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SHOWER HEAD APPARATUS AND METHOD 
FOR CONTROLLING PLASMA OR GAS 

DISTRIBUTION 

FIG . 6 a schematic diagram illustrating a film deposited in 
a CVD process with applying vacuum to the shower head , 
in accordance with some embodiments . 

FIELD 5 DETAILED DESCRIPTION 

The disclosed apparatus and method relate to semicon This description of the exemplary embodiments is 
ductor processing . More particularly , the disclosed subject intended to be read in connection with the accompanying 
matters relate to a shower head for use in a semiconductor drawings , which are to be considered part of the entire 
processing chamber in the process of chemical vapor depo - 10 written description . In the description , relative terms such as 
sition ( CVD ) or plasma etching . “ lower , " " upper , " " horizontal , " " vertical , " , " above , ” 

“ below , " " up , " " down , ” “ top ” and “ bottom ” as well as BACKGROUND derivative thereof ( e . g . , " horizontally , " " downwardly , " 
" upwardly , ” etc . ) should be construed to refer to the orien Chemical vapor deposition ( CVD ) of films and plasma 15 tation as then described or as shown in the drawing under dry etching are extensively used in the semiconductor indus 
discussion . These relative terms are for convenience of try for fabricating integrated circuits on semiconductor description and do not require that the apparatus be con wafers . Plasma enhanced CVD is one of the CVD methods 

used for thin film formation . structed or operated in a particular orientation . Terms con 
The deposition and etching processes are generally per - 20 ceri v per - 20 cerning attachments , coupling and the like , such as " con 

formed in a single - wafer reactive chamber . Inside the cham nected ” and “ interconnected , ” refer to a relationship wherein 
ber , a reactant processing gas for film formation or etching structures are secured or attached to one another either 
is introduced through a shower head over the wafer . The directly or indirectly through intervening structures , as well 
reactant processing gas may or may not be transformed into as both movable or rigid attachments or relationships , unless 
plasma before striking the semiconductor wafer . 25 expressly described otherwise . 
Non - uniformity of a chemical vapor deposited film or the The disclosure provides an apparatus comprising a 

etching in the desired areas can damage device structures shower head and at least one vacuum system fluidly coupled 
and reduce the chip yield in the semiconductor fabrication to the shower head , a related semiconductor equipment 
For example , deposition of a thin film at an Angstroms or system , and a method comprising applying vacuum in at 
nanometer level of thickness should be precisely controlled . 30 least zone of the shower head . The apparatus , the semicon 
Localized over - etching of the underlying layer should also ductor equipment system and the related method are pro 
be avoided . vided to increase uniformity of plasma or processing gas 

Meanwhile , the size of semiconductor wafers has gradu emitted from the shower head , and ultimately the uniformity 
ally increased to improve throughput and reduce cost per of films deposited in a chemical vapor deposition ( CVD ) , 
die . For example , in the transition from 300 mm to 450 mm 35 plasma etching and other semiconductor processes . 
wafer size , the wafer area increases by 125 % . The within In some embodiments , an apparatus comprises : a shower 
wafer uniformity ( WiWU ) becomes more difficult to main head having a supply plenum for supplying the gas to the 
tain in the more - than - double - sized wafer . chamber and a vacuum manifold fluidly coupled to the 

supply plenum ; and at least one vacuum system fluidly 
BRIEF DESCRIPTION OF THE DRAWINGS 40 coupled to the vacuum manifold of the shower head . The 

shower head is configured to be mounted inside a chamber 
The present disclosure is best understood from the fol - and provide a processing gas onto a semiconductor wafer 

lowing detailed description when read in conjunction with inside the chamber . The vacuum manifold and the at least 
the accompanying drawings . It is emphasized that , accord one vacuum system are configured to provide vacuum in at 
ing to common practice , the various features of the drawings 45 least one zone of the shower head . The apparatus having 
are not necessarily to scale . On the contrary , the dimensions couplings to vacuum provides uniform distribution of pro 
of the various features are arbitrarily expanded or reduced cessing gas , which may or may not comprise plasma , toward 
for clarity . Like numerals denote like features throughout the semiconductor substrate inside the chamber to achieve 
specification and drawing . uniform film thickness in a deposition or etching process . 

