- Product Data

Audio Analyzer — Type 2012

USES:

O Development and quality control testing of electroa-
coustic and vibration transducers: loudspeakers,
telephones, headphones, microphones, hearing-
aids, hydrophones, accelerometers

O Linear and non-linear system analysis
O Propagaticn path identification

O Acoustical measurements in rooms and vehicles

FEATURES:

O Transducer workstation with three different meas-
urement modes:
TSR — Time Selective Response
SSR — Steady State Response
FFT — Fast Fourier Transform

O 12" high-resolution colour monitor

O Up to 36 curves can be displayed simultaneously
O Frequency range: 1Hz to 40kHz

O Distortion and noise: <-80 dB re full scale input

O Fast time selective measurement of complex re-
sponse in both time and frequency domains — up
to 20th harmonic

The Type 2012 Audio Analyzer is}
powerfl -instruoment for transducer
measurements and system analysia, It
features a colour screen, built-in 8Y/,"
floppy disk drive, YEEE-488 and RS-
232.C interfaces, three measurement
modes and an Auto Sequence facility.
The Time Selective Response mode en-
ables extremely fast, accurate, swept
ging measurements of the free-field re-
sponse of a transducer in. an ordinary
room up to the 20th harmonie, The
Steady State Response mode enables
stepped sine measurements of Har-
monic, Difference Frequency and Inter-
modulation distortion. The 2012 also
incorporates a 1600 line single-channel
FFT for spectrum measurements.
Type 2012 has numerous post-pro-
cessing capabilities: windowing, block
arithmetie, addition of poles and zeros,
sguare and square root, abscluate velue,
and editing of response data. Applica-
tions include development and guality
control testing of loudspeakers, tele-.
phones, microphenes and other elec-

O Auiomated measurements of individual Harmonic,
Intermodulation, and Difference Frequency distor-
f{ion components

O 1600 line FFT spectrum
O User-definable Auto Seguences

O Extensive post-processing facilities: +, —, x, {, 1/x,
X2, \x, Ix|, poles, zeros, windowing, editing,
smoothing

O On-screen help facility — in English, French or Ger-
mar

O Input autoranging

O Preamplifier (microphone) and balanced or single-
ended direct inputs

O Two separate built-in sine generators

Q Built-in 31/2”. t.44Mbyte, PC/MS-DOS compatible
floppy disk drive for storage of data, setups, and
Auto Seguences

O Hard copy facility for plotiers and printers, both
colour and monochrome, direct or via disk

O Flexible, user-friendly digita!l interfaces (IEEE-488/
|IEC 625-1 and RS-232-C)

O |EEE-488 bus controller function

Q&cuusﬁc and vibration tremsducery
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/BP 099511
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Introduction

Audio Analyzer Type 2012 offers
three powerful measurement tech-
niques in one instrument. Time Se-
lective Response (TSR), Steady State
Response (SSR) and FFT Spectrum
(FFT} techniques combined with full
complex processing, ensure that Type
2012 will solve almost any electroa-
coustic measurement problem.

TSR Mode

The TSR mode enables “free-field”
measurements without an anechoic
chamber, by rejecting the reflections
from an ordinary listening room.
Type 2012 incorporates & technigue
that allows a useful combination of
speed, accuracy and signal/neise ratio
for such measurements.

S8R Mode

The SS5R mode offers comprehensive
distortion measurement facilities:
Harmonie, Intermodulation and Dif-
ference Frequency distortion modes.
For band-limited objects, such as
electroacoustic transducers, non-line-
arities cannot be evaluated simply by
measuring Harmonie, Intermodula-
tion or Difference Frequency distor-
tion at a few freguencies only. The
inclusion of all three distortion modes
means that measurements can be
made beyond the upper frequency
limit of a test object. This is possible
because the distortion components
will remain inside the working fre-
quency range of the object.

FFT Mode

The FFT Spectrum mode has been
specially developed for optimum
analysis of transient signels in the
time or frequency domsins.

Description
Type 2012 features a 12” high-reso-
lution colour sereen, 16 different col-
ours can be selected from a palette of
4096 colours. Setting up the screen
format for simultaneous presentation
of up to 36 curves on one or two graph
fields is very simple with Type 2012,
and multiple curves are easily pre-
sented by using different colours.
The 2012 is simple to operate. The
“goft key” system significantly reduc-
es the number of keys. The keys are
organized to give g good overview of
the various functions, and logical
menus provide a guide for setting up
the analyzer. The soft keys are posi-
tioned along the right-hand edge of
the colour monitor.
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Fig. 1 Flow-chart showing the basic data flow in Type 2012, Data from the measurement
module are stored as complex numbers in the buffer memory or one of the ten result
memories. Graph functions can be calculated and displayed after a measurement is

performed

A  command-oriented Auto Se-
guence facility makes it simple to set
up the 2012 to perform a specific
task. Auto Sequences are edited in a
gpecial menu, and are basically a se-
guence of setup changes or control
commands which are executed in the
same order as they are set up., The
Auto Sequence facility allows you to
tailor the operation of the 2012 to a
specific application. Five Auto Se-
quences, each containing up to 100
lines, can be stored in the 2012. Auto
Sequences can also be saved or read
from a dislk.

Measurement data are always
stored as complex frequency func-
tions in the measurement buffer or
one of the ten result memories —
‘M1" to “M10”. The data in each of
these memories can then be proc-
essed further, as complex numbers,
using the Block Arithmetic facility.
Fig.1 gives an overview of the data
flow inside Type 2012.

Measurement results obtained in
TSR or S8R mode are calculated as
transfer functions, whereas measure-
ment results obtained in FFT mode
are calculated as amplitude-density
gpectra.

The input and output of the ana-
lyzer can be calibrated in any desired
unit. Once calibrated, the 2012 level
settings refer directly to the signal at
the terminals of the measurement oh-
ject. An autorange function exists for
setting the optimum input gain.

For most applications the 2012 is
a self-contained instrument. It has
both direct and microphone inputs
and two separate built-in gine signal
generators for excitation. The Direct

Input can be used balanced or single
ended. The “Preamp. Input” is used
for connecting a standard B&K mi-
crophone preamplifier and measuring
mierophone.

Graphic presentation and docu-
mentation are set up in the Screen
Format menu. This menu has com-
prehensive facilities for documenta-
tion and hard copies of all
parameters concerning a measire-
ment can easily be made. Two screen
pictures with a total of 36 graphs can
be stored simultaneocusly. The Graph
menu is used for setfing up the pa-
rameters for the frequency and time
domain functione. Any desired graph
function can be displayed afier a
measurement has been performed. A
set of graph data is calculated based
on the parameters in the Graph
menu and the measurement data
from the measurement buffer or one
of the result memories. The flexibility
of the graph axis parameters and the
possibility for individual graph anno-
tations give great freedom for view-
ing and documenting the results.

