Measuring and Studio Microphones,
Hydrophones, Preamps, & Accessories

Microphone Preamplifiers

FEATURES:

= Wide dynamic range

= Very low inherent noise

= Small compact construction

= High input impedance

= Low output impedance

= Adapt to microphones with different diameters

ADDITIONAL FEATURES TYPE 2645:
= Insert voltage calibration facility
= Conforms with IEC 327, 486 and ANSI $1.10

ADDITIONAL FEATURES TYPE 2660:
= Selectable 0dB or +20dB gain

= Assembly noise floor of -2,5dB(A) with B&K Con-
denser Microphone Type 4179

types 2633, 2639, 2645, 2660

USES:

= Sound measurements with B&K Condenser Mi-
crophones

= General-purpose transducer preamplifier and high
impedance input probe for B&K Measuring Am-
plifiers and Frequency Analyzers

ADDITIONAL USES TYPE 2645:

= |nsert voltage calibration of condenser micro-
phones for open circuit voltage determination

= Calibration of condenser microphones in connec-
tion with reciprocity calibration apparatus

= Calibration of sound measurement set-ups

ADDITIONAL USES TYPE 2660 (with Type 4179):
= Measurement of very-low sound pressure levels
= Hearing research
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Microphone Preamplifiers
Types 2633, 2639, 2645 and 2660
have been developed for use with the
wide range of B&K Condenser Micro-
phones available for precision acoustic 2633
measurements. They are high-perfor-
mance FET preamplifiers with very low
inherent noise and high input imped-
ance. Low output impedance allows the

=

connection of long extension cables to
the associated analysis equipment.
Type 2633 accepts !/4” microphones
directly and !&” types via an adaptor.
Type 2639 accepts !2” miecrophones
directly and 17, 1/4” and 18” types via
adaptors.
Type 2645 is similar in design and

=

performance to Type 2639. In addition, 2639, 2645

it includes an insert voltage facility for

insert voltage and reciprocity calibra-

tion of condenser microphones in accor- T '5

dance with IEC 327, 486 and ANSI
S1.10.

Type 2660 is primarily intended for
use with B&K Condenser Microphone

Type 4179. Together, they constitute a
system for the measurement of very-low
sound pressure levels. Type 2660 may

also be used with other B& K Condens-

er Microphones and provides selectable 2660
0dB or +20dB gain.
The Preamplifiers are robust, com-
pact and designed for operation over a
wide range of environmental conditions.
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Preamplifiers Types 2633, 2639,
2645 and 2660 are designed especially
to match the needs of the B& K Con-
denser Microphones, but may find ap-
plication whenever a very high input
impedance is required from the range
of B&K Measuring Amplifiers and
Frequency Analyzers. The Preamplifi-
ers are small and compact in design
and operate over a wide range of tem-
perature, humidity and other environ-
mental effects. They have a very high
input impedance and present virtually
no load to the microphone cartridges.
This together with an extremely low
inherent noise level give a low, well-
defined lower limiting frequency and a
wide dynamic range. The low output
impedance of the Preamplifiers allows
the connection of long cables between
the microphone-preamplifier assem-
bly and the associated measurement
equipment.

The Preamplifiers are supplied with
power via a 7-core cable from the 7-
pin preamplifier input socket fitted to
the range of B & K Measuring Amplifi-
ers, Frequency Analyzers, Microphone
Power Supplies and Multiplexer Type
2811 (see Specifications). They are
connected directly to these instru-
ments in the case of newer types fitted
with a shorter preamplifier input
socket, or via the supplied Adaptor
JE0002 in the case of earlier instru-
ments equipped with a deeper pream-
plifier input socket. The polarization
voltage for the microphone cartridge
(0V, 28V or 200V) is supplied from
the same preamplifier input socket or
power supply via the 7-core cable and
the preamplifier itself. Input adaptors
connected in place of a microphone
cartridge block the polarization volt-
age, allowing connection of other
transducers such as an accelerometer.

These also allow the preamplifier to
be used as a general-purpose high im-
pedance input probe.

Fig.1 shows the adaptors required
for connecting various B & K Condens-
er Microphones and direct electrical
signals to the preamplifiers. The De-
humidifier shown in Fig.1 is used with
special back-vented microphone car-
tridges for measurements in humid at-
mospheres over prolonged periods of
time.

For use with Condenser Microphone
Type 4130, a low cost preamplifier
Type 2642 is available. For further de-
tails, see the separate Product Data
sheet available for Types 4130, 2642
and Microphone Power Supply Type
2810.