FIG . 1 is schematic cross - section view illustrating an 50 For brevity and clarification , references to " back vacuum " 
exemplary semiconductor equipment system having a made below will be understood to encompass the vacuum 
shower head apparatus comprising at least one vacuum applied to a portion of a manifold , chamber or space inside 
system , in accordance with some embodiments . a shower head inside a semiconductor processing chamber , 

FIG . 2 is a section - section view of an exemplary shower unless expressly indicated otherwise . References to “ back 
head comprising a vacuum manifold for providing four 55 vacuum ” made below will be understood to distinguish from 
vacuum zones , in accordance with some embodiments . the vacuum outside of the showerhead , which is generally 

FIG . 3 is a plan view illustrating the openings of the applied to the semiconductor processing chamber . 
manifold in the second plate which are fluidly coupled with FIG . 1 is schematic cross - section view illustrating an 
vacuum conduit according to the four vacuum zones in an exemplary semiconductor equipment system 100 having a 
exemplary shower head of FIG . 2 . 60 shower head apparatus comprising at least one vacuum 

FIG . 4 is a flow chart diagram illustrating an exemplary system , in accordance with some embodiments . 
method comprising applying vacuum in at least one zone of In FIG . 1 , the exemplary semiconductor equipment sys 
a shower head in a semiconductor process , in accordance tem 100 comprises a chamber 102 , a shower head 104 and 
with some embodiments . a stage 106 for a semiconductor substrate 108 . Shower head 

FIG . 5 is a schematic diagram illustrating a film deposited 65 104 and stage 106 are configured to be mounted inside 
in a CVD process without applying any vacuum to a shower chamber 102 . Semiconductor substrate 108 is disposed on 
head . stage 106 . In the example , shower head 104 is disposed over 
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stage 106 . In other embodiments , the chamber is oriented capable of being vacuumed in at least two vacuum zones . 
horizontally ( i . e . , rotated 90 degrees from the position in The vacuum systems provide back vacuum on shower head 
FIG . 1 ) . 104 . For example , in FIG . 1 , the gas enters the center of the 

Shower head 104 is a gas distribution apparatus . Shower supply plenum 115 . Without any back vacuum , the flow of 
head 104 is configured to provide a processing gas onto a 5 gas can be greater in the center of the showerhead . By 
semiconductor wafer 108 inside a chamber 102 . applying the back vacuum to the outer portion of the supply 

Shower head 104 comprises a first plate 114 , a second plenum 115 , the distribution of the gas is made more even . 
plate 116 , and an inlet 110 for feeding a reactant gas . Shower In some embodiments , for example , the apparatus com 
head 104 also comprises a supply plenum 115 for supplying prises four vacuum systems . Vacuum manifold 120 is con 
a gas comprising at least one chemical to chamber 102 , and 10 figured to provide four vacuum zones through the openings 
a vacuum manifold 120 , which is fluidly coupled to supply 125 in the second plate 116 . An example of an apparatus 
plenum 115 . having four vacuum zones is shown in FIG . 2 . 

The first plate 114 of shower head 104 has a plurality of In some embodiments , the vacuum systems are connected 
openings 112 that are adapted for providing the processing to a processor ( not shown ) , which automatically adjusts the 
gas 118 flowing from shower head 104 to the semiconductor 15 vacuum level in each zone of shower head 104 . The pro 
wafer 108 inside the chamber 102 . In some embodiments , cessor can be , for example , a central processing unit ( CPU ) , 
the first plate 114 is in a circular shape . a microprocessor , a programmable logic control unit , a 

