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ABSTRACT
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Semi-conductor discs are cleaned, after being subjected
to a polishing operation, by immersing the discs in a
solution of about 30-100% by weight non-ionic or anionic surfactant and thereafter rinsing the discs with
water.
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point. As solvents for the solutions either water or organic solvents may be used.
PROCESS FOR CLEANING SEMI-CONDUCTOR
The adhesive used to secure the disc to the polishing
DISCS
plate will normally consist of a mixture of substances of
This is a continuation of application Ser. No. 690,760, 5 differing solubilities, and therefore the solvent of the
surfactant solution used generally dissolve only part of
filed May 27, 1976, now abandoned.
the adhesive in order to effect cleaning. Thus it is possiThe present invention relates to a process for cleanble to use a wide range of solvents. Polar solvents are
ing polished semi-conductor discs, especially silicon
preferred, but non-polar solvents may be used. Examdiscs.
Semi-conductor discs are obtained from monocrystal- 10 ples of suitable polar solvents are alcohols, esters (e.g.
ethyl acetate) and ketones; and examples of non-polar
line serni-conductor rods by sawing the rods into setsolvents are hydrocarbons
benzene, xylene and
tions. The discs are then attached to polishing plates
hexme) and halogenohydrocarbon (e.g. tfichloroethywith, for example, beeswax, a synthetic wax or another
lene and perchlorohydrocarbons).
adhesive and polished using a polishing agent.The polish& discs are contaminated with the adhesive, traces 15 The method of the invention is suitably carried Out by
immersing the polished semi-conductor disc to be
of the polishing agent, and with other impurities. since
cleaned in the surfactant solution, preferably for a pereven small amounts of impurities can cause considerable
iod of from about 3 to 8 minutes. Advantageously, the
variation of the electrical parameters of the finished
surfactant solution should be at a temperature above the
structural elements, :he discs have to be thoroughly
20 melting point to the adhesive adhering to the disc from
cleaned to remove these impurities.
the preceding polishing process. Suitably, the surfactant
The cleaning of the polished discs is usually effected
is at a temperature within the range from about 20" to
in two successive essentially different operations: first, a
80" C., preferably from 50" to 60" C. The disc will then
washing operation involving dissolution and rinsing
be
rinsed with high purity water, for example, osmosis
operations and, secondly, a mechanical cleaning operation to remove the last traces of impurities from the disc 25 water, whereby the impurities are removed from the
9f (be disc as a result of the dUtstandingWashsurface.
ing action of the surfactant.
Out,
a
The washing step, as generally
The disc is then treated so as to render it hydrophocement Or
XWmber of =Pate operations' ne wmg
bic. This may be effected by treating it with an aqueous
other adhesive remains are fast removed by dissolution 30 solution of a cationic surfactant, or by treating it with
trichlorrn(bylene* suitably in an ultrasonictank Or a
hy&Ofluoric acid. The aqueous solution suitably conThe discs are then washed with acetone to
tains from 0.3 to 5%, preferably from 0.8 to 1.5%, by
ranove any remaining trichlorrnth~lene,after which
weight of the cationic surfactant based on the weight of
they are rinsed with water. They are then immersed in
the solution. Suitable cationic surfactants are, for examsalts, and fluow
concentrated nitric acid and again rinsed with water. 35 ple, amine salts, quaternary ammonium
The discs are usually then immersed in hydrofluoric
rine-contajning surfactants based on fluorohydrocaracid so as to render their surfaces hydrophobic, and
hns,or amphoteric surfactants according to their
partly cationic
once more rinsed with water. There then follows the
mechanical cleaning stage, consisting mostly of wiping
After the washing step and, optionally, the treatment
or rubbiig with suitable rags.
40 to render it hydrophobic, the disc may be subjected to
It is apparent that the washing operation is com~li- a conventional mechanical cleaning operation to free it
cated, time-consuming, and expensive. It was therefore
of my remaining impurities. hi^ may be effected by
the object of the invention to provide an effective, but
ping or rubbing it with a suitable material, for examless complicated, method of carrying out the washing
ple, moistened shreds of material or muslin. The disc
45 may then again be rinsed with high purity water and
step.
According to the invention, a method of cleaning a
m y remaining drops of water may be removed by ten@bhed semi-conductor disc is provided, which comhfugation. The resulting
and polished semiprises washing the disc with an anionic or non-ionic
does not show any dirt on its surface
conductor
surfactant.
even when examined under a beam of focused light.
The washed discs may be rendered hydrophobic and 50 An alternative method for effecting the second cleansubjected to a conventional mechanical cleaning step.
ing step, instead of by polishing the disc as described
Suitable anionic surfactants for use in the present
above, is to immerse a stack of discs in an aqueous solumethod are, for example, salts of long-chain carboxylic
tion of from 0.5 to 1.5% by weight, based on the weight
acids, sulphuric acid esters, (e.g. alkyl sulphonates and
of the solution of from 0.5 to 1.5% by weight, based on
alkylaryl sulphonates), and various fluorinated sub- 55 the weight of the solution, of an anionic or non-ionic
stances. Preferably, non-ionic surfactants are used, for
surfactant through which solution air is blown. The air
example, various ethylene oxide addition compounds
blown through the solution causes the formation of
(e.g. nonylphenol polyglycol ethers or oxethylated
foam bubbles, which remove the last traces of dirt and
plypropylene glycols), fatty acid monoglycerides,
leave the disc surfaces clean. The discs may be removed
carbohydrate fatty acid esters (e.g. saccharose mono- 60 from the solution after a few minutes and rinsed with
fatty acids), non-ionic fluorohydrocarbons, and nonhigh purity water and centrifuged, for removal of the
ionic derivatives of ethylene diamine.
last drops.
The surfactants according to the invention are generThe method of the invention may, in principle, be
used for cleaning discs of any semiconductor material,
ally used in solutions containing from 30% to 100% by
weight, preferably 80% to 100% by weight of the sur- 65 for example, 111-V compounds (e.g. gallium arsenide or
factant based on the weight of the solution. When solid
germanium) and is particularly for the cleaning of silisurf~tantsare used in undiluted form, it is advantacon discs. The quality of discs cleaned according to the
geous to heat them to a temperature above their melting
present method is definitely superior to that of discs

