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ABSTRACT

High quality monocrystalline 8-SiC thin films were grown via two-step process of conver-
sion of the Si(100) surface by reaction with C,H4 and the subsequent chemical vapor depo-
sition (CVD) at 1360°C and 1 atm total pressure. Four dopants, B and Al and p-type, and
N and P for n-type, were also incorporated into monocrystalline B-SiC thin films during the
CVD growth process. IR and Raman spectroscopies were used to evaluate the quality of the
undoped B-SiC thin films and to investigate the effects of dopants on the structure of the
doped B-SiC thin films. The changes in the shape of IR and Raman spectra of the doped thin
films due to dopants were observed. But the XTEM micrographs except for the B-doped and
annealed films showed the same density and distribution of stacking faults and dislocations
as was seen in the undoped samples. The IR and Raman spectra of the B-doped and annealed
films showed the broad and weak bands and one extra peak at the 850 cm™ respectively.
The SAD pattern and XTEM micrograph of the B-doped and annealed film provided the evid-

ence for twinning.

I. INTRODUCTION

Cubic B-siticon carbide' (zinc-blende structure) attracts great interest as a promising semi-
conductor material for high temperature, high power, or high-speed devices because of its
special physical and electronic properties'®. In addition, monocrystalline B-SiC possesses the
transparency to visible light and thus it is also regarded as a candidate material for optoelec-
tronic devices.
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A limited number of studies have been conducted to characterize $-SiC using optical
analysis techniques such as IR absorption and Raman scattering since it was very difficult
to grow the relatively pure and sizable monocrystalline -SiC thin films of around 10 mm
diameter and around 10 um thickness were successfully and reproducibly grown on Si (100)
substrates via CVD technique®.

Optical characterization is an important and useful method to illustrate the lattice vibrating
modes and atomic arrangement in crystals. IR absorption spectrum of §-SiC was reported by
Spitzer et al.* and Akimchenko et al.® The shape of spectrum was very similar to that of
-SiC, such as 15R- and 6H-SiC, observed by Spitzer el al.%, Lipson, and Patrick and Choyke.?
The reason for these similarities may be because the characteristic phonon frequencies of
different polytypes of SiC are similar.

The Raman spectrum is a measure of the density of vibrational states and illustrates the
short-range order of the crystals. 8-SiC has a zinc-blende structure and is partially ionic. There-
fore, a separation of the TO and LO modes at the Brillouin zone (BZ) center (k = 0) takes
place. Phonons from these branches near the center of the BZ are Raman active.” Two char-
acteristic phonon peaks of 8-SiC firstly reported by Feldman et al.!! take place at 796 and
972 ¢cm™ for TO and LO, respectively.

The effects of ion bombardment induced damage on the crystalline structure of §-SiC
were reported by Wright and Grue,ﬁ.12 The ion damage can alter the pure-crystal space group
selection tules allowing new phonon modes to be observed or it can change the polarization
properties of allowed phonon modes. Even when the ion damage is not great enough to alter
the symmetry based selection rules, the effect of 'the damage can manifest itself by broadening
the allowed phonon peaks and by shifting the observed phonon frequencies. These effects
may be the result of stresses and strains arising as the incident ion dissipates its energy in the
ion bombardment process. The pressure dependence of Raman phonon modes of §-SiC was
reported by Olego and Cardona.'® They found that the positions of LO and TO were moved
to higher Raman shift and the LO-TO splitting of -SiC increased with increasing pressure up
to 22.5 GPa. The effect of dopants on the Raman spectrum of §-SiC has not been studied but
Raman scattering experiments of other semiconductors such as 6H-SiC,!? §i,'516 GaP 78
and CdMnTe!® were conducted. Raman phonon frequency generally decrease with increasing
doping concentration in semiconductors. This results can be inierpreted in terms of the cal-

culated self energy for phonons interacting with free electrons.
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II. EXPERIMENTAL PROCEDURES

The B-SiC films with (100) surfaces and with thickness in the range from 10 to 30 um
were used for optical characterization. Prior to analyses, the silicon substrate of each sample
- was completely etched away using a 1:1 HF+HNO; mixture. The 8-SiC films were tfansparent
and had amber yellow color and a highly reflective top surface. In general, the spectra were
obtained both on the as-grown and on the annealed sample, which were annealed at 2073 °K
for 300 s in 1 atm Ar atmosphere. For the as-grown samples, no additional sample preparation
was perforrhed after removing the Si substrate. _