The second plate 116 of shower head 104 is coupled to the computer or other device or system that is adapted to control 
first plate 114 . In some embodiment , the second plate 116 respective vacuum level in respective vacuum zones . 
provides the side of the supply plenum 115 opposite the first 20 The at least one opening 125 in the second plate 116 can 
plate 114 , where plate 114 has the plurality of openings 112 . be a single opening . In some embodiments , the at least one 
The bottom of plate 114 faces the semiconductor wafer 108 . opening 125 in the second plate 116 comprises a plurality of 
In some embodiments , the second plate 116 has a circular orifices in the second plate . The plurality of orifices in one 
shape . In some embodiments , the second plate 116 houses a vacuum zone may be arranged in a shape . For example , in 
vacuum manifold 120 of shower head 104 . 25 some embodiments , the plurality of orifices of the openings 

The supply plenum 115 is the space between the first plate 125 in one vacuum zone are arranged in a circular shape . 
114 and second plate 116 . The first plate 114 defines a first This circular shape is oriented concentrically with semicon 
side of supply plenum 115 . The second plate 116 defines a ductor substrate 108 ( also of circular shape ) along the same 
second side of supply plenum 115 . axis . However , the shape , size , spacing and arrangement of 

In some embodiments , the first plate 114 and the second 30 the orifices are not limited to a certain configuration . 
plate 116 are configured so that a space exists between the Processing gas 118 can be , for example , a pure chemical 
first and the second plates for the at least one chemical in the gas , a mixed chemical gas , a mist or moisture of chemical , 
gas state to flow from inlet 110 to the plurality of openings an ionized gas comprising plasma , a mixture of gas com 
on the first plate 114 . In some embodiments , the space prising liquid drops , or any other type of chemicals suitable 
between the first plate 114 and second plate 116 forms the 35 for a semiconductor process for deposition or etching . 
entirety of the supply plenum 115 . In some embodiments , processing gas 118 is the same as 
An inlet 110 is connected with the supply plenum 115 and the at least chemical in a gas state fed through inlet 110 , 

adapted to supply at least one chemical in a gas state from without significant changes in chemical composition and 
outside chamber 102 . In some embodiments , two or more physical state . In some embodiments , the apparatus 100 is a 
chemicals in a gas state are supplied through inlet 110 . 40 single wafer furnace apparatus . For such embodiments , the 
At least one vacuum system 119 is fluidly coupled to power supply 117 can be eliminated . 

vacuum manifold 120 of shower head 104 . Vacuum mani - In some embodiments , processing gas 118 is a plasma 
fold 120 and the at least one vacuum system are configured comprising ionized chemical species from the at least one 
to provide vacuum in at least one zone of shower head 104 . chemical in gas state fed through inlet 110 . If a plasma 

In some embodiments , a vacuum system comprises a 45 method is used , shower head 104 also serves as an electrode 
vacuum pump 119 , a valve 121 or other suitable control which is connected with a radio frequency ( RF ) power , for 
device , which is in between the vacuum pump 119 and the example . The reactant gas is ionized to form a plasma 
vacuum manifold 120 . containing processing gas . Power 117 provides energy for 

In some embodiments , each of the at least one vacuum the ionization process . 
system comprises a conduit 123 for vacuum . The conduit 50 Power 117 can be , for example , a radio frequency ( RF ) 
123 for vacuum is connected to at least one opening 125 in power supply or other power supply that is adapted to 
the second plate 116 and is connected and configured to provide a high voltage sufficient to ionize the at least one 
provide vacuum in a respective area in the space between the chemical in a gas state fed through inlet 110 , and to generate 
first and second plates . plasma in chamber 102 . 

