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Silicon carbide (SiC) is a promising platform for fabricating high-voltage, high-frequency and high-temperature

electronic devices such as metal oxide semiconductor field effect transistors in which many junctions or interfaces

are involved. The work function (WF) plays an essential role in these devices. However, studies of the effect of

conductive type and polar surfaces on the WF of SiC are limited. Here, we report the measurement of WFs of

Si- and C-terminated polar surfaces for both p-type and n-type conductive 4H-SiC single crystals by scanning

Kelvin probe microscopy (SKPFM). The results show that p-type SiC exhibits a higher WF than n-type SiC.

The WF of a C-terminated polar surface is higher than that of a Si-terminated polar surface, which is further

confirmed by first-principles calculations. By revealing this long-standing knowledge gap, our work facilitates

the fabrication and development of SiC-based electronic devices, which have tremendous potential applications

in electric vehicles, photovoltaics, and so on. This work also shows that SKPFM is a good method for identifying

polar surfaces of SiC and other polar materials nondestructively, quickly and conveniently.

DOI: 10.1088/0256-307X/40/12/128101

The work function (WF; 𝛷 = 𝐸vac − 𝐸f) is an im-

portant physical parameter and represents the minimum

energy required to remove an electron from a material to

vacuum. [1] The WF plays an important role in the fabri-

cation of devices in which many junctions or interfaces are

involved. [1] Recently, silicon carbide (SiC) single crystals

have attracted increasing attention, thanks to their su-

perior properties for fabricating higher-power devices such

as metal oxide semiconductor field effect transistors (MOS-

FETs), Schottky barrier diodes (SBDs), and insulated gate

bipolar transistors (IGBTs), which have tremendous po-

tential applications in electric vehicles, photovoltaics, and

so on. [2,3] The WF of SiC plays a crucial role in perfor-

mance of these devices for formation of good Ohmic con-

tact, determination of barrier height, etc. [4]

Currently, n-type 4H-SiC single crystals are the domi-

nant platforms for fabricating these devices because wafer-

scale (4–6 in) n-type 4H-SiC single crystals can be mass-

produced via the commercially available physical vapor

deposition (PVT) technique. [5] High-quality p-type 4H-

SiC substrates with a low resistivity of < 0.2Ω·cm are

also required for IGBTs to achieve higher blocking volt-

ages (> 10 kV). However, the growth of p-type 4H-SiC via

PVT remains a challenge. Fortunately, a recent break-

through in the high-temperature solution growth (HTSG)

technique provides wafer-scale (4–6 in) p-SiC single crys-

tals with high crystalline quality and uniform Al doping

in both the axial and radial directions. [6,7] The availabil-

ity p-SiC single crystals enables the possibility of studying

the effect of conductive type on the WF of 4H-SiC. As re-

ported in 6H-SiC, [8] the WFs for n- and p-type SiC are

slightly different. The WFs are therefore expected to be

different for p- and n-type 4H-SiC, and this needs further

study.

Additionally, the polar surfaces also have a noticeable

impact on the WF of a polar material because the WF

is typically composed of electron chemical potential and

the surface dipole, which is affected by many factors in-

cluding crystallographic orientation. [9] Thus, apart from

the conductive type, polar properties also influence the

WF and the performance of fabricated devices. [1,10–14] In

ZnO, this has been proved to be the case. The WFs of

ZnO (0001) and (0001̄) polar surfaces are 3.15± 0.15 and

4.85 ± 0.15 eV, respectively. [12] Notably, 4H-SiC with a

hexagonal crystal structure is a typical polar semiconduc-

tor, having Si-terminated (0001) and C-terminated (0001̄)

polar surfaces. [15] A Si-terminated (0001) polar surface is

usually applied to grow SiC epitaxially for the fabrication

of MOSFETs or IGBTs. [16] In these devices, Si- and C-

terminated polar surfaces form interfaces with gate oxide,

gate metal, and Ohmic metal electrode, respectively. [17]

Thereby, precise determination of the WFs of Si- and C-

terminated polar surfaces is especially important for fab-

rication of SBDs, MOSFETs, and IGBTs.

