Al R- BLOWN CLEANI NG SYSTEM FOR PHOTOVASKS AND METHOD THERECOF
BACKGROUND OF THE I NVENTION 1. Field of the Invention [0001] The
I nstant disclosure relates to an air-blown cleaning system for
phot omasks and a method thereof; in particul ar, to an air-blown
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BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The instant disclosure relates to an air-blown cleaning system for
photomasks and a method thereof; in particular, to an air-blown cleaning
system and a method for cleaning photomasks employed during the production

of semiconductors.

2. Description 6f Related Art

[0002] During the production of semiconductors, the cleaning process is
of high importance, in particular, the cleaning process for removing
contaminants (organic substances, pollutants, chemical residue, etc.) on
photomasks are essential for optimizing product quality and yield. If
photomasks are not effectively and thoroughly cleaned, contaminants can
significantly impact production capacity and yield.

[0003] In common semiconductor or photomask production, components
usually undergo multiple wetting processes and subsequent processes which
repeatedly interchange. During the interchanges, dopants or moisture tends to
reside on the semiconductors or photomasks. In addition, dust and other
contaminants are commonly generated during moving and storing.
Contaminants such as dusts, dopants, and moisture must be thoroughly

removed in order to prevent any effects on subsequent production processes.
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Taiwan patent number TW M432924, “an air knife device and module”
provided by the inventor includes a plurality of ventilation tubing for increasing
outlet pressure. With a plurality of air knife device and module, a relatively big
surface area 1s purged through airflow thereby further saves cleaning time on
semiconductor photomasks.
[0006] Based on the energy saving trends, the instant disclosure further
improves energy savings and allowing operators to thoroughly remove
contaminants to ensure cleanliness.
[0007] To address the above issues, the inventor strives via associated

experience and research to present the instant disclosure, which can effectively

improve the limitation described above.

SUMMARY OF THE INVENTION

[0008] The instant disclosure provides an air-blown cleaning system for
cleaning photomasks and a method thereof particularly aim to effectively clean
sections on the photomasks by concentrated air blowing on sections which are

contaminated, and provide an examination interface which allows operators to
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sections, an identification and control module for identifying the sections with
contaminants on a photomask and storing such data to a database, and an air
knife device including at least one air knife module for receiving data from
database and controlling the air knife module to air blow the sections with
contaminants on photomask according to data from database. In addition, the
method includes capturing the image of the photomask, dividing the image of
the photomask into the plurality of sections, examining each section for
contaminants, recording the sections with contaminants for storing to the
database; and mobilizing then air knife device according to data from database
for air blowing the sections with contaminants.

[0010] In order to further understand the instant disclosure, the following
embodiments and illustrations are provided. However, the detailed description

and drawings are merely illustrative of the disclosure, rather than limiting the

scope being defined by the appended claims and equivalents thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is a schematic diagram illustrating the air-blown cleaning
system for photomasks of the instant disclosure; and

[0012] Fig. 2 is a flow chart illustrating the air-blown cleaning method

for photomasks of the instant disclosure.



sections on the photomasks by concentrated air blow ng on sections
whi ch are contam nated, and provide an exam nation interface which
all ows operators to exam ne and ensure the cleanliness by conparing
phot onmasks before and after cleaning. [0009] Particularly, the system
i ncl udes an inmage capturing nodule for capturing an i nage of the
phot omask and dividing the image into a plurality of sections, an
identification and control module for identifying the sections with
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divides the image into a plurality of sections S (a 4x4 grid arrangement)
while the identification and control module 30 identifies the sections S
needed to be cleaned or with contaminants on the photomask 10 and
stores such data to a database D. The air knife device 40 includes at least
one air knife module 42, receives data from the database D, and controls
the air knife module 42 to air blow the sections S with contaminants on
the photomask 10 according to data stored to database D.
[0014] Furthermore, a flow chart in FIG. 2 illustrates the method of
the instant disclosure. Initially, as shown in step 81 of FIG. 2, the image
of the photomask 10 is captured via the image capturing module 20. The
image of the photomask 10 can be captured as a whole or by divided
sections for images with finer details compared to the whole. Next, as
shown in step 82 of FIG. 2, the image of the photomask 10 is divided into
the plurality of sections S or the already divided images can be examined.
[0015] Since photomask patterns are very delicate, the image

capturing module 20 of the instant embodiment preferably can be a
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in an example in FIG. 1, 16 sections S 111, 112, 113, 114 to 141, 144, etc.
In order words, the image of a whole photomask 10 can be divided into
plurality of sections and micro images of each section can be taken
thereafter. The quantity of sections is determined as needed and is not
limited to the example of the instant embodiment provided therein.
Subsequently, an image integration module integrates the plurality of
micro images into an integrated photomask image I.