In some embodiments , the conduit 123 for vacuum com - 55 Chamber 102 is for deposition or etching in semiconduc 
prises an external vacuum line , an internal vacuum line on tor processing . In some embodiment , it is an etch apparatus . 
the second plate 116 , a tunnel inside the second plate 116 or In some other embodiments , it is a CVD , a plasma enhanced 
a combination thereof . The conduit for vacuum is connected CVD ( PECVD ) , physical vapor deposition ( PVD ) or atomic 
to supply plenum 115 or the space between the first plate 114 layer deposition ( ALD ) chamber , or any other semiconduc 
and the second plate 116 through the least one openings 125 60 tor processing chamber . Examples of related applications 
in the second plate 116 . include but are not limited to formation of films of shallow 

The number of vacuum systems can be more than one in trench isolation ( STI ) , advanced patterned film / antireflective 
some embodiments . The Two vacuum systems are shown in coating ( APF / ARC ) oxide , and low dielectric constant mate 
FIG . 1 for illustration purpose . In some embodiments , rials . 
vacuum manifolds 120 are adapted to be connected with at 65 Semiconductor substrate or wafer 108 can be , for 
least two vacuum systems . The resulting apparatus com - example , a silicon substrate , a III - V semiconductor com 
prises at least two vacuum systems . Shower head 104 is pound , a glass substrate , a liquid crystal display ( LCD ) 
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substrate , or any other suitable substrate . In some embodi FIG . 3 is a plan view 300 illustrating the openings 125 of 
ments , semiconductor substrate 108 is a blank substrate or the manifold 120 in the second plate 116 which are fluidly 
comprises a variety of integrated devices or circuits , or coupled with vacuum conduit 123 according to the four 
layers of forming such devices or circuits . vacuum zones in an exemplary shower head of FIG . 2 . 

The film deposited on semiconductor substrate 108 can be 5 In FIG . 3 , each of the openings 125 for one vacuum zone 
any suitable thin film . Examples of films deposited on in the second plate 116 comprises a plurality of orifices 127 
semiconductor substrate 108 include but are not limited to that are arranged in a circular shape . The areas for the 
amorphous silicon ( a - Si ) , polycrystalline silicon , silicon openings having plurality of orifices for each vacuum zone 
nitride as gate dielectric , silicone dioxide and a metallic are illustrated in dotted lines and are labeled as 125 - 1 , 2 , 3 

10 and 4 in FIG . 3 , corresponding to the vacuum zones in the layer . 
manifold 120 labeled as 120 - 1 , 2 , 3 and 4 in FIG . 2 , A vacuum port 126 is on chamber 102 in some embodi respectively . The plurality of orifices 127 are within on the ments . Connected with a vacuum pump with controls , areas 125 - 1 , 2 , 3 , and 4 . The size , shape , spacing and vacuum port 126 is used to apply vacuum for the whole arrangement of the orifices are not limited to a certain chamber 102 . The vacuum applied to chamber 102 ( between 15 configuration . 

the walls of chamber 102 and the outer surface of shower FIG . 4 is a flow chart diagram illustrating an exemplary 
head 104 ) is distinguished from the back vacuum applied to method 400 comprising applying back vacuum in at least 
shower head 104 in this disclosure . one zone of a shower head in a semiconductor process , in 

Stage 106 is disposed within chamber 102 with a stage accordance with some embodiments . 
support 128 . In some embodiments , stage 106 is disposed on 20 In step 402 , a control film is formed in a process such as 
the chamber 102 so that a portion of stage 106 is outside CVD or etching process without applying any vacuum in the 
chamber 102 . Stage support 128 may not be needed in such shower head in an exemplary semiconductor equipment 
embodiments . system as shown in FIG . 1 . In some embodiments , for 

Stage 106 may comprise an electro - static chuck , vacuum example , this film is a silicon dioxide dielectric film or a 
system , clamp or other apparatus that is able to keep 25 silicon nitride film deposited on a semiconductor substrate 
semiconductor substrate 108 substantially on stage . In some such as a silicon wafer by a CVD process following a 
embodiments , stage 106 further comprises a bottom elec - standard procedure . 
trode coupled to a power supply to enhance plasma within In step 404 , film thickness is measured to determine 
chamber 102 . uniformity of the film thickness following standard proce 

