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METHOD AND PRESSURE JETTING MACHINE
FOR PROCESSING A SEMICONDUCTOR WAFER

Background of the Invention

This invention relates generally to a method and pressure jetting machine for
processing semiconductor wafers, and more specifically to a method and pressure
jetting machine which improves the flatness of semiconductor wafers while providing
a polished front surface and a damaged back surface suitable for inducing extrinsic
gettering during subséquent processing of the wafer.

Semiconductor wafers are generally preparcd ﬁ'om a single-crystal ingot, such
as a silicon ingot, which i is tnmmed and ground to have one or more flats for proper
orientation of the wafer in subsequent procedures The ingot is then sliced into"
mdmdual wafers which are eac._'.h sub;ected to a number of wafer shaping or
processing opm'ations.to. reduce the thickness of the wafer, remove damage caused by
the slicing operation, and to create a highly reflective surface.

In conventional wafer shaping processes, the peripheral edge of each wafer is
first rounded, such as by an edge grinding operation, to reduce the risk of wafer
damage during further prdcessing. Ne:kt, a substantial amount of material is removed
from the front and back surface 6f each wafer to remove surface damage induced by
the slicing operation and to make the oﬁp)osing front and back surfaces flat and
parallel. This removal of material is accomplished by subjecting the front and back
surfaces of the wafers to a conventioha] lapping operation (which uses a lapping
shurry comprising abrasive particles), or a conventional grinding operation (which
uses a disc with abrasive particles embedded therein), or even a combination of both
lapping and grinding operations. “The wafers are then etched by contacting each. wafer
with a chemical etchant to further reduce the thickness of the wafer and remove
mechanical damage produced by the lapping and/or glinding operation.

Finally, the front surface of each wafer is polished, usmg apolishing pad and a
polishing slurry comprising abrasive partlcles and a chemical etchant, to remove a
small amount of material from the front surface of each wafer. The polishing
operation removes damage lnduced by the etchmg operation and produces a highly
reflective, damage-free front surface on each wafer.
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In determining the quality of the processed semiconductor wafer, the flatness
of the wafer is a critical parameter to customers since wafer flatness has a direct
impact on the subsequent use and quality of scmiconduc_tor chips diced from the
wafer. The flatness may be determined by a number of rneasurirrg methods. For
example, "Taper" is a measurement of the lack of parallellsm between the unpolished
back surface and a selected focal plane of the wafer "STIR" or Slte Total Indicated
Readmg, is the drfference between the hlghcst pornt above the selected focal plane -
and the lowest point below the focal plane for a selected portion (e.g., 1 square cm.) of
the wafer, and is always a positive number "SFPD" or Site Focal Plane Deviation, is
the highest point above or the lowest point below, the chosen focal plane fora -
selected portion (e.g., 1 square cm. ) of the Wafer and may be a positive or negative.
number. "TTV", or Total Thickness Vanatlon, wlnch is frequently used to measure

o global flatness vanatron, is the d1fference between the maximum and minimum

20

25

30

 thicknesses of the wafer TTV in the wafer is also an important indicator of the
~ quality of the polish of the wafer. ' '

With respect to wafer ﬂatness, the conventronal method of processing a

: semiconductor wafer described above has a number of drs_advantages. For example,

etching the wafer in an acid-based et(':hant generally"deteriorates the flatness produced

by the lapping or gnndmg operation. In addxtron the flatness performance of the
single-side polishing operatlon is mconsrstent dcpendmg primarily on the shape of
the wafer being polxshed The smgle-srde polrshmg operatron isa smgle-srde

planarization process, which limits its ﬂattemng capablllty

In order to overcome this lrmrtatron and meet the demand for ﬂatter wafers,
double-side pohshmg operation has become the pollshmg process of chorce by wafer
manufacturers. Ina double-srde pohshmg operat:on the front and back surfaces of
each wafer are po]rshed sxmultaneously so that removal of material occurs uniformly
on both sides of the wafer. Typically, equlpment used for double-side polishing
operations includes opposing rotating pads (one correspondmg to each side of the
wafer) that rotate in opposite directi_on_s while work_iﬁg the polishing slurry against the
wafer. However, double-side polishing operations produce wafers generally having
equally polished front and back surfaces, wrth little damage remaining on the back
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surface. This has been found to be undesirable to customers because of the lack of
extrinsic gettering sites on the back surface of the wafers. Rather, these customers
prefer wafers having a polished front surface and a back surface having subsurface
damage to induce extrinsic gettering in subsequent processing operations.

