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During the preparation of the phase change memory, the deposition and chemical mechanical polishing (CMP) of
titanium nitride (TiN) are indispensable. A new acidic slurry added with sodium hypochlorite (NaClO) as an oxidizer is
developed for the CMP of TiN film. It has achieved a material removal rate of 76 nm/min, a high selectivity between TiN
film and silica (SiO2) films of 128:1, a selectivity between TiN film and tungsten film of 84:1 and a high surface quality. To
understand the mechanism of TiN CMP process, x-ray photoelectron (XPS) spectroscope and potentiodynamic polarization
measurement are performed. It is found that the mechanism of TiN CMP process is cyclic reaction polishing mechanism. In
addition, both static corrosion rate and the inductively coupled plasma results indicate TiN would not be dissolved, which
means that the mechanical removal process of oxide layer plays a decisive role in the material removal rate. Finally, the
mechanism of TiN polishing process is given based on the analysis of surface potential and the description of blocking
function.
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1. Introduction
With the significant increase of device integration, the re-

quirements for interconnected metal materials become more
stringent. The traditional aluminum interconnected metal ma-
terials can no longer meet the requirements of ultra large-scale
integrated (ULSI). Because of the lower resistivity, better elec-
tromigration ability, lower energy consumption and higher re-
liability, copper is widely used as interconnected metal mate-
rial for ULSI.[1–3] However, copper is easy to diffuse in in-
tegrated circuits, especially in the surface of silicon device
such as source, drain, and gate.[4] Once copper diffuses into
the device, it will produce toxic effect and cause device fail-
ure. Therefore, it is the best choice to fill the contact hole with
tungsten. There are also some problems to be solved in the fill-
ing process of tungsten in the contact hole. On the one hand,
the adhesion between tungsten and silica is relatively low. On
the other hand, holes are often found on the surface of tungsten
plugs in the process of the production and application. There-
fore, as a common barrier and adhesion layer material, TiN
plays an indispensable role in preparing the contact hole tung-
sten plug. The presence of tungsten is also crucial in preparing
the phase change memory. A typical phase change memory
cell is shown in Fig. 1(a). It can be seen that during the prepa-
ration of tungsten plug, holes will be derived from the interior
of the plug, which will lead to instability and even failure of
phase change materials. Therefore, as shown in Fig. 1(b), a

TiN layer must be deposited to fill the plug hole before the
phase change material is deposited. And then, as shown in
Fig. 1(c), the excess tungsten and TiN need removing to en-
sure the stability of the device.[5] This global planarization is
achieved by chemical mechanical polishing process. The re-
action mechanism of tungsten chemical mechanical polishing
has been described in many papers.[6–9] However, the mecha-
nism of TiN chemical mechanical polishing has not been stud-
ied in depth. Hou et al.[10] provided a method of implemet-
ing chemical mechanical polishing of TiN film with acid CMP
composition. Sun et al.[11] explored the effects of pH and oxi-
dant concentration on the CMP process of tin film under alka-
line conditions. Han et al.[12] analyzed the tribology, thermal
and kinetic and established a particle indentation model to de-
scribe the polishing process of TiN film with different concen-
trations of hydrogen peroxide. Chathapuram et al.[13] com-
pared the polishing processes of Ti and tin with H2O2 as ox-
idant, and considered that the difference in chemical reaction
product was mainly due to the difference in material removal
rate. The mechanism of chemical mechanical polishing of ti-
tanium nitride needs further studying. Therefore, in this paper
the results of chemical mechanical polishing of TiN materials
with two different oxidants are compared with each other to
explore the mechanism of TiN polishing process. And a slurry
with high polishing rate, material selectivity and better surface
quality for TiN film is designed.
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Fig. 1. Technology of phase change memory cell, showing (a) typical phase change memory cell structure, (b) filling of TiN layer between W
layer and PCM layer, and (c) removal of excess TiN.

