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Summary of Facts and Submn ssions

1709.D

This is an appeal fromthe decision of the Exam ning

Di vi si on refusi ng European patent application

No. 93 105 827.5 on the ground that the invention as
clained in claiml1l did not involve an inventive step.
The deci sion of the Exami ning Division was based on the
followi ng prior art docunents

Dl: EP-A-0 461 476

D2: EP-A-0 228 939

D3: US-A-4 962 891

D4: US-A-4 974 375

D5: DE-A-4 104 543.

The deci sion of the Exami ning Division was di spatched
on 14 August 1996. A notice of appeal was filed on

2 Cctober 1996 and the appeal fee was paid on the sane
day. The statenent setting out the grounds of appea
was furnished on 6 Decenber 1996.

Oral proceedings took place on 9 April 2002. At the
oral proceedings, the appellant replaced the previous
mai n request filed with the statenent of the grounds of
appeal by a new request as follows:

Cl ai ns: 1to 15;

descri ption: pages 1 to 22;
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dr aw ngs: 4 Sheets, Figures 1 to 4.

Claim1 of the request reads as follows:

"1l. An apparatus (10) for cleaning undesired materi al
froma solid surface using a projected spray of
di screte substantially frozen cleaning particles
whi ch can vaporize after inpingenent on the solid
surface, conpri sing:

a) a generally closed housing (20, 24 - 28) in which
a solid surface to be cleaned is acconmodat ed and
having entry neans (30) for introducing a solid
surface into said housing (20, 24 - 28);

b) a nozzle (18) situated in said housing (20,
24 - 28) so as to project a spray of discrete
substantially frozen cleaning particles at said
solid surface to be cleaned;

Cc) nmean (54, 14) for supplying a fluid cleaning
mediumto said nozzle (18) for generation of
substantially frozen cl eaning particl es;

d) nmeans (52) for renoval from said housing (20,

24 - 28) of said undesired material cleaned from
said solid surface;

characterized by

e) sai d housing conprising a first chanber (12) and a
second chanber

f) novabl e support neans (32, 44) in said second
chanber for supporting said solid surface to be
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cl eaned and having neans (38, 40) to controllably
nove said solid surface fromsaid entry neans (30)
to a position juxtaposed to said projected spray
of said nozzle (18); and by

g) nmeans (50) for supplying a flush gas to said
second chanber to control the atnosphere in said
second chanber and to assist the renoval of said
undesired material cleaned fromsaid solid
surface, wherein

h) sai d housing (20, 24 - 28) has said first
chanber (12) accommodating said nozzle (18) with
an openi ng juxtaposed to said second chanber
accommodati ng sai d support neans, and

1) said first chanber acconmopdati ng said nozzle (18)
i ncludes flow baffles (34, 36) at said opening for
controlling said spray of said cleaning particles
and for isolating currents in said first
chanmber (12) fromparticipating in the fluid
dynam cs of the second chanber.”

L1, The argunents presented by the appellant can be
summari zed as foll ows:

Docunent D1 di scl oses a new process for cleaning

sem conductor surfaces. The object of the invention is
to provide apparatus for carrying out the process

di scl osed in docunent D1.

The apparatus as clainmed has the follow ng features
whi ch distinguish it fromcleaning apparatus discl osed
in the prior art. Firstly and nost inportantly, the
housing is divided into two chanbers. One of these
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chanmbers contains the nozzle, the other contains a
transport mechanismfor carrying the articles to be

cl eaned past the nozzle. The two chanbers are separated
by baffles which not only direct flow of the cleaning
jet into the second chanber but also serve to isolate
the environnent of the nozzle fromthe currents in the
the second chanber. This isolation is inportant since,
on the one hand, the chanmber containing the transport
mechani sm and the itens to be cleaned requires to be
flushed in order to carry away the contam nants renoved
fromthe surface by the spray. On the other hand, a
still atnosphere is required for liquid argon to form
the desired size of frozen particles. The cl eaning
particles need to pass through the flush gas to the
surface to be cleaned including the boundary | ayer
above the surface to be cleaned. This is best achieved
if the flush gas flow ng al ong the support neans
exhibits lamnar flow. Placing the nozzle in a second
chanber to enabl e the undi sturbed formation of the

cl eaning particles, and controlling the flow of
particles with the aid of the sane baffles which

i sol ate the nozzl e chanber enables the particles stream
to be optimally formed and directed for perform ng the
cl eani ng acti on.