Also, in conventional processes where the surfaces of the wafer are subjected
to single-side polishing operations, the back surface of the wafer is subjected to a
damaging operation before rapid thermal annealing (RTA) for thermal donor
annihilation, if required, and before the single-side polishing. RTA tends to reduce
the amount of damage previously induced in the back surface and also induces warp -
during the single-side polishing operation. - '

Summary of the Invention

Among the several objects of this invention may be noted the provision of a
method for processing semiconductor wafers which improves the flatness of the -
wafers; the provision of such 2 method in which the prﬁcessed wafers each have a
polished, generally damage-free front surface and a back surface éufﬁciently da'maged

for. i,nd_ucing extrinsic gettering of the wafers during subsequent processing of the

wafers; and the provision of such a method which is simple to perform.

Among the further objects of this invention may be noted the provision of a
pressure jetting machine which protects the front surface of the wafer while the back
surface of the wafer is sufficiently damaged by pressure jetting for inducing extrinsic
gettering of the wafers during subsequent processing of the wafer.

Generally, a method of the present invention for processing a semiconductor
wafer sliced from a single-crystal ingot comprises subjecting the front and back
surfaces of the wafer to a lapping operation to reduce the thickness of the wafer and to
remove damage caused during slicing of the wafer. The wafer is then subjected to an
etching operation in which the wafer is immersed in a chemical etchant to further
reduce the thickness of the wafer and to further remove damage remaining after the
lapping operation. The wafer is subsequently subjected to a double-side polishing
operation in which matertal is con_currentiy and uniformly removed from the front and

back surfaces of the wafer to uniformly remove damage caused by the lapping and
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etching operations, thereby improving the flatness of the wafer and leaving polished
front and back surfaces. Finally, the back surface of the wafer is subjected to a back
surface damaging operation in which damage is induced in the back surface of the.
wafer while the front surface is substantially protected agamst being damaged or
5  roughened. '
A device of the'p'resem invention for use in a pressure jetting machine of the
type having a wafer support surface for supportmg a wafer in the machine and a
nozzle through which an abrasive slurry is jetted against the wafer to induce damage
in at least one surface of the wafer generally comprises a wafer holder having an
10  upperendanda lower end adapted for seating on the suppbrt surface of the pressure
jetting machine. The wafer holder is configured for recexvmg a wafer therein and
supporting the wafer ina generally horizontal orientation in spaced relationship above
" the support surface of the pressure jetting machine. One surface of the wafer faces
_ upward and is exposed to.abrasive slurry jetted from the nozzle and the other surface . . . .
: 15 . of the wafer faces downward and is supported by the wafer holder against damagmg
* engagement with the support surface of the pressure jetting machine. _
Other objects and features of the present invention will be in part apparent and .

- in part pomted out heremaﬁer ..

Brief Deseri tiexi of"ﬂ,é_D wings
20 - Figlisa flow diagram showmg a first embodiment of a method of the

: present mventxon for manufactunng a semiconductor wafer; and
Flg. 2isa ﬂow dxagram showmg a second embodxmer_lt of a method of the
present invention 'for manufactuﬁng a semiconductor wafer. o
Fig.3isa sch_ematic diagram showing a device of the present invention for use

25  inapressure jetting machine to support the wafer in the machine.

Description of the Preferred Embodiment
It has been discovered that the several objects of the invention can be obtained

by subjecting a semi-conductor wafer to a lapping or grinding operation and an
etching operation in which the wafer is fully immersed in a chemical etchant,
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followed by a conventional double-side polishing operation to polish both the front
and back surface of the wafers and improve flatness, and then a back surface
damaging operation in which the back surface of the wafer is damaged while the front
surface is protected against further damage or roughening. While the method of the
present invention is illustrated and described herein with reference to semiconductor

wafers constructed of silicon, it is understood that the method is applicable to

processed wafers, discs or the like constructed of other materials without departing

from the scope of this invention.