The widely applied methods for measurement of the

WF are x-ray photoelectron spectroscopy (XPS) and ul-

traviolet photoelectron spectroscopy, [18,19] which require

an ultra-high vacuum and high standards for sample
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preparation. [18,19] Compared with these methods, scan-

ning Kelvin probe force microscopy (SKPFM) is a useful

method for accurately measuring the WF. SKPFM is a

non-destructive and quick method for measuring the WF

of a material and can be conducted in an atmospheric

environment. [20–22] It is less affected by surface properties

such as roughness and scratches. [22] As shown in Fig. S1 of

the Supporting Information, the contact potential differ-

ence (CPD) between the measured sample and the conduc-

tive atomic force microscope (AFM) tip can be obtained

according to the equation [10,23]

𝑉CPD = 𝑉tip − 𝑉sample =
𝜑tip − 𝜑sample

𝑒
. (1)

Here, the WF of commercial 6-in n-type and 4-in p-type

4H-SiC grown via HTSG is studied by SKPFM. Our re-

sults show that the WF of p-type 4H-SiC is higher than

that of the n-type. The WF of a C-terminated polar sur-

face is higher than that of a Si-terminated polar surface,

which is further confirmed by first-principles calculations.

By precisely determining the WF of Si-terminated (0001)

and C-terminated (0001̄) polar surfaces for both n- and

p-type 4H-SiC, we enable more convenient fabrication of

SiC-based devices. Our work also provides a new and facile

method for distinguishing the polar surfaces of SiC, which

is quite easy and convenient to extend to other polar ma-

terials.

Methods. Four-inch p-type 4H-SiC single crystals with

a C-terminated polar surface as the growth front were

grown via the top-seeded solution growth (TSSG) tech-

nique in a medium-frequency induction heating furnace

(see our published paper [7]). For a Si-terminated po-

lar surface, the as-grown 4H-SiC ingot was sliced by a

multi-wire cutting machine. Afterwards, the Si- and C-

terminated polar surfaces underwent grinding and polish-

ing. The polished SiC wafers were cleaned using alcohol

and deionized water. The washed wafers were dried by

high-purity (99.999%) N2 gas. Commercial 4H-SiC n-type

wafers (6-in SiC, Beijing Tankblue) with a N-doping con-

centration of ∼ 5.0 × 1018 cm−3 were directly applied to

conduct SKPFM measurements. Au thin films deposited

via electron beam thermal evaporation were applied to

conduct SKPFM measurements to determine the exact

WF of the conductive AFM tip.

The p- and n-type 4H-SiC wafers were characterized

by Raman spectra on a laser Raman spectrometer to de-

termine their polytypes. XPS was conducted to confirm

that the Al doping in p-type SiC and Hall effect measure-

ments were conducted at room temperature to determine

the carrier concentration. SKPFM characterizations were

performed on an AFM using a conductive SCM-PIT tip.

The SKPFM measurements were conducted in a two-step

mode (Fig. S1). The morphology of the SiC was first mea-

sured in contact mode. Afterwards, the conducting tip was

lifted from the SiC surface and held at a constant distance

from the sample to conduct the potential measurement.

C polar face

Si
C

b

Si polar face

700 800 900 1000 1100

L
O

P
C

E
1 

(F
T

O
)

E
2 

(F
T

O
)

In
te

n
si

ty
 (

ar
b
. 
u
n
it
s)

Raman shift (cm-1) 

60 80 100 120 140 160 180 200 220
0.000

0.005

0.010

0.015

0.020

0.025

0.030

C
P

D
 (

V
)

Tip lift height (nm)
1 2 3

0.000

0.005

0.010

0.015

0.020

0.025

0.030

Measured points 

c
2 mm

2 mm

8.
4 
n
m

21
2.

6  
m

V

 

(a) (b) (c)

(d) (e) (f)

a

Fig. 1. Scanning Kelvin probe microscopy characterizations of the C-terminated polar surface of commercial 6-in
n-type SiC grown by physical vapor deposition. (a) Schematic illustration of the crystal structure for 4H-SiC. The
Si- and C-terminated polar surfaces are labeled. (b) Raman spectrum for n-SiC. (c) Atomic force microscope height
image of the C-terminated polar surface. (d) Potential map of the C-terminated polar surface with a tip lift height
of 100 nm. (e) Histogram of contact potential difference (CPD) with a tip lift height of 80, 100, 150, and 200 nm.
(f) Histogram of CPD measured at different sample areas with a tip lift height of 100 nm.