2. Experiment
2.1. CMP process

A 200-nm-thick TiN film was deposited on an Si wafer by
Oxford FlexAL ALD instrument. The deposition process was
carried out with TiCl4 and N2 as the source materials for Ti
and N at 120 ◦C. The 8-inch (1 inch = 2.54 cm) TiN obtained
after ALD deposition was then cut into 2 cm×2 cm wafers
for chemical mechanical polishing. 10-wt% silica sol parti-
cles were selected as polishing abrasive. The polishing pro-
cess was carried out by a CP-4 tester, and the specific process
parameters are described as follows. The polishing pad was
IC1010, the flow rate was 100 ml/min, the pressure was 3 psi
(1 psi = 0.155 cm−2), the PH was 5–6, the polishing disc rota-
tion speed was 100 rpm, the polishing head rotation speed was
100 rpm, and the polishing time was 2 min. The polishing rate
was obtained from the formula: polishing rate = ∆T/t, where
∆T is the difference in thickness of TiN film between before
and after polishing. The thickness of TiN film is measured
by field emission scanning electron microscope (JSM-7800F,
JEOL). The NaClO and H2O2 used in the polishing process
are of analytical grade. In order to make sure that the PH of
the slurry is in a range of 5–6, nitric acid was used to adjust
the slurry PH. In addition, the chemical mechanical polishing
of the thermally oxidized silicon dioxide wafer was performed
through the same polishing process to determine the selectivity
of the polishing slurry.

2.2. Static dissolution experiment

In order to explore the ability of different polishing slurry
components to dissolve TiN film and analyze the mechanism
of the polishing process, a static dissolution experiment on TiN
film is required. The method of measuring the dissolution rate
of TiN film is consistent with the method of measuring the ma-
terial removal rate. First of all, the 2 cm×2 cm TiN film should
be immersed in HF acid solution for 10 min to remove the nat-
ural oxide formed on the surface. Then the dipped TiN film
should be washed with deionized water and dried out. Finally,
TiN films were respectively put into the solutions with differ-
ent concentrations of oxidant for static dissolution for 10 min,
then they were washed and blow dried. The static dissolution

rate of TiN film was calculated from the difference in thick-
ness between before and after dissolution. The ICP test then
was performed on the dissolved solution to determine the dis-
solution of each element. The ICP test was carried out un-
der a Nebulizer Pressure of 200 kPa, the plasma gas flow of
15 L/min, and the power of 1.25 kW.

2.3. Potential polarization curve analysis

In order to analyze the chemical reaction in the process
of chemical mechanical polishing, a dynamic potential polar-
ization experiment is required. The polarization experiment
was carried out by an Autolab electrochemical workstation. In
the experiment a three-electrode corrosion system was used.
The counter electrode was Pt, the reference electrode was
Ag/AgCl, and the working electrode was 3 cm×3 cm of TiN
fixed with a copper sheet. The contact area between the work-
ing electrode and the solution is 3.14 cm2. The scan rate was
0.1 mV/s, and the potential range was from −0.4 V to 0.4 V.

2.4. XPS experiment

In order to explore the changes in elemental composition
during chemical mechanical polishing, an XPS experiment us-
ing an x-ray photoelectron spectrometer system (Axis Ultra,
Kratos, UK) is required. Before performing the XPS experi-
ment, TiN film was immersed in the HF solution for 10 min
to remove the oxide layer that might exist on the surface. And
then TiN film was immersed in the oxidant solutions with dif-
ferent concentrations for the same time, followed by being
dried. During the XPS test, a monochromated Al target with
a full-spectrum pass energy of 160 eV and an elemental pass
energy of 40 eV was used. The standard peak of C 1s was used
to calibrate the XPS test results.

3. Results
3.1. Material removal rate and surface roughness of TiN

When it comes to chemical mechanical polishing of inte-
grated circuits, the requirements for the slurry are to obtain a
good surface quality after polishing and a relatively high se-
lectivity between the target material and the substrate material
in the polishing process.[14] Figure 2(a) shows the relationship
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between the material removal rate of TiN film and the concen-
tration of oxidant. In the case of using no oxidant, the material
removal rate of TiN film is 3 nm/min, which is quite low. This
is because the hardness of TiN is relatively high, while the
hardness of silica sol is relatively low. Therefore, when there
is only pure mechanical action with using no oxidant, the re-
moval effect of silica on TiN is quite limited. When adding
H2O2 as an oxidant, the material removal rate would increase
significantly. It increases linearly from 3 nm/min at 0 wt%
to 23 nm/min at 0.9 wt%. When the H2O2 concentration is
higher than 1 wt%, the material removal rate of TiN film is
almost unchanged as the H2O2 concentration increases. Sim-
ilarly, when a small amount of NaClO is added as an oxidant
to take part in the chemical mechanical polishing process, the
material removal rate of TiN will increase significantly. It in-
creases linearly from 38 nm/min at 0.3 wt% to 76 nm/min at
1 wt% and keeps stable. As the concentration of the oxidant
increases, there appears a peak in the material removal rate of
TiN film, indicating that there is a certain factor that restricts
the rate increasing at this time. And this factor is unrelated
to the type of oxidant. The difference in the type of oxidant
only affects the appearance of this peak. In the CMP process
of integrated circuits, obtaining a high selection ratio between
the target material and the substrate material is often the key to
ensuring the implement of self-stop process. It is obvious that
the substrate materials of TiN are silicon oxide and tungsten.
Therefore, it is necessary to further explore the effect of two
different oxidants on the material removal rate of silica and
tungsten. As shown in Figs. 2(b) and 2(c), with the increase