A standard “QWERTY" keyboard is
delivered with the 2012. It is used for
entering text on graphs and for per-
sonal comments on a text page. The
keyboard can easily be changed to in-
clude German or French characters.
The analyzer is supplied with Eng-
lish, German or French program
digks (see specifications), This gives
the option of selecting English, Ger-
man or French characters, as well as
dieplaying help pages in the desired
language.

The 2012 has extensive on-line
help facilities. One status line and
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Fig.2 The Time Selective Response mode ailows the free-field re-
sponse of a loudspeaker to be measured in an ordinary room. A
linear sweep is used for excitation. Various deloys are converted
into frequency shifts proportional to the deloy and sweep rate S.
The figure shows the instantaneous frequencies at the moment in

time when the generator is at 1000Hz=z

one arror-message line appear at the
bottom of the secreen to give immedi-
ate help or warning about the button
which has just been pushed. A com-
prehensive full-screen help page can
be obtained by pressing “Help” and
then pressing the key for which help
i8 required,

Measurement Modes

A Mode menu is used for selecting
either the TSR, SSR or FFT measur-
ing mode, or one of the five Auto Se-

Fig.3 The 2012 measures the fundaemental frequency or selected
harmonic (up fo the 20th), in TSR mode. The light raster area
represents the data which are actually used for anelysing the
response. The sweep renge is automatically increased to eliminate
“edge effects”. The triangular dark ruster areas represent the extra

data. The width of the data area is given by the Time Range
which is equivalent to the length of the time window

quences. Measurements are always
performed in the mode selected in the
Mode menu.

Separate measurement and display
processors allow the analyzer to be
quickly set up for another measure-
ment — even while a measurement
i8 in progress.

Time Selective Response

The TSR mode employs a technigue
for measuring a time-selective trans-
fer function using a linear continuous
sine sweep with constant or frequen-
cy-weighted amplitude. The main ad-
vantage of this technique is its
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Fig.4 TSR menu with dual graph display. The upper graph shows the frequency respanse
for a small loudspeaker measured at Im distance. The lower graph shows the time
response (magnitude of the impulse response) for the same measurement setup

capability of rejecting neise and re-
flections, even with short measuring
times.

Omne of the main applications of the
TSR mode is the simulated measure-
ment of free-field response, for exam-
ple, in evaluating loudspeakers in a
normal reverberant environment,
thus avoiding the use of an expensive
anechoic chamber. One of the proper-
ties of TSR is that the magnitude and
phase responses are available in both
the time and the frequency domains,
Both the frequency and the time do-
main responses are typically availa-
ble almost instantaneously.

The driving signal used for TSR is
& linear sine sweep, i.e. the instanta-
neous frequency is linearly related to
time. This linear sweep links time
and frequency together in such a way
that a selection in time - and con-
sequently in space — can be cbtained
by filiering in the frequency domain,
see Fig. 2. An advanced detector al-
gorithm ensures that the response is
calculated correctly, independent of
the selected sweep time.

The synchronism between the exci-
tation signal and the filter tracking
the response provides the 2012 with
an inherently good signal/noize ratio.
The TSR technique offers the optimal
combination of signal/noise ratio and
measuring time, for almost any prac-
tical measuring situation. The basic
parameters which must be consid-
ered when sefiing up a TSR meas-
urement are: Frequency Range,
Delay, Time Range, and Sweep Time.
The relationship between these pa-
rameters is illustrated in Fig. 3. De-
lay is the time bhetween excitation of
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Fig.§ Harmonic distortion, Difference Frequency and Intermod-
ulation distortion cen be measured seleciively using stepped sine

excitation in Steady State Response mode

the measuring object and collection
of the measurement data. Time
Range is equivalent to the length of
the time window for the measure-
ment. Sweep Time is the time it takes
to perform a sweep covering the spec-
ified frequency range, ie. the effec-
tive measurement time. When
performing a measurement, the
sweep range entered is automatically
inereased to keep unavoidable “edge-
effects” outside the frequency range
of interest (see Fig.3). Choosing a
longer sweep time, will improve the
signal/moise ratio  proportionally,
Hence the sweep time should be cho-
sen s0 that the noise 1s sufficiently
suppressed. Normally this can easily
be obtained with sweep times of the
order of a few seconds. A number of
averages (1 to 1024) can alsc be spec-
ified to improve the signal/noise ratio
which only depends on the total ef-
fective measurement time.

Measurements can be made for the
fundamental or up to the 20th har-
monic. A sweep can be made in both
directions, depending on the specified
start and stop frequencies. The posi-
tion of the time window can be varied
around the measured impulse re-
sponse to compensate for large prop-
agation times in the measured object.
Fig.4 shows the TSR Setup menu
with a dusal graph display.

Steady State Response

The S5R mode employs a technique
for measuring a steady state transfer
function using stepped sine excita-
tion with an adaptive scan algorithm.
The adaptive scan algorithm means
that the steady state response is

1-6

Fig. 6 SSE Intermodulation distortion menu and graphical pres-
entation for setting up the parameters for measuring Intermodu-

lation distortion. This menu is sef up for measuring the
fundamental, the Intermadulation distoriion orders 2, -2, 3, -3,
4, —4, 5, -4 and Thtal Distortion

measured to the user-specified sceu-
racy in the minimum possible time,

In general, SSR mode is desirable
for measurements at a number of sin-
gle frequencies. The distribution of
the excitation frequencies for an S5R
measurement can be linear, logarith-
mie or user-defined.

A stepped gine signal is used for
excitation in SSR mode. The adaptive
gcan algorithm automatically sam-
ples at each frequency until the re-
sponse has stabilized to within the
specified accuracy. In this way the
measurement is optimized in the
minimum time for a given accuracy.

The SSR mode also incorporates
extensive facilities for measuring dis-
tortion. Graphical menus make it
easy to set up the system to perform
Harmonie, Difference Frequency and
Intermodulation measurements.
Fig. 5 illustrates the different distor-
tion modes.

Harmonic distortion mode can in-
clude any harmonic up to the 20th.
Total {including fundamental), Total
Distortion (not including fundamen-
tal) or THD can also be specified in

this menu.

Difference Fregquency distortion is
measured hy exciting the system
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Fig.7 88K menu with dual graph displey. The upper graph shows the near-field fre-
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Fig. 8 Autosequences are listed using the equivalent IEEE-488 bus commands. This Auto
Sequence will perform a TSR measurement of the fundamental and the 2nd and 3rd
harmonic distortion components, display the curves on the screen and finally make a
hard copy of the screen picture

with two test tones of constant or
weighted amplitude, f; and f;. The
two tones are stepped through the
frequency range of interest, while
keeping a fixed frequency difference
between them.

Intermodulation distortion is also
measured by using two test tones, f;
and f5, with constant or weighted am-
plitude. f; is kept at a fixed low-fre-

quency, while f; is stepped through
the frequency range of interest. One
of the main advantages of Intermod-
ulation and Difference Frequency dis-
tortion measurements is that they
can be used for measurements be-
yond the upper frequency limit of a
gystem, (since the resulting digtor-
tion components remain inside the
frequency range of the gystem). Fig. 6

shows the Setup menu for measuring
Intermodulation distortion.