The WF of Si- and C-terminated polar faces, en-

ergy bandgaps and projected density of states (PDOS)

were calculated using density functional theory within

projector-augmented wave potentials and the Perdew–

Burke–Ernzerhof exchange-correlation functional [24] as

implemented in the Vienna ab initio simulation package

(VASP). [25,26] A plane-wave basis set with an energy cut-

off of 550 eV was used. A Monkhorst–Pack [27] Brillouin

zone sampling grid with a resolution of 0.02× 2𝜋 Å−1 was

applied. In WF calculations of Si- and C-terminated polar
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faces, the electric field in the vacuum was eliminated by

back-to-back (b2b) methods. [28] For a slab, the top three

layers of atoms closed to surface were optimized to match

the surface characteristics. All the structures studied here

were fully relaxed until forces converged to 0.01 eV/Å.

Results and Discussion. As is known, 4H-SiC is a non-

centrosymmetric crystal with a space group of 𝑃63𝑚𝑐 and

a point group of 6𝑚𝑚, [29] indicating that it is a represen-

tative polar semiconductor. As shown in Fig. 1(a), 4H-SiC

has C-terminated (0001̄) and Si-terminated (0001) polar

surfaces. The chemical bond orientation of the Si atom

in the Si tetrahedron ⟨0001⟩ corresponds to the (0001) Si-

terminated polar surface. The chemical bond orientation

of the C atom in the carbon tetrahedron ⟨0001̄⟩ corre-

sponds to the (0001̄) C-terminated polar surface.

n-SiC
Si surface

Before contact

(a)

Si surfaceC surface

TipTip

After contact

(b)
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Eftip

Eftip
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WFtip > WFsample

q(WFtip-EAsample)

q(WFtip-WFsample)=qCPD

Fig. 2. Energy level alignment for n-SiC and a conductive
tip: (a) before contact and (b) after contact.

The Raman spectrum, the fingerprint spectrum, is

used to confirm the polytype of n-type SiC wafers. As

shown in Fig. 1(b), all Raman peaks are in good agreement

with 4H-SiC ones, indicating the 4H polytype. [30] The

roughness of the C-terminated polar surface is 0.16 nm,

determined from the height of the AFM image [Fig. 1(c)].

Seen from the AFM potential image [Fig. 1(d)], the CPD

for the C-terminated polar surface is quite uniform. The

measured CPD value between the conductive tip and C-

terminated polar surface of n-SiC is 0.0284, 0.0291, 0.0289,

and 0.0283V when the tip lift height is 80, 100, 150, and

200 nm [Fig. 1(e)], respectively. We conducted SKPFM

measurements on different areas (Fig. S2). The CPD be-

tween the conductive tip and C-terminated polar surface

of n-SiC is 0.0291, 0.0294, and 0.0276V with a tip lift

height of 100 nm [Fig. 1(f)]. Therefore, it is seen that the

CPD values are less dependent on the tip lift height and

measured sample regions, showing the high reliability and

high stability of SKPFM. CPD has a close relationship to

the WF of the sample and AFM tip. The Au thin film

with an assumed WF of 5.1 eV was measured via SKPFM

to determine the WF of the conductive tip. [31] Figure S3

of the Supporting Information shows the measured results

for Au film. Grain boundaries are clearly seen in the AFM

height and amplitude error images [Figs. S3(a) and S3(b)].

However, the sample has nearly the same CPD in the grain

interiors and grain boundaries [Fig. S3(c)]. Some scratches

are also seen, which have little influence on the CPD val-

ues [Fig. S3(c)]. These results further illustrate the high

reliability of SKPFM. The CPD values are 0.0266V and

0.0243V when the tip lift heights are 150 and 100 nm

[Fig. S3(d)]. The WF for the conductive tip is calculated

to be 5.1254 eV according to Eq. (1). For n-SiC and a con-

ductive tip, the Fermi energy aligns to the same energy

level after contact by electrons flowing from the n-SiC to

the conductive tip (see Fig. 2). Thereby, the WF of a C-

terminated polar surface is 5.0968 eV, calculated based on

Eq. (1).
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Fig. 3. Scanning Kelvin probe microscopy characteri-
zations of the Si-terminated polar surface of commercial
6-in n-type SiC grown by physical vapor deposition. (a)
Atomic force microscope height image of the Si-terminated
polar surface. (b) Potential image of the Si-terminated po-
lar surface with a tip lift height of 100 nm. (c) Histograms
of CPD with tip lift heights of 80, 100, and 150 nm. (d)
Histograms of CPD value measured at different sample
areas with a tip lift height of 100 nm.