Figure 1 illustrates a preferred method of processing a semiconductor wafer
according to the present invention. The semiconductor wafer is sliced from a single-
crystal ingot, such as by using a conventional inner diameter saw or conventional wire
saw, to have a predetermined initial thickness. The sliced wafer is generally disk- -
shaped, having a peripheral edge and opposing front and back surfaces. The initial
thickness of each wafer is substantially greater than the desired end or final thickness
to allow for the removal of wafer material from the front and back surfaces during
subsequent processing operations without the risk of damaging or fracturing the |

wafer. After slicing, the wafer may be subjected to ultrasonic cleaning to remove

Pparticulate matter deposited on the wafer from the slicing operation. The peripheral

edge of the wafer is then profiled (e.g., rounded) by a conventional edge grinder (not
shown) to reduce the risk of damage to the wafer during further processing. '
Next, the wafer is placed in a conventional lapping machine for removal of
material from the front and back surfaces of the wafer using a lapping slurry
containing abrasive particles. The lapping operation is used to substantially reduce
the thickness of the wafér, thereby removing damage caused by the wafer slicing
operation, and to flatten and parallel its front and back surfaces. As illustrated in Fig,
1, a conventional grinding operation, in which the front and back surfaces are ground
using an abrading disc having abrasive particles embedded therein, may be performed
in place of or in conjunction with the lapping operation. The wafer is then etched by
being fully immersed in a chemical etchant, such as a conventional caustic etch
solution comprising 45% (by weight) KOH or NaOH, to remove additional material
from the front and back surfaces of the wafer and thereby reduce the damage caused
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during the prior processing operations.- Those skilled in the art will recognize that
subjecting the wafer to an 1mmerswn etching operation in an acid-based etchant tends
to deteriorate the flatness of the wafer achieved during the lapping or grinding
operation. | ' '.
After immersion etching, the wafer is placed in a conventmnal double-side

polishing machine (not shown) for concurrent polishing of the front and back surfaces

.of the wafer to remove damage cansed by pnor processing operations. One such

conventional machine is manufactured by Peter Wolters under the model designation
Double-Side Polisher AC2000. The machizne.includes a rotating lower platen having
a polishing surface deﬁned bya polishing pad, and a carrier seated on the polishing
pad that is rotatable relatwe to the rotatmg lower platen and pohshmg pad. Wafers are
held in the carrier with a front surface of each wafet engagmg the polishing pad. A
second polishing pad facing opposnte the ﬁ'ont surface of the wafer is mounted on an
upper platen. The upper platen is attached to a motor driven spindle that rotates the
upper platen and pohshmg pad relatlve to the wafer carrier and the lower platen. The
spmdle is capable of bemg moved up | and down along a vertical axis for moving the
second polishing pad mto pohshmg engagement with the back surface of the wafer
whereby the wafer i is sandwiched between the two pollshmg pads

Dunng the double-snde pohshmg operatlon, a conventional pohshmg sluny
containing abrasive partlcles and a chemlcal etchant is applied between the pohshmg
pads and the wafer. One prefen'ed pohshmg slurry is manufactured by DuPont of
Wllmmgton Delaware under the tradename Syton HTSO The polishing pads work the

~ slurry against the surfaces of the wafer to concurrently and uniformly remove material

from the front and back surfaces of the wafer, thereby removxng much of the damage
caused by the lapping and etching ope_tation, substantially improving the flatness of
the wafer and producing polished front and baek .surfaces of the wafer.