The IR transmission measurements were made at room temperature by the conventional
sample in-sample out technique, using a Perkin-Elmer double beam spectrometer. A beam
condenser facilitated the analysis of very small samples. For IR reflection measurements, a
specular reflectance accessory, which consisted of several reflecting mirrors, was employed.
A typical sample size used for all these experiments as 0.003 X 0.005 m. The sample was placed
on a 0.002 m diameter hole of the sample holder using a small amount of sticky petroleum
jelly. The measurements scanned the wavelength range from 5.6 to 25 um (400-1800 em™).

Raman spectra were taken at room temperature using the back-scattering ggometry stand-
ard for transparent samples. All measurements were conducted with the 514.5 nm line of
an argon ion laser operating at an approximate 0.5 KW power level. The laser beam was focused
onto the sample with a cylindrical lens. A typical spectral slit width used was 0.001 m and
thus the resolution was 10 wave numbers. The spectra were analyzed with a Spex double
monochrometer equipped with photon detection and counting electronics. Counting times
from 1 to 10 seconds were used.

The development of sample preparation procedures for cross-sectional TEM (XTEM)
has allowed two advantages. The first is that the Si substrate, the thin film, and the interfaces
between them can be imaged either simultaneously or individually. The second advantage
is that the XTEM technique can eliminate the problems of superposition that are a consequence
of viewing a layered structure in the plan-view TEM. The disadvantage is that the total proce-
dure for preparing XTEM specimens is difficult, time-consuming and very tedious. The -SiC
film on Si substrate was sectioned into two rectangular slabs, that measured at least 0.004 m
in width and about 0.006 m in length using a low speed diamond saw. The two slabs were
glued together to make a single sandwicil structure with epoxy. Two dummy Si slabs were
also glued on both sides of SiC/Si slabs to provide extra support. The sandwich structure

was then clamped in a small squeezing vise and baked in vacuum at 383 °K for 3600 seconds
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to cure the epoxy. Several slices, of which thickness was about 500 um, were produced from
the sandwich structure perpendicular to the planar surface. These slices were lapped to a
thickness of 50-75 um using SiC paper and polished on both sides to a 0.3 um Al,O; finish.
Dimpling of the specimen was conducted using 1 um diamond paste until the thickness of the
sample at the center of the dimple was about 10 um. After dimpling, the sémple was m:oAunted
on a 3 mm OD X 1.5 mm ID X 25 uym thick Mo ring using a low vapor pressure epoxy. The
final step in the preparation sequence was Ar ion milling of the sample to électron trénspar-
ency. Argon ions accelerated in 5.5 KV potentiaI' were employed and a specimen tilt angle was

normally between 5 and 10 degrees.

III. RESULTS AND DISCUSSION

A. IR Absorption Spectra

IR transmission spectrum of as-grown §-SiC thin film with a thickness of about 20 um
is shown in Figure 1. In the region between 400 and 700 cm™ (19-25 um), there are no bands
except several interference fringes which appear due to the thickness of the -SiC film. The
reflective index in this region is not constant since the width of fringes decreases as the wave
number increases. This phenomenon was observed in the theoretically calculated reflective
index data reported by Spitzer et al.* The deep and flat band appeared in the 740 to 1000
em™ (10-13.5 pm) region of the IR transmission spectrum corresponds to the very strong,
broad Reststrahlen band in the reflection spectrum in Figure 2 and appears in the neighborhood
of the optical lattice phonon modes, LO nd TO. As a consequence of the infrared dispersion
by the slight ionic characteristics of Si-C bonding, electromagnetic radiation, with frequencies
in the vicinity of the dispersion frequency, undergoes selective reflection. This selective reflec-
tion of radiation in the neighborhood of the optical lattice mode frequencies, known as the
Reststrahlen phenomenon, is common in {onic crystals'® ;

Several bands are observed in the 700 to 1800 cm™ (5.5-10 um) region, as shown in Figure
1. These bands can be interpreted as combinations of the four lattice phonon modes as in the
same way as Patrick and Choyke® did for 6H and 15R SiC. It is surprising that the shapes and
the positions of the bands in Figure 1 and 2 are very similar to all the other polytypes reported
by Spitzer et al.,% Lipson,” Patrick and choyke® and Akimchenco et al.$
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Figure 1. IR transmission spectrum of an as-grown and undoped $-SiC thin.film which has
been removed from the Si substrate.
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Figure 2. IR reflection spectrum of the as-grown undoped 3-SiC film.

