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APPARATUS FOR NONDESTRUCTI VELY REMOVI NG LAYOUT PATTERN
FROM WAFER SURFACE USI NG ABRASI VE BLASTI NG BACKGROUND
OF THE INVENTION 1. Field of Invention 5 The invention
relates to silicon wafer processing and nore

particul ar to an aratus_for nondestructively
Ferovi ndArRABATURFoB RONtoRSTRUGTIVELYERENQVING
defective wafer so as to protect the remainin art of
LAYOUAPAT THRN: FRQM WAFERSURFAGE 4ISING E BLASTING
cost effective manner. 2. Description of Related Art
BAQKGEDWND OFEHE yNVENTIObh substrates are widely
enpl oyed in sem conductor fabrication and sol ar based

1. Figlo dfitivemtionf act ure. Further, sol ar product
manuf acturers typically buy defective wafers or wafer

PTI8S @svention ekitk € 20 diilibar wafekrocedsing apdnipan: eartisularly to an
raw materials for manufacturing substrates of, for

app8¥A0B! fr néﬁ’dlﬂrdéﬁ@élgsréﬁh@nﬁ@ Ib?@utc‘ba&éﬁﬁffﬁimothe()fsurface of a
cost reduction. Furthernore 'ayers 15 on the

defé‘élfv@%gér Qb HS5Btett thd ?ém¥ﬁﬂ}q°béﬁrof e (BEer which is adapted to

manufacturing. Layout pattern e., circuitry) Is

reu%?émpfeg%%%ogb%é&g@%ﬁ\é%h I i cbn wafer and it is

a seni con abrl cation conpany. Thus,
(t 1.s,.1ypi for, a sem conductor fabrication conpany
2. E#%?C B%'{%bgaelaéﬁ?@g wafers into pieces prior to
II| to sol roduct manuf act rs to .
p QY SBieR aPubSIEaAs cale SUdeli SriiPYeh B SeAiconductor
rrpany from bei ng di scl osed. Wafer pieces are soog?'r
fab@caﬁm apthe £pI35r iRasedy RraduatenMaBHERGYSr THEPEEatS product
conmpani es. Further, for solar product manufacturers,
manufacturerst fypicadyrisyndlefgciive ngderst or waferapieces &am semiconductor

silicon material from
fabrication companies as raw materials for manufacturing substrates of, for example,

solar boards due to the consideration of cost reduction. Furthermore, metal layers
on the surfaces of wafers are removed prior to the manufacturing.

Layout pattern (i.e., circuitry) is formed on the surface of a silicon wafer and it is
know-how of a semiconductor fabrication company. Thus, it is typical for a
semiconductor fabrication company to break defective wafers into pieces prior to
selling to solar product manufacturers in order to prevent confidential technical
information of the company from being disclosed. Wafer pieces are sold in a very
cheap price by the semiconductor fabrication companies. Further, for solar product
manufacturers, it is a time consuming process to extract useful silicon material from
the pieces and thus cost increase is inevitable. This is not desired by both
semiconductor fabrication companies and solar product manufacturers. Thus, it is
desirable to provide a novel apparatus for nondestructively removing layout pattern
from wafer surface so that the remaining intact part of the wafer can be cost

effectively reused or recycled.
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the pieces and thus cost increase is inevitable. This
is not desired by both sem conductor fabrication
conmpani es and sol ar product manufacturers. Thus, it is
25 desirable to provide a novel apparatus for
nondestructiveky renovi ng | ayout pattern from wafer

SUMMARC OFsBHEHRVEMBQN: nai ni ng i ntact part of the wafer

can be cost effectively reused or recycled. SUMVARY
OF igHhereforENTOEN Qhjests of hiteefinantione tobprevideomn: @gparatus for
i nvention to provide an apparatus for

nondestdeztivelyoemaing layouot patterndsanthe sutfaceof a defadtive wafer so as
surface of a defective wafer so as to protect the

to pretesi thegerpainingbatthef thef waferTihe odfitained dvafef dravirey dagreased
decreased 5 thickness can be used as a test wafer or

thickrsasCestl basugert 86 iaadest Weifemantdaielad as gnatedbist foanesnufacturing
sol ar boards. The above and ot her objects, features

sub&isteadY aBlr®Rar®. the invention will becone apparent
romthe follow ng detail ed description taken with the