For the Si-terminated polar surface of n-type 4H-SiC,

the surface roughness is 0.17 nm as characterized by the

AFM [Fig. 3(a)]. Similarly, the CPD values for the Si-

terminated polar surface are quite uniform [Fig. 3(b)]. The

CPD is 0.0247, 0.0257, and 0.0266V when the conductive

tip lift height is 80, 100, and 150 nm [Fig. 3(c)]. The CPDs

measured in three different regions (Fig. S4) are 0.0252,

0.0257, and 0.0255V with a constant tip lift height of

100 nm [Fig. 3(d)]. The WF for the Si-terminated polar

surface is calculated to be 5.0660 eV. Thus, the WFs for

C- and Si-terminated polar surfaces of n-type 4H-SiC are

5.0968 and 5.0660 eV, respectively, indicating that the WF

of the C-terminated polar surface is slightly higher than

that of the Si-terminated polar surface.
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As already mentioned, p-type SiC single crystal sub-

strates are highly desired for the fabrication of IGBTs.

Nevertheless, the growth of p-type SiC single crystals via

PVT remains a big challenge because of the difference in

vapor pressure of Al, Si, SiC2, and Si2C.
[32] Compared

with PVT, it is realized that HTSG, especially TSSG, can

produce p-type SiC with uniform doping in both the radial

and axial directions by the exploitation of Al-containing

Si-based melts. [7] As a matter of fact, we have successfully

grown 4-in p-type SiC single crystals via TSSG. [7] The re-

sults of Hall effect measurements (Fig. S5) show that the

grown SiC is a p-type semiconductor with a carrier con-

centration of 2.2×1020 cm−3 and a resistivity of 0.12Ω·cm.

The resistivity is satisfactory for the requirements of prac-

tical applications (< 0.2Ω·cm). XPS results (Fig. S6) con-

firm that the p-SiC is due to Al doping. [7,33] The full width

at half maximum (FWHM) of the x-ray rocking curve for

the as-grown surface is in the range of 32–43 arcsec, [7,33]

indicating high crystalline quality of p-SiC. To the best

of our knowledge, the resistivity of 0.12Ω·cm and FWHM

of 32–43 arcsec reported here are the best results for p-

SiC single crystals. [34–36] To determine the polytype of

SiC, Raman spectra were collected at seven random points

from the as-grown surface of the SiC ingot [Fig. 4(a)]. Ra-

man peaks located at 192.8, 203.6, 608.7, 776.0, 795.8,

831.2, and 960.2 cm−1 [Figs. 4(b) and 4(c)] are observed

in the Raman spectra, which correspond to transverse

acoustic (TA), longitudinal acoustic (LA), transverse opti-

cal (TO), and folded-longitudinal-optical (FLO) phonons

and longitudinal-optical (LO) phonons, respectively, of

4H-SiC. [30] Thereby, the Raman spectra verify the 4H

polytype of SiC. Step flows with a step height of 17–

32 nm [Fig. 4(d), Fig. S7(a)] are obviously seen in the as-

grown C-terminated polar surface, which is much smaller

than 120 nm reported before, thanks to the optimization

of growth parameters. [7] The surface steps have been re-

ported to induce artefacts on the potential results. [37] To

elucidate this, we performed SKPFM measurements di-

rectly on the as-grown surface of the SiC ingot [Fig. S7(a)].

As determined from the height and corresponding poten-

tial profiles [Figs. 4(d) and 4(e), Figs. S8 and S9], the sur-

face steps have almost no impact on the SKPFM results.

Since the tip lift height has little effect on the measured

CPD, we lifted the tip 100 nm from the measured sample

surface to keep the tip as close as the SiC surface as pos-

sible. Figure 4(f) displays a histogram of CPD measured

at different regions of the sample (Fig. S10). The mea-

sured CPDs are 0.0190, 0.0185, 0.0186, and 0.0190V, with

an average value of 0.0188V. Obviously, the CPD values

are nearly the same, illustrating high accuracy and high

stability of SKPFM.
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To exclude the effect of the tip on the measured WF

of SiC, the Au thin film was further measured via SKPFM

(see Fig. S11). The CPD is 0.0167V when the tip lift

height is 100 nm. Based on Eq. (1), the WF for the con-

ductive tip is changed to 5.1167 eV. The WF for the C-

terminated polar surface of p-type SiC is calculated to be

5.1334 eV, larger than that for n-SiC (5.0968 eV), show-

ing similar results to other polar materials. [8] Apart from

the step [Figs. 5(a) and 5(c)], a small trench marked by

the arrow in Fig. 5(a) is also seen in the as-grown C-

terminated polar surface. Interestingly, the CPD is nearly

the same around the step and the trench [see Fig. 5(b)].