of oxidant concentration, the material removal rate of silicon
oxide and tungsten are very low and almost unchanged. And
then, the selectivity of TiN to the substrate material can be eas-
ily obtained. As shown in Fig. 2(d), when using NaClO as the
oxidant, the selectivity of TiN to SiO2 can reach 128:1 and the
selectivity of TiN to W can reach 84:1.

In the chemical mechanical polishing process of inte-
grated circuits, the quality of the surface post-CMP is another
important factor to evaluate the quality of the polishing pro-
cess. Therefore, the surface morphology of the polished TiN
film is measured by atomic force microscopy (AFM) as shown
in Fig. 3. Figure 3(a) shows the AFM image of the original
TiN film, and it can be seen that there are obvious particles
on the surface of the original TiN film. This is the material
structure caused by the atomic layer deposition process. Due
to the presence of surface particles, the roughness of the orig-
inal TiN sheet will be relatively high, reaching 3.66 nm. The
surface morphology of TiN after polishing with 1-wt% hydro-
gen peroxide is shown in Fig. 3(b). The surface morphology of
TiN after polishing with 1-wt% sodium hypochlorite is shown
in Fig. 3(c). It can be seen from the figure that the surface
quality of the polished TiN is improved compared with that of
the original TiN film. And the polished TiN surface will not
produce scratches and corrosion pits. In addition, compared
with the original TiN film, the number of surface particles af-
ter polishing with 1-wt% H2O2 will be reduced. However, af-
ter polishing with 1-wt% NaClO, there are almost no particles
on the TiN surface.
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Fig. 2. Effects of oxidizers on TiN and SiO2 film CMP performances: (a) MRR of TiN film, (b) MRR of SiO2 film, (c) MRR of W film, and (d) MRR
selectivity of TiN film to SiO2 and TiN to W film with different NaClO concentrations.
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Fig. 3. The AFM surface morphology of TiN film: (a) no polished, (b) polished with 1-wt% H2O2, (c) polished with 1-wt% NaClO.

3.2. Static dissolution rate of TiN film

In order to explore the reason why the removal rate of TiN
film is changed, static dissolution experiments and ICP tests
are performed. The relationship between the static etching rate
of TiN film and the concentration of the oxidant is shown in
Fig. 4. It can be seen from the figure that no matter whether
H2O2 or NaClO is used as an oxidant for static dissolution
of TiN, the dissolution rate of TiN is relatively low. Table 1
shows the ICP test results of the solution after the static disso-
lution experiment. After static dissolution, the Ti and N ele-
ments in the solution are relatively low. These results indicate
that the solution containing H2O2 or NaClO has a low dissolu-
tion effect on TiN film. In the chemical mechanical polishing
process, the product of the reaction between oxidants and TiN
film is not easily dissolved. In addition, the surface of TiN
after dipping is analyzed by SEM image. Figure 5(a) shows
the morphology of the TiN surface after dipping in a 1-wt%
hydrogen peroxide solution. It can be seen that its surface is
relatively dense. This may be because a dense oxide layer is
formed on the TiN surface. Figure 5(b) shows the morphology
of the TiN surface after dipping in a 1-wt% sodium hypochlo-
rite solution. It is obvious that the surface is not quite dense.
which means that the oxide layer formed by it is thinner than
the oxide layer formed by H2O2.
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Fig. 4. Effect of oxidant on the static dissolution rate of TiN film.
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Fig. 5. SEM micrograph of TiN surface after being dipped in the solution (a)
with 1-wt% H2O2 and (b) with 1-wt% NaClO.

Table 1. The ICP results of elements concentration post-etching with
different oxidants.