The reason for these similarities may be because the characteristic phonon frequencies of
different polytypes of SiC?® are similar. These similarities prove Patrick’s conclusion® that a
change from the cubic polytype to the more complicated structures of the 6H and 1SR poly-
types does not introduce any additional strong singularities into the phonon spectrum.

All singula:itiés in the 700 to 1800 cm™ are marked with numbers or asterisks (*). Since
bands marked with asterisks disappear or thange their positions as the thickness of SiC sample
changes, these bands may be regarded as the interference fringes due to the thin thickness
of SiC sample. However, the bands marked with numbers appear at the same wave number
although the thickness of sample varies.
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Partrick and Choyke® used phonon frequencies, 363, 541, 771, and 851 cm! for TA,
LA, TO and LO phonons, respectively, and successfully assigned the combinations of four
phonon modes to IR transmission bands in the 700 to 1800 cm ! region of 6H and 1SR
SiC polytypés. Although they fit the combination bands, the frequency of LA phonon mode,
541 cm}! is far from the ‘interband’ LA phonon frequency, 641 cm !, which was obtained
by Choyke et al.?° using photoluminescence technique. In addition, they also failed to find
any bands or singularities for 2TA and 2LA combination modes. However, we can assign
combination mode to each band differently from Patrick and Choyke’s work® by designating
2L0O, 2TO, 2LA and 2TA to bands numbered 1, 3, 6 and 8, respectively. Under this assump-
tion the frequencies of TA, LA, TO and LO phonon modes are selected to be 373, 654, 768
and 855 cm!, respectively. The combination bands, TO+TA, and LO+TA don’t appear in
the frequencies of 1141 and 1228 cm?, respectively. The reason for this may be because
strong interference fringes interrupt the appearance of these phonon modes. Although some
of bands are slightly misfitted with the assigned frequencies, alt bands of IR transmission
spectrum are able to interpreted as two-phonon combination modes and the assigned and

observed frequencies of bands in IR transmission spectrum are shown in Table 1.

Table 1. uoserved and assigned combination band Irequencies

Combination Observed Assigned Marked
Bands Frequencies Frequencies Number
ey (cm')
2L0 1710 1710 1
TO+LO 1622 1623 2
2TO 1536 1536 3
LO+LA 1518 1509 4
TO+LA 1400 1422 5
21A 1308 1308 6
TO+TA - 1141
LO+TA . 1228 A
LA+TA 1010 1027
2TA 746 746 8

Figure 3 shows the IR transmission and reflection spectra in the 400-1800 cmi ' range
for as as-grown Al-doped (atomic concentration of 1.0 X 10'® ¢mi®) 8-SiC film. The shapes
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of both spectra are almost the same as those of the undoped §-SiC film shown in Figure 1
and 2.
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Figure 3. Room temperature IR spectra for Al-doped (1.0 x 10'° c¢m™) $-SiC in the range

of 400 to 1800 cm'; (a) absorption in an as-grown sample, (b) reflection from
an as-grown sample.

However, in this doped sample, the intensity of the transmission of the combination TO+TA
band decreases, although that of the 2LO peak increases relative to those in the transmission
spectrum of undoped B-SiC. The shape of the IR spectra of the Al-doped sample annealed
at 2073 °K for 300 s is the same as that of the as-grown Al-doped sample, and thus is not
shown. This result imples that the heavily added Al atoms don’t affect the Si-C vibrating
mode considerably and that the jonization ratio of Al dopants is too low. It was reported
that the jonization ratio was about 0.001 for Al dopant.?!

The as-grown and heavily N-doped (atomic concentration of 74 X 10*° cm™) B-SiC
film has the same order of dopant concentration as the Al-doped sample but the absorption
and reflection spectra of N-doped sample are much different showing no strong absorption

" and reflection bands, as shown in Figure 4.