Since damage has been removed from the back surface as well as the front
surface, there is an undesirably low number of gettering site_s on the back surface of
the wafer. To this end, the back surface of the wafer is suhj ected to a back surface
damaging operation in _which the back surfaee o_f the wafer, but not the front surface,

is damaged to provide gettering sites for ex_tri_nsi_c gettering of the wafer during
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subsequent processing .op,erations. In a first embodiment shown in Fig, 1, the front
surface of the wafer is masked with a protective layer and the wafer is placed in a
pressure jetting machine in which the back surface of the wafer is subjected to a

conventional pressure jetting operation to induce damage in the back surface of the

wafer. One preferred method of masking the front surface of the wafer is to cover the

surface with a protective tape. One such tape is manufactured by Minnesota Mining
and Manufacturing Company of Minneapolis, Minnesota under the model desi gnatién
3M495. As an example, the thickness of the tape is preferably in the range of 0.1-1
mm. The tape adheres to the front surface of the wafer and can be subsequently
removed after the back surface damaging operation.

It is contemplated that conventional masking techniques other than faping may

be used to provide a protective layer for the front surface of the wafer during the -
pressure jetting operation without departing from the scope of this invention. For

example, a photo-resist film can be applied to the front surface. One such photo-resist =~

film is manufactured by AZ Electronic Corp. under the model designation AZ1512. -
The thickness of the film is preferably in the range of about 0.1-0.5 mm. T

Alternatively, the front surface may be coated with a glass film. The surface is coated
with glass material and the glass is allowed to cure on the surface. The glassis .

subsequently dissolved after the back surface damaging operation. One such glass -
material is manufactured by Dow Chemical of Midland, Michigan under the
tradename Cyclotene. The thlckness of the glass film is preferably in the range of
about 0.1-1 mm. _ o
The pressure jetting operation is performed by placing each waferin a
conventional pressure jetting machine (not shown). One preferred pressure jetting
machine is manufactured by Mitsubishi Materials Corp. of Ikuro, Japan under the
model designation C04. The wafer is placed on a moving belt (not shown but similar
to the belt shown schematically in Fig. 3) of the jetting machine with the protected
front surface of the wafer lying down against the belt and the back surface exposed
and facing up. The wafer is moved through a chamber in which a slurry compnsmg a
mixture of water and abrasive partxclw, is sprayed from a nozzle (not shown but

similar to the nozzle shown schematically in Fig. 3) at a desired pressure toward the
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-back surface of the wafer. The particles impact against the back surface of the wafer

with sufficient force to mduce damage in the back surface. The protective layer
covering the front surface protects the front surface against damaging engagement
with the belt of the pressure jetting 1 machme as the Jettmg pressure pushes the wafer
down against the belt. The abrasive parhcles in: the jetting slurry are preferably

alumina particles or snl1con dioxide partlcles, both of which are available from Fujimi

~Co. of Japan. Asan example the parucles are sized in the range of about 1-10

‘microns. The concentration of the particles within the slurry is approximately 0.5%-

. 20% by weight. The abrasive shurry is pressurized to about 1-20 psi and is jetted

against the back surface of the wafer for a duration of approximately 20-200 seconds.
~ After the back surface damaging ope_ratien, the protective layer is removed

from the front surfac_e of the wafer. For example, if the protective layer is protective

tape; the tape is simply.peeled from the wafer. If the protective layer is a photo-resist

. film, the film is dissolved .by_'_applying a-chein_ieal- solvent to the film. A preferred

solvent is manufactured by: AZ Electronic Corp'.-t underthe tradename AZ S-L6

Chemical, Inc. of Columbus, Ohio under the tradenzme HF. The wafer is then
cleaned and finally the front Surfaceiof the wai‘er:is-'-subj ected to a conventional finish
polishing operation ix_l'which'the wafer is placed in a single-side polishing machine
and the front surface -i:s_:'-polished using a conventional polishing slurry containing
abrasive particles to produce a damﬁge—ﬁee,' highly reflective front surface of the
Still referring to Fig. 1, instead of applying a proteetive layer to the front

- surface of the wafer after the double-side polishing operaﬁon, the front surface may

