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Microphone Calibration ffimffiffiuW
System Type 9721

(Customized Product)

Uses
o Measurement Microphone Calibration in private and governmental Service Centres
o Calibration of Microphones (I8C61094-4, -l and others) without or with preamplifiers
o Calibration of B&K Surface Microphones

Features
o Sensitivity Calibration by Comparison with Reference Microphone (IEC61094-5)
o Calibration of Open Circuit and Loaded Sensitivity (i.e. sensitivity with preamplifier)
o Frequency Response Calibration by Electrostatic Actuator (IEC61094-6)
o Free-field and Diffuse-field Frequency Responses by applying corrections
o Corrections supplied for B&K Microphones
o Frequency Range from 20 Hzto 25 kHz or to 100 kHz depending on PULSE version
o Selectable Frequency Steps (1/3 octave or 1ll2 octave)
o Selective (noise-immune) measurements performed in SSR Mode (Steady State Response)
o No need for specific Acoustic Calibration Rooms
o Fast Automated Measurement, Printing of Calibration Certificate and Data Export to Excel
r Detailed Operator Instructions
o Detailed Description of System Verification and Maintenance
o Calibration Uncertainty Budgets included
o Typical Sensitivity Uncertainty 0.07 dB to 0.1 dB (k:2) for one and half-inch microphones
o Sensitivity update of TEDS (Transducer Electronic Data Sheet)
r B&K Back-up and Support plus Installation and Staff Training (optional)

Type 9721 is a general-purpose microphone calibration system. It is based on the B&K Multi-
analyzer System Type 3560, called PULSE, as is the case for other B&K sound and vibration
calibration systems. It is thus possible to use only one PULSE unit for calibration of
microphones, sound calibrators (Type 7794), sound level meters (Type 3630), accelerometers
(Type 3629) and for optional microphone calibration functions like measurement of dynamic
linearity (94 dB-174 dB) and phase response comparison calibration.
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The system can calibrate many different types of microphone. It is a so-called secondary
calibration system that works fast, but needs at least one Reference Standard Microphone that
is calibrated by another system, usually a primary calibration system. Primary microphone
calibration, which may be performed with B&K Type 9699, is generally performed by
National Metrology Institutes and by other high level laboratories.

Sensitivity and Frequency Response Calibration
The system can calibrate measurement and laboratory standard microphones of the commonly
used models and brands, including those that fulfilthe IEC Standards 61094-4 (Working
Standards) and 61094-I (Laboratory Standards). Microphones of non-standard dimensions
might also be calibrated, but they may require additional non-standard mechanical accessories.

The sensitivity of the microphone being calibrated is measured by comparison with that of a
Reference Microphone, which belongs to the system. The two microphones are exposed to the
same sound pressure in an active comparison coupler, which contains a build-in sound source.
In general, Open Circuit Sensitivity is measured using the Insert Voltage Technique (described
in IEC61094-1), but the sensitivity of a microphone and its associated preamplifier may also
be measured. The measurement frequency may be set to either 250 Hz or 1000 Hz.

The measured sensitivity is valid at the environmental conditions, which exist during the
measurement, the Measurement Conditions. Correction is made for influence of environmental
pressure and temperature on the Reference Microphone. The system will also calculate the
sensitivity at Reference Conditions (101.325 kPa and 23 oC), if pressure and temperature
coefficients are available for the type of microphone being calibrated. Such data is provided
for B&K microphones, but may not be available for all other brands of microphone.

The frequency response is determined by using an electrostatic actuator (IEC61094-6). This is
a widely used tool, which over a very wide frequency range can simulate a constant sound
pressure on the diaphragm of the microphone. The actuator measurement is a relative
measurement. The results are normalized at the sensitivity measurement frequency (reference
frequency), 250H2 or 1000 Hz.. Depending on the type and application of the microphone,
free-field or diffuse-field corrections may be added to achieve the required type of frequency
response. Major manufacturers supply such sound field correction for their microphones. The
system contains the relevant corrections for B&K microphones.

Half-inch Laboratory Standard Microphone
B&K Type 4180 (left). The system needs at least
one such microphone, which serve as its
Reference Standard Microphone. Periodically
this reference must be calibrated by another
system or laboratory, usually by a National
Metrology Institute. It is strongly recommended
to keep at least one extra standard microphone as
this will prevent system downtime, during
periodic re-calibratio n and/ or accidental damage
ofthe reference.