4138

4138

or 4166

- l

Type 2645 with Adaptor UA 0786 and 1” microphone Type
4144 or 4145

Type 2660 with Adaptor DB0375 and 1” microphone Type

4179

Type 2633 with Adaptor UA 0160 and '/s” microphone Type

Type 2633 with 14” microphcne Type 4135 or 4136

Type 2639 with Adaptor UA 0036 and /8” microphone Type

Type 2639 with Adaptor UA 0035 and /4" microphone Type
4135 or 4136

Type 2639 with 1/2” microphone Type 4133, 4134, 4149, 4165

Type 2639 with Dehumidifier UA 0308 and /2" microphone
Type 4149, 4155, 4165 or 4166

Type 2639 with Adaptor DB 0375 and 1" microphone Type
4144 or 4145

Type 2639 with Input Adaptor JJ2617 (50pF) for microplug
(10-32NF)

Fig. 1. Various assemblies showing the Adaptors required for connecting B& K Condenser Microphones and direct electrical signals to
Preamplifiers Types 2633, 2639, 2645 and 2660
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Note that use of Prepolarized Con-
denser Microphones Types 4129, 4155
and 4176 requires the disconnection of
the polarization voltage and ground-
ing of the polarization voltage pin on
earlier B&K Measuring Amplifiers,
Frequency Analyzers and Power Sup-
plies. Current instruments are provid-
ed with a 0V, 28V, 200V polarization
voltage selector. For further details of
Prepolarized Condenser Microphones,
please see the separate Product Data
sheet available for Types 4129, 4155
and 4176.

Preamplifier Type 2633

Preamplifier Type 2633 is only /"
in diameter and fits directly to 4"
B&K microphones Types 4135 and
4136, while the 18” cartridge Type
4138 is fitted by means of Adaptor
UA0160. The Preamplifier has a high
input impedance and low inherent
noise and can be operated from either
120V or 28V DC (Type 2804) sup-
plies.

P—————. - SETS

Fig.2. Type 2633 as delivered in mahogany
case

Type 2633 is delivered with Adaptor
JE0002 in a mahogany case, as shown
in Fig.2.

Preamplifier Type 2639

Preamplifier Type 2639 is fitted di-
rectly to 12” microphone cartridges
and adapts to 17, V4” and 18” car-
tridges using Adaptors DBO0375,
UA0035 and UAO0036 respectively.
Type 2639 has a high input imped-
ance, very low inherent noise and may
be operated either from a 120V DC
supply, or from a 28V DC supply such
as battery-powered Microphone Pow-
er Supply Type 2804. A heater ele-
ment is built into the tip of the pream-
plifier to prevent condensation form-
ing in the microphone cartridge if the
assembly is used in very humid envi-

Fig.3. Type 26398 as delivered in mahoga-
ny case together with accessories

ronments. Additional protection is ob-
tained using Dehumidifier UA0308
and special back-vented microphones.
If the 2639 is used together with Pow-
er Supply Type 2804, the current for
the heater element must be supplied
separately.

The 2639 is available in two differ-
ent forms, denoted by suffixes “S” and
I‘Tl!:

Type 2639S, shown in Fig.3, con-
sists of Preamplifier Type 2639 deliv-
ered in a mahogany case together with
two input adaptors and a flexible ex-
tension rod. These accessories are
shown in Fig.4. Adaptor DB0375 is
used for fitting 1” microphone car-
tridges to the 2639, while Coaxial In-
put Adaptor JJ 2617 is used for direct
electrical input to the 2639 via cables
terminated in microplugs (B&K ca-
bles AO0038, A00122). The Flexible
Extension Rod UA0196 is used to in-
crease the distance between the micro-
phone cartridge and preamplifier and
to give directional flexibility to the
microphone. Increased distance be-
tween the preamplifier and transducer
allows measurements to be made at
higher temperatures, up to 150°C
(302°F). In addition, Adaptor JE0002

Fig.5. Type 2639T as delivered in plastic
case

is included for connecting the 2639 to
the deeper preamplifier input socket
fitted to earlier B& K instruments.

Type 2639T consists of Preamplifi-
er 2639 and Adaptor JE0002 and is
delivered in a plastic case (Fig.5).

Preamplifier Type 2645

Preamplifier Type 2645 is similar in
design and performance to the 2639,
but has been designed especially to
allow calibration of 12” and 1” (using
Adaptor UA0786) condenser micro-
phone cartridges by the insert voltage
technique, either in conjunction with
the reciprocity method or with a
known sound source. These methods
are described in IEC Publications 327,
486 and ANSI S1.10 — 1966 (R 1976).

Type 2645 fulfils the requirements
of these standards and allows insert
voltage calibration to be carried out
using Measuring Amplifiers Types
2610 and 2636 together with Insert
Voltage Junction Unit Type 9585
(System Development) and an exter-
nal oscillator. Some of the B & K Mea-
suring Amplifiers and Frequency Ana-
lyzers, such as Types 2010, 2120 and
earlier Types 2606 and 2607, have a
direct insert voltage calibration facili-
ty.

The Preamplifier may be used in
either a driven shield or grounded

UA 0196

JJ2617

DB0375

UA 0786

Fig. 4. Accessories delivered with Types
2639S and 26458S: Flexible Exten-
ston Rod UA0196, /2" to 1” Adap-
tor DB0375 (2639 S only), /2" to 1”7
Adaptor UA0786 (26458 only) and
Input Adaptor JJ2617

G driven shield configuration
O grounded shield configuration

Fig. 6. Type 2645 connection plug. The
screw Is turned fully clockwise for
driven shield operation and fully
anti-clockwise for grounded shield
operation
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shield configuration for compliance
with the methods used in standards
laboratories throughout the world.
Switching between configurations is
easily achieved using the screw located
in the connection plug, as shown in
Fig.6. For operation in driven shield
mode, the screw is turned fully clock-
wise. For operation in grounded shield
mode, the screw is turned fully anti-
clockwise.

