SEM CONDUCTOR PROCESSI NG APPARATUS FI ELD OF THE | NVENTI ON The present

I nvention relates to a sem conductor wafer processing apparatus and nore
specifically relates to a sem conductor processing apparatus with a liner
structure. BACKGROUND OF THE | NVENTI ON The pl asma etching technol ogy has
been widely applied to the etching process of sem conductor fabrication,

such as gate et chi ng SENICONDUETOR'PROCESSING APPARKTUS typi ca
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Under low pressure, the reaction gas is excited by a radio frequency power and is
ionized to generate plasma. The plasma is composed of electrons and charged ions. When
the gas in the reaction chamber is impacted by the electrons, not only the gas is changed
into ions, but also it can absorb energy and form a large number of active groups. There
are chemical reactions occurred between the active reaction groups and the surface of the
material to be etched and subsequently volatile reaction products are produced. The
reaction products get away from the surface of the material to be etched and are pumped
out of the chamber by a vacuum system.

The plasma generated after the process gas entering into the reaction chamber is
activated is used to etch the material on the wafer surface. However, the non-uniform
distribution of gas inside the reaction chamber will result in great variations in etch rate and
uniformity on the wafer surface in the chamber. In particular, while the size of the present
wafer increases from 100 mm to 300 mm, the volume of the reaction chamber has to be
enlarged accordingly and therefore, it is more difficult to provide a more unifo_rm distribution

of gas in the chamber. Therefore, the reason for the great variations in etch rate and

uniformity from the center to the periphery of the wafer is the non-uniform distribution of
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1 gas. A large nunber of production and research data show that during a
sem conductor fabrication, it is very difficult to realize the uniform

di stribution of the process gas on the surface of the sem conductor
silicon wafer, while the uniformand stable distribution of the gas flow
on the surface of the silicon wafer is a key factor to achieve a stable gas
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In the commercial semiconductors fabrication, the wet cleaning treatment for the
processing chamber is not preferred because it is done in the mode of off production line
and thereby the throughput is decreased. In the efforts to avoid the need for the wet
cleaning, some processing chambers adopt a liner structure to protect the wall of the
chamber. The use of the liner enables the replacement and cleaning to be done easily with
the minimal downtime when the film build-up occurs on the wall, and thereby the
continuous and effective production in the processing chamber can be ensured.

Fig. 1 shows a schematic diagram of a structure of the semiconductor processing
chamber liner as disclosed in the Chinese Patent Application No. CN1152414C. The
processing chamber liner includes a plasma confinement shield 116¢ with a plurality of
apertures 128. An outer sidewall 116b extends upwardly from the plasma confinement
shield 116¢. An outer flange 116a extends outwards from the outer sidewall 116b so that
the outer flange extends beyond the chamber and into a region under atmospheric

pressure. Besides, the processing chamber liner further includes an inner sidewall 116d
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shield 116c. An outer flange 116a extends outwards fromthe outer sidewall
116b so that the outer flange extends beyond the chanber and into a region
under atnospheric pressure. Besides, the processing chanber liner further
i ncludes an inner sidewall 116d 2 extending upwardly fromthe plasm
confinenment shield. Though the liner disclosed in the patent as nentioned
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adopts round holes, square holes, slot holes etc. When the slot holes are used, the
porosity (the porosity is defined as the ratio between the area of holes and the area of the
screen, not the whole area of the baffle) of the screen can reach 90% as a maximum. This
patent indicates that the smaller the porosity, the smaller “pass through” percentage of the
gas passing through the screen and being exhausted by the vacuum system becomes and
the slower a gas flow becomes. Conversely, the uniformity of the gas flow across the
surface of silicon wafer can be increased and accordingly the etching results can be
improved. When the porosity of the screen is 57%~76%, the etching uniformity is improved
greatly. When the porosity of the screen is 57%, the etching uniformity is improved most
remarkably and can be increased by 50%.

Though the structure disclosed above can improve the etching uniformity, it can not
effectively solve the problem of the non-uniformity of etching rate, which is encountered by

most of the present etching apparatuses.



remar kably and can be increased by 50% Though the structure disclosed
above can inprove the etching uniformty, it can not effectively solve the
probl em of the non-uniformty of etching rate, which is encountered by
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angle fromthe shield plate for a second di stance; the inner
from the shield plate for a third distance and extends downwards perpendicularly or along
an angle from said shield plate for a fourth distance.