'-

cleaned according to the conventional method outlined
above.
The following examples illustrate the method of the
invention.
EXAMPLE 1

5

Nonylphenol polyglycol ether was heated in a metal
tank to approximately 55" C. and kept moving by means
of a circulating pump. Polished silicon discs to be
cleaned were immersed for 5 minutes in this bath, subse- 10
quently removed and rinsed with osmosis water having
a temperature of approximately 55" C.
The silicon discs were then briefly immersed in a bath
of hydrofluoric acid in order to render their surfaces
hydrophobic. Subsequently, they were again rinsed 15
with osmosis water.
The silicon discs were then mechanically cleaned by
rubbing them individually by hand with moistened muslin. They were again rinsed with osmosis water, the
remains of which were centrifuged off on a centrifuging 20
plate or whirler to which the discs were held by suction
cups.
No
whatever
be seen On the polished
were examined in a darkened
discs when
room under a focused light beam.
25
EXAMPLE 2
A washing solution containing 75% by weight of
nonylphenol polyglycol ether in acetoacetic ester was
kept moving in a metal tank by means of a circulating 30
pump. Polished silicon discs to be cleaned were imrnersed for 5 minutes in this bath at room temperature,
and subsequently removed and rinsed with osmosis
water.
To render the disc surfaces hydrophobic, the discs 35
were then immersed, for a few minutes, in a bath of a
1% by weight aqueous solution of dimethylbenzyldodecylammonium chloride, and subsequently rinsed
with osmosis water of highest purity.
In the next step, the silicon discs were immersed in a 40
bath of a 1% by weight aqueous solution of nonylphepolyglycol ether. Air was blown into the washing
solution, under slight excess pressure, through a tube
provided with slots, in the bottom of the tank. After 5
more minutes, the discs were removed and rinsed with 45
osmosis water, the remains of which were centrifuged
off on a centrifuging plate.
The polished silicon discs were absolutely clean, so
that no impurities could be seen on the polished silicon
discs even when they were examined in a darkened 50
room under a focused light beam.
From the foregoing description, one skilled in the art
can easily ascertain the essential characteristics of this
invention, and without departing from the spirit and
scope of the invention thereof, can make various 55
changes and modifications of the invention to adapt it to
various usages and conditions. Consequently, such
changes and modifications are properly, equitably, and
intended to be, within the full range of equivalence of
60
the following claims.
What is claimed is:
1. In a process for polishing and cleaning semiconductor discs wherein the discs are initially attached by
adhesive matter to a polishing plate, polished, removed
from the polishing plate and then cleaned by dissolving 65