This arrangenent is both new and i nventive over the
teaching in the prior art docunents, none of which

di scl oses the use of a two-chanber apparatus in the
manner cl ai ned.

Docunent D1 itself nerely contains a schematic di agram
whi ch di scl oses nothing nore than that an encl osure
shoul d be used for the itemto be cleaned and the
nozzl e, and that the nozzle should be directed at an
angle at the surface to be cl eaned.
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Docunent D2, which shows a conveyer belt to transport
the itens to be clained past a nozzle, enploys a single
chanmber. It also relates to the quite different

technol ogy of shot blasting noul ded parts to renove
burrs and fins.

Docunent D4 di scl oses apparatus for cleaning surfaces
of , for exanple, sem conductor wafers with the aid of
ice particles. According to docunent D4, a spray nozzle
is |ocated inside the cleaning chanber, itself, and the
cl eaning chanber is flushed with filtered air and al so
contains a notorized support for the surfaces to be
noved relative to the nozzle.

Docunent D5 relates to cleaning surfaces by neans of
ice particles which are electrically charged and then
accel erated and steered by neans of electric fields.

Docunent D3 is nerely concerned with nozzle
configurations, not wwth the apparatus surroundi ng the
nozzl e.

The prior art therefore teaches the skilled person
not hi ng nore than that in various applications of
cleaning with spray nozzles it is sufficient to place
the nozzle into the sane chanber as the object to be
cl eaned. No incentive is provided in any of the prior
art docunents to depart fromthis one-chanber
arrangement .

The provision according to the invention of the second
chanmber with the baffle arrangenent nmakes it possible
to separate the area where the solid argon particles
devel op fromthe area where the flush gas streamis
flowing. The baffles also result in a highly directed
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stream of cleaning particles which readily penetrate
the flush gas and boundary | ayer and thus offer

i nproved cl eaning efficiency despite the distance and
fixed direction between the nozzle and the surface to
be cl eaned. The baffles separating the chanbers al so
ensure that no contam nants enter the area where the
solids particles of the cleaning spray are forned.

A further advantage of the present invention concerns
the possibility of mnimzing the dead space in the
second chanber to nmake the flow of flush gas nore
efficient. Because of the small depth of the flush gas
flow, the cleaning particles can penetrate nore easily
to the surface to the cl eaned.

The synergetic effects which derive fromthe

conbi nation of the two chanber apparatus and the
baffl es separating the chanbers could not have been
foreseen on the basis of the prior art apparatus
described in any of the cited docunents.

Reasons for the Decision

1. The appeal is adm ssible.
2. Amendnent s
2.1 Claiml of the request differs fromclaim1l as

originally filed
(a) in that the claimnow states that the housing is

divided into a first and a second chanber (cf.
feature (e)) and
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(b) by the features set out in sub-paragraphs (h) and
(i) of the claim These features correspond to
clains 5 and 6 as originally filed, except that
paragraph (i) now additionally specifies that the
flow baffles are "for isolating currents in said
first chanber (12) fromparticipating in the fluid
dynam cs of the second chanber™.

Oiginal claim6 was dependent only upon claim5 which
itself was dependent only upon claim1. I|ntroducing
features (h) and (i) as they correspond to origina
clains 5 and 6 therefore does not introduce any new
subj ect-matter. The additional feature concerning

i solation of the currents in the first chanber is based
on lines 6 to 8 on page 13 of the description as
originally filed.

Provi di ng the housing with two chanbers, of which one
accommodat es the nozzle (18) and the other the support
means (32, 44), is based on the originally filed
description with respect to Figures 1 and 2 of the
drawi ngs (eg page 12, lines 16 to 20).

The anmendnents to the description and drawi ngs rel ate
to acknow edgenent of the cited prior art and renoval
fromthe description and draw ngs of any reference to
Fi gures 5a and 5b of the application as originally
filed for consistency with the subject-matter of
clains 1. The remaining anendnents to the description
are nerely of an editorial nature.

The anmendnents to the dependent clains consist of
cancel lation of originally filed claim3, 5, 6, 10 and
the original claim10 relating to the del eted

enbodi nent of Figures 5a and 5b. Al other anmendnents
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of the clains are editorial in nature to nake the
clains consistent wwth claim1 of the request.