Oxidant Concentration/ppm

N Ti
0 0.006863 0.002541

1-wt% H2O2 0.008531 0.003135
1-wt% NaClO 0.009227 0.003737

3.3. Measurements of potentiodynamic polarization curve

There are two kinds of chemical reactions that may
occur in the material surface during chemical mechanical
polishing.[15] One is oxidation reaction. When the material
comes to contact the polishing slurry, an oxide layer will
quickly form on the surface of the material, and then the abra-
sive contacts the oxide layer to remove this oxide layer. The
other is the corrosion reaction process. When the material con-
tacts the polishing slurry, an oxide layer is not formed on the
surface of the material. Some chemical components in the
polishing slurry can only partially corrode the material. The
polishing process is carried out by direct contact between the
abrasive and the surface of the material. In order to explore the
chemical reaction of TiN film in the process of chemical me-
chanical polishing, a dynamic potential polarization curve test
is carried out on the TiN film. The results of the test are shown
in Fig. 6. The values of corrosion current (Icorr) and corro-
sion voltage (Ecorr) can be calculated by the Tafel method[16]

from the cycle curve of Fig. 6(a), and the results are shown in
Fig. 6(b). It can be seen from the figure that the addition of
a small amount of H2O2 can cause the Ecorr of the TiN to in-
crease rapidly and the Icorr to increase slightly. And as the con-
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centration of H2O2 increases, the Ecorr and Icorr both decrease a
little. Similarly, compared with the condition without oxidant,
after adding NaClO, the corrosion voltage of the TiN surface
increases significantly and the corrosion current increases a lit-
tle. However, with the increase of NaClO concentration, the
corrosion current of TiN is almost unchanged, and the corro-
sion voltage increases a little as shown in Fig. 6(c). The cor-
rosion voltage refers to the potential difference between the
solution and the material surface, which is determined by the
oxide content in the solution and the thickness of the oxide
layer on the material surface. It can be seen from the results
of material removal rate and ICP that the oxide content in the

solution is relatively low and almost unchanged. Therefore,
the rapid increase in corrosion voltage can be regarded as a
massive accumulation of TiN surface oxide and the formation
of TiN surface oxide layer. The Ecorr of TiN dipped in the
solution with H2O2 is higher than that of TiN dipped in the
solution with NaClO, indicating that H2O2 can form a thicker
oxide layer on the surface of TiN. The results of the low corro-
sion currents under the conditions of the two oxidants indicate
that the oxidation reaction process rather than the corrosion re-
action process occurs on the TiN surface with the addition of
oxidant.
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Fig. 6. Tests of potentiodynamic behavior about TiN film under different oxidants: (a) Potentiodynamic polarization curves in solutions with 0.3-wt%
H2O2, 0.5-wt% H2O2, and 0.3-wt% NaClO, 0.5-wt% NaClO, 1-wt% NaClO, respectively; (b) corrosion potential (Ecorr) behaviors of H2O2 and NaClO with
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3.4. XPS measurements of TiN film

In order to explore and analyze the specific reaction
mechanism during the chemical mechanical polishing, an XPS
experiment is required. Before performing the XPS experi-
ment, TiN needs immersing in the HF solution for 10 min to
remove the naturally formed oxide layer on the surface. And
then the TiN film should be immersed in the solution contain-
ing 1-wt% H2O2 or 1-wt% NaClO for 10 min and perform
XPS measurement. The XPS results are analyzed by referring
to some detailed peak position information about TiN and its
bond energy analysis results.[17–19] Figure 7(a) shows the XPS
spectra of N 1s. The peak at 396.09 eV is N 1s of TiN and the
peak at 398.584 eV is N 1s of NOx. No matter whether the
oxidant is existent, there appears NOx on the surface of TiN,
which means that NOx is easily formed. Figure 7(b) shows
the XPS spectra of Ti 2p. The peaks at 461.2 eV, 455.8 eV,
456.58 eV, 463.079 eV, and 457.731 eV are for Ti 2p1/2 of
TiN, Ti 2p3/2 of TiN, Ti(NxO) of TiN, Ti 2p1/2 of TiOx, and Ti
2p3/2 of TiOx, respectively. In addition, XPS peak separation

software is used to calculate the peak content value of various

elements during peak separation. The results of the atomic

content of N 1s are shown in Table 2. It can be seen that the

atomic content of NOx in H2O2 slurry is the highest, followed

by the atomic content of NOx in NaClO, and the atomic con-

tent of NOx in the original film is the lowest. The calculation

result of the atomic content of Ti 2p is also shown in Table 2.