Type 2645 consists of an input
stage, an output stage giving a low
output impedance, and the supply for
the driven shield surrounding the in-
put stage. The thread which accepts
the microphone cartridge is isolated
from the preamplifier housing to allow
an insert voltage to be applied in se-
ries with the microphone for determi-
nation of the microphone open circuit
sensitivity. A heating element is built
into the preamplifier tip to prevent
condensation forming in the micro-
phone or preamplifier when the as-
sembly is used in very moist environ-
ments. As supplied, the heater supply

heater disconnected

heater connected

gl

Fig.7. Type 2645 connection plug with
housing removed. As shown the
heater is disconnected, To connect
the heater supply, the black connec-
tor is moved to pins 1 and 2

is disconnected, allowing microphone

calibration to be carried out without

any temperature influence from the
preamplifier heater. To connect the
heater supply, the plug casing is re-
moved and a contact is moved from
pins 2 and 3 to pins 1 and 2 (Fig.7).

During the design and manufacture
of the preamplifier special care has
been taken to minimise stray capaci-
tances and electrical leakage, also
when the Preamplifier is used in moist
environments. A double screening en-
sures very low cross-talk.

Preamplifier Type 2645 connects to
the 7-pin preamplifier input socket
fitted to the range of B & K Measuring
Amplifiers, Frequency Analyzers, Mi-
crophone Power Supplies, and Multi-
plexer Type 2811. The preamplifier
input socket of these instruments sup-
plies all the necessary powering volt-
ages, microphone polarization voltage,
and heater supply voltage for normal
operation of the Preamplifier. For in-
sert voltage calibration the Preampli-
fier may be connected directly to the
preamplifier input socket of B&K
Frequency Analyzers Types 2010,
2120 and earlier Measuring Amplifiers
Types 2606 and 2607, which also sup-
plies the insert voltage. This may orig-
inate either from the 1kHz reference
oscillator built into these instruments
or from an external signal source such
as B&K Sine Generator Type 1023,
allowing calibration at other frequen-
cies and signal levels. For other B& K
instruments, such as Measuring Am-
plifiers Types 2610 and 2636, which do
not provide a direct insert voltage cali-
bration facility, external junction box

ﬁhe Insert Voltage Calibration
Technique

The insert voltage technique is pri-
marily used in calibration laboratories
for determining the open circuit sensi-
tivity of a condenser microphone. The
open circuit sensitivity is defined as the
voltage appearing at the output termi-
nals when the microphone is working
into an infinitely large electrical imped-
ance.

The insert voltage technique may also
be used to provide a convenient means
for field-checking the electrical sensitiv-
ity of a complete sound measurement
system including preamplifier and ca-
bles. However, in this case the method
does not account for the mechanical pa-

rameters which determine the acoustic
properties of the microphone cartridge
itself.

The principle of open circuit sensitiv-
ity determination using the insert volt-
age technique is shown in Fig.8. A well-
defined sound pressure level of known
frequency is first applied to the micro-
phone. This causes the microphone to
generate an internal voltage V, — the
open circuit output voltage of the mi-
crophone — which, when loaded by the
preamplifier, produces an output volt-
age V at the preamplifier output. The
sound source is then switched off and a
calibration voltage V; — the insert volt-
age — of the same frequency is applied
in series with the microphone. The level

of the insert voltage is then adjustsD
until the output voltage of the pream-
plifier is the same as that when the ref-
erence sound source was applied (V).
The open circuit sensitivity of the mi-
crophone cartridge is then given by the
magnitude of the insert voltage divided
by the reference sound pressure.

B & K Microphone Preamplifier Type
2645 has been especially designed for
performing open circuit sensitivity cali-
bration of condenser microphones using
the insert voltage technique. This tech-
nique is described in IEC 327 (1971),
486 (1974) and ANSI S1.10 - 1966 (R
1976).

Preamplifier

If the

a preamplifier the open-circuit output
voltage would be Vg

microphone were not loaded by

V=kV,

Insert Voltage
Vi applied in series
with microphone

Q==

Preamplifier

If the
a preamplifier the open-circuit output
voltage would be V4

microphone were not loaded by
V=kV,;

If V is same in
both cases then

Vi =V, = microphone
open-circuit output voltage

Open-circuit sensitivity = —:‘—’-

820196

@g. 8. Insert voltage calibration technique for determining the open circuit sensitivity of a condenser microphone
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Fig.9. Type 2645 S as delivered in mahoga-
ny case together with accessories

WB0850 (System Development) and
an external oscillator are used. As a
sound source, either the Sound Level
Calibrator Type 4230 giving a level of
94dB re 20 uPa at 1 kHz or the Piston-
phone Type 4220 giving a level of
124dB re 20pPa at 250Hz may be
used.