In some embodiments , stage 106 comprises a heater ( not 30 dures such as optical ellipsometry . Examples of suitable 
shown ) for heating the semiconductor substrate . The semi - measurement tools for film thickness include , but are not 
conductor substrate or wafer can be also heated by radiant limited to KLA - TENCOR Spectra FX100 ACCUFILM , 
heating through a quartz window ( not shown ) at the bottom available from KLA - TENCOR of Milpitas , Calif . 
of chamber 102 . For example , FIG . 5 is a schematic diagram illustrating a 

In some embodiments , the materials suitable for the 35 film 500 deposited in a CVD process without applying any 
chamber and the shower head are anodized aluminum , vacuum to a shower head . 
aluminum alloy , ceramic , and other corrosion resistant mate In the process of obtaining the film of FIG . 5 , a mixture 
rials . of SiH4 , N20 and helium was used . The flowing rate was 

The apparatus having back vacuum to shower head 104 approximately 10000 sccm ( stand square centimeter per 
provides uniform distribution of processing gas toward the 40 minutes ) . RF power range from 10 - 400 W was needed to 
semiconductor substrate inside the chamber to achieve uni - generate plasma . The resulting film was oxynitride ( SION ) 
form film thickness in a deposition or etching process . above the substrate , which was a silicon blanket wafer . 

FIG . 2 is a section - section view of an exemplary shower In FIG . 5 , the thickness of the exemplary deposited film 
head 200 comprising a vacuum manifold for providing four is not uniform . The areas labeled as 500 - 1 and 500 - 3 have 
vacuum zones , in accordance with some embodiments . 45 significantly higher thickness than the areas labeled as 500 - 2 

In FIG . 2 , like items are indicated by like reference and 500 - 4 . The areas labeled as 500 - 2 and 500 - 4 have 
numerals , and for brevity , descriptions of the structure , identical or similar film thickness to each other . The area 
provided above with reference to FIG . 1 , are not repeated . labeled as 500 - 3 has higher film thickness than the area 

The exemplary vacuum manifold for providing four labeled as 500 - 1 does . For example , the average thickness in 
vacuum zones is illustrated in FIG . 2 . The four portions of 50 are 500 - 3 is about 186 Angstroms while the average film 
vacuum manifold are labeled as 120 - 1 , 120 - 2 , 120 - 3 and thickness across the whole wafer is 175 Angstroms . 
120 - 4 , respectively . Each portion or vacuum zone in the In step 406 of FIG . 4 , plasma or gas flow on the shower 
second plate 116 is connected with a vacuum system as head is adjusted based on the results obtained in step 404 . In 
described in FIG . 1 . Each opening 125 on the second plate some embodiments , vacuum is applied to at least zone of the 
116 can optionally face directly toward one of the plurality 55 exemplary shower head described in FIG . 1 and FIG . 2 . The 
of the opening 112 on the first plate 114 . The size and shape vacuum level for each zone is adjusted by controlling the 
of each opening 125 vary in different embodiments . valve 121 and the vacuum pump 119 as described in FIG . 1 . 

In some embodiments , both the first plate 114 and the In some embodiments , the vacuum systems are connected to 
second plate 116 are in a circular shape . a processor ( not shown ) , which automatically adjusts the 

In some embodiments , the opening 125 on the manifold 60 vacuum level in each zone of the shower head . The proces 
120 for vacuum conduit 123 for each vacuum zone ( 120 - 1 , sor can be , for example , a central processing unit ( CPU ) , a 
2 , 3 , and 4 ) is in a circular shape . This circular shape is microprocessor , a programmable logic control unit , a com 
oriented concentrically with the semiconductor substrate puter or other device or system that is adapted to control 
108 of circular shape along a common axis . In some respective vacuum level in respective vacuum zones . 
embodiments , the opening 125 comprises a plurality of 65 At step 408 , a film is generated and the thickness of the 
orifices 127 arranged in a circular pattern as described below film is tested for uniformity . For example , FIG . 6 a sche 
in FIG . 3 . matic diagram illustrating a film 600 deposited in a CVD 
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process with applying vacuum to the shower head , in s upply plenum ; and applying vacuum to at least one portion 
accordance with some embodiments . The exemplary film in of the supply plenum of the shower head . Vacuum to the at 
FIG . 6 is compared to that in FIG . 5 . least one portion of the supply plenum of the shower head 