GR35y R o SR S 1P yomion v

e e e
[ i tudi nal ' [ vi f th f duri

eSS pectore, v of (e erer a1

oriEy RESCHBTIEh SEHSERMIAR' besa'TES olicsl i on
CIEGTT%S Ia’\sl\c/:ElgrrrrIIactjiz‘,I side elevation of an apparatus according to the invention;

FIG. 2 is a schematic perspective view of the removal device;

FIG. 3 is a longitudinal sectional view of the wafer during the layout pattern
removal process; and

FIG. 4 is a longitudinal sectional view of the wafer after the layout pattern
removal process.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGS. 1 to 4, an apparatus in accordance with a preferred
embodiment of the invention is shown. The apparatus is mounted on a vehicle (e.g.,
truck trailer) for collecting wafers from a semiconductor fabrication factory. The
apparatus comprises a removal device 10, a conveyor 20, a wafer feed device 30,
and a wafer collecting device 40. Each component is discussed in detail below.

The removal device 10 comprises a plurality of sand spraying units 11 provided
horizontally and above the conveyor 20 by a predetermined distance, a blowing unit
12 having a first sub-unit right above the wafer 50 by a predetermined distance and
a second sub-unit right below the wafer 50 by a predetermined distance, and a dust
removing unit 15 above the sand spraying units 11.

2.
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Referring to FIGS. 1 to 4, an apparatus in accordance

wth a preferred enbodinent of the invention is

shown. The apparatus is nounted on a vehicle (e.g.,

20 truck trailer) for collecting wafers froma

sem conduct or fabrication f or The appar at us

cOMpEPRYAYOR (B AONYEVe:he! 3050 é"%éd?ﬂﬁ'e?ﬂ dh Sm& W&r\é/@fer feed

feed device 30, and a wafer collecting device
devieacH) foswppNMeying idefentyewnalers 5o te &%waf%élqﬂﬁptmeev'ce 40 at the

removal device 10 conprises a plurality of sand
otherparaly by gpassingsa spage betwiean theosancbapraying anits Abénd theesecond

conveyor 20 by a predeternined di stance, a bl owi ng
subtumiit of tB& bi&vingwinitg2a first sub-unit right above the

waf er 50 by a predeterm ned distance and a second

STHE Hitllfi-ldyieg Wafee 50 wolilrisesfemeidl [ayerasP vadetay surfiack, a lower
di stance, and a dust renoving unit 15 above the sand

ancéHrs%bbt?theuﬂiﬂ tndld film 32 Hewe e YRy Rietél9ager. 55af@ e ¥Mstrate 51.
el't) 20 has one end passing the wafer feed device 30

I? GAANEY ! (e S55&SGHe y&d“@ﬁ%y%gﬁgnﬂé’ 14 hﬁe\"@tﬁe%ted to horizontally

cting device 40 at the y passing a

oS AR B BB s 08 g un 12
er fer, 0 i | l.aye

adaplg I, pBEar Wl B SR S ufldibRer (o v?afrd‘*ﬂﬁ-*‘«afer 50).
52 be en th 5 and, the substr

As Brresiibs 6 SN (hauptrsbaldalnl & SRAGSR T be ﬂafgre‘” ke a
adapted to horl zontally spray sand toward each othe

trajggipbyhdnis arangement aims tmAecisase e AnaRgng fniPe of sand exerted
adapted to blow air toward the second sub-unit thereof

on the wafert PvaPtharwisendhe fillp§2 anddhassubsirataibfl, therunggr nay be
is sucked and falls on a top surface of the vvafer 50

darhages. aCircaifrgctier.y layoht spatterrgngentbat top surfaee d¥fctheagafer 50 is
the i npinging force of sand exerted

destroyed and turns into dust and ashes. The dust removing unit 15 is adapted to

draw the dust and ashes out of the removal device 10 so as to bring a minimum

impact to the environment. A circuit-less layer 56 in the metal layer 55 is exposed at

end of the layout pattern removal process. The wafers 50 collected at the wafer

collecting device 40 are adapted to reuse or recycle as detailed later.