According to another aspect of the present invention, the shield plate has a stepped
structure, and one or more rows of apertures distributed uniformly are provided on an
upper stepped surface and a lower stepped surface of said shield plate.

Compared with the prior art, the inner sidewall and the outer sidewall of the
semiconductor processing apparatus provided by the present invention have foliowing
improvements: the outer sidewall extends upwardly perpendicularly or along an angle from
the upper surface of said flange for a first distance and extends downwards
perpendicularly or along an angle from the shield plate for a second distance; the inner
sidewall extends upwardly perpendicularly or along an angle from the shield plate for a
third distance and extends downwards perpendicularly or along an angle from the shield
plate for a fourth distance. Therefore, the semiconductor processing apparatus of the
present invention can not only enlarge the protection area for the processing chamber, but
also slower the speed of the film building up and further reduce the particles.

The shield plate of the liner structure of the semiconductor processing apparatus of

the present invention can adopt a variety of structures, such as a stepped structure, which
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si dewal | extends upwardly perpendicularly or along an angle fromthe shield
plate for a third distance and extends downwards perpendicularly or along
an angle fromthe shield plate for a fourth distance. Therefore, the

sem conduct or processing apparatus of the present invention can not only
enl arge the protection area for the processing chanber, but also slower
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liner strugture of the present invention; and Fig. 5is a local enlarged
view of a region "A" in Fig. 4. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS ThéFigprifsea settbreatieaiyl pergpaniive diavent g linér sthetyre ef angenicargiatioon
wll be illustrated below in detail in connection with acconpanying

drawi ngs sRroceRsing apparatysefiihe gregpef iBvandAMages as nentioned above and ot her

features and advant.ages, of .the present invention wll becone clearer. But,
the preferred dibads AEeseoLa MBWE Hes inen SLyged' s Paeet e Tareand s
limting the erﬁ&%qg al'&\é%‘t"é@%d NN &haereg%plt“ha{nypi%q)e preferred enbodi nents
of the inventio are provi here to Present the present invention nore
clearly and to nmake those skilled 1in the art understand the present

invention nore easily. As shown in Figs. 3 to 5 a liner structure 116 of
t he sem cODETAILED DESERIFTION OF THE PREFERRED EMBODIMENTS

The preferred exemplary embodiments of the present invention will be
illustrated below in detail in connection with accompanying drawings so that the
features and advantages as mentioned above and other feétures and advantages
of the present invention will become clearer.

But, the preferred embodiments described herein should not be construed as
limiting the present invention. On the contrary, the preferred embodiments of the invention
are provided here to present the present invention more clearly and to make those skilled
in the art understand the present invention more easily.

As shown in Figs. 3 to 5, a liner structure 116 of the semiconductor processing
apparatus of the present invention has an annular structure, which constitutes an inner
circumference and an outer circumference, i.e. an outer sidewall 116b and an inner
sidewall 116d are cylindrical, and the outer sidewall 116b is provided with a wafer load port
and several small diagnostic ports. A shield plate 116¢ (116¢1-116¢3) of the liner is located
in an annular cylindrical region, which is constituted by the outer sidewall 116b and the
inner sidewall 116d.

Wherein, the shield plate 116¢ of the liner adopts a stepped structure. Its basic

shape is similar to one step. The step specifically includes an upper stepped surface 116¢1,
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apparatus of the present invention has an annular structure, which
constitutes an inner circunference and an outer circunference, i.e. an
outer sidewall 116b and an inner sidewall 116d are cylindrical, and the
outer sidewall 116b is provided with a wafer |oad port and several snal

di agnostic ports. A shield plate 116c (116¢1-116c3) of the liner is |ocated
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I nproved. Certainly, the stepped structure of the shield plate 116¢c of the
liner is not | iGartady, the steppedsttaphed of thewstiakl plaig 1 1bcaidhestiregp is hoétdiptitedtted i n
t he present enbodi ment, but can also be a structure with a plurality of
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e o P At A e 2l S e Bl 5y
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therefore, an appropriate height of the side stepped surface can be
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waf er surface. Certainly, the connection between a side stepped surface
and a cor r é8grentinfigensgp en tagdnifosnidy obthe plowdicldefrthe ceastipr gavacross thelsiliepn ed
to a vertica connec%i on. The outer sjdewal l 1l§b ext ends, upwar dl y
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to obtain an optimal uniformity of flow field across the silicon wafer surface. Certainly, the
connection between a side stepped surface and a corresponding upper and lower stepped
surfaces is not only limited to a vertical connection.