The unannealed N-aopea §-SiC absorbs the entire IR light in this frequency range (400-1800
cm ). Low transmittance and no strong bands imply that N dopants change the microstruc-
ture of SiC crystals and thus the lattice vibration modes in B-SiC crystals. After annealing
at 2073 °K for 300 s, the spectrum of N-doped g-SiC film inclines in the 1100 to 1800 cm!
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Figure 4. Room temperature IR spectra for N-doped (7.4 x 10'? cm ) $-SiC in the range of
400 to 1800 cm !; (a) absorption in an as-grown sample, (b) adsorption in the
sample annealed at 2073 °K for 300 s, (c) reflection from an as-grown sample.

region and shows relatively weak lattice absorption bands. The same phenomenon was also
observed in the light green SiC sample, which contained impurities, by Lipson.” Thus the
intentionaily added N atoms result in the inclined tail and the weak lattice absorption bands.
The change between the IR transmission spectrum of the as-grown N-doped and that of the
annealed §-SiC films may be explained by two possible reasons. One is beacause the annealing
process improves the microstructure of B-SiC crystal and thus increases a freedom of lattice
vibration. Another is that during annealing process the N dopants escaped from the B-SiC
sample and thereby the concentration of dopants was reduced since the annealing process
was done at high temperature of 2030 °K.

Except for the low absorption of the 2LO peak, the IR spectra of the as-grown P-doped
(atomic concentration of 1.2 X 107 cmi®) 8-SiC shown in Figure 5 are identical to those of
the undoped §-SiC.

This similarity is very likely due to the low doping concentration. The shape of the IR spectra
of the P-doped samples annealed at 2073 °K for 300 s is the same as that of the unannealed
sample, and thus is not shown. Since the heavily P-doped samples are translucent and partially

polycrystallized, the IR spectra for the heavily P-doped samples have not been obtained.
The .unannealed and lightly B-doped (atomic concentration of 1.6 X 10'7 cm ) -SiC
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films show the identical IR spectra (both transmission and reflection) to those of the undoped
$-SiC in the 400-1000 cm* range, as shown in Figure. 6.
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Figure 5. Room temperature IR spectra for P-doped (1.2 x 10'7 cm 3) $-SiC in the range
of 400 to 1800 cm !; (a) absorption in an as-grown sample, (b) reflection from
an as-grown sample,
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Figure 6. Room temperature IR spectra for B-doped (1.6 x 10'7 ¢cm ®) 3-SiC in the range of
400 to 1800 cm !; (a) absorption in an as-grown sample, (b) absorption in the sample

annealed at 2073 °K for 300 s, (c) reflection from an as-grown sample.
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However, the transmission spectrum of the B-doped sample annealed at 2073 °K for 300 s
shows weak absorption bands as well as a broad Reststrahlen band similar to that in the IR
transmission spectrum of the annealed N-doped sample in Figure 3. The presence of this broad
and weak bands indicates that the crystal structure of the annealed B-doped sample is more
deformed that that of the unannealed sample. Although the result is different from those of
other doped samples, it is consistent with the result of XTEM, which will be discussed in the
last section. The IR spectra for the heavily B-doped sample were not taken because of its
polycrystallinity.

B. Raman Spectra

Raman spectra of the 450 to 1100 cm ! region for the undoped 8-SiC films were obtained
under the following conditions: a) as-grown, laser beam reflected from an interface between

the Si and the SiC, b) as-grown, laser beam reflected from the surface of the SiC film, and
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Figure 7. Raman spectra of an as-grown and undoped §-SiC film at 300 °K obtained without
the presence of the Si substrate (a) from the backside (interference between Si and

SiC), (b) from the upside of the as-grown sample, (¢) from the annealed sample.
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c) after annealing at 2070 °K for 300 s, laser beam reflected from the surface. Two prominent
first order Raman peaks, TO and LO, at 797 and 975 cm™!, respectively, agree within experi-
mental error with the values reported by other authors.}® 1143

The spectrum from the surface of the film has less intensity than that from the interface

of the film, as can be seen in Figure 7.

This difference in intensity may be caused by the fact that the surface is generally rougher
than the interface, and thereby enhances the diffuse reflection of the laser beam. After anneal-

ing at 2070 °K for 300 s, the intensities of the two phonon modes increases considerably.

This increased intensity indicates of the two phonon modes increase considerably. This increas-
ed intensity indicates that a better structural arrangement of the Si and C atoms in the crystal
was accomplished after annealing. Those spectra of these undoped $-SiC films do not show the
presence of “free” silicon or carbon that is indicated by the absence of bands at 520cm™! and
1580 cm', respectively. In addition, no significant LO-TO splitting and no second-order
Raman bands due to residual stress in the SiC film were observed in this study. The intensity
ratio of LO to TO is about 1.5.