Type 2645 is also supplied with
B& K Reciprocity Calibration Appa-
ratus Type 4143 which is designed for
reciprocity calibration of condenser
microphones in accordance with TEC
327 and 486, insert voltage calibration,
comparison calibration, and the mea-
surement of frequency response of
condenser microphones using the elec-
trostatic actuator technique.

Like Type 2639, Preamplifier Type
2645 is available in two forms denoted
by suffixes “S” and “T". Type 26455,
shown in Fig.9, consists of the Pream-
plifier delivered in a mahogany case
together with 12”7 to 1”7 Adaptor
UA0786, Coaxial Input Adaptor
JJ2617, Flexible Extension Rod
UA0196, Screwdriver QA0001 and
Adaptor JE0002. Type 2645T consists
of Type 2645, Screwdriver QA0001
and Adaptor JE0002, and is delivered
in a plastic case as shown in Fig.10.

Preamplifier Type 2660

Preamplifier Type 2660 has been
specifically designed for use with one-
inch diameter B& K Condenser Mi-
crophone Type 4179 which is fitted to
the 2660 via !'A2” to 17 Adaptor
DB0375. The extremely low inherent
noise of both the Preamplifier and the
Microphone allows noise measure-
ments to be carried out below the
nominal 0dB re 20 pPa reference level
for acoustic measurements, for hear-
ing research investigations and mea-
surements of very-low noise levels.
The typical noise floor of the assembly
is —2,5dB(A). Type 2660 may also be
used as a normal microphone pream-
plifier with other B&K Condenser
Microphones and provides selectable
0dB or +20dB gain. It accepts 1"
Types directly and 17, '4” and 14"
Types via Adaptors DB 0375, UA 0035
and UA0036 respectively.

Type 2660 is equipped with a three-
position function selector. Fig.11
shows a simplified block diagram of
the 2660, illustrating the signal path
in each of the three operation modes:

“Lin. 0dB”: In this position the
frequency response of the 2660 ranges
from 2Hz to 200kHz +0,5dB and the
signal is output directly after the 0dB
gain input buffer stage.

“Lin. +20dB”: In this position,
the signal passes from the input buffer
to a low-noise amplifier with +20dB
gain and is output via a second buffer
stage. The frequency response of the
Preamplifier is linear from 20Hz to
200kHz +=0,5dB.

“4179 +20dB”: In use with Mi-
crophone Type 4179, the function se-
lector is set to the “4179 +20dB” po-
sition. The signal is fed through the
input stage, low-noise amplifier and
output buffer to a filter network which
compensates for the underdamped

ny case together with accessories

primary resonance of the 4179 dia-
phragm system, giving a linear 0° inci-
dence free-field frequency response
for the complete system from 7Hz to
12,5kHz +2, -3dB. The system fre-
quency response 1s in accordance with
IEC 651, Type 1.

A heater element is built into the
tip of the 2660 for use with micro-
phones under very moist conditions.

Type 2660 is delivered in a mahoga-
ny case together with 12” to 1” Adap-
tor DB0375, Coaxial Input Adaptor
JJ2617 and Adaptor JEO0002, as
shown in Fig.12. Space is provided in
the case of the 2660 for storing Type
4179 in its mahogany case.

Application Ranges

Primarily intended for use with the
wide range of condenser microphones
available from Briiel & Kjer, the Pre-
amplifiers allow the selection of a mi-
crophone-preamplifier assembly to
suit the requirements of a particular
measurement.

“Lin. 0dB" position

A

Signal Sable

il 0dB §—s— +20dB 0dB
Input Low-noise Output
Buffer Amplifier Buffer

“Lin. +20dB" posl!lonz
©

A ;
V\ “4179 +20dB" position

4179
Frequency Response
Compensation Filter

Signal
Output

o O

832005

Fig. 10. Type 2645T as delivered in plastic
case

Fig. 11. Simplified block diagram of T'ype 2660, showing the signal path in each of the three

operation modes
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In conjunction with Microphones
Types 4135, 4136 or 4138, Type 2633
provides an assembly which is ideal
for high intensity, high frequency ap-

plications. The small size and compact
construction make it suitable for ap-
plications such as jet noise and bound-
ary layer investigations.