There is a very strong Ti (NxO) peak of Ti in the original film.

The XPS results of Ti, obtained after being immersed in hydro-

gen peroxide and sodium hypochlorite solution, do not have Ti

(NxO) peaks, but only TiOx peaks. And the content of TiOx in

H2O2 is higher than that in NaClO, which means that a layer

of Ti(NxO) is easily formed on the surface of TiN without ox-

idant. This layer is quite stable and will not be converted into

TiOx. When the oxidant comes to contact TiN, the surface of

TiN undergoes an oxidation reaction to form TiOx. And the

thickness of the TiOx layer under H2O2 is higher than that of

the TiOx layer formed under NaClO.

Table 2. The variation of element peak content under different conditions.

N 1s (TiN) N 1s (NOx) Ti 2p1/2 (TiN) Ti 2p3/2 (TiN) Ti 2p1/2 (TiOx) Ti 2p3/2 (TiOx) Ti 2p (TiNOx)

0-wt% oxidant 82.06 17.94 39.32 17.01 – – 43.66
1-wt% H2O2 75.5 24.5 14.2 23.14 45.57 17.09 –

1-wt% NaClO 78.04 21.96 9.73 37.07 32.48 20.72 –
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Fig. 7. Dependency of XPS spectra of GSTC film surface on different oxidants in acidic slurry: (a) N 1s, and (b) Ti 2p.

3.5. Zeta potential of abrasive particle and TiN film

During the mechanical removal stage, the change of the
Zeta potential on the solid surface and the Zeta potential on
the abrasive surface play an important role.[20,21] The reason
is as follows. On the one hand, the Zeta potential of the sil-
ica sol particles represents the stability of the silica sol. On
the other hand, the relative value of the solid sample potential
and the potential of the silica sol will affect the contact be-
tween them in the polishing process. Savaji et al.[22] studied
the adsorption kinetics of particles and solid surfaces in de-
tail. They pointed out in their article that the decisive effect
on adsorption kinetics is the blocking function. The block-
ing function refers to the resistance of particles moving to
a solid surface. It depends on the size of the solid surface
potential, the particle radius, and the particle potential. Fig-
ure 8(a) shows the relationship between the Zeta potential of
the silica surface and the oxidant concentration. Figure 8(b)
shows the change of Zeta potential with the PH value for the
original TiN film and oxide TiN film potential. For the solu-
tion with H2O2, the surface potential of silica sol rapidly de-
crease from −20.58 mV at 0 wt% to −34.98 mV at 0.5 wt%,
and then slightly decreases from −34.98 mV at 0.5 wt % to
−39.67 mV at 2 wt%. For the solution with NaClO, the sur-
face potential of silica sol rapidly increases from −20.58 mV
at 0 wt% to −7.26 mV at 0.3 wt%, and then slightly increases
from −7.26 mV at 0.5 wt% to −2.03 mV at 2 wt%. When
dipped in the solution with the PH is in the range of 5 to 6,
the Zeta potential of the original TiN film is in the range of
−18.99 mV to −39.72 mV and the Zeta potential of the ox-
idant TiN film is in the range of −40.64 mV to −69.02 mV,
which means that the formation of an oxide layer in TiN re-
duces the potential of TiN film. According to the description
of the blocking function, after adding H2O2 the silica potential
and TiN film potential decrease, thereby increasing the resis-
tance of the contact between the silica particles and TiN film.
On the contrary, after adding NaClO, silica potential increases
and TiN film potential decreases slightly. Therefore, during

the CMP of TiN film, the contact resistance when using H2O2

as an oxidizing agent is greater than that when using NaClO
as an oxidizing agent. This is the reason why the material re-
moval rate turns higher during the CMP of TiN film with the
NaClO used as an oxidant.
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Fig. 8. Zeta potential measurements of (a) silica in different oxidant concen-
tration slurry, (b) difference between TiN film and oxidized TiN film.