Thickness of the collected wafer is less than that of the defective wafer. In one
application, the collected wafers are recycled as materials for fabricating test wafers
when they have a thickness no less than 680 . m. In practice, a defective layout
pattern can be used as a test wafer for three or four times by subjecting to the above
layout pattern removal process. In another application, the collected wafers are
recycled as materials for manufacturing substrates of solar boards when they have
a thickness less than 680 ¢ m.

While the invention herein disclosed has been described by means of specific

embodiments, numerous modifications and variations could be made thereto by

-3-



on the wafer 50. G herwise, the film52 and the
substrate 51 thereunder may be damaged. Circuitry
(i.e., layout pattern) on the top surface of the wafer
50 is destroyed and turns into dust and ashes. The
dus renDV|ng unit 15 is adapted to 15 dra og
thosenaKikeshirs ha At thav AeBRES FOB INEesCEpeB L SPYTG abindvention
a mninmum inmpact to the environnent. A circuit-I|ess
set faathein tBe claimshe nmetal | ayer 55 is exposed at end of
the layout pattern renoval process. The wafers 50
collected at the wafer collecting device 40 are
adapted to reuse or recycle as detailed | ater.
Thi ckness of the collected wafer is |ess than that of
the defective wafer. In one 20 application, the
collected wafers are recycled as materials for-
fabricating test wafers when they have a thickness no
| ess than 680pm In practice, a defective |ayout
pattern can be used as a test wafer for three or four
times by subjecting to the above |ayout pattern
renoval process. |In another application, the collected
wafers are recycled as materials for manufacturing
substrates of sol ar boards when they have 25 a
t hi ckness less than 680 g m Wile the invention
herei n di scl osed has been descri bed by nmeans of
speci fic enbodi ments, numerous nodifications and
variations could be made thereto by -3 those skilled
in the art without departing fromthe scope and spirit
of the invention set forth in the clains. -4 WHAT IS
CLAIMED I'S: 1. An apparatus for renoving | ayout
pattern froma top netal |ayer of a defective
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waf er, conprising: renoval nmeans conprising a

plurality of horizontal sand spraying units and a 5

bl owi ng unit having a first sub-unit above the sand

?prayi ng units and a second sub-unit aligned with the

irst_sub- and di sposed bel ow the sand sprayin
WH'ﬁ-ﬁfﬁé:LAlwgthfeed nmeans; wafer collecting rrgan)s/; gnd

endl ess, conti nuous conve means for carrying the ,
1. Y GPPArabIs (R ECTRNIEG Iayout e@gerﬁé‘m R m%ﬁ#i@)@grrqfr?gdefect've

the wafer to the wafer collecting means by passing a
waferpe@mptisingeen t he sand spraying units and the second

sub-unit of the blowing unit, wherein the sand

semayahmeanistconaprising @ppladlity of borizomahsand spraying anits and a

and the first sub-unit of the blowing unit is adapted
blowiing Rinitwhaving tep fiest dsuibrenis exbond thalsandi sprayimer eoits bad a second

sucking the sand onto a top of the passing wafer to

sub-‘éiﬁﬁsd?lghéé wigyaetfirdGsulRtihie bRdidisgdsed mlaw thagand sprayirey units;
waf er 'to dust and ashes with a remaining portion of

tvl]‘é‘? RImBghg&g undanaged. 2. The apparatus of claim
erein the apparatus is nobile. 3. The apparatus

Sy g e el e et

H o?é@ %o%ﬂh Sus %8nvéy|ng means for carrying the wafer from the wafer
feed means and transferring the wafer to the wafer collecting means by passing a
space between the sand spraying units and the second sub-unit of the blowing unit,

wherein the sand spraying units are adapted to horizontally spray sand, and the
first sub-unit of the blowing unit is adapted to blow air toward the second sub-unit
thereof for sucking the sand onto a top of the passing wafer to smash the layout
pattern in the metal layer of the wafer to dust and ashes with a remaining portion of
the wafer being undamaged.
2. The apparatus of claim 1, wherein the apparatus is mobile.

3. The apparatus of claim 1, wherein the removal means further comprises a dust

removing unit above the sand spraying units.