Assembly* Dynamic Range
Lower Limit Upper Limit
Preamplifier | Microphone | 3,16Hz | /3 octave | A-weighted Linear <3% <10%

Type Type at 1kHz| at 1kHz Level |20Hzto20kHz |distortion|distortion

(dB) (dB) (dB) (dB) (dB) (dB)

e 4135 5 23 39 Sl 164 174

2633 4136 13 32 47 59*+* 172 182

18" | 4138 23 43 56 68" 168 178

1 4144 -24 -5 10 11 146 152

4145 =21 -2 11 11 146 152

4133 | -1 22 28** 160 164

4134 -13 6 21 26 160 164

2639 2" | 4149 | 12 22 26 160 164

4165 | -18 1 15 17 146 152

4166 | -19 0 15 17 146 152

Tt 4135 4 23 36 44* 164 174

4136 12 31 43 Hers 172 182

1/8” | 4138 26 45 55 66** 168 178

|| 4144 =28 -4 10 12 146 152

{ 4145 | -20 -1 11 12 146 152

4133 | -10 9 22 205 160 164

4134 | -12 7 21 27 160 164

2645 127 | 4149 =11 8 22 27 160 164

4165 | -18 1 16 18 146 152

4166 | -18 1 16 18 146 152

e 4135 8 27 38 48** 164 174

4136 14 33 45 56** 172 182

/8" | 4138 26 45 58 68" * 168 178

| 4144 | 25 -6 10 11 146 152

: 4145 -22 -3 11 11 146 162

4133 | 11 8 22 28" 160 164

4134 | -13 6 21 26 160 164

2660 27 | 4149 | —12 7 22 26 160 164

4165 -18 1 15 17 146 152

4166 | -19 0 15 ik 146 152

i 4135 4 23 36 44** 164 174

4136 12 31 43 525& 172 182

18" | 4138 26 45 55 66" 168 178

2660 + 17 4179*| -34 -16 -2,5 2,6 102 102

2631***| 12 I 4147 30 49 63 73 150 160

* Assembly consisting of microphone, adaptor (if any) and preamplifier (only Microphone and Preamplifier Type
numbers shown). Nate that 2660 in use with 4179 includes +20dB gain in the preamplifier. For data concerning Types
4160, 4130, 4129, 4155 and 4176, see separate Product Data sheets

** Linear 20 Hz to 200 kHz

*** For details of Carrier System Type 2631, see separate Product Data Sheet

TO0804GBO

Table1. Dynamic ranges of typical microphone and preamplifier assemblies. The upper
limits are given for two degrees of distortion at 100Hz while the lower limits
indicate the typical noise floor of the assembly for various bandwidths of the

associated measurement equipment.

widths are valid at 1kHz only
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The limits for 3,16 Hz and /3 octave band-

Type 2639 together with a 14” or 17
microphone provides an assembly
which is ideally suited for most gener-
al sound level measurements. For
more special applications, 1/4” and 15”
Microphones may also be used.

Type 2645 is primarily intended for
insert voltage calibration of 12” and 1”7
condenser microphones. In addition, it
can be used together with a 17, 147,
147 or 18” microphone for a similar
range of applications as Type 2639.

Type 2660 together with B& K Con-
denser Microphone Type 4179 offers a
unique assembly for controlled mea-
surements of very-low-level sound
pressures. The Preamplifier has very
low inherent noise and may also be
used with other Microphones.

The dynamic ranges of some typical
B&K Preamplifier and Condenser
Microphone assemblies are shown in
Table1. Note that the inherent noise
of associated measurement equipment
must also be taken into consideration
when determining the lower limit of
the complete measurement chain.

Characteristics

Frequency Response — Trans-
ducer Capacitance

The frequency response of the pre-
amplifier depends on the transducer
capacitance connected to the pream-
plifier input and the capacitive load
(e.g. due to extension cables) connect-
ed to the output. The effects of capac-
itive load on the preamplifiers is dis-
cussed in the next section.

Figs.13 to 16 show the frequency
responses of the Preamplifiers at in-
put signal levels less than the maxi-
mum input voltage and with no exten-
sion cables connected to the output.
Fig.13 shows the frequency response
of Type 2633 fitted with 4” (6,4 pF)
and 1Y8” microphones (3,5 pF). Figs.14
and 15 show the frequency response of
Types 2639 and 2645 respectively,
when fitted with different B& K Con-
denser Microphones. Fig.16 shows the
frequency response of Type 2660 (0dB
and +20dB gain) with various micro-
phones connected to the input. Typi-
cal capacitances of B & K Microphones
are:

50 to 60 pF: Types 4144, 4145, 4160,
4179 (1”7 diameter microphones)
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Fig. 13.

Fig 14.

Fig. 15.

Fig. I6.

Frequency response of Preamplifier
Type 2633 with different transduc-
er capacitances connected to the
input

Frequency response of Preamplifier
T'ype 2639 with different transduc-
er capacitances connected to the
input

Frequency response of Preamplifier
Type 2645 with different transduc-
er eapacitances connected to the
input

Frequency response of Preamplifier
Type 2660 with different transduc-
er capacitances connected to the
input
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12,5t0 21 pF: Types 4129, 4130,
4133, 4134, 4147, 4149, 4155, 4165,
4166 and 4176 (12” diameter micro-
phones)

6,4pF: Types 4135 and 4136 (14”
diameter microphones)

3,5pF: Type 4138 (13” diameter mi-
crophone)

Frequency Response — Capaci-
tive Loading

The capacitive load of extension ca-
bles on the output of the preamplifiers
influences the frequency response and
the upper distortion limit. The influ-
ence on the upper distortion limit is
dealt with in the following section.
The curves given in Figs.17 and 18
show the influence on the high-fre-
quency cut-off at different load capac-
itances and different transducer ca-
pacitances corresponding to those of
the B& K condenser microphone car-
tridges. Fig.17 illustrates this for
Type 2633, while Fig. 18 shows the ef-
fect for Types 2639, 2645 and Type
2660 (0dB position). When determin-
ing the total frequency response of the
preamplifier with extension cables,
use is made of these curves together
with the curves given for Frequency
Response — Transducer Capacitance.