Fig. 7 shows the menu for setting
up the SSR parameters. Linear, log-
arithmic or user-defined distribution
of excitation frequencies can be se-
lected. Step size can be set to Yy,
B 1/12, 1:”24, 1/95-0ctave and PI‘OgTBB"
sive, i.e. starting with the Y/;-octave
excitation frequencies, then adding
the remaining frequencies to make a
1/5-0ctave measurement and so on
unti]l ail the Ygg-octave frequencies
have been measured. The optimum
filter bandwidth is set automatically.

Fast Fourier Transform

In FFT Spectrum Mode an FFT algo-
rithm is used for measuring the apee-
trum of & signal from a measurement
ohject. The test object may be excited
from the internal sine generators in
Type 2012,

The single-chanuel FFT mode is
suited for the analysis of continuous
gipnale and for transient signals,
where the entire signal to be ana-
lyzed fits into the analyzer memory.
The FI'T mode can be advantageous
for measuring, e.g.,, background
noise, telephone dialling tones, at-
taclk/release times of compressor cir-
cuits or for a quick evaluation of non-
linearities in a test setup.

Two basic modes can be selected —
Baseband or Zoom. In Baseband
mode the 2012 produces an FFT spec-
trum with a frequency resolution of
up to 1600 lines, hased on 4096 sam-
ples in the time function. In Zoom
mode (high-resolution mode) a partic-
ular center frequency can be selected,
and a bandwidth from 1.56Hz to
1600Hz can be specified to “zoom” in
on this frequency (see Fig.8). The
resolution in Zoom mode is always
513 lines, based on 1024 time sam-
ples. Averaging is used to obtain a
statistically reliable result by reduc-
ing the effects of random variations.
Complex amplitude averaging or
Power averaging can be selected.
Fig.8 shows the F¥FT Setup menu
where a dual graph display is used
to illustrate a Baseband measure-
ment and the Display Zoom facility,

Auto Sequences

An Auto Sequence is a user-defined
sequence of front panel functions. On
the screen, it appears as a three-col-
umn ligt, including the hard key la-
bel, the soft key label and the
parameter value (if any), which to-
gether constitute the equivalent
IEEE-488 bus commands. A “learn
mode” is used to make this list by
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simply pushing the desired keys. Any
front panel function, including calling
another Auto Sequence, can be exe-
cuted with an Auto Sequence. Fig.9
shows an Auto Sequence which will
perform a TSR measurement of the
fundamental and the 2nd and 3rd
harmonic distortion components, dis-
play the curves on the screen and
finally make a hard copy of the screen
picture. Editing the five Auto Se-
guences, each containing up to 100
front panel functions, is extremely
easy.

The 2012 is supplied with a disk
with a number of Auto Sequences
which makes up a tutorial guide.

Processing

Memory

Type 2012 has a 3Mbyte internal
memory with a battery back-up for
permanent storage of data. The con-
tinugus memory is used for storing
the program source, a complete pa-
rameter setup, five Auto Sequences,
11 ecomplete result memories, two
separate screen pictures (Graph A
and Graph B) with up to 36 curves
and user-defined text.

The eontent of the internal memory
is used whenever the 2012 is
gwitched on without the program
disk in the disk drive. Switching on
or resetting the instrument with the
program disk in the disk drive will
update the main program and reset
all data. Changing between English,
German or French help pages and
characters, 18 simply a matter of load-
ing the desired version of the pro-
gram disk.

Block Arithmetic

The Block Arithmetic menu is used
for post-processing operations yield-
ing a complete response function or
spectrum as a result. All measure-
ment data are stored as complex
numbers, i.e. with real and imagi-
nary parts, allowing full complex
processing to be performed. Data in
any of the 11 result memories can be
post-processed. The resuli is a new
set of data which can be stored in any
of the result memories. The list of
pust-processing operations are:

0 Copying data between the 11 re-
gult memories.

0 Multiplying data with a frequency
or & time window (Hanning, Rec-
tangular or Rectangular with Han-
ning Taper)
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Fig. 10 Examples of different screen formats which can be selected in the Screen Format

menu.

a) Graph A format for displaying a single graph area with up to 36 curuves
b Graph A & B format for displaying a dual graph with Graph A at the top of the

screen picture and Graph B at the bottam

c) Full screen graph (no menu)

d) Graph and Text page on the same screen picture
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Fig 11 The different screen formats offer the possibility of documenting measurements,
When a hard copy is made it is a reproduction of what appears on the acreen,
a) Graph Only format expands the graph field fo cover the entire screen (no menu is

shown)

b) Full TSR/SSR/FFT Setup format is used for disploying the parameters from the
respective menus together with parameters from the Input, Level and Output menus

c) Graph and TSR/SSR/FFT Setup format is used for displaying the parameters from
the respective menus together with parameters from the Level menus, on the lefi-hand
side of the screen. The graph is shown on the right-hand side. No menu is shown

d} Freguency and amplitude values can be read out directly in all formais using the

cursor



0 Addition and Subtraction (in the
frequency domain)

© Multiplication and Division (in the
frequency domain)

0 Time shifting (linear phase shift in
the frequency domain)

0 Changing polarity (180°
shift)

o Caleulating the reciproeal (in the
frequency domain)

0 Calculating the absclute value

Calculating the square and square

root of the amplitude in the fre-

guency domain

Calculating exponents

Caleulating natural logarithms

Adding poles/zeros

Editing values

Converting data to a user-defined

frequency format

phase

o

oo GCoo

Display

Screen Format

Measurement resunlts can be dis-
played in various formats. Different
graph formats are shown in Fig. 10.
The Screen Format menu is used to
get up the diffent formats: Graph A
{and Graph B) display a single graph
area for showing up to 36 curves si-
multanecusly. Text can be superim-
posed on the graph fleld, or a full text
page for user-defined text can be se-
lected. Graph A&B gives a dual
screen format to display Graph A (up-
per) and Graph B (lower) simultane-
ously.

Fig.11 shows some of the screen
formats which are also used for doc-
umentation. Graph Only is used to
give an enlarged graph field which
takes up the whole screen; no menu
is shown. Full TSR, SSR or FFT Set-
up gives a complete screen overview
of the parameters for the respective
menus, together with the parameters
from the Level, Input and Output
menus. Graph and TSR, 55R or FFT
Setups give the parameters for the
respective menus together with the
Level menu and a graph field.