4. Discussion

The above experimental results prove that when NaClO is
used as the oxidizing agent for chemical mechanical polishing
of TiN film, a higher material removal rate, higher selection
ratio, and better surface quality can be obtained than when
the H2O2 is used as the oxidizing agent. It can be seen from
the analysis of the potentiodynamic polarization curve and the
XPS test that no matter whether H2O2 or NaClO is added as
oxidant, the polishing mechanism of TiN film is a cyclic reac-
tion polishing mechanism, which means that the CMP process
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of the TiN film is as follows. First of all, an oxide layer is
formed on the surface of TiN film as TiN film contacts the
slurry. And then silica contacts the TiN film to remove this
oxide layer. Finally a new TiN surface is exposed to the slurry
and a new oxide layer is formed. Both the static corrosion rate
and the results of ICP indicate that no matter whether H2O2

or NaClO is used as an oxidant, the oxide layer formed on the
surface of TiN film is stable and not easily dissolved. Based on
the above analysis, when TiN film is exposed to the air, there
could be a reaction on the surface of TiN film as follows:

TiN+O2→ Ti(NxO)+NxO. (1)

When TiN is exposed to a slurry containing H2O2, the
first reaction is

Ti(NxO)+H2O2→ TiOx +H2O+NxO, (2)

then the reaction is

Ti+H2O2→ TiOx +H2O+NxO. (3)

Similarly, when TiN is exposed to a slurry containing Na-
ClO, the first reaction is

Ti(NxO)+NaClO→ TiOx +NaCl+NxO, (4)

then the reaction is

TiN+NaClO→ TiOx +NaCl+NxO. (5)

After adding the oxidant, there exists no Ti(NxO) on the
surface of TIN film as indicated by Eqs. (2) and (4) that easily
happen. It can follow from Figs. 2 and 7 that H2O2 can form
a thicker oxide layer on the surface of TiN but obtain a lower
material removal rate than NaCIO. This is because both the
formation of oxide layer and the mechanical removal of oxide
layer can affect the polishing rate in the process of mechan-
ical cyclic reaction. Therefore, chemical–mechanical syn-
ergy is required to achieve the best results during chemical–
mechanical polishing. During the mechanical action, the con-
tact between the abrasive particles and the surface of the mate-
rial to be polished plays a vital role. According to the descrip-
tion of the blocking function, the surface potential of silica
particles and TiN film will change with the addition of oxi-
dant, which determines the difficulty of contact between silica
particles and TiN film. According to the results in Fig. 8, the
thicker the TiN surface oxide layer, the lower the surface po-
tential is. Comparing with NaClO, after adding H2O2, the TiN
surface oxide layer can be thickened and the surface poten-
tial of silica particles can be reduced, which greatly increases
the contact resistance between the silica sol particles and the
TiN surface. Therefore, a higher material removal rate can be

acquired with adding the of NaClO as oxidant in the CMP pro-
cess of TiN. In addition, the coordination beytween mechani-
cal action and chemical action is also the reason why NaClO
as an oxidizing agent can achieve better surface quality for TiN
polishing.

5. Conclusions
Since TiN plays an important role in the barrier layer, ad-

hesion layer and interconnection structure of the integrated cir-
cuit manufacturing process, we have made an in-depth study
of the chemical–mechanical polishing of TiN. Based on exper-
imental results and theoretical analysis, the conclusions can be
acquired as follows.

(i) In the natural state, TiN is easily oxidized to form tran-
sition states Ti (NxO) and NxO. The Ti (NxO) is very stable in
the absence of oxidant and will not be converted into TiOx.

(ii) Comparing with H2O2, the CMP of TiN with the addi-
tion of NaClO as oxidant can acquire a high material removal
rate, material selectivity, and good surface quality.

(iii) The results of static corrosion rate and ICP demon-
strate that TiN film and its oxides are insoluble in H2O2 and
NaClO solution.

(iv) The potentiodynamic polarization curve and XPS re-
sults indicate that the chemical–mechanical polishing process
of TiN film with H2O2 and NaClO as oxidant is a cyclic reac-
tion polishing mechanism. In the polishing process, an oxide
layer with high hardness and compactness can be formed on
the TiN surface. All of these results indicate that the mechan-
ical action between abrasive and TiN surface plays an impor-
tant role in the TiN CMP process. According to the description
of the blocking function, the addition of H2O2 will greatly in-
crease the contact resistance between the silica particles and
the TiN surface. In the CMP process of TiN, the addition
of NaClO can obtain a better chemical–mechanical synergy,
which is the reason why the CMP of TiN with the addition of
NaClO as oxidant can acquire a higher material removal rate,
material selection ratio, and better surface quality.
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