Output Characteristics — Ca-
pacitive Loading

If the specified maximum output
current of the preamplifier is exceed-
ed, the signal will be distorted.
Figs.19., 20., 21., and 22 give the up-
per distortion limit (3% ) as a function
of output voltage and load capacitance
(cable length) at the output of the pre-
amplifier. Fig.19 shows the effect of
capacitive loading for Type 2633 for
120V and 28V DC powering. Fig.20
shows the effect for Types 2639 and
2645 for 120V and 28V DC powering.
Figs.21 and 22 show the output char-
acteristics of Type 2660 in the

Extension | 444057 | AO0028 | AO0029
Cable

L th 3m 10m 30m
eno (10ft) | (33ft.) |(1001t.)
< 6mm 9mm | 9mm
Diameter

(1747 | (37) | (3587)

Capacitance to
300pF | 570pF |1700pF
groundotthe o, /ol ez ok m) | (57 pF/m)

signal conductor

Table2. Extension Cables A00027,
A00028 and AO0029
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“Lin. OdB" and “Lin. +20dB” modes Accessories
of operation respectively. The charac-

teristics for low-level signals are also The Preamplifiers are delivered
shown in Figs.21 and 22. with certain standard accessories as
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Fig. 17. Upper frequency limit (-1dB) as a function of load (extension cable capacitance)
for Preamplifier Type 2633 with different transducer capacitances connected to the

input
o R S b S [T
™~
nF \\ "‘*:‘:-.. Types 2639 and 2645
" e N~ Type 2660 (0dB position)
\\\'\. \
] r\.\""-.._ \
- o -
c 100 5“\
Bt S~
5} \""--.
g 50 - I {50 pF
g == S S~
O ‘ \\ "---..,\
b 50 I~ EOp\
Q2 -y
= \\\“‘\
L T, 6.4pF
10 |
3,5pF
5 ]
2
1 ) R U 10 20 30 40 50 70 100 200

Frequency (kHz)
832004
Fig. 18. Upper frequency limit (-1dB) as a function of load (extension cable capacitance)
for Preamplifiers Types 2639, 2645 and 2660 (0dB gain position) with different
transducer capacitances connected to the input

100 T ‘ |
50 SRt T e — 3 . E—
VHMS
5 1R e
10 | unloududri il | IS T?t ol
3 /2 \\
T T e P e i ey L
£ 5 — - : Sl N !
.2k A \
2 L . B =
o) |
©
> 1 1
-]
2 o5}— Type 2633
a 3% distortion limit
— 120V DC supply
0.2—_C 28v DG supply
0,1 | |
2 E 10 2 5 102 2 R0 D 5 a0t 2 5Hz 105 2
Frequency BOOSOS/ 2

Fig.19. Preamplifier Type 2633: Upper limit of dynamic range (3% distortion) due to
capacitive loading as a function of output voltage and frequency



described in the introductory sections.
Full information on accessories avail-
able for use with B & K Condenser Mi-
crophones and Preamplifiers are given
in the Product Data sheet available
for the Microphones. A survey of these
accessories is given in Fig.23.

Extension Cables
Three standard-length extension ca-
bles are available. The cables have

Fig.20. Preamplifiers Types 2639 and
2645: Upper limit of dynamic
range (3% distortion) due to ca-
pacitive loading as a function of
output voltage and frequency

Fig.21. Preamplifier Type 2660
(“Lin. 0dB" position): Output
characteristics for different capaci-
tive loading as a function of output
voltage and frequency. See also
Fig. 22

Fig.22. Preamplifier Type 2660
(“Lin. +20dB" position): Output
characteristics for different capaci-
tive loading as a function of output
voltage and frequency. See also
Fig. 21

used when it is necessary to carry an
extension cable through closed win-
dows, doors, etc. The flat cable can
easily follow sharp bends, the thick-
ness being only 0,2mm. Length of the
cable is 300mm (12in). Typical appli-
cation are in sound insulation and re-
verberation measurements in build-
ings.

very low capacitance and extremely
good shielding so that several lengths
can be connected together. The influ-
ence on distortion characteristics and
high frequency response can be seen
in Figs.17 to 22. Table 2 gives the
length, diameter and capacitance of
the cables.