Vacuum was applied to the shower head of FIG . 2 to is applied through at least one portion or vacuum zone of a 
increase film uniformity of the deposited film shown in FIG . 5 vacuum manifold in the shower head . 
5 and obtain the film as shown in FIG . 6 . The other Although the subject matter has been described in terms 
conditions were the same as those in the process for the film of exemplary embodiments , it is not limited thereto . Rather , 
of FIG . 5 . In the shower head of FIG . 2 , no vacuum was the appended claims should be construed broadly , to include 
applied to the portion or vacuum zone 120 - 4 . Vacuum was other variants and embodiments , which may be made by 
applied in order of increasing magnitude of vacuum in 10 those skilled in the art . 
vacuum zones 120 - 2 , 120 - 1 and 120 - 3 , respectively . For What is claimed is : 
example , the highest vacuum level used in the vacuum zone 1 . An apparatus , comprising : 
120 - 3 turned about 6 % of the gas stream back away from a stage configured to support a semiconductor wafer ; 
this zone of the showerhead . a shower head configured to be mounted inside a chamber 

The resulting deposited film 600 has uniform distribution 15 and provide a processing gas onto the semiconductor 
of film thickness as shown in FIG . 6 . wafer inside the chamber , the shower head having a 

The disclosure provides an apparatus comprising a supply plenum for supplying the gas to the chamber 
shower head and at least one vacuum system fluidly coupled and a vacuum manifold fluidly coupled to the supply 
to the shower head , a related semiconductor equipment plenum , wherein the vacuum manifold comprises a 
system , and a method comprising applying vacuum in at 20 plurality of vacuum zones , wherein each of the plural 
least zone of the shower head . ity of vacuum zones has a respective plurality of 

In some embodiments , an apparatus comprises a shower openings ; 
head having a supply plenum for supplying the gas to the a first vacuum system fluidly coupled to the respective 
chamber and a vacuum manifold fluidly coupled to the plurality of openings of a first subset of the plurality of 
supply plenum ; and at least one vacuum system fluidly 25 vacuum zones of the vacuum manifold of the shower 
coupled to the vacuum manifold of the shower head . The head , wherein the first vacuum system is configured to 
shower head is configured to be mounted inside a chamber selectively apply a first vacuum level to the first subset 
and provide a processing gas onto a semiconductor wafer of the plurality of vacuum zones ; and 
inside the chamber . The vacuum manifold and the at least a second vacuum system fluidly coupled to the respective 
one vacuum system are configured to provide vacuum in at 30 plurality of openings of a second subset of the plurality 
least one zone of the shower head . of vacuum zones of the vacuum manifold of the shower 

In some embodiments , the shower head comprises a first head , wherein the second vacuum system configured to 
plate , an inlet and a second plate . The first plate defines a selectively apply a second vacuum level to the second 
first side of the supply plenum , and have a plurality of subset of the plurality of vacuum zones ; and 
openings adapted for providing the processing gas flowing 35 a controller connected to the first and the second vacuum 
from the shower head to the semiconductor wafer inside the systems and configured to receive a thickness measure 
chamber . The inlet is connected with the supply plenum , and ment of a film deposited on the semiconductor wafer 
is adapted to supply at least one chemical in a gas state from for at least a first area of the semiconductor wafer and 
outside the chamber . The second plate defines a second side a second area of the semiconductor wafer after supply 
of the supply plenum . ing the processing gas , with the first vacuum system at 