- be protected during pressure. jetting by supporting the wafer in spaced relationship

above the belt (broadly, a “support surface” of the pressure jetting machine). This
prevents damage to the front surface typically caused by the pressure of the jetted
spray pushing the wafer down hard against the belt, thereby scratching and damaging
the front surface. Figure 3 schematically illustrates a preferred wafer holder 21 for

holding a wafer W above a belt 23 of the pressure jetting machine during the pressure
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jetting operation, Particular elements of the pressure jetting machine, such as the belt
23 on rollers 25, and a spray nozzle 27 through which an abrasive slurry comprised of
abrasive particles and deionized water is jetted, are schematically illustrated only for
the purposes of describing the present invention. The structure and operation of
pressure jetting machines is conventional and known to those skilled in the art and
will not be further described herein except to the extent necessary to describe the
wafer holder 21. ' _

The wafer holder 21 is generally frusto-conical, having an upper end 33 and a
lower end 35. The diameter of the lower end 35 of the wafer holder 21 is substantially -
less than the diameter ci_f the wafer W:to be supported by the wafer holder. The upper
end 33 of the wafer holder 21 has a diameter substantially greater than the diameter of
the wafer W for receiving the wafer into the holder. Oné or more slots (not shown) in
the side of the wafer holder 21 extend down from the upper end 33 of the holder to .
permit easier insertion of the wafer W down inito the holder and to permit draining of
the shiry from the holder. The wafer holder 21 is preferably constructed of a material
such as polyurethane or polypropylene (PP), polyvinyl chloride (PVC), |
polyvinylidene difluoride (PVDF), Polyphenylene sulfide (PPS), Cop-polymer
polyvinyl chloride (CPVC) .or Teflon or stainless steel. However, it is understood that . -
the wafer holder 21 may be constructed of other materials without departing from the
scope of this invention. ' ' | .

Still referring to Fig. 3, in operation the wafer holder 21 is placed on the belt
23 of the pressure jetting machine; with the lower end 35 of the wafer holder seated
on the belt. The wafer W is lowered, either manually or robotically, down through the
upper end 33 of the wafer hdlde’r'21‘, with the front surface of the wafer W facing
downward, until the wafer seats within the holder in spaced relationship above the
belt 23 and the lower end 35 of the wafer holder. During the pressure jetting
operation, abrasive slurry jetted from the nozzle 27 impacts against the back surface
of the wafer W to induce damage in the back surface. The wafer holder 21 protects
the front surface of the wafer W by supporting the wafer above the belt 23, thereby
preventing the pre_ssurized spray from pushing the wafer down against the belt. As
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such, the front surface of the wafer cannot be scratched or otherwise damaged by
contacting the belt. ', | .

Figure 2 1llustrates a second embodrment of the process of the present
invention m which the back surface damagmg operation is carried out by placing the
waferina conventronal single-side polxshmg machine. One preferred single-side
polishing machme is manufactured by R. Howard Strasbaugh Inc. under the model
designation 6DZ. The wafer is mounted on a ceramic block by applying a wax layer
to the block and adhenng the front surface of the wafer to the block, thereby

- protecting the front surface against damage. or roughening while leaving the back
. surface of the wafer exposed. The block is placed on a turntable of the machine with
the back surface of the wafer contactrng the pohshmg surface of a polishing pad. A

polisher head is mounted on the machine and is capable of vertical movement along
an axis extendmg through the ceramrc block.

~ While the turntable rotates, the pohsher head is moved against the ceramrc
block to urge the. blook toward the turntable thereby pressing the back surface of the
wafer into polishing engagement with the pohshmg surface.of the polishing pad. An
abrasive slun'y containing abrasrve partlcles and. deromzed water is apphed between

. the polishing pad 2 and the wafer A preferred abrasrve slurry is manufactured by

Fujimi Co. of Japan under the model dﬁlgnatron F01200 The particles present in

this slurry are alumma parheles However, it ts understood that silicon dioxide

 particles, diamond particles or other suitable abrasive particles may be used instead of

alumina particles without departing .from the scope of this invention. The polishing
pad works the slurry agamst the back surface of the wafer to mduce damage in the
back surface of the wafer. To mduce the desxred damage, the partrcles contained in

- the slurry must be substantrally larger in size than partlcles contained in conventional
_polishing shuries used in single-side pohshmg operauons For example, the particles

contained in the abraswe shurry for inducing damage are preferably in the range of
about 1-10 microns. The concentratron of particles i in the abrasive slurry is preferably
in the range of about 0 5-20% by werght _ _