Tape Cable AR0001
This very flat, flexible 7-core cable is
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Specifications 2633, 2639,

Preamplifier 2633 2639

Type No. 120V DC Power | - 28V DC Power 120V DC Power l 28V DC Power
Frequency Range: 3Hz to 200kHz +0,5dB (2 Hz: +1dB, -0 dB) 2Hz to 200kHz +0,5dB

Input Impedance (typ.): >50G0)0,25 pF* 10GR|0,4pF 23G2/0,15pF | 23G0(/0,25pF
Output Impedance: <1000 6002 (typ.) <500

Max. Output Current (peak):

1.5 mA(at Vour <4,2 Vpeak) | 0.25mA(at Vour < 1,4 Vpoar) | 1,5 MA(at Vour < 4,2 Vpgar) | 1,3 MA(at Vou < 1,4 Vpaay)

Max. Output Voltage (peak):

45 V(@t Ly, < 0,5 MAyga) 8,5 V(at loy < 0,1 MApaai) 45 V(at loy; < 0,5 MApgai) 8,5 V(at loyt < 0,5 MApgak)

Attenuation: <0,06dB — <0,035dB <0,1dB
Output Characteristics: See Fig.19 See Fig.20
Phase Linearity:
(20Hz to 20kHz) within +2° within +2°
unloaded 1, to 200kHz) within +8°, — 13c (6:4PF) within =150 (20PF)

Input Noise:

with dummy microphone.

A: A-waighted

Lin.; Linear 20Hz to 200kHz

50pF (17 microphone):
20pF ('/2” microphone):
6,4pF (1/4” microphone):

3,5pF (/8" microphone):

A: <1,3uV, typ. 0,9uV
Lin: <6uV, typ. 3,8 uV
Ar <22uV, typ. 1,7V
Lin.: <8V, typ. 5,5uV
A: <TuV, typ. 5,8uV* A <55uV, typ. 4,50V
Lin.: <30pV, typ. 19uV* Lin.: <20 pV, typ. 13xV
A <12uV, typ. 7uV A <15uV, typ. 10uV
Lin: <500V, typ: 23ay,  +with adaglorUA0160) Lin.: <304V typ. 25uV

(with adaptor DB0375)
(no adaptor required)
(no adaptor required)

(with adaptor UA 0035)

(with adaptor UA 0036)

Vibration Sensitivity (typ.):
with dummy microphone. 1ms™2 in di-
rection of greatest sensitivity)

50pF (1” microphone): — 400 uV (with adaptor DB 0375)
20pF (/2" microphone): — 20 uV (no adaptor required)
6,4pF (/4" microphone): 40 uV (no adaptor required) 400 uV (with adaptor UA 0035)
3,5pF (/8” microphone): 250 uV (with adaptor UA0160) imv (with adaptor UA 0036)

Magnetic Field Sensitivity:

with dummy microphone. B0Am™!, typically 4 uV

50Hz magnetic field

Temperature Range: -20 to +60°C (-4 to 140°F)* l -20 to +60°C (-4 to 140°F)

Connector Type:

B&K 7-pin male plug JP0715. Matches female sockets JJ0724 (cable mounting) and JJ0722/3/5 (panel mounting). Also
matches 7-pole female sockets JJ0704 (cable mounting) and JJ 0703 (panel mounting) with Adaptor JE 0002 supplied

Pin Connections:
@ pin 1: Ground pin 1: Ground
@ @ pin 2: 200V DC Pol. Voltage pin 2: 200V DC Pol. Voltage
pin 3: Ground pin 3: Ground
@ @ @ pin 4: Signal Output pin 4: Signal Output
pin 5: 120V or 28V DC Power Supply pin 5: 120V DC Power Supply
@ @ pin 6: Not connected pin 6: 28V DC Power Supply
pin 7: Not connected pin 7: Heater Supply
C 800250 Housing: Ground Housing: Ground
soldering side of plug JP0715 shown
Dimensions: ¢6,35 x 88mm (¢0,25 x 3,5in) ¢12,7 X 83mm (0,5 x 3,3in)
Cable Length: 3.4m (11,21t.) 2m (6,6ft.)
A ies Included Adaptor JE0002 2639 T: Adaptor JE 0002
2639S: 1/2” to 1” Adaptor DB0375
Coaxial Input Adaptor JJ2617
Flexible Extension Rod UA 0196
Adaptor JE 0002

Accessories Available**:

Extension Cables: AO0027, 3m (9,81t.); AO0028, 10m (32,81t.); AO0029, 30m (98,4 1t.)

Tape Cable: AR0001, 300mm (12in)

Tripod Adaptors: UA0588 and UA 0802 for mounting /2 and 1” preamplifiers on tripods with 3/8” W thread
Portable Floor Stand: UA 0587 (includes Adaptor UA 0588)

Portable Floor Stand: UA 0801

Measuring Amplifiers and Frequency Analyzers Types 2609, 2610, 2636, 2010, 2120, 2131, 2134, 2032, 2033, 2034

Portable Two Channel Microphone Power Supply Type 2804
Two Channel Microphone Power Supply Type 2807
Eight Channel Multiplexer Type 2811