In some embodiments , the first plate and the second plate the first vacuum level and the second vacuum system at 
are configured so that a space exists between the first and the the second vacuum level , wherein the controller is 
second plates for the at least one chemical in the gas state to configured to adjust at least one of the first vacuum 
flow from the inlet to the plurality of openings on the first level of the first vacuum system and the second vacuum 
plate . 45 level of the second vacuum system in response to the 

In some embodiments , each of the at least one vacuum film thickness measurement , to increase uniformity of 
system comprises a conduit for vacuum . The conduit for the deposited film . 
vacuum is connected to at least one opening in the second 2 . The apparatus of claim 1 , wherein the shower head 
plate and is configured to provide vacuum in a respective comprises : 
area in the space between the first and second plates . 50 a first plate defining a first side of the supply plenum , the 

In some embodiments , the apparatus comprises at least first plate having a plurality of openings adapted for 
two vacuum systems . In some embodiments , the apparatus providing the processing gas flowing from the shower 
four vacuum systems connected to a shower head . head to the semiconductor wafer inside the chamber ; 

In some embodiments , a semiconductor equipment sys an inlet connected with the supply plenum and adapted to 
tem comprises a processing chamber ; and an apparatus for 55 supply at least one chemical in a gas state from outside 
providing a processing gas onto a semiconductor wafer the chamber ; and 
inside the processing chamber . The apparatus comprises a a second plate defining a second side of the supply 
shower head and at least one vacuum system fluidly coupled plenum . 
to the shower head . The shower head is configured to be 3 . The apparatus of claim 2 , wherein the first plate and the 
mounted inside the processing chamber , and have a supply 60 second plate are configured so that a space exists between 
plenum for supplying the gas to the chamber and a vacuum the first and the second plates for the at least one chemical 
manifold fluidly coupled to the supply plenum . The at least in the gas state to flow from the inlet to the plurality of 
one vacuum system is fluidly coupled to the vacuum mani openings on the first plate . 
fold of the shower head . 4 . The apparatus of claim 3 , wherein each of the first and 

In some embodiments , a method of semiconductor pro - 65 second vacuum systems comprises a conduit for vacuum , 
cessing comprises feeding at least one chemical in a gas state and the conduit for vacuum is connected to at least one of the 
into a processing chamber through a shower head having a respective plurality of openings associated with each of the 

40 
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plurality of vacuum zones , wherein the respective plurality 12 . The semiconductor equipment system of claim 11 , 
of openings are formed in the second plate , and wherein the wherein each of the first and second vacuum systems 
plurality of vacuum zones are located in the space between comprises a conduit for vacuum inside the second plate , 
the first and second plates . wherein a plurality of second openings are formed in the 

5 . The apparatus of claim 4 , wherein the conduit for 5 second plate and the conduit for vacuum is connected to at 
vacuum is a vacuum line or a tunnel inside the second plate least one of the plurality of second openings and wherein the 
and is connected to the space between the first and second plurality of vacuum zones are located in the space between plate through the respective plurality of openings on the the first and second plates . second plate . 13 . The semiconductor equipment system of claim 12 , 6 . The apparatus of claim 4 , comprising four vacuum 10 wherein each plurality of second openings is arranged in a systems . respective circular pattern . 7 . The apparatus of claim 4 , wherein the each respective 
plurality of openings is arranged in a respective circular 14 . The semiconductor equipment system of claim 11 , 
pattern . comprising a third vacuum system and a fourth vacuum 

8 . The apparatus of claim 4 , wherein the respective 15 sys ve 15 system fluidly coupled to the shower head . 
plurality of openings in the second plate for the conduit for 15 . The semiconductor equipment system of claim 10 , 
vacuum and the plurality of openings on the first plate for further comprising at least one exhaust port on a wall of the 
providing the processing gas are on opposite sides of the processing chamber , wherein the exhaust port fluidly 
supply plenum . couples the processing chamber to vacuum . 