Electrostatic Actuator for
calibration of one-inch
microphones (above)
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Documentation
The system gives on-screen instructions for its operator and it comes with an extensive system
manual with description of instruments, parts and operation principles. Calibration uncertainty
is also described and budgets, valid under typical conditions, are given for several types of
microphone. This information is especially important in case the system owner wants to obtain
accreditation for the performed calibrations. The uncertainty depends on the type and size of
microphone; see examples in the tables below.

Typical Expanded
Uncertainty (k:2) of
Sensitivitv at250Hz

One-inch Half-inch Ouarter-inch Eishth-inch
0.08 -  0.10

dB
0.07 -  0.10

dB
0.20 - 0.25

dB
0.40 - 0.50

dB

Calculated Uncertainty of Electrostatic Actuator Frequency Response is less than:

Uncer-
tainty
(k:2)

20
Hz

25
Hz

250
Hz

2.5
kllz

5
kllz

10
kllz

20
kHz

40
kHz

80
kllz

100
I<Llz

0 .1
dB

0 .1
dB

Ref.
0 .1
dB

0 .1
dB

0 .12
dB

0.2
dB

0.20
dB

0.25
dB

0.30
dB

Notice: When free-field or diffuse-field responses are determined by adding corrections to
measured actuator responses, their resulting uncertainty becomes larger due to the uncertainty
of the corrections. Typically the over-all uncertainty is about 2 times that of the actuator
response.

The system software can perform frequency response checking with tolerances inserted for
each type of microphone. The checking may either be made with full tolerances or with
reduced tolerances that account for the uncertainty ofthe calibration.

After finishing a measurement the system can update the TEDS of a transducer unit consisting
of a microphone and a preamplifier. TEDS that means Transducer Electronic Data Sheet is a
memory that is built into modern types of microphone preamplifier. This memory contains
data for the combined microphone-preamplifier unit. The data is intended for automatic
transducer identification and for setting up its associated measurement channel, especially in
case of multi-channel systems. Type 9721 can update sensitivity and associated data.

The system can automatically create and prepare certificates for printing. Results may at any
time be recalled from the system database and displayed. Calibration results may be stored in
files like those on the CDs that follow new B&K microphones and data may be exported to
Microsoft Excel for detailed analysis.

Facility for Automated Measurement of Ambient Conditions
The system has a facility for automated measurement of Ambient Pressure, Temperafure and
Relative Humidity. If activated, the system will read dedicated files with the relevant ambient
data and apply the values for making the necessary corrections. This means that the system
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owner can use ambient instruments of his own choice; he just needs to update these files
within predefined interval s.

Facility for Measurement of Electrostatic Actuator Phase Response
The design of the system makes it possible to measure, not only the magnitude response, but
also the phase of the electrostatic actuator response of the microphone. This facility may be
used for comparing microphone actuator responses, but not for absolute phase response
measurements, as their uncertainty have presently not been analyzed and documented.

Main Contents of System (see separate list for details)
- PULSE Multi-analyzer Type 3560 (25 kHz or100 kHz version)
- Driver unit for Electrostatic Actuator (100 V AC, 800V DC) and for Active Comparison

Calibration Coupler (25 V AC)
- Electrostatic Acfuators for I/1" and 712" microphones with adapters for Il4" and 1/8"

microphones
- Comparison Calibration Couplers for 1/1" and ll2" microphones with adapters for 1/4"

and 118" microphones
- Laboratory Standard Microphone Type 4180 (1 unit) - System Reference
- Measurement Microphone Type 4192 (1 unit) - Working Standard
- Calibration of Type 4180 from the Danish Primary Laboratory of Acoustics (DPLA)
- Preamplifrers (I12") with Insert Voltage Facility Type2673 (2 units) with guarded

adapters for 1/1", Il4" and 1/8" microphones
- Preamplifier Type 2670 with adapter for 1/8" microphone
- Microphone and Coupler Stands, UA1284 and WA0852 with spring holders
- All necessary cables
- Manual with calibration and verification procedures, operation principles and uncertainty

budgets
- On-site Installation and Staff Training (optional)

Calibration Setup
A half-inch microphone is mounted for
calibration on top of the active Comparison
Calibration Coupler WA0817 and a Working
Standard Microphone Type 4192. The standard
microphone and its preamplifier are hidden
inside the coupler and the Coupler Stand
WA0852 respectively.
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Microphone Calibration System Type 9721with its PULSE Analyser,
its Sensitivity Calibration Coupler Stand (left)

and its Electrostatic Actuator Setup (right)

Briiel & Kjer, October 2006, EF
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