Graph

The Graph menu is used for selecting
the parameters for presenting meas-
urement data in a system of coordi-
nates. The desired function and the
real coordinate to be displayed are
pelected in this menu. Selecting and
calculating the frequency and time
domain functions after the measure-
ment has been done, allows measure-
ment data to be displayed in a

Fig. 12 Input/output panel of the 2012, showing the 7-pin Preamplifier Input for con-
nection of Briiel & Kjmr condenser microphones, and the Direct Input which can be single
ended or differential (balanced)

number of ways. The following fune-
tions and coordinates can be selected:
Functions;:

Frequency Response

1/3—0ctave Response

Time Response

Response Decay

Frequency Spectrum

Y4-octave Spectrum

Time Signal

Signal Decay

Auto Correlation (only for spectra)

O00CGOO0OO000

Coordinates:
O Real Part

O Imaginary Part

O Magnitude

0O Phase

0 Group Delay

O Instantaneous Frequency

Cursor

The cursor is used for reading out the
exact x- and y-coordinates of a point
on a curve, The curser x- and y-val-
ues can be transferred to a parameter
field by using the “Cursor Value” key.

Input/Output

Analogue Inputs

The 2012 hag a direct input for volt-
age signals and a standard B&K
preamplifier input. Both inputs have
a dynamic range of more than 80dB
and an input signal range from 0.2pV
to 100V peak. A range of high-pass
filters can be selected for both inputs.
Autoranging can alao be selected for
both inputs. The input/output panel
on Type 2012 can be seen in Fig. 12.

Microphone ! Preamp. Input

The 7-pin B&K Preamplifier Input
socket supplies power for the micro-
phone preamplifier, and has a 200V
polarization voltage which can be
awitched off for use with prepolarized
condenser microphones.

Direct Input

Voltage signals are connected via a
BNT socket which also accepts BNC
cables. The input can be single ended
or differential (balanced) which gives
a common mode rejection ratio of
>T70dB at 50/60Hz, enabling the high

gensitivity of the preamplifier to be
used even in the presence of common
mode noise signals at the input.

Amnalogue to Digital Conversion

The anti-aliasing filter used in Type
2012 is a nine-pole elliptical, low-
pass filter, which provides more than
80dB attenuation of input frequen-
cies which can cause aliasing. The
filter can be bypassed in FFT mode.
14-bit analogue to digital conversion
providea a dynamic range of »80dB.

Trigger Functions

The 2012 has a flexible trigger
function for use in FFT mode. Delays,
from —4 to 32 seconds can be selected,
depending on the frequency range.
The options available for starting &
measurement are:

¥ree Run: Averaging begins as soon
as the “Start” button is activated.
External Trigger: Averaging is ini-
tiated by an external trigger signal,
with selectable time delay. The trig-
ger input is via a BNC socket on the
front panel.

Internal: Averaging starts when the
input signal passes a certain level,
The trigger slope can be positive or
negative, and the trigger level can be
get from —100% to +100% of the se-
lected input value.

Generator: Averaging begins when
a generator signal with a positive
slope crosses zero leval.

Signal Generators

Type 2012 is equipped with two
separate sine generators. The out-
puts of the generators are either fed
to two separate BNT connectors (f;
and f3) on the front panel (accepts
BNC plugs), or are summed and fed
to a single BNT conmpector (f] +f3).

The output can be set directly in
terms of the desired working units,
e.g. Pa, me®, once it has been cali-
brated. Separate calibration wvalues
for “separate” and “commeon” output
modes can be stored. An automatic
calibration can be performed with an
externally measured output signal.

The frequency and level of the gen-
ergtors can be controlled directly
with & Manual Generator feature.



Fig 13 Type 2012 is ideal for transducer measurements. The setup in the picture uses

the Laser Transducer Set Type 3544 for measuring the Thiele-Small parameters. Use of
the laser enables mensurements without the maas-loading effects of an accelerometer

The output and input levels are dis-
played graphically on the screen,

It ie alro possible to apply a weight-
ing to the generator output. This fea-
ture can be used for example, to keep
the sound pressure level from a loud-
spealker constant over a specified fre-
quency range. Thie is achieved by
specifying the inverse response of the
loudspeaker as weighting for the gen-
erator output.

Remote

An B-pin socket accepting a standard
DIN plug is fitted on the back panel
for remote control. The following
functions can be controlled via the
remote control socket: Start, Stop,
Proceed and Continuous. One pin is
used to indicate a “Busy” state.

General

Disk Drive

A 3%," high-density floppy disk drive
is built into the 2012 for permanent
storage of parameter setups, sets of
measurement data, Auto Sequences,

1-10

sereen  pictures with curves, and

user-defined text. The disk drive can

handle 720Kbyte and 1.44Mbyte

disks, and is PC/MS-DOS compatible.
The Disk Input/Qutput menu can

be used to display a list of files on

the screen, and to perform the follow-

ing functions:

Store

Recall

>Delete

Protect

Unprotect

Rename

Copy

Format

QCo0C0OOO

Screen Copy

A copy of the present screen picture
is obtained by pressing the Screen
Copy key on the front panel. A hard
copy file can be output to the IEEE-
488 bus, the R8-232 bus or can be
stored on a floppy disk. The 2012 is
supplied with a number of setups for
commonly used mulfi-colour pen-
plotters, matrix printers, ink-jet
printers and laser printers. If a non-
standard printer or plotter is used,
thera is provision for setting up all

printer or plotter parameters in the
Interface menu.

Anslogue/Digital Self-test

A comprehensive analogue/digital
self-test can be performed to ensure
proper operation of the analyzer
During the self-test the 2012 checks
its analogue and digital functions.
Should a failure occur, a comprehen-
sive error code system can be used to
pinpoint the fault. This minimizes
downtime.

Interfaces

IEC/IEEE488 Interface

The IEC/IEEE interface conforms to
IEEE-488.1 and IEC625-1 stand-
ards, All functions on the display, ex-
cept  those  concerning IEEE
controller fanctions, can be transmit-
ted to and from Type 2012. Thiz in-
cludes setup, measurement data,
digplay data, Auto Sequences and a
hard eopy output. Type 2012 can also
be used as a system controller via the
IEEE-488 interface,

RS-232-C Interface

The RS8-232-C interface conforms to
EIA Standard RS-232-C (equivalent
to CCITTV24). This interface is
standard on a number of printers and
plotters and is fairly simple to set up.
To make a hard copy, the Interface
menu for the printer or plotter must
be set up for R5-232. Baud rates be-
tween 300 and 19200 can be selected.

Eeyboard

A standard “QWERTY” type key-
board is supplied with Type 2012 for
entering text on graphs and for en-
tering file names. Extra keys are sup-
phed with the keyboard so it can be
easgily changed to include German or
French characters.

Loading the desired language for
the help pages automatically changes
the interpretation of the characters,
The keyhoard is connected to the
front panel via a DIN-connector.

