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Amber model 5500
Owner’s Manual Version 07

Programmable Audio Measurement System
Section 1

1.0 GENERAL OVERVIEW

The model 5500 is a complete stimulus/meas-
urement system and contains both a
programmable generator and a comprehen-
sive level/noise/distortion meter. Although
they share the same enclosure and front
panel, there is little connection between the
transmitter (generator) and the receiver
(level/noise/distortion meter). Each section is
autonomous and does not necessarily have
to operate with its internal mate.

The front panel controls for the meter are
generally on the left while those for the gen-
erator are generally on the right. In most
cases, operating controls for the meter will
not affect the generator and vice versa (an
exception is IMD and NARROW BAND
LEVEL discussed in detail later).

Two numeric displays are provided on the
front panel. These generally indicate
measured values provided by the meter sec-
tion but can be changed to indicate user
programmed values of the generator section.
In addition, the right hand display doubles as
a keyboard entry indicator while data is
being entered. At the conclusion of manual
data entry, the right display returns to its
previous function (indicating measured input
frequency).

Meter inputs are on the left and generator
outputs on the right of the front panel. Two
monitor outputs are also provided on the left
for an external oscilloscope or additional
processing. The rear panel contains AC
mains input, GPIB port, optional serial port
and possibly auxiliary signal inputs and out-
puts.

The displays are also used to inform the user
of error conditions. These may be due to
improper keyboard operation, incorrect
input signals for a particular function or other
errors. The error code number informs the
operator of the nature of the error and its
likely cause.

Some keys on the front panel have more than
one function. The primary function is indi-
cated with a beige label above the key. The
secondary function, if there is one, is indi-
cated in green below the key. To operate the
secondary or “shift” function, the operator
pushes and holds the green SHIFT key while
pushing the desired function key. The SHIFT
key may not lock but be active only while
being pushed. When released, all keys revert
to their normal (beige) functions. (See Sec-
tion 6 for information on how to convert the
SHIFT key into a “prefix” key.)
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1.1 DISPLAYS

Two displays are provided. The left hand
display generally indicates a measured value
of the function selected. For example, AC
millivolts (mV) in the LEVEL mode or percent
distortion in the DISTORTION mode. The
UNITS key to the right of the display chooses
one of several available measurement units
for a particular measurement function. These
are grouped into LINEAR such as Volts, % or
Watts and LOG such as dBV, dBm or dB. The
choice between linear and log is a shifted
function of the UNITS key. The unshifted
UNITS key selects one from the available
linear units or one from the available log
units.

In the LEVEL modes the available units are
Volts (including mV and xV), Watts (includ-
ing mW and xW), dBm and dBV. Successive
pushes of the UNITS key, both shifted and
unshifted, will step through all four pos-
sibilities. In the DISTORTION modes only
two units are available: % in the linear mode

and dB in the log mode. Thus only the shifted
operation of the units key has an effect.

The RELATIVE key to the right of the display
allows the user to determine the ratio of the
current measured value to a user chosen
reference. For example, to determine the
gain of a device, the ratio of the output level
to the input level would be presented. Use of
this feature is explained in more detail later.

The right hand display usually indicates the
frequency of the INPUT signal. However,
while data is being entered on the numeric
keyboard, it will indicate the keystrokes as
they are entered. When the data entry is
complete, the display returns to its normal
function of indicating INPUT frequency. (This
display can also be switched to indicate the
frequency of the internal oscillator or gener-
ator. In this case, an OSC legend will il-
luminate next to the display. See Special
Function 37, Section 3.3.3, page 3-45.)
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1.2 SPECIFICATIONS

All specifications apply to the basic system with option 201 High Performance Group and without options except

where specified.

1.2.1 SIGNAL SOURCE

Frequency range : 10 Hz to 100 kHz
Frequency setting resolution: 0.25% normal mode
0.005% fine mode
Frequency setting accuracy : 20Hz1t0 20 kHz : £ 0.5%
10 Hz to 100 kHz: +2.0%
Amplitude range : 10 V rms to <1 mV rms open circuit

Amplitude setting resolution:

Maximum output to 1 mV: 0.03 dB or better

Generator off attenuation:

10 Hz to 100 kHz: >100 dB, typically >130 dB at 1 kHz

Output amplitude accuracy (at 1kHz): Maximum outputto 1 mV: +0.1 dB

Output amplitude flatness

(maximum output to 1 mV): 20Hzt020kHz: =0.1dB
10Hzto 50kHz : +0.2dB
50 kHz to 100 kHz: + 0.35dB
Output source impedance : 600 ohms, + 1%
Total harmonic distortion
(passive notch/analysis method):
The higher of: 50 Hz to 10 kHz: <0.0005% (-106 dB)
20 Hz to 50 kHz: <0.003% (-90 dB)
10 Hz o 100 kHz: <0.01% (-80 dB)
Configuration: Unbalanced, floating or grounded output

1.2.2 ADDITIONAL SPECIFICATIONS
for Option 001 High Level Balanced Output

Output source impedance:
(1% £1Q)

Maximum output level:
(at 1 kHz)

Balanced 600 Q

Balanced 150 Q

Unbalanced 50 Q

600 Q, open circuit : 33V rms
600 Qsource,600load : +265dBm
150 Q source, 600 load +30.0 dBm
50 Q source, open circuit: " 16.5Vrms
50 Q source, 600 load

+23.5 dBm
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1.2.3 If option 007 Stereo Output is added, all above specifications
apply for both A and B outputs.

Channel A to B isolation (crosstalk) 10 Hz to 100 kHz: >100 dB

1.2.4 ADDITIONAL SPECIFICATIONS for option 002 IMD

Frequency range, |
SMPTE mode: HF 2 kHz to 100 kHz
LF 40, 50, 60, 80, 100, 125, 250 and 500 Hz

CCIF mode : Mean frequency: 2 kHz to 100 kHz

Difference frequency: 80, 100, 120, 160, 200, 250, 500, 1 kHz

Amplitude mix ratio
SMPTE mode: LFHF 1:1,2:1,4:1,10:1
CCIF mode: 1:1
ANALYZER SECTION

1.2.5 LEVEL & NOISE MEASUREMENT

Frequency range: 8.5 Hz to >500 kHz
Level range: 100 V rms/+40 dBV to <10uV rms/-100 dBV
Level display resolution: dBV,dBm :0.01dB

Volts, Watts : 4 digits

Level accuracy (at 1 kHz using rms detector):

100 V/+40 dBV to 30 mV/-30 dBV: £0.1 dB
30 mV/-30 dBV to 1 mV/-60 dBV: +0.15dB

Level flatness (relative to 1 kHz using rms detector):

100V/+40 dBV to 30 mV/-30 dBV, 20 Hz to 20 kHz: +0.1 dB
100V/+40 dBV to 1 mV/-60 dBY, 10 Hz to 100 kHz: +0.25dB

Residual noise (wide band mode, rms detector):

Input <600 Q, flat: <12.3 uV/-96 dBm
Input < 600 , 20 Hz to 20 kHz or “A’ Weighting: <2.5 #V/-112 dBm

Residual noise (narrow band mode, rms detector):

Input <600 £, 1 kHz bandpass: <0.7 uV/-123 dBm

1-4
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LEVEL & NOISE MEASUREMENT (contd.)
CMRR 50 Hz to 20 kHz: >70 dB for inputs up t0 2.5V or +10 dBm

Input impedance: Balanced mode at 1 kHz:

100 k Q +0.1% each side to ground
600 Q +1.0%
150 Q +1.0%

Input isolation (crosstalk channel A to B or B to A):
Both inputs <600 Q, 10 Hz to 100 kHz: >130 dB

Detectors: true rms, average, quasi-peak

1.2.6 FREQUENCY MEASUREMENT
Range: 8.5 Hz to >500 kHz

Display R@soluﬂop: 5 digits

Frequency Accuracy: Better than 100 ppm

Minimum signal level for frequency measurement:
Level Modes: 1 #V/-120 dBV
Distortion and auto-tune narrow band modes: 30 mV/-30 dBV
1.2.7 THD + N MEASUREMENT
Frequency range: 9.5 Hz to 105 kHz
THD + N range: >32% to 0.0000% (>-10.0 dB to -120.0 dB)

Display resolution: 0.1 dB or 2 significant digits in %

Minimum input level for THD + N: 30 mV/-30 dBV

THD + Naccuracy: 20Hzto020kHz: +1dB
10 Hz to 100 kHz: +2 dB

Fundamental rejection: the greater of 120 dB or 10 dB below highest harmonic

Residual THD + N (including 5500 generator and all error sources, signal level >300 mV rms) |

50 Hz to 10 kHz, 30 kHz BW : <0.0018%/-95 dB
50 Hz to 10 kHz, 20 kHz BW : typically <0.001%/-100 dB
20 Hz to 50 kHz, 500 kHz BW : <0.005%/-86 dB

__10 Hz to 100 kHz, 500 kHz BW: <0.01%/-80 dB
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1.2.8 ADDITIONAL SPECIFICATIONS for Option 002 IMD
(same as THD + N except as follows:)

Frequency range: SMPTE HF 3 kHz to 100 kHz
LF 40 Hz to 500 Hz
CCIF mean 4 kHz to 100 kHz
difference 80 Hzto 1 kHz

Residual IMD (including 5500 generator)

SMPTE, 4:1 amplitude ratio: 3 kHz to 10 kHz : <0.003%/-90 dB
10 kHz to 100 kHz: <0.01%/-80 dB

CCIF 4 kHz to 10 kHz: <0.001%/-100 dB

1.2.9 FILTERS

Standard filters:

400 Hz high pass: 60 dB per decade, Butterworth response
30 kHz low pass : 60 dB per decade, Butterworth response
80 kHz low pass : 60 dB per decade, Butterworth response

SPCL filter:

One of the following : ANSI/IEC “A’ Weighting (standard)
CCIR 468-3 (option 101)
Psophometric CCITT P53 (option 102)
Optional filters: See ordering information.