[0016] Preferably, the photomask 10 is mobilized to an image
capturing area for image capturing and a blowing area for cleaning so as
to prevent interference by particles during cleaning with image capturing
of photomask 10. The photomask 10 can be displaced to different ‘
operation areas on a machine via a mobilizing device 12 such as
displacing the photomask 10 proximate to the image capturing module 20
or the air knife device 40. The mobilizing device 12 in the drawings are
only exemplary, more details can be retrieved through the related art,
Taiwan patent number 1317149, the retaining device of “Photomasks
cleaning device”.

[0017] Next, as shown in step 83 of FIG. 2, each section is
examined for contaminants to be cleaned mainly through the
identification and control module 30 which includes a display unit 31 for
displaying the integrated photomask image I as an examination interface
for an operator. The identification and control module 30 also includes a

control unit 32 which marks the sections with contaminants, for example,



cl eaning system 100 for photomasks is disclosed. Specifically, in the
preferred enbodi nent, a photomask 10 is cleaned by the air-blown

cl eani ng system 100 whi ch includes an image capturing nodule 20, an
identification and control nodule 30, and an air knife device 40. The
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[0018] Referring back to the automated-identification, another
example of the identification and control unit 30 can also be a visual
identification unit for identifying sections with contaminants which are
larger than a predetermined set of tolerable dimensions on the photomask
10. The visual identification unit can be an image comparison software to
facilitate visual comparisons in which the examination step includes

predetermining a set of tolerable dimensions for cleaning contaminants



exam ned for contami nants to be cleaned nmainly through the
identification and control nodule 30 which includes a display unit 31
for displaying the integrated photonask inage | as an exam nation
interface for an operator. The identification and control nodule 30
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data from database D. In addition, air blowi ng can be applied to
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[0021] The figures and descriptions supra set forth illustrated the
preferred embodiments of the instant disclosure; however, the
characteristics of the instant disclosure are by no means restricted thereto.

All changes, alternations, combinations or modifications conveniently

considered by those skilled in the art are deemed to be encompassed



[ 0020] Thr ough the air-blown cl eaning systemfor cleaning photonmasks
and nethod thereof, sections on the photonmasks are effectively

cl eaned by concentrated air blowi ng particularly on sections which
are contam nated, and operators are provided with the exam nation
interface“ﬂﬁ1 h
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[0021]The ures and descriptions supra set forth |IIustrated t he
preferred di rents of the instant disclosure; however, the
characteristics of the instant disclosure are by no neans restricted
thereto. Al changes, alternations, conbinations or nodifications
conveniently considered by those skilled in the art are deened to be
enconpassed wi thin the scope of the instant disclosure delineated by
the following clains. WHAT IS CLAIMED | S:



1. An air-blown cleaning system (1) for cleaning a photomask (10),

conpri si ng: an i mage capturing nodule (20) for capturing an inage
of the photomask (10) and dividing the inage into a plurality of
sections (S); an identification and control nodule (30) for

i denti fyi pgAeISSELal (§ wth contami nants on the photonask (10)
and storing to a data ase (D); and an air knife devi ce (40)

i ncl udi ng at ea ai.r knife nod 2 rece|V|n tafr t he
dat abase (D) ,-and CORIBMPetTerRDEaR: e (14 oo HIRES Y hrigRoyfact LN

t he sections (S) vvlth_ contam nants on the photonmask (10) according to
t he dat abase (D) CORPIFAE: systemas recited in claiml, wherein the

i mage capturing nodule (20) includes a m crophotography unit for
capturing a pluralityn dmage capturimgoeedaie (30) fok wapturing i image iofnhe
(S) on the photonask (10) . 3. The systemas recited in claim 2,
wherein the SyStgﬁbfdfﬁés'Re(l O UiRding e FRAR ffd 89 n@wﬁg SPg Rk Or
integrating the plurality of mcro-1nmages taken fromthe plurality of
sections (S |nt(e jan i nt egrated photonmask inmage (1). 4. The system as
recited in claim % wherein the identification and control nodul e
(30) includes a display ungg 31) for dIS Iay| ng the integrated

phot omask i mage (1) #bAdgpHictionsan rIBOdUlC (30) for identifying the

sections (S) with contaminants on the photomask (10) and storing to
a database (D); and

an air knife device (40) including at least one air knife module
(42), receiving data from the database (D), and controlled the air
knife module (42) to air blow the sections (S) with contaminants on
the photomask (10) according to the database (D).