In the embodlment illustrated in Fxg 2,an abrasrve pad may be used in place
of the polishing pad to ehmmate the need for an abrasive sharry. One preferred such
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abrasive pad is manufactured by Minnesota Mining and Manufacturing Company of
Minneapolis, Minnesota under the designation 3M cerium oxide pad. The abrasive
pad has raised ridges, preferably constructed of cerium oxide, integrally formed with
the pad. In operation, the ceramic block is moved downward to urge the block toward
the turntable, thereby pressing the back surface of the wafer into abrading engagement
with the raised ridges of the abrasive pad to induce damage in the back surface of the
wafer. Cooling water is applied between the abrasive pad and the wafer. The single-
side polishing machine is preferably operated for a duration of about 20-200 seconds
at an abrading pressure of less than about 2 psi.

After the back surface damaging operation, the wafer is de-mounted from the -
ceramic block and subjected to a conventional cleaning operation to clean the wafer.
Finally, the front surface of the wafer is subjected to a conventional finish polishing
operation to provide a damage-free, highly reflective front surface of the wafer. '

E LEI
Approximately ten silicon semiconductor wafers, each having a diameter of
about 8 inches, were processed according to the method illustrated in Fig. 2 and
described above. More particularly, after the double-side polishing operation, the
wafers were subjected to a back surface damaging operation in which the wafers were
placed in the single-side polishing machine as described above. A 3M cerium oxide

abrasive pad and water were used to induce damage in the back surfaces of the wafers.

The single-side polishing machine was operated for a duration of 60 seconds at a
polishing pressure of 1.7 psi. An Oxide-Induced Stacking Fault (OISF) count was
taken for the back surface of one of the wafers. OISF is a measurement used to
determine the likely effectiveness of subsequent extrinsic gettering. An OISF count in
the range of 10,000 - 40,000 counts/cm? is typically desired by customers. The wafer
analyzed after the back surface damaging operation had an OISF of about 29,700
counts/cm® which is within the desired range.

In view of the above, it will be seen that the several objects of the invention
are achieved and other advantageous results attained. By double-side polishing the
wafers after the immersion etching operation, the flatness of the wafers is
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substantially improved in compariéon to the flatness of wafers processed according to
conventional processes involving only single-side polishing. Subjecting the back
surface of the wafer to a back surface damaging operation sufficiently damages the
back surface for subsequent extﬁnsic geﬁeﬁng.L By protecting the front surface of the
wafer during the back.surface damaging operation, whether by coating the front
surface with a protective coating during a pressure jetting operation, supporting the
wafer above the belt of the pressﬁre jetting machine during a pressure jetting
operation or wax mounting the front surface of the wafer to a ceramic block in a
single-side polishing machine, the back surface damage is induced with little or no
degradation of the flatness or polished characteristics of the front surface achieved by
the double-side polishing operation.” | B o
As various changes could be made in the above methods without departing
from the scope of the invention, it is intended that all:matter contained in the above

- . description or shown in the accompanying drawings shall be interpreted as illustrative -

- and not in a limiting sense. -
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CLAIMS
WHAT IS CLAIMED IS:

1. A method of processing a semiconductor wafer sliced from a single-crystal
ingot and having front and back surfaces, said method comprising the steps, in order,
of:

(a) subjecting the front and back surfaces of the wafer to a lapping operation to
reduce the thickness of the wafer and to remove damage caused during slicing of the
wafer;

(b) subjecting the wafer to an etching operation in which the wafer is
immersed.in a chemical etchant to further reduce the thickness of the wafer and to
further remove damage remaining after the lapping operation; '

(c) subjecting the wafer to a double-side polishing operation in which material
is concurrently and uniformly removed from the front and back surfaces of the wafer
to uniformly remove damage caused by the lapping and etching operations, thereby
improving the flatness of the wafer and leaving polished front and back surfaces; and

(d) subj ecting the back surface of the wafer to a back surface damaging '
operation in which damage is induced in the back surface of the wafer while the front
surface is substantially protected against being démaged or roughened.