1.2.10 IEEE-488 INTERFACE FUNCTION SUBSET

SH1, AH1, T5, TEO, L3, LEQ, SR1, RL1, PPQ, DC1, DT1, CO

1.2.11 PROGRAMMABILITY

All front panel functions may be controlled via the external interface. All measured values may be read via the
external interface formatted in the same modes available from the front panel. Up to 10 instrument setups may
be stored in non-volatile internal storage. The instrument powers up in a factory predetermined default state
and the user may easily recall the previous state that was present at power down.

1.2.12 INTERFACE

The instrument is supplied with an IEEE-488 GPIB Interface as standard. An optional
RS232 Serial Interface capability may also be supplied. (EIA RS232C specification: 9600
baud, full duplex, jumper configures as DCE or DTE, X-on, X-off handshake, no parity, 8
data bits, 1 stop bit.) _ ‘

1-6
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1.2.13 GENERAL SPECIFICATIONS

Readings per second: >2.5 typical
>3.5 with option 200
Temperature range : Within specification: 25°C +5°C
Operation 0°C to +50°C
Storage -20°C to +60°C
Power requirements : 100, 120, 220, 240V AC +5% -10%
48 Hz to 66 Hz 150 VA maximum
Weight : 45 1bs/20.5 kgs maximum
Dimensions: 75n. Hx16.5in. Wx20.25in. D
19.1 cmx 419 cm x 514 cm)

All specifications subject to change without notice.

1-7




Programmable Audio Measurement System
Section 1

Amber model 5500
Owner’s Manual Version 07

1.3 INPUTS AND OUTPUTS

The instrument provides both balanced and
unbalanced inputs, unbalanced and option-
ally balanced output(s). All unbalanced in-
puts and outputs, monitors and auxiliary
inputs and outputs on the rear panel are
industry standard BNC connectors for
coaxial shielding, reliability and ease of use.
All balanced inputs and outputs use
telephone style (or military style) tip-ring-
sleeve phone jacks. These require mating
telephone (military) style phone plugs such
as WE310 or PJ051. Do not use the similar
but different stereo headphone style phone
plug. They will not make proper contact and
will damage the jacks. The telephone style
connectors have a special design to avoid
momentary shorting during insertion and
removal and achieve long, reliable life. The
tip and ring have different dimensions than
the “stereo” style connectors.

Telephone style plug-to-banana binding post
adapters are available from Amber and
various cables and adapters with this style of
plugs are available from the popular sup-
pliers of this equipment (Pomona,
Switchcraft, ADC, etc.).

The following pages show simplified
diagrams of the input, output and grounding
structure in the 5500 to assist in interface to
external equipment.

1.4 OPTIONAL FEATURES

In most cases, the 5500 main frame is wired
for most available options even if they have
not been purchased. Similarly, the front
panel may contain pushbuttons for features
not resident in the instrument. This is done
to facilitate field installation and upgrade of
instruments.

To determine the options present in a par-
ticular instrument, check the five digit option
code against Chart 1.5 following. The five
digit option code may be found on the instru-
ment serial number plate located on the rear
panel of the instrument. The MODEL num-
ber box on this plate will show a 9 digit
number: 5500-XXXXX where the suffix
XXXXX represents the option code for the
instrument. For example, 5500-00000 is an
instrument without any options while 5500-
13100 would be an instrument with options
001, 002 and 005.

Although certain options may not be resident
in the system, pushing the associated button
will have no effect. That is, the buttons are
not inhibited if the option is not installed. The
resulting readings shown on the display will,
of course, be meaningless.

The same condition is true of input/output

connectors. Output B is an option (007)
which may or may not be present, yet the
output jacks will always be present as will the
output pushbuttons and indicators. How-
ever, no signal will be found on this jack
without the addition of the internal module
necessary to provide this function.

1-8
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1.5 OPTION DECODE CHART
5500 OPTION ORDERING CODE
5500-
( “bEATURES || FITERS || ¥EATURES || FEATORES | | & CPU -
0 None 0 ANSIA 0 None 0 None 0 488 only
1 001 1 101 1 002 1 054 488 +232
2 001+007 ({2 102 2 008 2 201 488 +200
3 3 005 3 002+008 ||3 201+054 488 +232
+200
4 4 006 4 009 4
5 5 005+102 |5 008+009 (|5
6 6 006+101 ||{6 002+008 ||6
+009
7 7 _006+102 ||7 002+009 ||7
8 8 056 8 8
9 9 Custom 9 9
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2.0 INTRODUCTION

This section of the manual contains a
detailed description of front panel operation.
Included are details on the generator, the
receiver (or analyzer) and some of the special
functions.

For a more detailed description of some of
the special functions and operations via the

interface ports refer to Section 3, Program-
ming Operation.

The reader should refer to the front panel of
the instrument to locate the various keys
described in this section. A reproduction of
the front panel graphics is included at the end
of this section.
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2.1 RECEIVER SECTION

The RECEIVER section contains a level
measuring function (also called an AC
voltmeter, dB meter, noise meter, etc.) and a
distortion meter (also called distortion factor
meter or, incorrectly, a distortion analyzer).
As the level meter has a high sensitivity and
selectable response weighting, it may also be
used as a noise meter.

Most operations of the receiver require a
single key stroke and are independent (one
function is not conditional on another). In
general, they result from a desire of the
operator to choose a mode of operation,
modify a measurement or change a method
of data presentation (as opposed to an inter-
nal requirement of the instrument such as
“nulling” or “ranging” as found on earlier
manual instruments).

2.1.1 IMPEDANCE

Impedance is a significant factor in several
areas of the 5500. There are eight major
parameters that are concerned with im-
pedance. Each of these can have an effect on
measured and/or generated values. They
are:

a) Generator Source Impedance - This is the
output impedance of the 5500 generator,
that is, the drive impedance seen by the load
looking back into the generator. See Section
2.25. '

b) Generator Load Impedance - This is usual-
ly the input impedance of the external device

under test. While its nominal value may be
known, only an actual measurement can
determine the precise value. (E.g., a device
may have a nominal 600 ohm input im-
pedance but the actual impedance may be
603.7 ohms.) ‘

c) Specified Generator Load Impedance -
This is the user entered value telling the 5500
the actual device under test input impedance
or the 5500 generator external load. It is
entered on the keyboard, stored in non-
volatile memory and used to determine gen-
erator output level. (Note there are two
values - one for dBm, one for V and dBV.))
See Section 2.2.6.

d) Generator dBm Reference Impedance -
When the generator output amplitude is
specified in dBm, the reference impedance
used to calculate the dBm value is the
specified load impedance. E.g., if the exter-
nalload is specified as 600 ohms, arequested
output amplitude of 0 dBm will produce
0.7746 V rms in the external 600 ohm resis-
tor. Howevery, if the external load is specified
as 150 ohms, a requested output amplitude
of 0 dBm will produce 0.3873 V rms into an
external 150 ohm load.

e) Device Under Test Output Impedance -
The output source impedance of the device
under test will form a voltage divider with its
load, usually the input impedance of the
5500, to affect its output level. E.g., a device
with a 600 ohm output impedance and
producing 0 dBV into an open circuit will
produce -0.052 dBV into a 100 k ohm load,
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the unbalanced high impedance input of the
5500.

f) 5500 Input Impedance - This is the load
placed by the 5500 on the output of the
external device under test. It is chosen by the
user from 3 possibilities. See Section 2.1.9.

g) 5500 dBm Measuring Impedance - As
dBm is in fact a power measurement, both
the voltage level and impedance are used to
calculate dBm. This is set either by the user-
chosen input impedance or the user-chosen
dBm reference impedance (Special func-
tion 26). It is not the same reference used for
output dBm calculations. See Section 2.4.2.

h) Watts Impedance Reference - Like dBm,
Watts is a power measurement. It is indicated
on the 5500 by measuring Voltage and cal-
culating power using a user specified load
impedance value. This value is only the cal-
culation value, the actual load must be sup-
plied by the user externally. See Section
24.1.

Careful attention to each of the above factors
will avoid errors, ambiguities and other
problems.

2.1.2 FUNCTION

The row of buttons in the FUNCTION group
chooses the basic function of the instrument.
Two subgroups are possible - LEVEL and
DISTORTION. LEVEL may be wide band or
narrow band and DISTORTION may be total
harmonic or intermodulation (if the IMD op-
tion 002 is provided).

2.1.3 WIDE BAND LEVEL

This function is the AC voltmeter or dB meter
mode. The 5500 will automatically
measure and display the level of a signal in
the range of +40 dBm (100V) to ap-
proximately -100 dBm (10 xV) (lower read-
ings may be possible with band limiting). The
reading can be expressed in Volts, mV or 1 V;
in Watts, mW or W or in dBm or dBV. The
frequency range of measurement is 10 Hz to
over 500 kHz.

This mode always internally measures the AC
Voltage on the input even when the
measured result is displayed in Watts or dBm.
These “power” readings are derived by cal-
culation from the Voltage measurement by
assuming an (internal or external) load im-
pedance. In the case of Watts, the default
impedance is 8 ohms, in the case of dBm the
default impedance is 600 ohms. Both im-
pedances can be user modified. See Refer-
ence Impedance in Section 2.4.

2.1.4 NARROW BAND LEVEL

This mode is similar to Wide Band Level
except a programmable filter is inserted into
the measurement path. Dynamic range,
overall bandwidth and available display units
are all the same as the wide band level mode.

The filter type may be selected from a choice
of three available configurations: Band Pass,
Low Pass or High Pass. In the Band Pass
mode, four bandwidths (or filter Q’s) are
available: very narrow, narrow, medium, and
broad (Section 4 describes the shape factors
of these filters in detail). The High Pass and
Low Pass modes are each 2-pole Butterworth
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characteristic with 12 dB per octave roll-off.
Each of these six shapes is selected one at a

time, as the NARROW BAND key is pushed
repeatedly.