Monitor

Measurement results are presented
on a 12" high-resolution colour
screen. The frame frequency can be
set to either 50 or 60Hz to avoid in-
terference with other mains operated
equipment. An external RGB monitor
can be connected via a D-range socket
on the rear panel,



Applications

Loudspeaker Measurements

Fig. 14 shows a simple setup for mak-
ing loudspeaker measurements with
Type 2012. Using the TSR technique,
free-field measurements can he per-
formed without an anechoic chamber.
Analysis of cabinet diffraction can be
made in the frequency and time do-
mains. Chanpes in cabinet design can
easily be assessed by displaying the
two curves simultaneously in differ-
ent colours, or by subtracting the
curves and displaying the difference.
For R & D work, the 2012 can he
used for measuring the magnitude
and phase of a loudspeaker’s electri-
cal impedance over its entire frequen-
cy range. For gquality testing, the
impedance can be measured at a sin-
gle frequency.

The SSR technique in the 2012 has
extensive facilities for malking swept
Harmonie, Intermodulation and Dif-
ference Frequency distortion meas-
urements. These measurements can
algo be performed at different excita-
tion levels. Defects, such as a rubbing
voice coil, can easily be detected us-
ing the FFT Spectrum.

Telephone Testing

When used with the Telephone Inter-
face Type 5906/WHZ2517, Type 2012
forms a powerful telephone test sys-
tem. The system illustrated in Fig. 15
can be used for measuring transmis-
sion characteristics of telephones, in-
cluding  free-field response of
loudspeaking telephones. Measure-
ments of Receive, Send and Sidetone
response as well as Return Loss,
Noise and distortion can be meas-
ured. The FFT Spectrum mode can
be used for measuring the ringer
tone, DTMF (Dual Tbne Multi Fre-
quency) and for analyzing the switch-
ing characteristics of hands-free
telephones.

Microphones

The output weighting facility of the
2012 can be used to obhtain a sound
source with a flat frequency response
for testing microphones. Type 2012
can be used for free-field (reciprocity)
calibration of microphones. The gep-
arate generator outputs (f; + f3) en-
able measurements of Intermodula-
tion 8nd Difference Frequency
distortion. Variations in the direc-
tional characteristicsa can be dis-
played for up to 36 different angles
simultaneously.

AD 0027

Mizrophane 4133
Migrophane Preamplifier 2639

Loudspeaker

Audia Analyzer

Freamp.
Input

Comman Oulput

[ under test
UA 0585

I Micraphone Support
| UA 0610
Extension Rod

J Tripod
LA 0B

Audio Power
Amplifier
WO 0917

-

Y

S020502

Fig. 14 System setup for performing loudspeaker measurements with Type 2012

Audio Analyzer
2012

Direst

{EC/|IEEE—488
Input

interface Bus

Output

Common

i
-

Telephone Test Haad 4602
Moudh Simulator 4227
Ear Simulator for
Telephonometry 4185

A aoooe7 Y Ao oos7

=

AQ 0142 + JP 0150

AO D265 ) | |

3
na, #

Yy 4

Teleghone Inferface
§906/WH 2517

AD 0122 + JPO122

BO206%e

Fig. 15 System setup for performing telephone measurements with Type 2012

Audio Analyzer Head and Tarso Simuiator
4128 with Left Ear
e Simulator 4159
H
iy
=W ¥ E@ sléw 2-Channel
Preamp)| | Direct Separate Miceophone O
Input | | tnput Oulputs Power Supply =
Camman {y.2) 2807 oy
Output AQ D127 i%e’ A A
\HF"
Mson |
AD 0087 | |
AD 0087 [ :
AD 0087 L B |
b ——— | Be20510

Fig 18 Head and Tbrse Simulator Type 4128 can be used with Type 2012 for headphone
measurements. Using 50W resisters, the two single outputs (f; and fi) are summed,
thereby enabling left- and right-channel measurements to be performed directly

Headphone and Hearing Aid Testing
Using Head and Torso Simulator
Type 4128 together with Type 2012
enables objective in-situ measure-
ments of headphones, communication
headsets and hearing aids. The setup
in Fig. 16 can be used for automatic
left- and right-channel frequency

measurements of headphones. Type
2012 can also be used for free-field
Insertion Gain measurements on
hearing aids, i.e., measuring the dif-
ference between the frequency meas-
ured in the ear canal with a hearing
aid fitted, and the open ear frequency
response.



Specifications 2012

Input Charactgristic_s: ok

DIRECT INPUT:

Via BNT sockel, single ended or ba|anced input
(accepis BNC cablas) .
Input impedance: 1Mﬂ|I1ODpF

Coupling: AC .

Common mode voltage: Max BV .

Common mode rejection:

>70dB at 50/60Hz far WV peak Inpui range
>B0dB at 50/60Hz for 1V peak Input range
Input ranges: 33 ranges from 3mV to 100V
peak ina 1, 1.5, 2, 3, 4, 6, 8 sequence

PREAMP. INPUT: - i

.Via standard BEK 7-pin sucket

Input tnpedance: 1MQI100pF- :
Polarization voltage 0 or 200V trnm ZM.D.
source

Heater Voltage: +6WV (at 200mA) from 30Q
source and +12V {at 200mA) from <14 sourse

peaklna1 1.5, 2, 8, 4, B, Bsequence.

MAXIMUM INPUT VOLTAGE : R

2012 Is a safefy classli Instrument (IECS4B)
For saie oparation In accordance with [EC 348,
the voltage of the signal ground relative to earih
must not exceed 42VAMS (sing). To ensure
safe operation in accordance with |[EC348 at

rents to 0.7mA peak :
Maximum input voltage: -~
100V AMSH50V peak -

HIGH-PASS FILTERS: . o

1Hz, —0.1dB. Slope 18dB/oct.

20Hz, —0.2dB. Slcpe 24dB/oct.
100Hz, ~0.2dB. Slops 24dB/oct.

ANTIALIASING FILTER:
BCdB aftenualion of input frequancies which can

FFT mcde

"INPUT SAMPLING:
“Internal; 102.4kHz - .~
" AfD conversion: 14 bit

CALIBRATION: :
Units, dB referance and lransducer sensltlvl!y
can be keyed Into the Input menu. Automatic

ealibration values for the Direct and Preamp
inputs are stored Indlwdually i

.FHEQUENCY RESPONSE:

pass filter) Fs
AMPLITUDE LINEARITY:

grealer .

ATTENUATOR ACCUHAcv- __;
+0.1dB re full scale .

HARMONIC AND SPUHIUUS DISTDHTIDN
PRODUCTS:
<—-80dB re full scale for aII atlenuator seltlngs

INPUT AUTORANGE:

swﬂched o or oﬂ

-Output Characterlstlcs.

-S[GNAL EENERATOR TYPE

Two sine generators

SEPARATE OUTPUT:

Two BNT sockets cn the front panel for the two

plugs}

Input ranges: 33 ranges from 3mV to 100V -

higher voltages, the user must Ilmit aII mpui cur-'

Cut-off frequency: 40kHz Provu:tes at Ilas!

cause allasing. The ﬂlier can he bypassed in

calibration with a known callbration source. The -

1Hz 1o 40kHz, £0.1dB re 1k|i1z (wiih 1Hz mgh-' '

. #0.1dB or +0. eos% nf max lnput whtchever Is

Selecis optimum attenuator selting Can be_

" separate oulput signals, f; and & (accept BNG .