2. The system as recited in claim 1, wherein the image capturing module
(20) includes a microphotography unit for capturing a plurality of
micro-images of the plurality of sections (S) on the photomask (10) .

3. The system as recited in claim 2, wherein the system further
comprises: an image integration module for integrating the plurality
of micro-images taken from the plurality of sections (S) into an
integrated photomask image (I).

4. The system as recited in claim 3, wherein the identification and
control module (30) includes a display unit (31) for displaying the

integrated photomask image (I) for operators to examine



5. The systemas recited in claim4, wherein the identification and
control nodule (30) further includes a control unit (32) for marking
sections (S) with contam nants. 6. The systemas recited in claim1,
wherein the identification and control nodule (30) further includes a

visual identidicaj ptofor-i.dent 1§y i 3
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correspondi ng sections (S) with contam nants to database (D). 7. The
system as recit eseotions () with contasnimantst he system further conprises: a

nmobi li zing device (12) for nobilizing the photomask (10) proximate to
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air-blown cleaning nethod for cleaning a photomask (10) , conprising
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outside a predetermined set of tolerable dimensions of the photomask
(10), recording a plurality of coordinates of contaminants, and
outputting the coordinates and the corresponding sections (S) with
contaminants to database (D).
7. The system as recited in claim 1, wherein the system further
comprises: a mobilizing device (12) for mobilizing the photomask
(10) proximate to the image capturing module (20) and the air knife
device (40).
8. An air-blown cleaning method for cleaning a photomask (10} ,
comprising steps of:
capturing an image of a photomask (10);
dividing the image of the photomask (10) into a plurality of
sections (S);
examining each section (S) for contaminants;
recording the sections (S) with contaminants for storing to a
database (D); and
mobilizing an air knife device (40) according to the database (D)

for air blown the sections (S) with contaminants.

10



nmobilizing an air knife device (40) according to the database (D) for
air blown the sections (S) with contam nants. 9. The nethod as
recited in claim8, wherein the step of capturing an i nage of the
phot omask (10) includes capturing a plurality of m croi nages of the

Secoans (D) o0 the MURbAMRSIecl R ¢1AnTac LARRHCHEARDY of pulify an

met hod as recited In alm9 further conpfising the s

integrating the pluralj f .mcro-li e f the sections.(S).on the
phot amask. (10) i mEESl [tk SptGase s O Biides chafet 3 pRRLTHE figenod
as recited in claim10 further conprising the step of: providing a

di splay unit (31imagss dpEpithgi sectens i ont onyi e t potpnaskr Atl8y via
phot omask image (1) to an operator for exam nation. 12. The nethod as

recited in clai miicrophetograpliyne step exami ni ng each section (S) with
contam nants includes a predeterm ned set of tol erable dinmensions for

contam nants gn The RBGLANRS 'f%cﬁt"éﬁ) in Jegc}imT@eﬁﬂ?ﬁé?ogoﬁﬁr\}léigg;flﬁdstEﬂ of:

claim 12 further conprising the step providing a

identification upit for identifying.sections (S) t he.photQamas

(10) wi t - cont anfiicsielhg, (i€ Ml BraRGrbaRRebsbn dbe sERiGR (5] BR db e

di mensi ons of the photomask (10), .recording a plurality of

coor di nat es wi t hphetemask (A9 iato am integragest photgmask image thnat es and t he

correspondi ng sections (S) to the database (D). 14. The nethod as

recited in clHinThe fmethbdrasc oeoped sinnglaithel & tfepthef comphisingz thregstep eof:

phot omask (10) proximate to the inmage capturing nodule (20) and the

air knife devicepfAfding a display unit (31) for displaying and identifying the
integrated photomask image (I} to an operator for examination.

12. The method as recited in claim 8, wherein the step examining each
section (S) with contaminants includes a predetermined set of
tolerable dimensions for contaminants on the photomask (10).

13. The method as recited in claim 12 further comprising the step of:
providing a visual identification unit for identifying sections (S) of
the photomask (10) with contaminants outside of the predetermined
set of tolerable dimensions of the photomask (10), recording a
plurality of coordinates with contaminants, and outputting the
coordinates and the corresponding sections (S) to the database (D).

14. The method as recited in claim 8 further comprising the step of:

mobilizing the photomask (10) proximate to the image capturing

module (20) and the air knife device (40).
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