The center frequency of the band pass
response or corner frequency of the high or
low pass response may be specified in one of
two possible ways. The default condition is
for the filter to follow the internal oscillator.
Thus it is automatically set to the same fre-
quency as the generator every time a Source
Frequency is specified (see Section 2.2.1).
Alternatively, the band pass filter may auto-

.matically track the input in an auto-tune

mode. This requires first that the input signal
be -30 dBm/30 mV or greater and second, in
the frequency range 10 Hz to 100 kHz. The
instrument will then measure the input fre-
quency and automatically and continuously
tune the filter to this frequency. To turn on
the auto-tune mode, select Special Func-
tion 28.2. To return to the normal “follow
oscillator” mode, select Special Func-
tion 28.0.

2.1.5 TOTAL HARMONIC
DISTORTION plus NOISE

(THD + N)

This mode measures the THD+N of the input
signal by the common fundamental rejection
method. That is, the fundamental of the input
signal is eliminated by an automatic rejection
circuit, the remaining residual signal is
measured and its amplitude is expressed as a
ratio of the input signal amplitude. Depend-
ing on the nature of the input signal, this
residual may be predominantly harmonics,
noise or some combination of each. Hence

the nomenclature Total Harmonic Distortion
plus Noise.

The result of the ratio calculation may be
expressed as either a dB figure or a percent-
age figure under control of the shifted UNITS

key.

Note that the fundamental rejection circuits
and ratiometric measurement and calcula-
tion circuits are all totally automatic in opera-
tion. Frequency tuning, ranging and nulling
are all automatically controlled by the inter-
nal computer in response to the input signal.

The instrument will measure the THD+N of
signals with levels between - 30 dBm (30 mV)
and +40 dBm (100 V) and fundamentals
between 10 Hz and 100 kHz. Signals outside
this range will generate an error condition.
(Exrror 20 or 21 and Error 26 respectively)

If the input signal is particularly noisy and
unstable but the test signal source originates
from the 5500 generator, it might be desirable
to override the automatic tuning to inhibit
random “hunting”. An example of such a
situation might be SINAD measurements on
a communications receiver or distortion
measurements on a loud speaker or tape
recorder with poor signal-to-noise ratio. It is
possible to suppress the auto-tuning and
force the THD notch filter to always track or
follow the internal oscillator. In this mode,
every time a new Generator Source frequen-
cy is entered (Section 2.2.1), the THD filter
will be set to and held at this same frequency.
To select this mode, select Special Function
6.1. To return to the normal auto- tune mode,
select Special Function 6.0.
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A more generalized case of the “track oscil-
lator” mode can be enacted by using Special
Function 37. Whereas Special Function 6
concerns the tuning mode of the notch filter
in the THD mode only, Special Function 37
affects filter tuning in all modes (THD and
Narrow band level) and also the detector
integration time constants and the displayed
frequency value. Each of these under normal
conditions is determined by the frequency of
the INPUT signal. That is, the auto-tuning of
the notch in THD and the band pass filter in
Narrow band, the detector integration time
in all modes and the displayed frequency
value in all modes is determined by a meas-
urement of the input signal. By selecting
Special Function 37.1, all of these functions
are instead slaved to the internal oscillator;
37.0 returns to the normal default state.

37.1 is useful to gain a speed advantage in
almost all THD measurement situations (but
the frequency of the INPUT test signal must
be close to that of the 5500 generator). If the
input signal is constantly being interrupted,
for example as multiple devices under test are
sequenced, this mode will prevent the tuning
lock interruption as the input signal is
changed. The filter will remain tuned to the
internal oscillator (and the FREQUENCY dis-
play will continue to give the oscillator fre-
quency) even when the input signal is
removed. When the input is reconnected, the
filter nulling will proceed faster as the filter is
already tuned. To select the gscillator tuning
mode, set Special Function 37.1. To return to
the normal jnput tune mode, set Special
Function 37.0. Remember that if Special
Function 37.1 is set, the input signal must be
the same frequency as the 5500 source. If
not, an erroneous reading will result. Also
remember that this mode changes the FRE-

QUENCY display to be GENERATOR FRE-
QUENCY rather than INPUT FREQUENCY.

2.1.6 INTERMODULATION
DISTORTION (IMD)
(Requires option 002)

This mode measures the intermodulation
products generated in a device under test
when stimulated by an appropriate dual fre-
quency signal. This is the only function of the
receiver section that has an influence on the
generator section. When this mode is
selected, the generator changes to a twin
tone signal from its normal single tone mode.

Two types of IMD are measured (and
generated). The primary mode is SMPTE or
DIN consisting of a high frequency signal and
a low frequency signal mixed in a 1:4
amplitude ratio. When the mode is entered,
if the generator (HF) frequency is below
2 kHz, it is set to 7 kHz but may be later
changed to any high frequency between
2 kHz and 100 kHz. The low frequency is the

one most previously used but may be

changed to one of eight low frequencies
between 40 Hz and 500 kHz (see Section
2.2.2). Note that when this function is first
selected after a default state power-up, the
low frequency is at the default value of 60 Hz.

The second IMD mode is CCIF and is
selected by using the shift key. This mode
measures the low frequency difference com-
ponent of a twin tone high frequency test
signal. The difference frequency may be any
frequency from 80 Hz to 1 kHz while the
mean frequency of the dual tone high fre-
quency may lie between 2 kHz and 100 kHz.
As in THD+N, the results may be expressed
as a dB ratio or a percentage.
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2.1.7 DC Measurement
(Requires option 008)

Instruments equipped with option 008 are
able to measure DC Voltage with three selec-
table ranges. This function is selected as a
SHIFT of WIDE BAND LEVEL.

The instrument measures the DC component
of the selected input: A or B. It will respond
to either polarity and correctly enunciate the
sign in the readout.

The default range is 100V full scale with a
100 mV resolution. Two additional ranges
are provided that can accommodate down to
1V full scale with 1mV of resolution. Ranges
are selected by Special Function 2. The fol-
lowing table shows the range, resolution and
method for selection for each range.

Table 2.1.7 DC Volts Range Select
Measurement Range Resolution Selection
100.0 to 0.0 100 mV 2.0 SPCL
10.00 to 0.00 10 mV 2.1 SPCL
1.000 to 0.000 1mV 2.2 SPCL
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2.1.8 Phase Measurement
(Requires option 009)

The instrument is able to measure the relative
phase difference between two signals of the
same frequency with the addition of option
009. This mode is selected as a SHIFT of
NARROW BAND LEVEL.

The system measures the relative phase be-
tween the signal presented to INPUT A and
the selected input. That is, if input B is
selected on the INPUT SELECT control, the
phase difference between the signals at A
and B will be measured. Alternatively, if IN-
TERNAL OSC A is selected, the phase shift
between the Generator A Output and INPUT
A will be measured. The phase measurement
facility is the only one on the instrument to
use two signals simultaneously.

Two ranges are provided to allow accurate
measurements over a full 360° range. As is
typical with phase meters, measurements of
two signals with very small phase differences
can give ambiguous results (for example,
near 0° or 360°). Changing to a different
range inverts the reference and adds 180° to
the reading to avoid this ambiguity. The net
effect of the double inversion (signal polarity
reversal and mathematical addition of 180 to
the measured value) ensures that the dis-
played reading is always correct.

The phase ranges are selected by Special
Function 8. The following table shows the
recommended operation of this phase range
selection.

Table 2.1.8 Phase Range Selection

Total Range Recommended Range Selection
+180° -170°to +170° 8.0 SPCL
0 to 360° 10 to 350° 8.1 SPCL

Note that the choice of ranges is transparent

the 0 to 360° range (8.1 SPCL) while a value

to the readout. For example, a value of +60° | of 2° would be best measured on the +180°

could be read equally on either range. How-
ever, a value of 182° would be best read on

range (8.0 SPCL).
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2.1.9 FILTERS

Several band limiting and noise weighting
filters are available. These are useful to
reduce the effects of extraneous noise during
distortion measurements or provide frequen-
cy response weighting for noise measure-
ments.

Four standard filters are provided and four
more are optional.

The 400 Hz High Pass filter can be used to
reject low frequency noise and mains hum. It
is a 3-pole Butterworth filter and provides
over 40 dB rejection at 50 or 60 Hz. It may
be used when making THD+N measure-
ments of signals with fundamentals of 1 kHz
or greater. The filter is selected and
deselected on a push on/push off basis with
the first filter key. This filter is independent of
other filters and may be selected in conjunc-
tion with others.

The 30 kHz and 80 kHz Low Pass filters may
be used to reduce the measurement
bandwidth in THD+N and other modes.
These are 3-pole Butterworth filters (18 dB
per octave roll-off). They are generally used
in THD+N if the fundamental of the signal
being measured is less than one third to one
fifth of the filter cutoff frequency (e.g. 10 kHz
fundamental or lower for 30 kHz filter, etc.).

The fourth filter (SPCL) will be one of 3
possibilities:

Option 101| CCIR 468-3

Option 102| Psophometric (CCITT P53A)

The choice of which of these three is deter-
mined at the factory at the time of order and
indicated by a suitable panel label over the
button.

In addition to these four standard filters, four.
optional additional filters may be provided.

The optional group of four additional filters
may be one of the following two groups:

1) Option -005 Audio
contains the following four filters:

a) Audio band pass, 36 dB per octave
roll-off at each end. Specify 20 Hz
to 20 kHz or 22.4 Hz to 22.4 kHz
b) IHF Band Pass : 200 Hz to 15 kHz
with 19 kHz notch.
c) ANSI “A” Weighting (also called NAB).
d) CCIR 468-3 weighting
(also called Dolby).

2) Option -006 Telecommunications
contains the following four filters:

a) 3 kHz Flat (Bell 41009 or IEEE 743).
b) 15 kHz Flat (Bell 41009 or IEEE 743).
¢) Program (DIN 45405 and Bell
41009/IEEE 743).
d) C Message with notch (Bell 41009
or IEEE 743).