CDMMDN OUTPUT

One BNT socket on the frant panel for the sum
of the two output 5ignals # +@ (acc:ep%s BNC .

plugs) .

OUTPUT:

Voltage:
fi and fp: 1001,;\1 m a 1BV RAMS In-0.1dB steps

. fi+ 5 50pV to 1.58VRMS in 0.1dB staps

Attenuator accuracy:

£0.1dB re full scale :
Frequency Response:

1Hz {0 40kHz: +0.1dB ra 1kHz

Harmonic and spurious distortion produets: - -

<-B5dB at 3.16V and load >1k.0. e

Inherent noise: -
«-85dB re @.16Y (1600Hz BW) ;
- Impedance: fy, f and i+ 5_0!._1 :

. CALIBRATION:
‘Units, dB reference and 1ransducer sanslilvny

can be defined in tha Output menu, Automatic

calibraticn - with an. extemally measured output
-signal In selected unit. Calibration values for f;
~.‘and-f; In both “Separata™and “Cammon mades” |-
- are stored lndi\r:dually

Measurement Modes. :

Time Selecllve Response ZTER o0l

-Steady State Aesponse.— SSH

FFT. Spectrum — FFT .
Ao Sequance 1 AoE v

Tlme Seiectlve ResponSE' :

-STAFIT AND STOP FREQUENCY:
-Can be selected from 1Hz to 40kHz

Mlnlmurn fraquency range AGHz

3HAHM0NIC i :
- Selectable from 151 lo 20ih harmanic -

CTIME-WINDOW:
L 50/(NxF}, 100/{NxF), EOOI(NxF)

ABD/(N%F) and BOO/{N x F)

] N harrncmlc F = fraquency langs

DELAY: : : g
'0.05 {0 100.0s (max 5 declmals mundad off to ;

nearest 10us value)

SWEEP TIME:
05,1, 2,4, 8 ‘IE 32, 64, 125 256 5125

'.AVEF!AGES

1to 4006

PAUSE:
D Ds to 1DD Os

CONDITIONING TDNE : HR R
00s to 10.0s {(max. 3 dammals, munded m‘f to ;

nearest 10ms. value)

Steacly State Response.
SWEEP:

- A sweep Is set up by def‘ning a start and a slop |
. fraquency and a number of steps which can be - |-
distribuled on a logarilhmie or linear scale or at |
- ‘user-defined values in the frequency range from ~
1Hz to 40kHz -

L : ; : 1
i, 1!5'. o, HtmaMag and Igs-oclava sleps'

Log IS0: Serles R 10 F\ZO R40 and RBO

- Lin:.

1 o 1500 steps.

- User-defined:
- From 1.to 50 frequencles

- DETECTOR:

Datector band:

01 015 0.2 03 04 0.6, 0.8, 1015 23

Freq.Hange | Points | Samples | Time
1Hz-400Hz | 1600 4098 45
1Hz—400Hz | 400 1024 1s
1Hz—~ 4kHz | 1600 4098 400ms
1Hz— 4kHz | 400 1024 100ms
1Hz-40kHz | 16800 4086 40ms
1Hz—40kHz 400 1024 10ms
‘ZOOM MODE -~ -

Bandwidth | Points | Samples | Time
1.56Hz 513 1024 327.7s
3.12Hz 51a 1024 163.Bs
6.25Hz 813 1024 818s
160DHz 513 1024 | 320ms

and 6dB. The vaiua specifies the maximum ac-
ceptable standard deviation on the measure-
mant -
Detector delay: h l 5
Drmns, 10ms, 20ms, 50ms, 1DDms .. 108, The
value speclfies the delay before !he detecior is
aclivaled for each excitalion fraquency
Maximum detector time: .

oms, 100ms, 200ms, -400ms, BDoms. 1 B8,
3.25, 6.255, 12.5s, 255, 505, 1005, 200s, 4005,
800s and 1600s. The value specifies tha max-
imum measuring time aﬂer 1ha delector has
been aclivated

HARMONIC DISTOHTION

-Simultaneous measurement of selecled hasmon-

ics up o 20th. Total, Total Distoriion and Tolat
Hamanic Distortion can be automatically calou- -
lated from selected hamonlcs - - - B

- DIFFERENCE FREQUENCY DISTDHTIDN

" Bimultanesus rmeasuremen! of selected Differ-
~ence Frequency producis up to 8th order. Total
- Distortion can be aulumatical!y calculaied Iram

seiecied prociucts :
INTEHMODULATEDN DISTOHTION

|.” Bimultaneous measurement -of selscted Inter-
| . -modulation products up te 9th order. Tolal Dis-
. torien . can be sulomatically calr:ufaled !ram
b se]ecled products i

: FFi' Spectrum.

BASEBAND MODE

Centre frequency: -
1Hz+B/2 to 40kHz-B/2
where B = bandmdth

.'AVEFIAG!NG o -
‘Complex or Powar averaglng from 1 io 4096

averages

| WEIGHTING:

Hanning, Flat Top or Rectangular by Power av- .
eraglng X

GENERATOR: ' _
Off, one-tone and two-lone

: .CONDIT!DNING TONE:

(One-tone anly}
Duration: :

.0.05 to 10.05 (max 3 declma15. mundecl off Eo

nearest 10ms value)
Level: i =
~40dB to 40dB In 0. 1dB steps, re msasunng

tone levet

TRIGGER:

_ Free Run, Extarnal, Internal or Generatur




Trlgger favel:
Can be selected in the range —100% {oc 100%
‘of the specified Input Ievel by internal tngger

Trigger deley
BASEBAND MODE

« Square and Square root of the amplitude in
- the trequency domain

Ln (In the frequency domain)

Adding poias/zeros.

Editing values ;

-Canverling a sat of data tc annlhea‘ frequency
 format

Specra! Calculatlon. W

For future use

Freg.Aange | Time Delay
1Hz-400Hz 45 -4s5 {o 32s
1Hz~400Hz2 is -1s 1o 32s
1Hz— 4kHz | 400ms | -400ms to 3.28
1Hz—~ 4kHz | 100ms | -100ms to 3.2s
1Hz—40kHz 40ms -4oms to 320ms
1Hz~40kHz 10ms «10ms to 320ms
ZOOM MODE
Freq.Range | Time Delay
1.56Hz 327.7s | -327.7s 1o 104855
3.12Hz 169.8s5 | -163.85 to 5242s
6.25Hz 81.9s -81.95 to 2621s
1600Hz | 320ms | -320ms o 10.2s

External Trigger input: -
BNC socket on front panel
External Trigger levels: ":
HC MOS compatibie. Triggers at high Ievels trcm

3.5 io 5,0V and does nn! lngger at low ievels_

I‘rum Ow1 5V

Manual Generator.

Each generater cen he activated for dlrect man- -

Jual conlrol of uulput and Input.