The outer sidewall 116b extends upwardly perpendicularly or along an angle from
the upper surface of the outer flange ﬁ 6a for a first distance 1169 and extends downwards
perpendicularly or along an angle from the shield plate 116¢c {(i.e. from the connection
between the shield plate 116¢ of the liner and the outer sidewall 116b, in other words, i.e.
from the upper stepped surface 116c1) of the liner for a second distance 116f. The inner
sidewall 116d extends upwardly perpendicularly or along an angle from the shield plate
116c¢ (i.e. from the connection between the shield plate 116¢ of the liner and the inner
sidewall 116d, in other words, i.e. from the lower stepped surface 116¢2) of the liner for a
third distance and extends downwards perpendicularly or along an angle from the shield
plate 116¢ (i.e. from the connection between the shield plate 116¢ of the liner and the inner
sidewall 116d, in other words, i.e. from the lower siepped surface 116¢2) of the liner for a

fourth distance 116e. Therefore, a wider protection range for an adjustment support and an
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t he upper surface of the outer flange 116a fora first distance 116g and
extends downwards perpendicularly or along an angle fromthe shield plate
116¢c (i.e. fromthe connection between the shield plate 116¢c of the liner
and the outer sidewall 116b, in other words, i.e. fromthe upper stepped
surface 116¢cl) of the liner for a second distance 116f. The inner sidewall
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Clainms What is clainmed is: 1. A sem conductor processing apparatus,
conprising an inner sidewall and an outer sidewall, both of which are in a
cylindrical shape, a flange extending outwards fromsaid outer sidewall
and a shield plate between said inner sidewall and said outer sidewall,
characterized in that: said shield plate has a stepped structure, and rows
of apertures distributed uniformy an®|4iggi ded on an upper stepped
surface and a | ower stepped surface of said shield plate wth the stepped
st ruct ur e.What Bheamedd zonduct or processi ng apparatus of claim 1, wherein
said outer sidewall extends upwardly perpendicularly or along an angle
from t he upplrsesiedndogonpraseseing lappnartust @pmriﬁhg @n wner sidewalhgad calt ewl@s
downwar ds per pendi cul arly or alon% an angle fromthe upper steg?ed surface

of said smlgwlﬁopatheoffwcfaa@éecﬁww el § ed§ flapge extenf g RARGTE? Bt si ng
t . .
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di st ance ﬁ gawnwar ds perpendicularly or along an angle fromthe
| ower stepp sur ace of said shield plate for a fourth distance. 4. The

sem conduct or s43 QRIBRISHIANE haBRAtadiEd Mfuckiréi dRddoRs oBapaipéLiistribRuuaifemIpr
al so provided on a connection surface bet ween t he upper stepped surface

and t he | oaverprovidegigreah sppeh atepped seface i aclbdepstappedsuriace hbsaid epeldglate

structure. 8
with the stepped structure.

2. The semiconductor processing apparatus of claim 1, wherein said outer sidewall
extends upwardly perpendicularly or along an angle from the upper surface of said flange
for a first distance and extends downwards perpendicularly or along an angle from the

upper stepped surface of said shield plate for a second distance.

3. The semiconductor processing apparatus of claim 1, wherein said inner sidewall
extends upwardly perpendicularly or along an angle from said shield plate for a third
distance and extends downwards perpendicularly or along an angle from the lower

stepped surface of said shield plate for a fourth distance.

4. The semiconductor processing apparatus of claim 2 or 3, wherein apertures are also
provided on a connection surface between the upper stepped surface and the lower

stepped surface of said shield plate with the stepped siructure.