On special order, a mix of filters from options
-005 and -006 may be supplied to a maxi-
mum of four auxiliary filters. -

Note that with the exception of the 400 Hz
High Pass filter, only one of the remaining up
to seven filters may be selected at any one
time.
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2.1.10 INPUT SELECTION

One of three (four) possible inputs may be
selected: INPUT A, INPUT B or OSCillator A
(or OSC B). A and B are two identical inputs
on the front panel. OSC is the signal at the
generator output and is used for self-check,
send level verification, etc. To select the os-
cillator output, push and hold the SHIFT key
and the A button. If the optional B OUTPUT
is provided, it may be selected by pushing
and holding the shift button while pushing
the B button.

2.1.11 INPUT TERMINATION

All inputs are normally high impedance
bridging (100 k ohms) but may also be set to
a 600 or 150 ohm termination. (Note that the
input termination operates on external
INPUT A or external INPUT B but not inter-
nal OSC).

The input defaults to a 100 k ohm input
impedance. By pushing the SHIFT key and
the INPUT TERMINATION button, a 600 or
150 ohm input termination may be selected.
Two independent operations happen when
600 or 150 is selected: if (external) INPUT A
or B is selected, a physical termination resis-
tor is placed across this selected input and
secondly, the dBm reference impedance
used to calculate the dBm reading is set to
600 or 150 ohms, as required. This im-
pedance reference will remain until either
changed by Special Function 26 or a new
input termination is selected. Note that
selecting 100 k ohms will remove the input
termination but retain the last used (600 or
150) impedance for the dBm reference.

To illustrate, using an example: if an external
source of 0.775 V open circuit and 600 ohm
source impedance is connected to INPUT A,
the LEVEL mode will indicate 0 dBm in the
100 k ohm mode, -6 dBm in the 600 ohm
mode and -7.96 dBm in the 150 ohm mode.

Again note that the physical termination
resistors only affect the INPUT A or INPUT B
external sources. The internal OSC connec-
tion cannot be terminated (except of course
by using an external cable between GENER-
ATOR OUTPUT and analyzer INPUT).
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CAUTION

Note that the input termination resistors can dissipate a maximum
of 1 Watt continuously. This is represented by the following condi-

tions:
INPUT MAXIMUM MAXIMUM
TERMINATION dBm Volts
600 ohms +30 dBm 24.5V rms
150 ohms +30 dBm 12.3V rms

Input conditions greater than this can permanently damage the
termination resistors. If an input is selected, a termination is on and the
input conditions exceed the 1 Watt limit, the instrument will
automatically disconnect the termination to avoid damage. All
terminations are also temporarily disconnected during instrument fatal
error states and reset after the errors are cleared.

See Section 1.3 for more information on input configurations.

2.1.12 DETECTORS

The 5500 has three amplitude detectors,
selectable by the user. The detectors are true
rms, average and quasi-peak. All three detec-
tors are calibrated to read the rms value of a
pure sine wave.

True rms will yield the most accurate results
of a complex waveform such as noise or
distortion. Average will allow comparison of
readings with those from older average
responding instruments. Quasi-peak
measures noise to particular standards such
as CCIR 468-3.

The choice of one of three detector charac-
teristics is made by the DETECTOR button
(above the SHIFT key).

2.1.13 INTEGRATION

Notably absent from the 5500 is any means
to choose the integration time (sometimes
called averaging time or smoothing). This is
because this function is automatically hand-
led internally. Since the 5500 always
measures the frequency of the input signal, it
is able to choose the optimal time constants
automatically.
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If desired, this automatic time constant selec-
tion can be overridden using Special Func-
tion 29.

A further feature enhances integration. The
5500 uses a proprietary process called
Synchronous Integration that yields an excel-
lent result to the usual settling-time/ripple
compromise present in AC level measure-
ments. Under normal conditions, satisfactory
integration of low frequency detection to
yield acceptable smoothness and accuracy
also implies very long settling time.

The 5500 avoids this trade-off and is able to
yield virtually ripple free readings within one
cycle of the input signal - a time improvement
of up to an order of magnitude.

2.1.14 RELATIVE MODE

The relative mode allows the current
measured value to be expressed as a ratio
(dB or %) of a stored reference. For example,
signal to noise is the ratio of noise to the peak
or program level. Gain is the ratio of output
level to input level.

Two distinct operations must be performed
to use the relative mode. First, the reference
must be stored (if not previously done) and
secondly, the relative mode must be selected.
These two operations may be done in any
order.

The reference may be stored in two ways: as
a keyboard entered value or as the currently
measured value (of the input signal).

To store a relative reference, push the REF-
ERENCE prefix key (bottom key in the
column below the RELATIVE KEY). Then
enter the desired reference value on the

numeric keys. Finally, terminate the entry
with the dBm, dBV, V or % keys (note that %
is a shifted key), for example, to enter a
reference of +8 dBm, key in:

= 5

Or, for a reference of 226 Volts :

To enter the presently measured value simp-
ly push the “*” key after the prefix. No ter-
minator is required. For example, to set the
currently measured program level as the ref-
erence (assuming this value is currently being
displayed on the left display) push:

Having thus stored a reference, the relative
mode can be enacted by pushing the RELA-
TIVE key. Absolute readings are again
selected by a second push. The stored refer-
ence is not altered until a new reference is
entered.

[ REF |

For example, assume a reference of +8 dBm

has been previously stored and the noise
level being measured is say -65 dBm. If the
RELATIVE key is pushed, the reading will
change to -73 dB (the ratio between +8 and
-65). When the key is pushed again, the
absolute value of -65 dBm returns.
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Another example: assume a value of 0.46 V
was stored as a reference and the current
measured value is 3.6 V. If the RELATIVE key
is pushed, a reading of 783% will be dis-
played as the ratio of 0.46 to 3.6. That is, the
new measured value is 783% of the stored
reference. This could be easily converted to
a dB figure by selecting a log units display.
Push and hold the SHIFT key and push the
UNITS key to see +17.88 dB.

Setting the relative mode and storing the
current measured value as the reference can

also be accomplished as a single operation.
The shifted mode of the RELATIVE key ac-
complishes this. To set, push and hold the
SHIFT key and then the RELATIVE key. The
display will now change to 0.0 dB or 100%
and all future readings will be relative to this
current value.

Note: A separate reference is maintained in
memory for both DISTORTION and LEVEL
measurements. The DISTORTION reference
is stored as a ratio and the LEVEL reference
as an absolute value.
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2.2 GENERATOR SECTION

The generator consists of a programmable
frequency, high performance oscillator, a
high power output amplifier, a program-
mable output attenuator and configuration
switching. If the IMD option 002 is provided,
a second low frequency oscillator is included
as well as the ability to generate a twin tone
high frequency signal.

Many generator parameters are set by multi-
ple key strokes. The normal syntax of data

entry is :

PREFIX|-| DATA | -| TERMINATOR

The PREFIX establishes what is going to be
set such as frequency or amplitude. DATA is
entered as a numeric value on the numeric
keyboard. The TERMINATOR, typically a
units key, functions as an “ENTER” key and
executes the just entered parameters. As
soon as the first data key is pushed, the right
hand display changes from its previous role
(of frequency indicator) to a “data entry”
indicator. Digits will enter at the right and
move left. When the terminator key is
pushed, the display clears and reverts back
to its previous function.

2.2.1 GENERATOR FREQUENCY
SELECTION |

In all modes, except the optional IMD mode,
the generator may be set to any frequency
between 10 Hz and 100 kHz. To set the gen-
erator to a particular frequency, first push the

FREQUENCY prefix key followed by one to
five data keys followed by the Hz or kHz
terminator key. For example:

) i
P ) ) ) ) [z
Y= ) 2 ) )5 |

The right hand display will usually be indicat-
ing the actual measured frequency of the
oscillator (if OSC input is selected or INPUT
A or B contains the oscillator signal via the
device under test). The measured value will
almost invariably be at least slightly different
from the programmed value (or user entered
frequency). Bear in mind that the frequency
indication is 5 digits of resolution, a resolu-
tion of 0.01% while the oscillator is not a
synthesizer. It has a typical frequency ac-
curacy of +1%, normal for a low distortion
RC type oscillator. The frequency meter
resolution is 100 times the oscillator frequen-
cy accuracy and will tend to magnify the
appearance of the error.

The user can see the programmed frequency
(rather than the measured frequency) by
pushing and holding the FREQUENCY
prefix key.
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If an invalid frequency entry is attempted, an
error will be displayed. Examples of errors
would be requesting a frequency outside the
generator range (e.g., 1 MHz), keying in too
many data digits (more than 5) or an im-
proper terminator (Volts, for example).

A special method of frequency entry may be
useful in certain circumstances. If the 5500 is
reading the frequency of an external source
(not the 5500 internal oscillator) and it is
desired to set the internal oscillator to that
frequency, the first inclination would be to
key in the digits of that measured frequency.
However, a simpler way exists. The “*” key
uses the currently measured value as DATA.
So, to set the internal oscillator to the
measured external frequency, just push the
FREQ prefix key followed by the * (no ter-
minator is required). The oscillator should
now be programmed to the frequency of this
external source.

2.2.2 IMD FREQUENCY
(requires option 002 IMD)

The FREQUENCY prefix key in the IMD
mode sets the HF component of the
SMPTE/DIN signal or the mean frequency of
the CCIF signal. The lower limit of the
analyzer is 2kHz. If a lower frequency is
entered in the IMD mode, the resulting meas-
urement will be non-valid.

The LF component of the SMPTE/DIN signal
or offset frequency in the CCIF mode is set
using the IMD LOW FREQUENCY prefix key.
Eight frequencies are available: 40, 50, 60,
80, 100, 125, 250 or 500 Hz. If a number
other than these is entered, the available

frequency closest to the entered value will be
automatically selected.