The generators’ ‘output fraquencies and Ievels. :
- "are controfled by the dial on the front panel, The
output fraguericy and level as well as the Input

level are shown on the screen .

Auto Sequences. PR

. 2012 can stcre 5 Auto Sequences, each Llp tc ..

100 fines. -

Auto Sequences can be editedina specla! meny

appearing as & list contalning he corresponding
|IEEE-48B bus commands. A ‘leam mode” Is

-'used to make this list by simply pushing the :
dasired kay. 'When an Auto Sequence is slaried, -
the functions and parameter: semngs are exe— A

cuted in sequential order .-

B_Iock Arithr_netic_: »

Block Arilhmetic .tunr:ticns”are perfonﬁed en a y

set of data in one of the 11 resull memories
{Buffer, "M1" to "M 107}, Tha result of a Blosk
Arithmelie operation 1s a new sst of dala in the

result Buffer, which can be copled to “M1" to

"M 10" at the same t[me

DPEHATIONS

= Copying daia between the 11 result memcnee_ .

+ Welghting data with a frequency window: Han-
‘ning, Rastangular and Heciangular with Han-
ning-taper :

Weighting data with a time window: Hannlrg,

Rectanguiar and Rectar:gular with Hannlng

tapar . .. °

Addition and Subtracticn .

Muiliplication and Dlvlslon (in the trequency
domain)

Time shift {linear phase shift in the Irequency
domaln) of a set of data

Change Sign (180° phase shift)

Reciprecal Valua (in the frequency dcmain)
Absolute Value

-
-
-» . 'Protect
L]
L ]
L]
L]

_Dlsk IIO

- Blltin a'* hlgh dansity ﬂuppy disk diriva (720 '
. Kbyte or 1.44Mbyte formatied capaclty). Tha
“data format is compatible with PCAMMS-DOS - -

A list of files can be shown pn the screen.

- Data which can be read from or fo the disk |s:
. 'parameter setups, Autc Sequences, seis of
. measurament data, screen pletures with meas- -

urerment curves and user-defined text, screen -
.-copy dafa for pnnter or plutter g o

OPERATIONS:
» . Store
- Racall
Delate

Unprotact
~Rename -

" Copy

: Fprmat

Intemal Memory

A statlc 3Mbyte FtAM memory wlth battery back- :
: up Is used for storng: . .

" Program Source |

." _Parameter Setup
s -5 Autn Sequencgs S
. 11 Measuremenl rasults: (Euﬁer and M

1o "M 107

'»-Dual Graph setup with up lo-38 curves end'é

- two ueer-clefined text buffers g

“When swilching on or resetting 1he 2012 wtlhout o
--the program disk, the pregram source, parame- -
ter setup, Aute Sequences, result memories and
‘graph setups stored in’ the 'RAM areg” used.
. :Switching on or resetiing with the program disk -
in tha disk drive reads the program soures fram -

the disk and reset all data to factory defaults

Display:

Type

Built-in 12" CRT culcur screan, 16 cclcurs can
be selacted from a palene of 4096 :
Resolution::

640x480 points

1. Frame frequency:
.50Hz or 60Hz

. Line frequency:
-@1500Hz

- .Contrast:

Can be adjusted at ihe frcnt panet
BGB monitor:

- 8-pin U-range female connector on the raar pan-
el Wl“‘l AGE and syne signe]s 4 ! .

: Graph

The Graph menu on the screen is used to set

up one or more (up 1o 36) curves in user-defined .

colours, based on the data from ona of the 11
result memodas. -Curve cofours, graph sealing,

1 Functions Implemented;
Constani {sets a set of dala to a constant k) ]

= Freguency Spectrum
»

: Coordinate:

: played from the cﬂmplex func!lnn {If pusslble)
= Beal Par

. tral density), PSD {power speciral density} or

: thc St:recn Fcnnat ment:

: Graph A :
" Curve Only: gl\res a stngle graph area for dis- .
:playing up to 36 curves in user-defined colours -

" user-defined text
. Curve & Text: for supenmposed display ef i
curves and text g,

As GraphA e

'GraphA&e- o -
.15 used to display a dual screen 1crmat The

;ZGraph Oniy ;
“The Graph area {A ‘BerA & B} takes up the

. . Staady State Response- ar FFT Spectrum-rmen-

gl Inpul- and Output -menus, are displayed in -
. tables which take up the whole scraen. No menu
| . Is shown S A I

Graph and TSR/ISSR/FFT Setup: -
. Parameters from Time Selective Fesponse-,
. Steady State Response- or FFT Spectrum-man-
| . us respectively, as watl as parameters from Lev-

- ‘el menus are displayed on the left-hand side of

: nery format)

smeothlng, grid satiing and x- and y-axis pararn-
_etsrs are also sal up in this menu ;

Frequency Respanse
1/5-octave Response
. Time Response )
. .Response Decay

/y-oclave Specirum
Time Signat
. Slignal Decay - . ’
’ _Autc Ccrrelaticn {only fer spectra)

Is used lo select the seal cocrdinale o be dis-

-imaginary Part -
Magnitude -

.Phase g

Grcup Delay !
!nstantanecus Frequcncy

SCALING FOR SPECTRA: % ;
Ampiitude, AMS, power, ASD (amp!ltude spec—.

ESD (energy spectral density)

Screen Fermat:

The ‘default screen fun'nat has a graph area en
the lefi-hand side of the saraen and @ menu on .
the nght-hand elde i

The: fellewing scraen fcrmets can he set up In'

Text Only: shows a tull text. page far keying in-

Graph B:

upper graph area shows the Graph A plcture, :
the lower one Graph B : : = 8

whcie screen Ne menu Is shewn

Full TSR/SSR/FFT Setup. ;
Parametars from Time Seleclive Flespcnse—

‘us respeclively, as walt as parameters from Lev-

the screen, The graph area is shiﬂed te the nght y
Ne menu Is shown y ]

IE_E_EJIEC lnt_er_tace: ]

Conlorms to IEEE488,1 ant IECE25-1 stand--
ards. Any function shown on the display, except
funclions conceming IEEE-488 controfler func-
tiens, ean be transmiiled 1o and from Type 2012.