The as-grown C-surface was polished and measured via

SKPFM. Figures 5(d) and 5(f) show the AFM height im-

age and CPD image, respectively. The roughness of the

polished surface is 0.5 nm. Some scratches are still seen.

Similarly, the scratches have nearly no effect on the po-

tential results [see Figs. 5(d)–5(g)]. The measured CPD

values are 0.0221, 0.0222, and 0.0219V when the tip lift

heights are 80, 100, and 150 nm [Fig. 5(h)] and the mea-
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sured CPD values are 0.0221, 0.0222, and 0.0211V when

the tip lift height is 100 nm [Fig. 5(i)] with an average value

of 0.0219V. To exclude the tip effect on the measured WF

of SiC, the Au film was further measured via SKPFM. As

shown in Fig. S12, the CPD is 0.0243V when the tip lift

height is 100 nm. The WF for the conductive tip is then

calculated to be 5.1243 eV. Thus, the calculated WF for a

polished C-terminated polar surface is 5.1462 eV, which is

consistent with that of 5.1334 eV for an as-grown surface.
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The polished Si-terminated polar surface with a sur-

face roughness of 0.5 nm [Fig. 6(a)] was used to carry out

SKPFM measurements. Some particles, indicated by the

white arrow in Fig. 6(a), are seen in the polished surface.

Determined from the corresponding CPD map [Fig. 6(b)],

the particles have almost no impact on the measured CPD

values. The measured CPD values are 0.0186, 0.0185, and

0.0183V when the tip lift height is 80, 100, and 150 nm

[Fig. 6(c)]. The CPD values measured at different regions

are 0.0182, 0.0186, 0.0190, 0.0180, 0.0193, 0.0192, 0.0193,

and 0.0186V with an average value of 0.0187V when the

tip lift height is 100 nm [see Fig. 6(d)]. To verify that the

wafering process does not affect the CPD of the Si face, we

directly conducted SKPFM measurements on the unpol-

ished Si-terminated polar surface. As shown in Fig. S13,

the CPD is 0.0180V, confirming that the wafering process

has almost no influence on the CPD of the Si face. The

WF of the tip will change due to wear after measuring

for a long time. To exclude the effect of the tip on the

measured CPD results, and thus the WF, the Au thin film

was further measured via SKPFM. The measured CPD

between the tip and the Au film is 0.0243V with a tip lift

height of 100 nm (Fig. S12). The WF for the conductive

tip is then calculated to be 5.1243 eV based on Eq. (1).

The WF for the Si-terminated polar surface of p-SiC is

calculated to be 5.1243 + 0.0187 = 5.1430 eV according

to (WFtip +CPD)/𝑒. Thus, it is seen that the WF of

the Si polar surface is smaller than that of the C polar

surface (5.1462 eV). The smaller WF for a Si-terminated

polar surface is the case for both n- and p-type SiC. Simi-

larly, the WF of the Ga polar surface is smaller than that

of the N polar surface in GaN. [38] The negatively charged

C causes a negative dipole (pointing inward) and a larger

WF for the C-terminated polar surface, while the posi-

tively charged Si leads to a smaller WF. [39] In addition,

our results show that the WF of p-type SiC is higher than

that of n-type SiC. The increase in WF of SiC by p-type

doping is in good agreement with the reported calculated

results. [40] It is also well known that the WF for p-type

doping is larger than that of n-type doping for the same

semiconductor. [41,42] The Fermi level is lifted to be nearer

to the vacuum energy for an n-type semiconductor while

the Fermi level is lower for a p-type semiconductor based

on classical band theory. [41,42] Thus, for the same semi-
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conductor, the WF for the p-type is higher than that for

the n-type. Thus, for fabricating devices on p-type SiC

substrates, metals with much larger WF are necessary to

form a good Ohmic contact.