9 . The apparatus of claim 3 , wherein each of the first and 20 16 . The semiconductor equipment system of claim 10 , 
second vacuum systems further comprises a respective further comprising a power source which is configured to 
vacuum pump . ionize the at least one chemical in the gas state to form a 

10 . A semiconductor equipment system comprising processing gas comprising plasma . 
a processing chamber including a stage configured to 17 . A semiconductor equipment system , comprising : 

support a semiconductor wafer ; and a processing chamber including a stage configured to 
an apparatus configured to provide a processing gas onto support a semiconductor wafer ; and 

a semiconductor wafer inside the processing chamber , an apparatus configured to provide a processing gas onto 
the apparatus comprising : a semiconductor wafer inside the processing chamber , 

a shower head configured to be mounted inside the the apparatus comprising : 
processing chamber , the shower head having a supply 30 20 a shower head configured to be mounted inside the 
plenum for supplying the gas to the chamber and a processing chamber , the shower head having a supply 
vacuum manifold fluidly coupled to the supply plenum , plenum for supplying the gas to the chamber and a 
wherein the vacuum manifold comprises a plurality of vacuum manifold fluidly coupled to the supply plenum , 
vacuum zones , wherein each of the plurality of vacuum wherein the supply plenum comprises a first plate and 
zones has a respective plurality of openings ; and 35 a second plate in an opposed relationship , wherein the 

a first vacuum system fluidly coupled to the respective vacuum manifold comprises a plurality of vacuum 
plurality of openings of a first subset of the plurality of zones , and wherein each of the plurality of vacuum 
vacuum zones of the vacuum manifold of the shower zones has a respective plurality of openings formed in 
head , and ; and the second plate ; and 

a second vacuum system fluidly coupled to the respective 40 a first vacuum system fluidly coupled to the respective 
plurality of openings of a second subset of the plurality plurality of openings of a first subset of the plurality of 
of vacuum zones of the vacuum manifold of the shower vacuum zones of the vacuum manifold of the shower 
head ; and head , and wherein the respective plurality of openings 

a controller connected to the first and the second vacuum of the first subset of the plurality of vacuum zones are 
systems and configured to receive a thickness measure - 45 arranged in a circular shape oriented concentrically 

ment of a film deposited for at least a first area of the with the stage inside the chamber ; and 
semiconductor wafer and a second area of the semi a second vacuum system fluidly coupled to the respective 
conductor wafer after supplying the processing gas , plurality of openings of a second subset of the plurality 

wherein the controller is configured to adjust at least of vacuum zones of the vacuum manifold of the shower 
one of the first vacuum system and the second vacuum 50 head , and wherein the respective plurality of openings 
system in response to the film thickness measurement , of the second subset of the plurality of vacuum zones 
to increase uniformity of the deposited film . are arranged in a circular shape oriented concentrically 

11 . The semiconductor equipment system of claim with the stage inside the chamber and concentrically 10 , 
wherein the shower head comprises : with the respective plurality of openings of the first 

a first plate defining a first side of the supply plenum , the 55 subset of the plurality of vacuum zones ; and 
first plate having a plurality of first openings adapted a controller connected to the first and the second vacuum 
for providing the processing gas flowing from the systems and configured to receive a thickness measure 

ment of a film deposited for at least a first area of the shower head to the semiconductor wafer inside the 
chamber ; semiconductor wafer and a second area of the semi 

an inlet connected with the supply plenum and adapted to 60 conductor wafer after supplying the processing gas , 
with the first vacuum system at a first vacuum level and supply at least one chemical in a gas state from outside 

the chamber ; and the second vacuum system at a second vacuum level , 
a second plate defining a second side of the supply wherein the controller is configured to adjust at least 

plenum , the supply plenum configured so that a space one of the first vacuum level of the first vacuum system 
exists between the first and the second plates for the at 65 and the second vacuum level of the second vacuum 
least one chemical in the gas state to flow from the inlet system in response to the film thickness measurement . 
to the plurality of openings on the first plate . * * * * * 