This includes parameter setup, result data, dis-
play data and Auto Sequences {In ASCII ar bi-_




FUNCTIONS IMPLEMENTED:

COMMAND SET: -

Standard engineering Eng!lsh reflechng lhs front
pangt and screen names. Compound headers
for readfwrile sstup funetions (reter fo IEEE-
4882) - -

CODE: . : ; I o
ASCII (150 7 -Lit) code or blnary ot

INTEHFACE TERMINATOR:

from & cummller
DEVICE ADDRESS

‘Interface IEEE meny.. - -
'CONTROLLER FUNGTIONS:

or is the controlter-in-charge.

possible to output Interface messages: -
-.-'Universal Commands (DCL and LLO)

" ’Listen Address and UNE =

and 1o, conducl a Ssnai F’o[i

.Bource Handshaka 2 = g5
- Acceplor Handshake TR . AHT
Talker -~ - ; : s o bl
“Ustener . - s Lal O e oF 6 ol
‘Sgrvice Request .. Je 7 -8R
RAemote/togat "~ . - . . AL
Parallel Poll i ; Sal s PR
- Device Clear g .. bot
Device Trigger - . DT
Controller g C1 2 3 4, 12_

.Synchronlzatlon meihud ¥-onfX-off, Hardwired,

Can be specified in the Interface IEEE menu or f
-Addrasses from 0 to 30 can. be speclred in the

Hard coples ara outpu! la the IEEE-4BB bus unly :
when Type 2012 15 set up as system conlroller &
Dperatlng lemperalura'

When 2012 is used as system cantrel!sr i_t is -

Addressed Commands (SDC GET and GTL)

Devies Depandent Msssages lﬁ 'ASCII cods

RS-232—C Interface:

Sereen Copy auiput only.

- Conforms with ‘the - EIA" Standard HS-EBE»C'

{equivalent to CCITTV24).

Coupled as 8 "Daia Terminal Equipment’ (DTE).

Conneclor: 25-pin D-range male

Morda of oparalion: Full duplex

. Number of data hits: .~ "~ - - 18
~ Number. of stop bils: " i R R
Baud ralas: fes s 300, 600 1200 24[]0-

: - 4800, 8800, 19200

.F'arily None, Even, Odd

Of!

Power Supply

 Vohags: 100V, 115v 127V, 200V, 220V and

240V AC £10%

Frequency: 50Hz—60Hz £5% -

Power rating: approx. 150VA

: Gomplles wilh Safsty Class 1] of IEC.SAS

Envuronmental

104°F)

Storage temperalure —25°C tn +70"C (— B“F ..
‘to +158°F) bk
Hugnidity: 0 1o .80% F|H (S“C o 40°C). non-

condensing at 40°C

EMI: Complies with U.8. FCC requlrements for
_Ciass B computing devices . 2

5°C fo 40°C {#1°F to

General:

Safety: Complies with |IEC 348 Safety Class ]
Cabinet: Supplied as model A {metal cabinst)
or G (as model A but with flanges for slanclard
18" racks) :
Dimensions:

Height: 310.4mm (12. 2ln)

Width: 430mm {16.9in)

Depth: 400mm (15.71n)

Welght: 32, 5kg (71 Slb)

HELP PAGES: :
Help pages are pmvlded for all bulions, and can
be selecled i English, German ar Franch

KEYBOARD: ..

A standard *QWERTY" kayboard wlth exchange—
able keys for German and French characlers is
delivered with the 2012, The 2012 is sasily set

"up to Gemman or French charactars, at the same

fime changing the language of the help pages.
The keyboard conneeis lo the iront panet

. SCREEN COPY:

The Screen Copy function supporis mulh-coluur 3

| pen-plotters (HPGL}, malrix priniers, ink-jet print-
-ars and laser printers can e connected to the

- {EEE-48B and RS-232-C oulputs. By pushing .

- the Screen Copy butlon a copy of the present |

screen pictura is printed or plotied. Frinter driv-

- ars for a number of popular pnmers are includsd

in the Instrument menu .

- REMOTE CONTROL: S
-8-pin DIN socket on the rear pans[ for contrnlllng

Efarn, Stop, Proceed or Cantinuous. One pin is
used to indlcate "Busy” stale and an a:dra plr
is rsserved for fulure use .

Ordermg Informatlon

] _Type 2012A Audlo Ana!yzsr S

- -Includes the following Accassur]as- T

. ANOD20:. . Mains Cable | B b
-BA100L: - Blnder containing Engllsh
cleloooo-s - Manuals Vol A, 2, 3, Main

e Guide Disk
or BA1001: German versian

i standard 18" mcks

Program Disk and Famillarizamn _

BADGID:

ADO42:
Type A185:

-or BA1002: French version =
NPQ02B: = Extemal Keyboard -
SNO187: - Set of keys with French
oo gharacters :
SNO1BB: - - Set of kays with Germsn &
©U U charaeters v :
2xAOODB7: -2 BNC 1o BNC Coaxial Cables
JPO315: BNT Triaxial Plug i
- UADB14: ZIEEE-4aa 24 way bus connectar :
5 7 Wt
- JJ2500: 25-pin D-range female connector
-DHO158: - - Housing for JJ2500 - =
JPOBOZ: . . B-pin DIN plug (male}
JPO814: 8-pin D-range male connector
*DHOBS2: Housing for JPOS14 )
-2xVFODD7: 2 Spare Fuses F1.8A250V
: 3xVF0019' ‘3 Spare Fuses Fa, 15N250V

'Type 2012C: A Type 2012A bul with ilsngss 10r |

. Optional Accessories
 LOUDSPEAKER TESTING:

. Type 26388: Micruphune Preampiifier :
- Type 4133: - Ig Condenser Microphane - -
- WQDe17: - Audio Power Amplifier -
CADD0027: [ BAK: Mlcruphnne Extansion : S
Lo a0 Cable (3m) .
uagBot: - - - Trlpod D
uaoses: . 175" Microphone Suppurt Tali

Exlension F{ud

TELEPHONE TESTING

Type 5806/ Telephone Inleriace Uncludas
WH2517:. | EEE-488 Interface Cable
AD0265)

. Mouth Simulater
Telephone Test Head "

Type 4227:
Type 4205: .
JPO150; - -
- BNC to BNC Gable-{3m)

;& (Including /2" microphone and
 preamplifier and built-in sound
. gource for seal check}

 HEADPHONE AND HEARING AID TESTING: |

" Type 4128: - Head and Torso Stmulator )
Type 4159: . Lait Ear Simulator
.2-Channel Microphone Powar

Type 28B07:
c - Supply

 AQOI27:

-Adaptor (BNC to Banana plugs)

EarSimulatorforTeIephoncmétry i \
i -ADO194:

AR o

B&K 10 BNC Cuaxlai Cable

AOOOBT' ENC Cable

 GRAPHICS F‘LD'I'I'EF!

Graphics Blaaple —onl e

o Type 2319: . S
fs A_ODZ__G_S_:_ e IEEEJIBE [ntsrface Cabls :
Mlscellaneous- b s, T
KSODET: . Set of Flack Muuntlng Flanges :
QR1102: - Package of 10-8'/" dual-sided
: ‘- ‘double-density !lnppy disks
GR1105: ‘Packaga of 10 3! /2" high- density

e .:-Iioppy disks

_ '.'irj_tsr_face Cables: -

Interface Cable (Em) IEC 525 1 -
[(25-way) ¥
"~ ADOZ64; Interface Cable (zm), 1EC 825-1
i {25-way) to |IEEE-488 -
ADD285: . Interface Cable (2m), IEEE-4BA
Adaptor 1o converi IEEE-488 -

- conneclor to 1EC 6825-1 (25-way) :
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