TO0805GB1

AN
* Operaling temperature range to 100°C (212°F) with modified data: input approx. 5G(0,25pF (120V power). Input Noise: approx. 34 uV A-weighted, 1504V Lin, 20Hz to 200kHz (6.4pF. 4" micro-

phone)
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2645, 2660

2645 2660
120V DC Power | 28V DC Power “Lin. 0dB” Position “Lin. +20dB" Position “4179 +20dB” Position
2Hz to 200kHz +0,5dB 2Hz to 200kHz +0,5dB 20Hz to 200kHz +0,5dB
6,6 G00,15pF | 6,6G0[0,25pF 36GQ)0,3pF

<500Q

<500

500

1,5 mA(at Vo < 4,2 Vpeax) 1,3 mA(at Vou < 1.4 Vpeax)

1,5 mA(at Vo < 4,2 Vieax)

7 mA(at Vo < 1,4 Vpeax)

45 V(at loy < 0,5 mAgeak) 8,5 V(at oy < 0,5 MApeak)

45 V(at lgy < 0,5 MApea)

3,5 V(at lgy < 2,5 MAggak)

<0,035dB <0,1dB <0,035dB +20dB gain +0,1dB
See Fig.20 See Fig.21 See Fig. 22
within +2° within +2° within =20° —
within 200 COPF) within +20° (OPF) s i e

Ar <1,8uV, typ. 1,4uV
Lin.: <7V, typ. 5,5uV
A <28uV, typ. 2,2uV
Lin.: <10puV, typ. 7uV
A:  <T7uV, typ. 5,5pV
Lin.: <25uV, typ. 17 pV
A: <15uV, typ. 11uV
Lin.: <40uV, typ. 30uV

(with adaptor UA 0786)
(no adaptor required)
(with adaptor UA 0035)

(with adaptor UA 0036)

Ar <11V, typ. 0,8uV
Lin.: <5pV, typ. 3,2uV
T <2,2uV, typ. 1,6V
Lin.: <8uV, typ. 5,1V
A: <55uV, typ. 4,1,V
Lin.: <20uV, typ. 11V
A: <154V, typ. 7.1V
Lin.: <30pV, typ. 23V

A <1,1uV

vaith:adaptar DBO3ES) (with adaptor DB0375)

(no adaptor required) —
(with adaptor UA 0035) —

(with adaptor UA 0036) —

300 uV (with adaptor UA 0786) 4004V (with adaptor DB0375)

160 uV driven shield (no adaptor required) 60 uV (no adaptor required)

400 uV (with adaptor UA0035) 400V (with adaptor UA0035)

1mVv (with adaptor UA 0036) imV (with adaptor UA 0036)
typically 4 uV

-20 to +60°C (=4 to 140°F)

-20 to +60°C (-4 to 140°F)

B&K 7-pin male plug JP0715. Matches female sockets JJ 0724 (cable mounting) and JJ0722/3/5 (panel mounting). Also matches 7-pole female sockets
JJ0704 (cable mounting) and JJO0703 (panel mounting) with Adaptor JE0002 supplied

pin 1: Ground

pin 2: 200V DC Pol. Voltage

pin 3: Insert Signal

pin 4: Signal Output

pin 5: 120V DC Power Supply
pin 6: 28V DC Power Supply

pin 7: Heater Supply

Housing: Ground

pin 1: Ground

pin 2: 200V DC Pol. Voltage

pin 3: Ground
pin 4: Signal Output

pin 5: 120V DC Power Supply
pin 6: 12V Heater Supply

pin 7

1 12V Amplifier Supply

Housing: Ground

¢12,7 x 83mm (£0,5 x 3,3in)
23,6 X 106 mm (¢0,93 x 4,2in) with Adaptor UA 0786

Preamplifier Input Stage: ¢12,7 x 83mm (¢0,5 x 3,3in)
Preamplifier Connector Stage: ¢25 x 175mm (1,0 x 6,9in)

2m (6,61t.)

2m (6,61t

2645T: Screwdriver QA 0001
Adaptor JE0002

26458S: /2" to 1” Adaptor UA0786
Coaxial Input Adaptor JJ2617
Flexible Extension Rod UA 0196
Screwdriver QA 0001
Adaptor JE0002

1f2” to 17 Adaptor DB0375
Coaxial Input Adaptor JJ2617

Adaptor JE0002

Tape Cable: AR0001, 300mm (12in)

Portable Floor Stand: UA 0801

Extension Cables: AO0027, 3m (9,81t.); AO0028, 10m (32,8ft.); AO0029, 30m (98,4 1t.)

Tripod Adaptors: UA0588 and UA 0802 for mounting /2" and 1” preamplifiers on tripods with 3/8” W thread
Portable Floor Stand: UA 0587 (includes Adaptor UA 0588)

Measuring Amplifiers and Frequency Analyzers Types 2609, 2610, 2636, 2010, 2120, 2131, 2134, 2032, 2033, 2034

Insert Voltage Junction Unit: Type 9585

Portable Two Channel Microphone Power Supply Type 2804
Two Channel Microphone Power Supply Type 2807

Eight Channel Multiplexer Type 2811

TO0806GBT

** For survey of microphone and preamplifier combinations, see Fig.23.

*** For detalls of Type 2660 in use with Microphone Type 4179, see separate Product Data sheet
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