Figure 8 shows the unpolarized Raman spectra obtained at 300 °K for the Al doped SiC

sample having an atomic concentration of 3 X 10*° cm 3.
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Figure 8. Room temperature Raman spectra for Al-doped (3.0 x 10° cm 3) 8-SiC; (a)
annealed at 2073 °K for 300 s and (b) as-grown.
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No additional peaks appear due to unactivated dopants or acceptors activated from Al dopants.
The most striking difference in the spectra of the as-grown Al-doped sample with respect to
the spectrum of the unannealed and annealed undoped §-SiC (Figure 7) is the appearance of a
broad band in the range 750 to 1100 cmi®. This band seems to replac; the TO peak at 796
cm ! which occurred for the as-grown undoped §-SiC sample. With respect to the LO peak
for the undoped §-SiC, the intensity of the LO peak that appeared at 970 cmi ! in the analog-
ous Al-doped film is reduced considerably, and the position is shifted to lower frequncies.
The results indicate that the crystal structure of B-SiC thin film is not structurally perfect.
The annealing process at 2073 °K for 300 s results in the broad band in the unannealed sample
being replaced by a sharp TO peak at 793 cm . The LO peak reappears at 971 cm ! with
greater intensity after annealing, but its position is still shifted to lower frequencies. After
annealing, the intensity ratio of the LO to TO peaks is almost 1.

The spectrum of the N-doped SiC film (7.4 X 10'® c¢ni®) shown in Figure 9.
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Figure 9. Room temperature Raman spectra for N-doped (7.4 x 10'° cm ) $-SiC; (a) as-
grown and (b) annealed at 2073 °K for 300 s,

An interesting point in this spectrum is the appearance of the excess non-carbon bonded Si
peak at 520 cmi!, The appearance of this peak indicates that either N atoms replace C atoms
or N atoms promote the formation of Si anti-site defects. These defects are produced by the -
occupation of C sites by Si. In both cases, several Si-Si like bonds are produced. The low

frequency tail and the low intensities of the LO and TO peaks in the as-grown sample indicate
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that introduction of N produces defects and disorder which are decreased during annealing.
As indicated, the spectrum of the annealed sample shows sharp and intense peaks for both
the LO and TO peaks. The non-carbon bonded Si-Si peak at 520 cm ' also disappears in the
annealed sample. From the disappearance of this latter peak one may tentatively conclude
that N dopants promote the anti-site defects. This may be reasoned that if N dopants replace
C atoms in SiC during growth, they would most likely remain in the C site after annealing
and thus would not eliminate the non-carbon bonded Si peak. The intensity ratio of TO to
LO peaks is 1.4 after annealing, since the intensity of the TO peak drastically increases. This
value is significant, since the intensity of LO is usually greater than that of TO.

In the case of P doping (1.2 X 10*7 cmi ) in SiC, the spectrum in Figure 10 is very similar
to that of the N-doped sample with reséect to the appearance of the non-carbon bonded Si
peak at 520 cmi *.
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Figure 10. Room temperature Raman spectra for P-doped (1.2 x 10'7 cm %) §-SiC; (a) annealed
at 2073 °K for 300 a and (b) as-grown.

This spectrum also shows low intensity LO and TO peaks and a low frequency tail. After
annealing, the intensities of the LO and TO peaks increase considerably and a trace of the
Si peak can still be observed. The intensity ratio of TO t~ T} is about 1.1.

The uun-carbon bonded L. peak at 520 cm * is also observed in the spectrum of the un-
annealed B-doped SiC sample (1.6 X 10'7 cm3), as shown in Figure. 11,
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Figure 11. Room temperature Raman spectra for B-doped (1.6 x 107 cm 3) $-SiC; (a) annealed
at 2073 °K for 300 a and (b) as-grown.

After annealing, a low frequency tail and several unidentified peaks appeared, and an increase
in the intensity of the Si peak occurred. These changes indicate that B reacts with C and forms
a second phase during annealing af 2073 °K for 300 s. The sample was examined by TEM
in an attémpt to visually observe this second phase; however, the results and discussion will
be presented in the next section.