Note that when the SMPTE/DIN IMD func-
tion is selected, if the HF is below 2 kHz, it is
automatically set to 7 kHz. The LF is set to
the last used value. The user may then over-
ride these values with additional numeric
entries. If another function is selected and
IMD SMPTE/DIN again selected, the pre-
viously used frequencies will be used (unless
the HF has been set to below 2 kHz while
another function was selected).

On first power-up, the LF oscillator is set to
its default value of 60 Hz. Therefore, the first
time the IMD function is selected after default
state power-up, 60 Hz will be used. If the LF
oscillator is manually changed to a different
frequency, it will remain at this new manually
entered frequency until either again manual-
ly changed or until the instrument is powered
down.

The offset frequency in the CCIF mode is one
half the difference frequency. For example, if
a high frequency/mean frequency of 10 kHz
and a low frequency/offset frequency of 60
Hz is selected, then the following outputs will
be observed:

SMPTE mode: HF. 10 kHz
LF. 60Hz

CCIFmode: Fi1: 10060 Hz
F2: 940 Hz
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2.2.3 NARROW BAND FREQUENCY

One of the four meter functions is Narrow
Band Level. This mode inserts a band pass,
low pass or high pass filter in the measure-
ment path. The center frequency of the band
pass or the corner frequency of the high or
low pass can be entered by setting the gen-
erator to the desired frequency. The filter will
automatically be set to the same frequency
as the internal generator. It is also possible to
have the filter automatically track the fre-
quency of the INPUT signal (if the INPUT is
-30 dBm/30 mV or greater) by setting SPE-
CIAL FUNCTION 28.2. SPECIAL FUNC-
TION 28.0 returns the filter to the manual
mode (see Section 2.1.4). )

2.2.4 GENERATOR AMPLITUDE
(requires option 001
High Level Balanced Output)

The generator output amplitude is a function
of several factors:

a) Requested amplitude as specified by a
keyboard entry (or GPIB command)

b) Specified external load impedance (also
keyboard or GPIB)

c) Actual external load impedance

d) Generator source impedance (50, 150
or 600 ohms)

e) Units used: dBm, dBV or Volts

All of the above factors will have an effect on
the signal level delivered to the load. Insuffi-
cient attention to this detail can lead to un-
anticipated errors. For example, if the user
specifies a load impedance of 600 ohms but
the actual load is say, 592 ohms, the signal
will be low by about 1% with a generator
source impedance of 600 ohms or about
0.1% with a 50 ohm source.

Section 2.2.6 following describes how to set
the specified external load impedance. The
values entered will be used for all output
amplitudes. The default conditions are in-
finity (open circuit) in the Volts or dBV mode
and 600 ohms in the dBm mode.

To select a generator output level push the
AMPLITUDE prefix key followed by one to
five data entry keys followed by a units ter-
minator key. The requested level will then be
presented to the user defined load (assuming
the specified load and the actual load are
identical).

The output range, in the balanced mode, into
an infinite load (open circuit) is 33V rms
maximum to below 300 xV rms (+30 dBV to
-70 dBV). The output range, in the balanced
mode, into an external 600 ohm load from a
150 ohm source is +30 dBm to -70 dBm.
Maximum signal levels in the unbalanced
mode are approximately one half of the
balanced levels. Lower signal levels can be
requested and achieved but with progres-
sively degraded resolution and signal-to-
noise ratio. The normal amplitude resolution
is better than approximately 0.03 dB or 0.3%
(Le.3mVat1V).
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The maximum output levels available
from the 5500 are higher than typically
available from bench generators by a
factor of 2 to 4. Damage to a device
under test can result under certain con-
ditions. Use levels above +10
dBm/dBV/3V with caution. The output
power amplifier is capable of deliver-
ing several Watts of power to an exter-
nal load. It is internally protected
against overload conditions and short

CAUTION

circuits, nevertheless, unnecessary
sustained operation at maximum out-
put into low impedance loads should
be avoided to minimize internal heat
dissipation. The generator gives the
same performance with or without a
load; if the device under test is a high
impedance input, it is not necessary to
provide a dummy load termination to
the generator.

As in the frequency mode, the * key can also
be used to set the generator output amplitude
to the currently measured INPUT amplitude.
For example, if the 5500 is reading +8 dBm
from an external source in the Level mode
and the AMPL and * keys are pushed in
sequence, the generator would then be set to
+8 dBm output.

If an amplitude of OV is entered as the
generator amplitude, the output is set to zero

and the oscillator will be internally turned off
to avoid any possibility of signal leak
through.

The user programmed amplitude can always
be displayed by pushing and holding the
AMPL key. This displays the current
programmed generator output amplitude (as

opposed to the measured amplitude) while
the key is held.
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2.2.5 OUTPUT SOURCE IMPEDANCE

(requires option 001 High Level Balanced Output)

Three output source impedances and configurations are possible:

SOURCE IMPEDANCE _CONFIGURATION
600 ohms Balanced
150 ohms Balanced
50 ohms Unbalanced

The three possibilities are selected by succes-
sive pushes of the CONFIGURATION button.
In the balanced modes the output should be
taken from the tip-ring-sleeve jack, in the
unbalanced mode the signal should be taken
from the BNC jack. The signal is available on
both jacks in both modes but erroneous
levels and/or grounding problems may occur
if the wrong jack is used. The panel graphics
clearly indicate the correct jack to use. Note
that when a plug s inserted into the BAL jack,
the UNBAL jack is disconnected.

The highest drive level will be obtained by
selecting the 150 ohm balanced configura-
tion. This mode will permit a +30 dBm drive
into an external 600 ohm load (1 Watt). The
600 ohm balanced mode should be used for
equipment that requires a true 600 ohm
source impedance. The 50 ohm unbalanced
configuration should be used for unbalanced

equipment such as consumer audio com-
ponents that could be damaged by the high
signal levels possible in the balanced modes.

2.2.6 OUTPUT LOAD IMPEDANCE

The 5500 stores two internal values of exter-
nal load impedance, one for dBm and
another for all other units (V, dBV). These
stored values are used to calculate the actual
generator output drive level to produce the
correct level in the external load. The calcula-
tion also takes into account the specified
output level and the generator source im-
pedance. Every time any of these is changed,
the level is recalculated to insure the correct
value in the external load.

The load impedance default values are as
follows:

dBm:

600 ohms

dBV and Watts :

infinity (open circuit)
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The values can be changed by using a special
function. In the dBm case, the assumed load
can take values from 1 to 9999 ohms. In dBV
and Volts, the load can be 1 to 9998 ohms or
infinity (open circuit). Note that dBm, being
a unit of power, cannot assume an infinite
load. For dBm the SPCL FNCT is 5, for Volts
and dBV it is SPCL FNCT 4. To enter a value,
key in the SPCL FNCT number (4 or 5)
followed by a decimal point followed by the
value in ohms from 1 to 9999 and terminated
by the SPCL key. (In the dBV or Volts case,
the value of 9999 will represent infinity or
open circuit). For example, to set the dBm
external load to 150 ohms, key in:

[SPCL]

M mmm 'E

Note that in the dBm case the load im-
pedance is also the dBm reference im-
pedance, that is, the output level will be set
using the true meaning of dBm, not using
dBu or dBm referenced to 600 ohms.

To determine the currently stored load im-
pedance, key in 4.0 SPCL or 5.0 SPCL. The
left hand display will show the stored value.

2.2.6.1 MINIMUM LOAD IMPEDANCE

The power amplifier used in the generator is
subject to certain constraints. One of these is
the maximum voltage it can produce. A
second is the internal dissipation it can hand-
le. To provide protection for the latter, the
power amplifier has a current limit feature.
This insures that no damage will occur even
if the output is short circuited.

The combination of the voltage constraint
and current limit will define the maximum
output capability for various source and load
impedance combinations. Conditions that
exceed these limits will cause the amplifier to
current limit (to clip) as a dissipation protec-
tion but without warning the user.

The user must specify the value of the exter-
nal load impedance, the generator source
impedance and the desired signal level
delivered to the external load. The 5500
computer then calculates the power amplifier
drive level required to produce this desired
signal level in the external load. If the drive
level exceeds the power amplifier voltage
capability, an error condition is generated.
However, if the voltage is within limits but the
current is exceeded, no error is generated.
Similarly, if an external load impedance
below the specified load impedance is used,
the amplifier may current limit (clip).

Certain extreme conditions of overload can
actually shut down the entire 5500 instru-
ment due to power supply protective fault
monitoring.

Table 1 illustrates the minimum value of ex-
ternal load impedance that can be used
without causing the power amplifier to cur-
rent limit. As a single power amplifier is used
to drive both the A and optional B output,
the limit changes depending on whether one
or both outputs are being used.

Table 2 illustrates the maximum output in
dBm that is possible under various source
and load impedance variations. Note that the
dBm value follows the strict definition as
power relative to 1 mW - not dBm/600 ohms
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or dBu as is read on most dBm meters. Also,
remember that the 5500 uses this mathemati-
cally correct dBm interpretation when cal-
culating its output level. If the instrument is
told the external load for dBm is 150 ohms
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TABLE 2.4.1

MINIMUM EXTERNAL LOAD IMPEDANCE THAT
WILL NOT CAUSE CURRENT LIMITING

OUTPUT MAXIMUM MINIMUM LOAD IMPEDANCE & RESULTING LOAD VOLTAGE
(SOURCE) OPEN CIRCUIT :

IMPEDANCE VOLTAGE USING A ONLY OR B* ONLY USING BOTH A & B*

50 ohms 16.5V 50 ohms / 8.3 Volts 150 ohms / 12.4 Voits
unbalanced

150 ohms .33V 50 ohms / 8.3 Volts 250 ohms / 21 Volts
balanced

600 ohms 33V 0 ohms / 0 Volts 0 ohms /0 Volts
balanced

*NOTE: Use of Output B requires Option 007.

