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Background of the Invention

1. Field of the Invention

The present invention related generally to a method of removing
contaminations from a wafer, and more particularly, to a method of
removing organic contaminations induced in the inspection or

measuring steps from a wafer.

2. Description of the Prior Art

In the fabrication of semiconductor devices such as integrated
circuits (1Cs), memory cells, and the like, a series of manufacturing
operations are performed to define features on semiconductor
wafers. In other words, the wafer includes IC devices in the form of

multi-level structures defined on a silicon substrate.

During the series of manufacturing operations, the wafer
surface is exposed to various types of contaminants. Essentially,
any material present in a manufacturing operation is a potential
source of contamination. Moreover, the contamination is not only
induced from the manufacturing operation, but also induced from

inspection or measuring steps.
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According to the provided method of removing contaminations,
the contamination source like fubrication oil deposited on the wafer
in the inspection of measuring step in vacuum condition is
re-vaporized by the baking step. Therefore the contaminations are
successfully removed without impacting any features defined on the

wafer.

These and other objectives of the present invention will no doubt
become obvious to those of ordinary skill in the art after reading
the following detailed description of the preferred embodiment that

is illustrated in the various figures and drawings.

Brief Description of the Drawings
Fig. 1 is a flow chart of a method of removing contaminations
provided by a first preferred embodiment of the present invention.
Fig. 2 is a column diagram comparing the defects found on the
wafers before and after the baking step without the vacuum

condition.



Brief Description of the Drawings Fig. 1 is a flow chart of a nethod of
renmpvi ng contam nations provided by a first preferred enbodi ment of the
present invention. Fig. 2 is a colum diagram conparing the defects found

on the wafers before and after the baking step vvitho;.:t th? vacpyum
conditionFig. 3 is a column diagram comparing the defects found on the

wafers before and after the baking step with the vacuum condition.
Fig. 4 is a flow chart of a method of removing contaminations
provided by a second preferred embodiment of the present
invention.
Fig. 5 is a flow chart of a method of removing contaminations

provided by a third preferred embodiment of the present invention.

Detailed Description

Lubrication oil contaminations are found on the wafer surface
after the critical dimension scanning electron microscope (CD-SEM)
inspection or SEMVision review. This is because the lubrication oil
is vaporized in a strong vacuum condition in the CD-SEM, but it
re-deposit back into both the chamber and the wafer during
removing the vacuum. The lubrication oil contaminations make
discolor defect or micro bubble defect on the wafer and adversely
affect film impurity. The contaminated wafers even impact other
wafers which pass the same chamber. And the devices within the
vicinity of the contaminations will likely be inoperable if such
contaminations are not removed. Thus, it is necessary to clean
contaminations from the wafer surface in a substantially complete

manner without damaging the features defined on the wafer.

Please refer to Fig. 1, which is a flow chart of a method of

removing contaminations provided by a first preferred embodiment
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Fig. 3 is a colum diagramconparing the defects found on the wafers before
and after the baking step with the vacuum conditi on. Fig. 4is a flow
chart of a method of renoving contam nations provided by a second preferred
enbodi nrent of the present invention. Fig. 5is_a flow chart of nmet hod
of renmdVilte &frﬂ%ﬁﬁhéﬁb’@rﬁ‘é'%ﬂov‘?‘aeﬁhﬁy’%’f‘h?u‘%l- ar,eﬁéﬁpeg%gaﬁﬁeﬁp%of t he
present invention. Detailed Description Lubrication oil contam nations
are foand bhephkOdatee stmbandialflyepettermeid: cal di mension scanni ng
el ectron m croscope (CD-SEM inspection or SEWision review. This is
because the lubrication oil is vaporized in a strong vacuum condition in
the CD-SEM but it re-deposit back into both the chanber and the wafer
duri ngsfegorhng $thgevacuum The |ubrication oil contam nations nake
di scol or defect or mcro bubble defect on the wafer and adversely affect
filminpurity. The contam nated wafers even inpact other wafers which pass
the sanme chanber. And the devices within the vicinity of the contam nations
will |ikely BE'iFOO e:q‘abl e ifaiuch contam nations are not renoved. Thus, it
i s neceb®RriVeo FIREN 1BGhfaWidi&l i ons fromthe wafer surface in a
substantially conplete manner w thout damaging the features defined on the
wafer. of the present invention. As shown in Fig. 1, Step 100, Step 102,
and Step 104 are sequentially perforned:

Step 104: Performing an inspection or a measuring step to the

wafer.