The effect of dopants on the Raman spectra.of (-SiC is difficult to explain by the coupled
LO-phonon-electron mechanism!?. Although an increase in the number of charge carriers
occurs after annealing, the increase in the intensities of the LO and TO peaks occurs. This
indicates that this mechanism should be ruled out as a possible explanation. Another possible
explanation is that the added impurities may change the polarization properties of the allowed
phonon modes or may result in the amorphorization of the crystalline structure thereby cir-

cumventing the crystal-momentum selection rules. Even when the added impurities are not

sufficient to alter the symmetry-based selection rules, the effect of the damage can manifest
itself by broadening the allowed phonon modes and by shifting the observed mode frequ-
encies.!? These effects are the result of local stresses and strains arising from the difference
in size between impurities.and the sites in which they sit. These results are quite consistent

with those obtained by IR spectra.
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C. Cross-sectional TEM (XTEM)
The XTEM micrograph in Figure 12(a) and (b) reveals stacking faults with g=11T and

dislocations with g=022, respectively, in the same area of an undoped $-SiC sample with a
thickness of 15 um.

(a) (b)

Figure 12, XTEM micrographs showing the Si-SiC interface. (a) shows the presence of stacking
faults with g = 11T (b) reveals the presence of dislocations with g = 027

These defects originate as a result of the mismatch in both lattice parameters and coefficients
of thermal expansion. These mismatches also result in some residual elastic strain near the
interface, as evidenced by the strain contrast. The stacking faults make 45° with or parallel
to the interface, since, as noted above, these growth faults lie on (111) planes and the as-grown
film on the interface is of (100) orientation.?!

The XTEM micrographs of the doped B-SiC samples except the annealed B-doped sample
are the same density and distribution of stacking faults and dislocations as that of the undoped
sample and thus are not shown here. A microstructural anomaly in the form of a wide twin
band near the Si/SiC interface was observed via XTEM in the annealed B-doped $-SiC film as
shown in Figure 13.
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The associated SAD patterns for the three different regions is also presented in this figure.
The combined pattern in region b consists of the two diffraction patterns derived from regions
a and c. This former pattern provides the evidence for twinning. This result is consistent with
the results of IR absorption and Raman scattering. Thus the presence of B may induce twinning

during annealing at 2073 °K; however, additional research must be conducted to clarify this

point.

Figure 13. XTEM micrograph of an annealed (2073 °K, 300 s) heavily B-doped (4 x 10%} cm_l)
B-SiC film.
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IV. Conclusions

The undoped and doped B-SiC thin films were characterized by IR and Raman spectro-
scopies. The IR absorption bands in the 400 to 1800 cmi® region of IR transmission spectrum
of B-SiC were assigned by the combinations of four phonon modes, of which frequencies were
373, 654, 768 and 855 cm! for TA, LA, TO and LO, respectively. It was found that the
shape and positions of IR absorption bands were changed with the concentration and kind of
dopants, that is, the broad and weak bands replaced the sharp and strong bands. At the same
order of dopant concentration the IR absorption spectrum of BSiC thin film was more affected
by N dopant than by Al dopant. The IR absorption spectra of the lightly doped (B-and P-
doped) B-SiC were less deformed than those of the heavily doped (Al-and N-doped) B-SiC.

After annealing at 2073 °K for 300 s, the IR absorption spectra of the heavily doped
B-SiC became more similar to that of the undoped B-SiC. But the IR absorption spectrum of
the B-doped sample annealed at 2073 °K for 300 s showed weak absorption bands and broad
Reststrahlen bands.

Raman spectra of the 450 to 1100 cmi' region for the doped B-SiC films showed the
shift and broadening of two prominent first order Raman peaks, TO and LO, which were
observed at 797 and 975 cm!, respectively, in Raman spectrum of the undoped $-SiC. Except
Al-doped sample, Raman spectra of other doped samples also showed an additional peak,
which represented the excess non-carbon bonded Si at 520 cm™,

Annealing of the doped §-SiC at 2073 °K for 300 s increased the intensity of Raman
peaks drastically, shifted the position of Raman peaks to higher frequencies and cancelled
the non-carbon bonded Si peak in Raman spectra. But the Raman spectra of the annealed
B-doped B-SiC showed a low frequency tail and several unidentified peaks. XTEM micrographs
of the annealed B-doped -SiC revealed that twinning occured during annealing. This result pro-

vides the explanation of the anomaly of IR and Raman spectra of the annealed B-doped 3-SiC.
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