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APPARATUS FOR NONDESTRUCTIVELY REMOVING LAYOUT
PATTERN FROM WAFER SURFACE BACKGROUND OF THE
INVENTION 1. Field of Invention 5 The invention relates to silicon wafer
processing and more particularly to an apparatus for nondestructively

removing layout Q8BaIR Awgt%w%gg%gm%ﬂqer soasto

protect the remaining part of the water which is adapted to reuse or

recycle REMEVIR AT DANPAT FERRSERONMWAFERISURFACE

Conventionally, silicon substrates are widely employed in semiconductor

BACKbyRelimMREESPRE hRsaNorroMct manufacture. Further, solar product

manufacturers typically buy defective wafers or wafer pieces from
1. Fistdra¢ dnetstion fabrication companies as raw materials for manufacturing
substrates of, for example, solar boards due to the consideration of cost
fEllel divantromtretatesetonsitald nyeefempidctssisg faces mbnefeastizidarly to an
removed prior to the manufacturing. Layout pattern (i.e., circuitry) is
appdoatnedfon thersleshtictivel silieonowintgr laydut ipatem-Homwnofthe surface of a
semiconductor fabrication company. Thus, it is typical for a
defestinsicvatRicsor dadadcataSdhe sy anre aradetd dhvewaifsrwiiah pseadepted to
prior to selling to solar product manufacturers in order to prevent
reusgoRitiERG Y 1R fe 8l 2BaRty@TEAGR®N the company from being disclosed.

Wafer pieces are sold in a very cheap price by the semiconductor
2. Degsrvtesnot Srgiated &rkurther, for solar product manufacturers, it is a

time consumi rocess to extract useful silicon material from, .
onventlonallﬂ},J IOsﬁlcon sugs%ra%es are widely emp%yedm in semiconductor

fabrication and solar based product manufacture. Further, solar product
manufacturers typically buy defective wafers or wafer pieces from semiconductor
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
semiconductor fabrication companies and solar product manufacturers.
Thus, it is 25 desirable to provide a novel apparatus for nondestructively
removing layout pattern from wafer surface so that the remaining intact

SUMWW@ A rWEtP\?IT@N effectively reused or recycled. SUMMARY
OF THE INVENTION It is therefore one object of the invention to provide

RNiSPRALESHEToABNGSBFHCIL YHE MQYEibRY Ol RABEIALSTUR t'é?)paratus for
surface of a defective wafer so as to protect the remaining part of the

nond@efRlctiVadyaRitiosihyVRivs Ry HeHEASeE Slnskeastsacasibstivealaietso as

test wafer or recycled as materials for manufacturing substrates of solar

to prbtestishd rerabininupd wtbérthbjenise feMhusesamhed waategdmofiedecreased
invention will become apparent from the following detailed description

thickrede=n caithbib eu set arapangsigndiBaringsetPchiI BE DESTRISP ToO Madiufacturing
THE DRAWINGS FIG. 1 is a schematic side elevation of an apparatus

substratesdif gatatHeomigdention; FIG. 2 is a schematic perspective view of the
removal device; FIG. 3 is a longitudinal sectional view of the wafer during
Tihe | e anerothanekieptecéestuing andtiadvantagesgtutheainvention will
sectional view of the wafer after the layout pattern removal process.

becomeT faprearent sk Tibgy dulgwingn delaited description  taken  with  the

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic 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.
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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., 20 truck trailer) for collecting wafers from a semiconductor
fabrication factory. The apparatus comprises a removal device 10, a

f j d f [ [
fﬂ@v&ifﬁ(/%%rae%\ét’@.‘?rafec‘%fhg@gdljfg’g?gn% LIRS ClE ILARY IR Wafer feed

Each compon s discusse below. The removal device 10

devicPBPHSESH USRS SRARIESHNES A WEEHIESII SHHP @829 at the

above the conveyor 20 by a predetermined distance, a blowing unit 25 12

otheNaMthH R HERsIHG-HghHeB RN hehwalghdQ fraifbederermingdad the second

distance and a second sub-unit right below the wafer 50 by a

sub-gtasfiesebledigigtanite.2and a dust removing unit 15 above the sand
spraying units 11. -2 The conveyor (e.g., a conveyor belt) 20 has one end
‘Phesingltiia yeafevafiee b 0l evitp S mcortal ingateddctineanaie rsubfate lze lower
wafer collecting device 40 at the other end by passing a space between

silicome wasttederayirandratilal Shbetwessc el metb! lajtesfiheabibiviagubitddte 51.
5 The multi-layer wafer 50 comprises a metal layer 55 on a top surface, a
lovasrerlicon Sienenesite aaod sinrasPGamite tharmadapriper B hgrizontally
the substrate 51. In operation, the opposite sand sprayin? units 11 are

sprayanedawatiaaaaiRtkeral dehanoharfirehonivalt. elfredigwingunit 12 is

sub-unit of the blowing unit 12 is adapted to blow air toward the second
adapief {GHIANEAIGIQNETAHIRFE (ARG 4. theroRs f FosiaWaie himialer 50). As
o e s e e e SO U2 Lo I ety
This \évgrfa%gement aims to decrease the impinging force of sand exerted on the wafer
50. Otherwise, the fiim 52 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 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 ym. 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



50. Otherwise, the film 52 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 dust removing unit 15 is
adapted to draw the dust and 15 ashes out of the removal device 10 so as
[ r

thos B g g S EpiT D S refion s

forth mqﬁgqﬁamg 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 20 application, the
collected wafers are recycled as materials for fabricating test wafers
when they have a thickness no less than 680 a 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 25 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 those skilled in the art without
departing from the scope and spirit of the invention set forth in the claims.
-4 WHAT IS CLAIMED IS: 1. An apparatus for removing layout pattern
from a top metal layer of a defective
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wafer, comprising: removal means comprising a plurality of horizontal
sand spraying units and a 5 blowing unit having a first sub-unit above the
sand spraying units and a second sub-unit aligned with the first sub-unit
and disposed below the sand spraying units; wafer feed means; wafer

WHALPIe DA [fpeah$sand endless, continuous conveying means for carrying
the wafer from the wafer 10 feed means and transferring the wafer to the

1.  NATBpFAHSERIEHMRANE INPRARINY FatBRCerEsTHERD HREANG &R 8YIBW efective

units and the second sub-unit of the blowing unit, wherein the sand
wafeBpEayiipgisiAtis are adapted to horizontally spray sand, and the first
sub-unit of the blowing unit is adapted to blow air toward the second

st esiasf dongmdking thelssaléty ofohmtizo ofdheaprEsipgyate uttits and a

smash the layout 15 pattern in the metal layer of the wafer to dust and
blowighemilittasi ngraifinsy pavtionibhheavtifer $amcg sprayinggenite ahldea second

apparatus of claim 1, wherein the apparatus is mobile. 3. The apparatus of
sub-ghitralignedeséin the fissh svirunibasddlisressshiprlevsthelasndapraying units;

unit above the sand spraying units. 205

wafer feed means;

wafer collecting means; and

endless, continuous conveying 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.