and rinsing operations to remove the adhesive matter
remaining on the discs, the improvement consisting
essentially of
directly following removal of said discs from said
polishing plate, performing said dissolving operation by immersing the polished semiconductor
discs in a circulating bath of a solution of non-ionic
or anionic surfactants wherein the amount of surfactant ranges from about 30 to 100% by weight,
based upon the weight of the solution, said bath
being maintained at a temperature ranging from 20"
to 80" C. and said immersing step being effected for
a period of about 3 to 8 minutes and thereafter
performing said rinsing operation by rinsing said
discs with water of the highest purity, said dissolving and rinsing operations resulting in removal
of said adhesive matter and impurities from said
polished discs.
2. The method of claim wherein the surfactant is a
member of the group consisting ofa salt ofa long-chain
carboxylic acid, a sulphuric acid ester, an anionic fluerine-containing surfactant, an ethylene oxide addition
compounds, a fatty acid monoglyceride, a carbohydrate
fatty acid ester, a non-ionic fluorohydrocarbon, and a
non-ionic ethvlene diamine derivative.
3. The process according to claim 1, wherein following said initial immersing step and said rinsing step, said
discs are immersed in a bath of a solution
water repellancy to said discs'
4. The process according to claim 39 wherein said
~ a t e ~ - ~ e p e l limparting-solution
anc~
comprises an aweous solution of a cationic surfactant amounting to
0.3-5% by weight, based on the weight of the solution.
5. The process
to
39
wherein said
wafer-repellenc~i m p d g - ~ o l u t i o ncomprises a sohtion
h~drOfluOric
acid.
6. 1x1 a Process for polishing and cleaning semi-conductor discs wherein the discs are initially attached by
adhesive matter to a polishing plate, polished, removed
from the polishing plate and then cleaned by dissolving
a"d rinsing operations to remove the adhesive matter
remaining on the discs, the improvement comprising:
directly following removal of said discs from said
Pdishing plate, performing said dissolving operation by initially immersing the polished serni-conductor discs in a circulating bath of a solution of
non-ionic or anionic surfactants, wherein the
amount of surfactant ranges from about 30 to 100%
by weight, based upon the weight of the solution,
said bath being maintained at a temperature ranging from 20" to 80" C. and said immersing step
being effected for a period of about 3 to 8 minutes;
performing said rinsing operation by rinsing said discs
with water of highest purity following said initial
immersing step, said dissolving and rinsing operations resulting in removal of said adhesive matter
and impurities from said discs; and
following said initial immersing and rinsing steps,
immersing said discs in a bath of a washing solution
containing 0.5 to 1.5% by weight of anionic or
non-ionic surfactants, through which solution, air
is blown forming foam bubbles which bubbles
serve to further remove impurities from the discs.
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