The inspection or measuring step includes scanning electron
microscope (SEM), critical dimension scanning electron microscope
(CD-SEM), scatterometry, atomic force microscopy (AFM) or critical
dimension atomic force microscopy system (CD-AFM) inspection,
thickness measuring, sheet resistance measuring or defect
scanning/inspection steps. The aforementioned inspection or
measuring steps may be performed in a vacuum condition. But it is
not limited to include other proper metrology method. in the first
preferred embodiment, the CD-SEM is employed to measure

line-width of the layers formed on the wafer.

It is well-known that lubrication oil or other organic chemicals
is always applied to ensure the performance of movement units of
the CD-SEM apparatus. And the viscosity, which refers to the

substance’s resistance to flow, of the lubrication oil is crucial to the
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Step 100: Start Step 102: Providing a wafer. Step 104: Perform ng an

i nspection or a neasuring step to the wafer. The i nspection or
measuring step includes scanning el ectron m croscope (SEM, critical
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the lubrication oil has, the nore easily vaporization occurs.

more easily vaporization occurs.

As mentioned above, the lubrication oil in the CD-SEM
apparatus is vaporized during performing the inspection or
measuring step, but it is deposited back on the inspected wafer and
the chamber of the CD-SEM apparatus and cause contaminations.
The lubrication oil contaminations on the wafer consequently cause
discolor defect or micro bubble defect on the wafer and adversely
affect film impurity. Moreover, the lubrication oil may be vaporized
and re-deposited on chambers of other apparatus and
contaminates other wafer which pass the same chamber. Thus, Step

106 and Step 108 are performed:

Step 106: Performing a baking step to remove contaminations from

the wafer.



As mentioned above, the lubrication oil in the CD SEM apparatus is

vapori zed during performng the inspection or neasuring step, but it is
deposited back on the inspected wafer and the chanber of the CD SEM
apparatus and cause contam nations. The lubrication oil contam nations on

t he wabtepcbf8edurdt |y cause discol or defect or micro bubble defect on the
waf er and adversely affect filminpurity. Mreover, the lubrication oil may
be vaporized and re-deposited on chanbers of other apparatus and
cont am nat es ot her wafer which pass the same chanber. Thus, Step 106 and
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about 120C for a duration of about few seconds to about few
30 seconds, at 120°C in 60 seconds, or 180°C in 60 seconds. In the

baking step, the lubrication oil deposited on the wafer s
re~vaporized and thus removed from the wafer. As shown in Fig. 2,
the defects found on the wafer after the baking step, that is
performed at 180°C in 60 seconds, is much less than that found on
the wafer not undergone the baking step. In other words, the
lubrication oil contaminations are removed from the wafer by the

baking step.

It is noteworthy that the baking step is preferably performed in
a vacuum condition because the vaporization is apt to occur at
low-pressured environment. Therefore the baking step with vacuum
condition is performed at a temperature between about 100°C and

about 120°C for a duration of about few seconds to about few
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m nutes. Please refer to Fig. 3, which is a colum di agram conparing the
defects found on the wafers before and after the baking step with vacuum
condition. In Fig. 3, the abscissa shows the condition of the baking step
and the ordinate shows the defect anmounts counted fromthe wafer.
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skilled in at art would easily realize that the baking step performed

with the vacuum condition is more appropriate for the wafers with

IC devices having lower thermal budget.

Please refer to Fig. 4, which is a flow chart of the method of
removing contaminations provided by a second preferred
embodiment of the present invention. Since Step 100 to Step 108 in
the second preferred embodiment are similar with the steps

described in the first preferred embodiment, those details are
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whil e retaining the teachings of the invention.
contaminations. The solvent clean method 200 comprises reducing

resist consumption (RRC) solvent, N-Methyl-2-pyrrolidone (NMP),
or any other proper organic solvent. Since the tubrication oil is an
organic material, it can be removed by the organic solvent as

mentioned above.