TABLE 2.4.2

MAXIMUM OUTPUT POWER IN dBm (relative to 1 mW) for various
output load impedances (rms Volts delivered to load)

OUTPUT EXTERNAL LOAD IMPEDANCE (OHMS)
(SOURCE)

IMPEDANCE 50 100 150 300 600

50 ohms +31.3dBm| +30.8 dBm +30.1 dBm| +28.2dBm| +25.9 dBm
unbalanced (8.3 Volts) (11.0 Voilts) (12.4 Volts) | (14.1 Volts) | (15.2 Volts)
150 ohms +31.3dBm | +32.4 dBm +32.6 dBm| +32.1 dBm| +30.7 dBm
balanced (8.3 Voilts) (13.2 Volts) (16.5 Volts) | (22.0 Volts) | (26.4 Volts)
600 ohms +21.2dBm| +23.5dBm +24.6dBm| +26.1dBm| +26.6 dBm
balanced (2.5 Volts) (4.7 Volts) (6.6 Volts) | (11.0 Volts) | (16.5 Voits)
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2.2.7 GROUND/FLOAT

The shifted mode of the CONFIGURATION
button allows the output to be ground refer-
enced or floated. The normal mode is inter-
nal GND reference. If the output is ground
referenced via the external equipment being
measured, the FLOAT mode may be selected
to avoid a ground loop. The output must
have a ground reference from one of the
several possible paths: output GND mode,
through the device under test or via an ex-
ternal ground connection.

In the GND mode, the center tap of the
BALANCED output is connected to chassis
and the low side of the UNBALANCED out-
put is connected to chassis. This chassis con-
nection is via a voltage dependent
resistor/capacitor network for protection.

2.2.8 OUTPUT ON/OFF

The top push button in the OUTPUT group
is the output ON/OFF function. This can be
used for signal-to-noise ratio measurements
or other applications requiring a quiet ter-
mination. When the output is OFF, the source
impedance remains the same as in the ON
mode.

229 B OUTPUT
(if option 007 provided)

The shifted mode of the ON/OFF key selects

the optional dual output. If the second (B)
output module is provided, the output may
be set to feed A only, B only, Aand B in phase
or A and B out of phase. Both outputs have
the same level, source impedance and con-

figuration. The two outputs are resistively
isolated but come from a common power
amplifier. See Tables 1 and 2 for combined
output load limitations.

2.2.10 EXTERNAL INPUT

An external input is provided on the rear
panel of the 5500 to allow the user to supply
an external special source signal (such as a
function generator, square wave, pink noise,
etc.). To select the external source, key in
14.4 SPCL. To select the internal oscillator
(default condition), key in 14.1 SPCL. The
external source must have a nominal signal
level of +10dBV/3.16 V and will benefit
from output power amplifier transformer
isolation, output attenuator, output con-
figuration and amplitude setting provision.

Every time a new FUNCTION is selected, the
default signal source is again selected. For
example, if the instrument is in the WIDE
BAND LEVEL mode and Special Function
14.4 is selected, the external signal source will
be on. If the THD function is now selected,
the internal source (that is, the default source
or 14.1 SPCL) will be selected at the same
time that THD is entered. To use the external

source in this new THD mode, again key in
14.4 SPCL.

2.2.11 SIGNAL SOURCES

Special Function 14 has a more general ap-
plication. It may also be used to select any of
the optional special signal sources that may
be provided on the 5500. Table 2.2.11 lists
the signal sources, special function code and
conditions. As with the external input
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(14.4 SPCL) described above, any change in
FUNCTION always reselects the default in-
ternal sine wave source (unless IMD is
selected. See below.)

This feature allows selection of a special
source in an abnormal mode. For example,
when the IMD function is selected, the ap-
propriate IMD composite test signal source is
automatically selected. This also means that
the IMD test signal can only be selected in the
IMD measurement mode. However, the IMD
signal source can be selected in the WIDE
BAND LEVEL mode by entering 14.2 SPCL.
This allows measurement of the rms level of
the composite IMD test signal, for example.

It is of course possible to enter illegal modes.
Selecting an IMD twin-tone source in the
THD mode will usually vield errors and at
best a meaningless value. As the source is not
explicitly indicated on the front panel and an
unaware user could have difficulty sorting
out an invalid state, the 5500 always clears
the signal source to its default state at every
function change. The default state in the
LEVEL and THD modes is a single fixed
frequency sine wave. In IMD it is a two
frequency composite waveform. In the
SWEEP mode, it is the swept sine wave
source for LEVEL or THD and a swept com-
posite source for IMD.
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TABLE 2.2.11
SPECIAL FUNCTION 14
SELECTING GENERATOR SOURCE SIGNALS

SPCL SIGNAL SOURCE CONDITIONS

FNCT

14.0 None

14.1 Internal Sine Wave Default source for level and THD

14.2 Internal IMD Requires option 002.

composite signal Default source for IMD.
If selected in other modes,
will be SMPTE or CCIF
depending on last mode used.
(’" 144 External Input Accepts rear panel input signal.
14.5 External Input Requires option 002.
and IMD Mizxes external input with internal

LF oscillator to produce
composite SMPTE or CCIF
source signal.

14.7 Internal Square Wave

14.8 Augxiliary Source 1 Requires option 003
Special Signals Group.

14.9 Augxiliary IMD Source Requires option 002 and 003.

14.10 Aucxiliary Source 2 Requires option 003.

14.11 Aucxiliary Source 3 Requires option 003.

14.12 Aucxiliary Source 4 Requires option 003.

\_
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2.2.12 FREQUENCY INCREMENT

In addition to the direct frequency entry
described previously, generator frequency
may be specified as a change relative to the
current value. The amount of the change is
set by the operator by using the increment
mode. The generator frequency is changed
by using the UP or DOWN MODIFY keys.

To enter the increment mode, push and hold
the SHIFT while pushing the FREQ prefix.
Next enter the desired increment value and
then the proper units terminator. Terminators
may be Hz, kHz or % (note that % is a shifted
function). For example, the increment may
be specified as 100 Hz, 1.1 kHz, 10%, 62%,
etc. A Hz or kHz value will yield linearly
spaced increments, % increments will yield
log spaced increments. After the terminator
key is pushed, the increment entry mode will
be cancelled and the instrument will return to
the direct entry mode. Then the UP and
DOWN buttons will increment (or decre-
ment) the generator frequency by the pre-
viously specified incremental value.

Avoid trying to increment to an invalid fre-
quency. For example, setting an increment of
1 kHz, pushing DOWN when the current fre-
quency is 1 kHz and thus requesting a new
frequency of 0 Hz (Error 7).

The UP and DOWN keys are repeat keys.
They can be held down for continuous step-
ping. The frequency will step sweep up or
down at approximately 2 steps per second
after an initial start delay of approximately

2 seconds. The measurement circuits of the
meter may not respond fast enough at this
speed to allow results to be displayed but, if
the generator output is viewed on an oscillo-
scope, the increment sequence can be seen.
Or SPCL function 10 may be selected to see
the programmed (or set value) which will
respond at the required speed to see the
effect.

2.2.13 AMPLITUDE INCREMENT

The amplitude increment mode allows
changing the generator output level by a user
defined value. For example, stepping the
output levelin 1 dB, 0.1 dB or 100 mV steps.
To use the increment mode first set the incre-
ment value. Push the AMPLITUDE INCRE-
MENT prefix (SHIFT + AMPL keys). Then
key in the value and finally the terminator.
Valid terminators are dB, Volts and %
(remember that % is a shifted key). After
entry of a valid increment value, the incre-
ment entry mode will be cancelled and the
AMPLITUDE mode automatically set. Then
the UP and DOWN keys can be used to step
the output amplitude by the previously set
increment. As on the frequency mode, the
UP/DOWN keys are repeat keys.

Note that the modify keys (UP, DOWN) act
on generator frequency or generator
amplitude depending on which prefix key
has been pushed. Each mode (FREQ and
AMPL) has its own stored increment value
which remains until changed by the user.
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2.2.14 IMD AMPLITUDE RATIO (requires option 002 IMD)

In the IMD modes, two oscillators produce a
twin tone signal. The relative amplitude of
the two signals can be user defined in the
SMPTE mode. In the CCIF mode, the two
signals are fixed at a 1:1 or equal amplitude
but in the SMPTE/DIN mode, four relative
amplitudes are possible: 1:1, 1:2, 1:4 and
1:10. When the SMPTE/DIN IMD mode is
selected, the 1:4 ratio is automatically set (the
SMPTE/DIN standard). A different ratio can

be selected by using a SPECIAL FUNCTION
(SPCL). Special Function 35 is reserved for
IMD ratio. 35.1 SPCL sets a 1:1 ratio, 35.2
sets a 1:2 ratio, 35.4 sets a 1:4 ratio and 35.10
sets a 1:10 ratio (special functions do not
require a prefix key). To set a ratio, key in the
correct numeric code (e.g. 35.4) and ter-
minate by pushing the SPCL key. Special
Function 35.0 can be used to view the cur-
rently set ratio.

2-27




Programmable Audio Measurement System
Section 2

Amber model 5500
Owner's Manual Version 07

This page is blank.

2-28

L/



C

Amber model 5500
Owner’s Manual Version 07

Programmable Audio Measurement System
Section 2

2.3 INSTRUMENT SETUP STORES

Twelve non-volatile memories are provided
in the 5500 to store instrument setups. Two
positions are reserved for power-on default
state and last power-down state respectively
while the remaining ten positions are user
accessible.

The instrument normally powers up in a
factory defined default state stored in
memory position 0. This clears any unusual
settings and assures the user of a known start
configuration. A list of the position 0 default
states is given in Section 2.6. (Alternatively,
the instrument can be changed to power up
in Memory 1 state, use SPCLFNCT 23.1. See
the note on the next page.)

Position 1 is the complete state of the instru-
ment when power was last turned off.