The Board is therefore satisfied that the application
according to the request does not contain subject-
matt er extendi ng beyond the contents of the application
as filed and therefore conplies with the requirenents
Article 123(2) EPC

The Board is also satisfied that the clains neet the
requi renents of Article 84.

I nventive step

Docunent D1 descri bes a nethod of cleaning surfaces
usi ng a cryogeni c aerosol in which a spray of discrete
frozen particles is generated froma fluid cl eaning
medi um supplied to the sane nozzle which directs the
spray onto the surface to be cleaned. The apparatus
illustrated in Figure 1 conprises the features
contained in the preanble of claim1 of the request.
Docunent D1 is therefore considered the closest prior
art. The apparatus as clainmed in claiml1 of the
application in suit differs fromthe apparatus

descri bed in docunent D1 by the features specified in
the characterising portion of the claim

Starting fromthe apparatus disclosed in docunent D1,
the problemto be solved is to provide an inproved
apparatus in which sem conductor surfaces and the |ike
can reliably and uniformy be cleaned by the nethod
whi ch is described in docunent DL.

Conpared to the apparatus disclosed in docunent D1, the
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apparatus as cl ai ned provides the division of the
housi ng i nto a chanber which accommbdates the nozzle
and anot her chanber whi ch accommbdates the support
means carrying the itemto be cl eaned. Moreover, the
chanber containing the surface to be cleaned is flushed
by a flush gas supplied into the first chanber which is
separated fromthe ot her chanber by flow baffles which
have the dual function of controlling the spray of

cl eaning particles and isolating the chanber in which
the frozen particles are forned fromthe gas flowin
the first chanber

Docunent D4 describes a cleaning device in which a jet
of ice particles of ultra pure water is enployed to
renmove contam nants froma surface such as

sem conduct or wafer. The apparatus disclosed in
docunent D4 perforns the cleaning operation in a

cl eaning housing (5) flushed with filtered air as a
flush gas, and further contains a notorised nount (7)
whi ch noves the surface to be cleaned relative to the
spray nozzle 8. The frozen particles are fornmed in
separate frozen particle generating neans 3 (Figure 1
and colum 4 |line 50ff) and are then fed from outside
t he housing (5) to the nozzle (8) where there are m xed
with pressurized gas and directed on to the surface to
be cl eaned.

Simlarly, in docunent D5 the frozen particles are
formed in spray nozzles (3) stored and only then
supplied to the cl eaning chanber (30), where they are
el ectrically charged, accelerated and steered by
electric fields to direct the spray onto the surface to
be cl eaned.

In contrast, according to the present invention and



1709.D

- 10 - T 0098/ 97

docunent D1, the particles are generated by the nozzle
froma fluid supply to the nozzle (claiml

sub- paragraph (c) and docunent D1, colum 9, lines 4
to 6 and colum 10, lines 2 to 15.

The apparatus in D2 is concerned with nechanically
deburring noul ded parts. Shot or other particles are
supplied to a hopper (13) fromwhere they are supplied
to a m xing chanber (15) to be mxed with a carrier gas
to be directed by the nozzles (18) at the surfaces to
be treated.

Docunent D3 concerns the design of a nozzle for use in
an apparatus which renoves mnute particles froma
substrate by neans of a streamof solid particles in
gaseous carbon dioxide, wthout providing any detail of
t he apparatus in which the nozzle is to be used.

None of the cited docunents points the skilled person
towar ds consi dering a two-chanber housing, nor is there
any indication in the prior art of flow baffles which
have the cl ai ned dual function. The Board al so accepts
the appellant's argunent that |ocating the nozzle in a
separ ate chanber shielded fromthe fluid dynam cs of
the flushing gas |leads to i nproved formation and
control of the frozen cleaning particles.

For the reason set out, in the judgenent of the Board
the invention as clainmed involves an inventive step in
accordance with Article 56 EPC
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant the patent on the basis of the foll ow ng
docunent s:
cl ai ns: 1 to 15;
descri ption: pages 1 to 22;
dr awi ngs: 4 sheets, Figures 1 to 4 all docunents

filed during the oral proceedings.

The Regi strar: The Chai r man

D. Spigarelli R K. Shukl a
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