+ 2. The method of claim 1 wherein the back surface damaging operation

comprises the steps of: ' -

(2) applying a protective layer to the front surface of the wafer;

(b) placing the wafer in a pressure jetting machine, with the back surface of
the wafer exposed; and

(c) operating the pressure jetting machine to jet a slurry containing abrasive
particles against the back surface of the wafer, the impact of the particles. against the
back surface of the wafer inducing damage in the back surface of the wafer, the
protective layer applied to the front surface of the wafer substantially preventing
damage or roughening of the front surface by the slurry.

T

This Sheet Has Be
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3. The method of claim 2 wherein the protective layer is one of tape, photo-
resist film and glass film.

4. The method of claim 1 wherein the back surface damaging operation -
comprisés the steps of:

(a) placing the wafer in a pressure jetting machine; with the back surface of
the wafer exposed, the wafer being supported in the pressure jetting machine such that
the front surface is substantially free of any engagement with the pressure jetting

~machine; and

(b) operating the pressure jetting machme to jet a slurry containing abrasive

particles against the back surface of the wafer; the impact of the particles against the
_ back surface of the wafer inducing damage in the back surface of the wafer, the

supporting of the front surface such that the front surface is free of any engagement

‘with the pressure jetting ,m_achi__né ;ubstantially preventing damage or roughening of

the front surface by the shurry.. ..,

5. The method of clalm 4 wherem the wafer is placed in a wafer holder

_ _d1sposed in the pressure jetting machme, the wafer holder being capable of supporting -
the wafer in spaced relationship above a support surface of the pressure jetting -

machine, said wafer holder bemg configured for supporting the wafer such that the
back surface of the wat_'er faces upward and is exposed and the front surface of the
wafer faces downward and is substantially free of engagement with the support

surface of the pressure jetting machine. .

6. The method of claim 1 wherein the back surface damaging operation
compnses the steps of:

(a) wax mounting the front surface of the wafer on a block used in a single-
side polishing machine;

(b) placing the block on a pohshmg pad of the single-side polishing machine
with the back surface of the wafer being exposed and facing the polishing pad; and
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(c) operating the single—side polishing machine to abrade the back surface of
the wafer, the front surface of the wafer being substantially protected by the wax layer
and block against damage and roughening while damage is being induced in the back

surface of the wafer.

7. The method of claim 6 wherein the step of operating the single-side
polishing machine to abrade the back surface of the wafer comprises applying an
abrasive shurry between the polishing pad and the back surface of the wafer, the
abrasive shurry containing abrasive particles sized for inducing damage in the back
surface of the wafer.

8. The method of claim 6 wherein the polishing pad is an abrasive pad having
raised ridges capable of inducing damage in the back surface of the wafer upon |

operation of the single-side polishing machine.

9. A pressure jetting machine for processing a wafer, the wafer having a ﬁ'onf

surface and a back surface, the pressure jetting machine comprising:

a support surface for supporting the wafer within the pressure jetting machine;

anozzle for jetting an abrasive slurry toward the wafer with sufficient pressure
to induce damage in the wafer; and |

a wafer holder having an upper end and a lower end adapted for seating on the
support surface of the pressure jetting machine, the wafer holder being configured for
receiving a wafer therein and supporting the wafer in a generally horizontal
orientation in spaced relationship above the support surface of the pressure jetting
machine such that one surface of the wafer faces upward and is exposed to the
abrasive slurry jetted from the nozzle and the other surface of the wafer faces

downward and is supported by the wafer holder against damaging engagement with

the support surface of the pressure jetting machine.
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10. A pressure jetting machine as set forth in claim 9 wherein the wafer holder
is generally frusto-conical, the lower end of the wafer holder having a diameter sized
substantially smaller than the diameter of the wafer such that the wafer is seated

. within the wafer holder in spaced relationship above the support surface of the
pressure jetting machine and the lower end of the wafer holder, the upper end of the
wafer holder having a diameter sized substantially larger than the diameter of the

- wafer for receiving the wafer into the wafer holder..