Positions 2 through 11 are ten user definable
memories for convenient recall of special test
setups.

Note that the instrument always stores its
complete status, that is, everything that can
be set by the front panel, in the selected
memory. The user may subsequently elect to
request either a partial recall, that is, only the
frequency and amplitude of the oscillator or
a total recall.

To recall a total instrument setup, key in a
number from 0 to 11, the decimal point, the
digit 1 then terminate with the RECALL key.
For example: :

)2 )8 )i =

This will effect a total recall of what the user
previously stored in memory 4 (if nothing has
been stored, error 6 is generated). For a
partial recall, omit the decimal and digit 1.
That is, 4 RECALL will recall only the fre-
quency and amplitude of the generator pre-
viously stored in position 4.

To store the current status of the instrument,
key in a number from 2 to 11 followed by the
STORE terminator (STORE is a shifted ver-
sion of RECALL).

)5 S JSERE

Remember the instrument always does a
total store but the user may elect either a
partial or total recall. User available storage
positions are 2 through 11. Positions 0 and 1
are automatically stored and only available
for user recall.

Note :

When recalling a complete instrument state
(i.e. 2.1 through 11.1), the current instrument
state is automatically stored in memory 1
prior to the total recall. (This does not occur
on a partial recall - 2 to 11.) Thus it is possible
to alternate between a just used setup and a
previously stored setup. Or, if the recalled
memory inadvertently contains an unwanted
instrument setup, the operator can quickly
return to the previous state by keying in
1.1 RCL.

The storing of the complete instrument state
in position 1 at power down is only guaran-
teed if the instrument is powered down using
the front panel POWER push button. If
power down is effected by removal of mains
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from the rear panel, the instrument may
properly store its state in position 1 but this
is not guaranteed. (This is related to power
supply filter capacitor holdup voltage time.
The sequence of events is predictable when
using the front panel POWER push button
but not with a simple removal of mains.)

As stated earlier, the instrument always
powers up in its default state (Memory 0).
Alternatively, the instrument can be modified
to power up in the same state it was in during
a valid power-down sequence.

To change the instrument to power up in the
last power down state, key in 23.1 SPCL.
The next time the instrument is powered up,
it will start in the last power-down state. To
return to the normal default power-up state,
key in 23.0 SPCL.

If the last state at power-down was not suc-
cessfully stored for any reason, at next power
up, the default status will be recalled rather
than an erroneous and possibly illegal state.
The instrument always checks the validity of
data prior to a recall to avoid placing the
instrument in an invalid state.
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2.4 SPECIAL FUNCTIONS

There are several lesser used parameters that -

can be set using SPECIAL FUNCTIONS. Ex-
amples are dBm impedance reference, cer-
tain GPIB functions, etc. SPECIAL
FUNCTIONS are also used for diagnostic
purposes, special programming, to override
auto-ranging and other unusual situations.

The syntax for Special Function entry is the
special code followed by the SPCL key. No
prefix is required. Many special functions
have a two part code separated by a decimal
point. The first part of the code specifies the
function while the second part of the code
the sub-function, value, etc.

For example, the dBm impedance can be set
using Special Function 26. To set a 150 ohm
reference, enter 26.150 SPCL. The following
are some of the more commonly used special
functions.

2.4.1 WATTS IMPEDANCE
REFERENCE

The meter can express the input signal level
as a power reading by calculating a Watts
value using the measured input Voltage and
a stored impedance reference. The default
value is 8 ohms but the user can change the
stored reference to be any value between
1 and 999 ohms inclusive. Use Special Func-
tion 25 followed by a decimal followed by the
desired impedance followed by the SPCL
terminator key. For example, to set a value of
16 ohms key in :

)2 )G e )i )5 2= |

The currently stored impedance reference
can be displayed by using Special Func-
tion 25.0.

2.4.2 dBm IMPEDANCE
REFERENCE

dBm is in fact a power ratio measurement
expressing a measured signal level relative to
a power of 1 mW. The 5500, like most dBm
meters, measures dBm by measuring volts
and calculating the power presuming a refer-
ence impedance. The default impedance is
600 ohms. However, the user can change the
reference to be any value from 1 to 999 ohms
inclusive using Special Function 26. To set a
dBm impedance reference of 150 ohms, for
example, key in:

= E =]

To display the currently set value of dBm
impedance reference use Special Func-
tion 26.0.

Remember that the 600 and 150 ohm input
terminations automatically select 600 and
150 ohms respectively as the reference. Also,
the dBm reference described here is for
LEVEL measurements only and does not
affect Generator level dBm settings which
have their own independent reference.
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2.5 ERROR CONDITIONS

The 5500 has a comprehensive set of error
trapping programs to avoid ambiguous
results, prevent instrument damage or warn
the operator if invalid operations are at-
tempted.

The errors are of several classes depending
on their origin and are handled according to
an established level of priority.

2.5.1 COMMAND ENTRY ERRORS

These result from an erroneous front panel
operation by the operator (for example, re-
questing a frequency of 1 Volt). They are
cleared by pushing the CLEAR key and start-
ing again. The following table lists the errors
by number.

2.5.2 MEASUREMENT ERRORS

These errors result from invalid. signals
present at the input. For example, with a
signal below -30 dBm (30 mV), no distortion
reading can be obtained. They are cleared by
correcting the input signal within ap-
proximately 20 seconds of the condition.
After this time, the condition must be cor-
rected and the CLEAR key pushed.

For example, if a signal of -60 dBV (1 mV) is
being measured in the LEVEL mode and
then one of the distortion modes is selected,
error 21 will be displayed (signal level too low
for distortion). If the signal is increased in
level to -30 dBV or more within 20 seconds,
the error will be cleared and a distortion
reading will be displayed. If longer, and the
signal is both raised and the CLEAR key
pushed, the distortion reading will be dis-
played. If the signal amplitude cannot be
increased, a new (valid) function could be
selected, LEVEL for example, to clear the
error.

2-33




Programmable Audio Measurement System Amber model 5500

Section 2

Owner’s Manual Version 07

ERROR CODE SUMMARY

COMMAND INPUT ERROR CODES

1

W 0 N o O b W N

Invalid Special Function suffix
Unrecognized command
Invalid string character
Invalid numeric string

Invalid terminator

Invalid command operand
Operand out of range

Invalid Special Function prefix

GPIB input code error

MEASUREMENT EXCEPTION CODES

11 Signal at PGA out over range: PGA gain decremented

12 Signal at PGA out under range: PGA gain incremented

13 Signal at PGB out over range: PGB gain decremented

14 Signal at PGB out under range: PGB gain incremented

15 Signal at PGC out over range: PGC gain decremented

16 Signal at PGC out under range: PGC gain incremented

17 SVF not tuned to ihput signal: SVF frequency adjusted
MEASUREMENT ERROR CODES

20 Signal at PGA out over range and can’t adjust

21 Signal at PGA out under range and can’t adjust

22 Signal at PGB out over range and can't adjust

24 Signal at PGC out over range and can’t adjust
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MEASUREMENT ERROR CODES
26 Signal frequency is out of range for SVF tuning
27 Can't tune SVF due to lack of frequency reading.
28 Can’t measure distortion due to lack of hardware
synch’d amplitude reading
29 IMD mix mismatch
30 Level calculation overflow or DC too negative
31 Can't tune SVF due to frequency counter overflow
32 DC too positive
34 Can't autd-range due to instability of input signal
35 Can’t tune SVF due to instability of input signal
, 37 Level calculation underflow
< 38 Distortion calculation underflow
39 Ratio Calculation Underflow
40 Ratio Calculation Overflow
41 Distortion calculation overflow
42 Level/distortion display overflow
44 Measurement readings lost
47 Can't get frequency reading
49 Frequency calculation overflow
50 Frequency display overflow
60 AUTOCAL failure
99 ROM failure

2-35




Programmable Audio Measurement System
Section 2

Amber model 5500
Owner’s Manual Version 07

2.6 DEFAULT STATES

The following table gives the instrument default states at power on.

These are stored in memory position 0 and are automatically set into the instrument

at power on.
PARAMETER DEFAULT STATE
Detector Speed SLOW
Detector Selected RMS
HP Filter OFF
Weighting Filters OFF
Input Selected A
Servo OFF
PGA Gain/Attenuation -35dB
PGB Gain 0dB
PGC Gain 0dB
Input Termination 100 k Ohms
Output A OFF
Output Reference GROUND
Output Structure 600 Ohms (BAL)
Programmed Source Amplitude Units \"
Ouput Load Impedance Reference, Level INFINITY
Ouput Load Impedance Reference, Power 600 Ohm
Source Amplitude 0.0V
Source Frequency 1.0 kHz
SVF Frequency 1.0 kHz
IMD Offset Frequency (requires optuon 002) 60 Hz
Distortion Reference 100.0 %
Level Reference 1.0V
Source Amplitude Increment 1.0V
Source Frequency Increment 1.0 Hz
SVF Frequency Increment 1.0 Hz
dBm Impedance 600 Ohms
Watts Impedance 8 Ohms
Operating Mode AUTO
Amplitude Display Units \
Amplitude Display Decimal Point Position DDD.DD
Frequency Display Units Hz
Frequency Display Decimal Point Position DDD.DD
Frequency Measurement Source INPUT
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PARAMETER DEFAULT STATE
Narrow Band Measurement Type VERY WIDE BP
Front Panel Special Amplitude Display OFF
Front Panel Special Frequency Display OFF
Amplitude Display Units Operating Mode FLOATING
Amplitude Display Decimal Operating Mode FLOATING
Frequency Display Decimal Operating Mode FLOATING
PGA Operating Mode AUTO
PGB Operating Mode AUTO
PGC Operating Mode AUTO
SVF Tuning Mode HOLD
Detector Speed Mode AUTO
Numeric Entry Mode SOURCE AMPLITUDE
IMD Mix Ratio (requires option 002) 1:1

" Measurement Mode FREE RUN
Relative Measurement Enable OFF
Measurement Type WIDE BAND
Output B (requires option 007) OFF
Power amp source select INTERNAL
Absolute Units \"
Output Configuration A ONLY
Output Enable OFF
Programmed Source Amplitude ooV
DC Range (requires option 008) 100V
Phase Scale (requires option 009) +180
DC Volts Measurement Mode (requires option 008) OFF
Phase Measurement Mode (requires option 009) OFF
DC Feedback (requires option 008) FULL
DC DAC A (requires option 008) 0
DC DAC A (requires option 008) 0
DC Multiplexer (requires option 008) OUTPUTS OFF
DC Digital Utility (requires option 008) 0
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Amber model 5500
Owner’s Manual Version 07

Programmable Audio Measurement System
Section 3

3.1 COMMAND USAGE

8.1.1 FRONT PANEL SYNTAX

DOCUMENTATION CONVENTIONS

The front panel keys are referred to in the
following documentation by their associated
labels on the front panel shown in bold sans
serif type. Examples are FREQUENCY and
WIDE BAND. References may also be
prefixed by an additional label which
describes a distinct set of keys on the front

panel, for example, -OUTPUT-ON/OFF.