Please refer to Fig. 5, which is a flow chart of the method of
removing contaminations provided by a third preferred
embodiment of the present invention. Since Step 100 to Step 108 in
the third preferred embodiment are similar with those steps in the
first preferred embodiment, those details are also omitted.
According to the third preferred embodiment, the method of
removing contaminations further comprises a step of performing a
strip clean method 300 before or after Step 106 for further
removing the lubrication oil contaminations. The strip clean
method 300 comprises Caroz acid or plasma. According to the
second and third preferred embodiments, the results of removing
the lubrication oil contaminations can be further improved due to
the introduction of the solvent clean method and the strip clean

method.



Clains What is clainmed is: 1. A nethod [ ' [

5 \What I al : . of renovi ng contam nations
conprising: providing a wafer;  performng an inspection or a measuring
fstep to the wafer; and perform ng a baking step to remove contaninations
romthe wafer after the i nspection or neasuring step. 2. The nethod of

claim 1, phet &byl bee | DSPEGd @y BF tipatiat B
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opy” system ( i nspection, thickness neasur
sheet resistance asurl ng, or def ect ic uring,
met hodC e dd F i ana af rentavin YU N ASRESH S PrSVRfed By thike
2 vacuum condi t1 on. P g?on or neasuring step is perforned in
present invention can be not only applied after performing the
inspection or measuring steps, but also can be applied after any

step in the semiconductor manufacturing process that performed in

a vacuum condition.

According to the provided method of removing contaminations,
the lubrication oil deposited on the wafer in the inspection or
measuring step or the in vacuum condition is re-vaporized by the
baking step. Therefore the contaminations are successfully

removed without impacting any features defined on the wafer.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be

made while retaining the teachings of the invention.



4. The nmethod of claim1l, wherein the baking step is perforned in a
duration of 1 second to 60 mnutes. 5. The nmethod of claim1, wherein the
baking step is performed without a vacuum conditi on. 6. The net hod of
claim5, wherein the baking step is performed at a tenperature between 100C
and 180C. 7. The method of claim1l1l, wherein the baking step is perforned
i n a vacuum condition. 8. The nethod of claim 7, wherein the baking step is
performed preferably at a tenperature between 100C and 120C. 9. The net hod
of claim1 further conprising a step of performng a solvent clean nethod.
Claims
What is claimed is:
1. A method of removing contaminations comprising:
providing a wafer;
performing an inspection or a measuring step to the wafer; and
performing a baking step to remove contaminations from the

wafer after the inspection or measuring step.

2. The method of claim 1, wherein the inspection or measuring step
comprises scanning electron microscope (SEM), critical dimension
scanning electron microscope (CD-SEM), scatterometry, atomic
force microscopy (AFM), critical dimension atomic force microscopy
system (CD-AFM) inspection, thickness measuring, sheet resistance

measuring or defect scanning/inspection step.

3. The method of claim 2, wherein the inspection or measuring step

is performed in a vacuum condition.

4. The method of claim 1, wherein the baking step is performed in a

duration of 1 second to 60 minutes.

5. The method of claim 1, wherein the baking step is performed

without a vacuum condition.
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10. The method of claim9, wherein the solvent clean nethod

conpri sesreduci ngresi st consunption (RRC) solvent, or

N-Met hyl - 2- pyrrolidone (NWP). 11. The method of claim1 further conprising
a step of performng a strip clean method. 12. The nethod of claim 11
wherein the strip clean nethod conprises Caroz acid or plasna. ’

6. The method of claim 5, wherein the baking step is performed at a

temperature between 100°C and 180°C.

27 The method of claim 1, wherein the baking step is performed in a

vacuum condition.

8. The method of claim 7, wherein the baking step is performed

preferably at a temperature between 100°C and 120°C.

9. The method of claim 1 further comprising a step of performing a

solvent ciean method.

10. The method of claim 9, wherein the solvent clean method
comprises reducing resist consumption (RRC) solvent, or

N-Methyl-2-pyrrolidone (NMP).

11. The method of claim 1 further comprising a step of performing

a strip clean method.

12. The method of claim 11, wherein the strip clean method

comprises Caroz acid or plasma.
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