(c) (d)
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Fig. 6. Characterizations of a polished Si-terminated po-
lar surface for 4-in conductive p-SiC grown via top-seeded
solution growth. (a) Atomic force microscope height map
of the polished Si-terminated polar surface. (b) Potential
map of the polished Si-terminated polar surface. (c) His-
togram of CPD measured with a tip lift height of 80, 100,
and 150 nm. (d) Histogram of CPD measured eight times
with a tip lift height of 100 nm.

Figure S14 shows the PDOS of Si- and C-terminated

polar surfaces for 4H-SiC based on first-principles calcula-

tions. For both Si- and C-terminated polar surfaces, the

thicknesses of the 4H-SiC layer and the vacuum layer are

set to be 20 Å. The calculated band gap is 2.3 eV. At the

center of the slab, the surface state fully decays and the

band gap (from the PDOS) is the same as that of the bulk

state, indicating sufficient thickness of the slab for the C-

and Si-terminated polar surface calculations. Then, the

position of the conduction band minimum (CBM) and va-

lence band maximum (VBM) are calibrated through the

PDOS in the central region (Fig. S14).

In order to theoretically obtain the WF of different

surface terminations of 4H-SiC we establish two models,

as shown in Fig. S14. Both Si- and C-terminated surface

SiC models contain 16 layers of atoms. By optimizing the

top three layers of atoms on the surface, stable configu-

rations are obtained. The PDOSs were then calculated

to verify that the models are large enough to simulate the

crystal surfaces. The electrostatic potential based on these

models is calculated to obtain the WFs. Due to the period-

icity of VASP, two polar surfaces with different polarities

will generate electrostatic fields in the vacuum, which is

not conducive to calculation of the WF. Therefore, the

b2b method [28] is used to eliminate the electric field in the

vacuum. As shown in Fig. 7, the b2b method places sur-

faces with the same polarity facing each other. Then, the

WF, ionization energy (IE) and electron affinity (EA) are

obtained based on the energy differences between the elec-

trostatic potential of the vacuum level and the Fermi level,

VBM and CBM, respectively. The calculated WFs, IEs,

and EAs of Si- and C-terminated polar surfaces are also

shown in Fig. 7. The calculated WF, EA, and IE for the

Si-terminated polar surface are 3.8, 2.9, and 5.2 eV, respec-

tively [Fig. 7(a)]. The calculated WF, EA, and IE for the

C-terminated polar surface are 5.6, 4.7, and 7.0 eV, respec-

tively [Fig. 7(b)]. Therefore, the WF of the Si-terminated

polar surface is smaller than that of the C-terminated polar

surface, which qualitatively agrees with the experimental

results. The large difference between the Si-terminated

polar surface in experiment and calculation may be due

to the differences in practical surfaces and the ideal sur-

face built for the calculation. [43] Therefore, the WF ob-

tained from SKPFM is a sensitive physical quantity for

(0001)-orientated SiC (both n-type and p-type), which is

insensitive to the surface roughness, impurity particles and

scratches. This is always the case for SiC wafers grown via

PVT and TSSG.
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Fig. 7. Calculated electrostatic potential for Si- and C-
terminated polar surfaces of 4H-SiC. (a) The calculated
electrostatic potential for the Si-terminated polar surface
of conductive 4H-SiC [work function (WF) 3.8 eV, electron
affinity (EA) 2.9 eV, ionization energy (IE) 5.2 eV]. (b)
The calculated electrostatic potential for the C-terminated
polar surface of conductive 4H-SiC (WF 5.6 eV, EA 4.7 eV,
IE 7 eV). The solid green line indicates electrostatic po-
tential. The red dotted lines, the solid blue line and the
blue dotted line represent the Fermi level, valence band
minimum (VBM) and conduction band minimum (CBM),
respectively.

In conclusion, we report an effective method for iden-

tification of the WF by SKPFM. The WF of p-type SiC

is found to be larger than that of n-type SiC. The WF

of a C-terminated polar surface is larger than that of a

Si-terminated polar surface, which is confirmed by both

the theoretical calculations and experimental results. Our

work clarifies the influence of a polar surface and the con-

ductive type on the WF of SiC, which is especially impor-

tant for its application in devices. This method also works

for other polar materials such as ZnO and GaN, because

the WFs of the polar faces are always different. SKPFM

is also a feasible method for determining polar surfaces of

SiC and other polar semiconductors precisely, nondestruc-

tively, easily and simply.
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