Comparison between Audiometric Bone Conduction Transducer
BC-2LD (BHM-Tech) and B71 (RadioEar)
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Figure 1. Symbolic photos of the Audiometric Bone Conduction
Transducers BC-2LD (left) from BHM-Tech and B71 (right) from
RadioEar.

This document compares the performance of the BC-2LD
(BHM-Tech) and B71 (RadioEar) audiometric bone
conduction transducers. All data for the BC-2LD are
average data from measurements of 10 pieces BC-2LD
transducers, measured in the laboratory of BHM-Tech.
Measured at the Artificial Mastoid Brüel & Kjaer 4930
with a static force of 5.4 N. All data for the B71 from
RadioEar were taken from the data sheet or from the
referenced publications, unless otherwise stated.

Figure 3. The mean value of the total harmonic distortion (THD) of
the BC-2LD in comparison with the total harmonic distortion (THD) of
the B71, respectively, when the bone conduction transducers are
driven by an input voltage of 1 VRMS. The B71 data is taken from the
conference paper (3). The magnitude is given in percent.

Blue curves represent the BC-2LD and the black curves
represent the B71.
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No important differences were found in the total
harmonic distortion (THD) between the BC-2LD and the
B71, measured by an input voltage of 1 VRMS.
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Figure 4. Total harmonic distortion (THD) acc. IEC 60645-1:2012 (4)
and ISO 389-3:2016 (5) for the BC2-LD and B71. The B71 data is taken
from the data sheet (1).

Figure 2. The mean frequency response of the BC2-LD in comparison
with the frequency response of the B71, respectively, obtained at an
input voltage of 1 VRMS. The B71 data up to 4 kHz is taken from the
data sheet (1). B71 data for 6 kHz and 8 kHz are mean values of 3
measured B71. The magnitude is given in decibels relative the 1 µN.

No important differences were found in the output
vibratory force level (OVFL) between the BC-2LD and the
B71, except at 4000 Hz. The BC-2LD provides a 5-6 dB
lower output vibratory force level at 4000 Hz. On the
one hand, the calibration data can be corrected by these
6 dB factor at 4000 Hz (see Audiometric Calibration
Table at Figure 6) to target artificial mastoid force level.
On the other hand, the calibration data can be left
according to the standard RETVFLs to counteract the
well-known problem of the air-bone gap at 4000 Hz. A
number of studies over many years (e.g. (2)) have
reported false air-bone gaps, particularly at 4000 Hz,
attributed at least partly to calibration standards.
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No important differences were found in the total
harmonic distortion (THD) between the BC-2LD and the
B71, measured according IEC 60645-1:2012 (4) and ISO
389-3:2016 (5). The table for the B71 only gives the data
for a hearing level of 50 dB from a frequency of 1 kHz
upwards. In order to be able to compare the values,
these values are also additional given in the table for the
BC-2LD and can be found written in brackets. A
maximum THD of 5 % over the entire frequency range is
specified for the B71, which is quite high in comparison
to the BC-2LD.

Max. Output Force Level acc. IEC 60645-1

Audiometric Calibration
The Audiometric Calibration table shows the required
input voltage to provide force levels 40 dB HL ±3.0 dB
above threshold (RETVFL) based on ISO and ANSI
standards.
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Figure 5. The mean value of the maximum hearing level in decibels
for the BC-2LD and in comparison with the value of the maximum
hearing level in decibels for the B71, respectively, without exceeding
a THD of 6% or at a maximum input voltage of 6 VRMS, whichever
comes first. The B71 data is taken from the conference paper (6). The
yellow line shows the minimum hearing level required in compliance
with IEC 60645-1:2012 (4).

There are slight differences in the measurement of the
maximum output force level according to IEC 60645-1 (4)
at some frequencies. Both audiometric bone conduction
transducers, the BC-2LD and the B71, are above the
required minimum hearing level from 500 Hz upwards
and below the required minimum hearing level at the
frequency of 250 Hz.

Figure 6. Comparison of the audiometric calibration table for the BC-2LD
and the B71. The B71 data up is taken from the data sheet (1).

The deviations in the audiometric calibration values
between the two audiometric bone conduction
transducers are within 1.6 dB, except at the frequency of
4000 Hz. The calibration value at this frequency is about
5-6 dB higher for the BC-2LD. See also statement above
under section Output Vibratory Force Level.
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