FRONT PANEL FUNCTION KEYS:

Although it isn't apparent in the documenta-
tion, green labelled functions are always ac-
cessed by a shift of the associated key, for
example, amplitude display units are selected

via the UNITS key while linear and log
amplitude display formats are selected via

the LOG/LIN key which, in effect, refers to

the UNITS key shifted. The green SHIFT key
must be depressed and held while pressing
the desired key.

Key Reference: Documentation Section References:

UNITS 3.5.4 Amplitude Display Units & Operating Mode
LIN/LOG 3.5.3 Amplitude Display Lin/Log Format
RELATIVE 3.5.1 Relative Mode
- FUNCTION -
WIDE BAND 3.3.1 Measurement Type
DC 3.2.16 DC Volts Measurement Mode
NARROW BAND = 3.3.1 Measurement Type
PZ 3.2.19 Phase Measurement Mode
THD 3.3.1 Measurement Type

3-1
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IMD SMPTE 3.3.1 Measurement Type
IMD CCIF 3.3.1 Measurement Type
- FILTERS -
HP 400Hz 3.2.11 High Pass Filter
AUX1 3.2.10 Weighting Filters
LP 30kHz . 3.2.10 Weighting Filters
AUX 2 3.2.10 Weighting Filters
LP 80kHz 3.2.10 Weighting Filters
AUX 3 3.2.10 Weighting Filters
SPCL 3.2.10 Weighting Filters
AUX 4 3.2.10 Weighting Filters
- DETECTOR -
DET 3.2.13 Detectors
- INPUT SELECT -
A 3.2.1 Input Select
B 3.2.1 Input Select
OSCA 3.2.1 Input Select
OSCB 3.2.1 Input Select
- INPUT TERMINATION -
100 k 3.2.2 Input Termination
600/150 3.2.2 Input Termination
- PARAMETER -
FREQUENCY 3.4.3 Source Frequency
3.1.5 Numeric Entry and Modification Mode
FREQUENCY 3.1.5 Numeric Entry and Modification Mode |
INCREMENT '
AMPLITUDE 3.4.1 Source Amplitude

3.1.5 Numeric Entry and Modification Mode
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AMPLITUDE 3.4.2 Source Amplitude Increment
INCREMENT 3.1.5 Numeric Entry and Modification Mode
IMD LOW 3.4.5 IMD Offset Frequency
FREQUENCY 3.1.5 Numeric Entry and Modification Mode
RELATIVE 3.5.2 Relative Mode Reference |
REFERENCE 3.1.5 Numeric Entry and Modification Mode
-INCR -
upP 3.1.5 Numeric Entry and Modification Mode
DOWN 3.1.5 Numeric Entry and Modification Mode
- OUTPUT -
ON/OFF * 34.7 Output Enable
| A/B/-B 3.4.11 Output Configuration
(‘ - OUTPUT CONFIGURATION -
Rsource 3.4.9 Output Impedance and Structure
GND/FLOAT 3.4.8 Output Reference
- SERIAL INTERFACE -
SERIAL
INTERFACE 3.9.1 Serial Port Usage
- GPIB INTERFACE -
LCL 3.8.2 Selecting Local/Remote Operation
- SWEEP -

ENABLE See 054 manual
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NUMERIC KEYS AND
TERMINATOR KEYS

Numeric key closures are echoed on the
frequency display. Once numeric entry is

started, only DATA ENTRY (excluding CUR-

RENT VALUE) and terminator keys are al-
lowed; use of any other key will prematurely
terminate the entry and cause an “Invalid
Terminator” (error 5) to be generated.
Numeric entry can be validly terminated by
one of the terminator keys, labelled UNITS,
MEMORY, and SPCL FUNCTION. Once
correctly terminated, the currently selected
frequency display is restored.

CLEAR aborts the current entry while NEG

changes its sign. CURRENT VALUE enters
the last measured amplitude, distortion, or
frequency, depending on the currently
selected numeric entry parameter, and
doesn’t need to be terminated.

The context of any value entered is deter-
mined by the currently selected numeric
entry mode and the choice of terminator. If
one of the -UNITS- keys is entered as ter-
minator, the entered value is interpreted as
the newly selected Source Frequency or
Amplitude, IMD Frequency, Reference or In-
crement setting depending on which
parameter was last selected. The -UNITS-
keys themselves are context dependent so
that if the kHz/dBm key terminates the entry
and the currently selected numeric entry
parameter is a frequency type, as for example
Source Frequency, the entered value will be
presumed to be in kHz. Refer to
3.1.5 Numeric Entry and Modification Mode.

If one of the -MEMORY- keys, RECALL and
STORE, is used to terminate an entry, the

numeric value will be interpreted as the
specification for a Recall or Store Machine
State command. Refer to 3.7 Command
Functions - Store and Recall of Machine

Status. If the SPCL FUNCTION key is used
to terminate an entry, the entered value will
be interpreted as the special function number
and operand. Refer to 3.1.4 Special Func-
tions.

REPEAT KEYS

Holding any front panel keys, except those
labelled -PARAMETER- and -INCR-, will
have no effect on the instrument other than
slowing it down while it processes the input.

Holding one of the -PARAMETER- keys will
enable a temporary display of that
parameter’s current programmed setting. If
either the FREQUENCY, the FREQUENCY
INCREMENT, or the IMD* LOW FRE-

QUENCY key is held, the current
programmed Source Frequency, Source Fre-
quency Increment or IMD* Frequency setting
will be displayed on the frequency display.
Similarly, if either the AMPLITUDE, the
AMPLITUDE INCREMENT, or the RELA-

TIVE REFERENCE key is held, the current
programmed Source Amplitude, Source
Amplitude Increment, or Relative Reference
setting will be displayed on the amplitude
display. In the case of Relative Reference, if
a distortion type measurement is currently
selected, then the distortion reference will be
displayed, otherwise the level reference will
be displayed. In all cases once the held key
is released, the last selected front panel dis-
play mode is restored.

L
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Holding the UP key or the DOWN key will
increment or decrement the currently
selected numeric entry parameter, if ap-
plicable, by the current Increment setting at
a rate of 2 to 3 times a second. This is true
only if the currently selected numeric entry
parameter is Source Amplitude, Source Fre-
quency, or SVF Frequency and the as-
sociated Increment parameter setting is
non-zero. Attempting to increment or decre-
ment any other parameter will cause “Un-
recognized Command” (error 2) to be
generated. Refer to 3.1.5 Numeric Entry and
Modification Mode.

*NOTE: IMD function requires option 002,
IMD.

LOCAL LOCKOUT

If the instrument is in Remote mode, only the
-DATA ENTRY-CLEAR key, in its triggering

capacity, and the -GPIB INTERFACE-LCL
key are functional. If the instrument is in
Remote With Lockout mode, none of the
front panel keys are functional. Refer to 3.8.2
Selecting Remote/Local Operation and 3.8.3
Local Lockout.
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3.1.2 GPIB COMMAND SYNTAX

All GPIB command and terminator
mnemonics consist of 2 ASCII characters, a
letter followed by a letter or number. Refer to
3.12.2 for a list of valid GPIB mnemonics. If
the GPIB device is configured to respond to
data messages (see Section 3.8, page 3-93),
it will accept all variable length ASCII strings
made up of valid command mnemonics and
numeric strings delimited by terminator
mnemonics (e.g. 102.5VL). A command
string may contain any ASCII alphanumeric
characters, as well as the following special
characters: ‘+’, ‘-, ¢.’, space, carriage return,
and line feed. If any characters other than
those specified above are detected in the
input string, an ‘Invalid GPIB Command
Input’ error will be generated and the
processing of the current command will be
aborted.

Valid numeric strings are of the form
SD.DDDDESDDTM where:

S refers to ‘+’ or ‘-’ sign which may be
omitted, in which case, a positive value
is presumed.

D.DDDD refers to a mantissa made up of
up to 20 ASCII digits and a decimal point
which may be anywhere in the string or
may be omitted, in which case, a decimal
point at the extreme right is presumed.

ESDD refers to an exponent (base 10)
which must be preceded by ‘E’, may
include a ‘+’ or ‘-’ sign or no sign in
which case a positive value is presumed,
and up to 2 ASCII digits. If the exponent
is altogether omitted, an exponent value
of 0 is presumed.

TM refers to terminator. Following is a list

~ of valid terminator mnemonics:

MNEMONIC FUONCTION
DB dB units
DM dBm units
DV dBV units
HZ Hz units
KH or KZ kHz units
MV mV units
PE % units
VL V units
[0AY #V units '
RC Recall command (refer to 3.7.2 and 3.7.3)
SP Special command function (refer to 3.1.4)
ST Store command (refer to 3.7.1)

3-6
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3.1.3 SERIAL PORT COMMAND
SYNTAX (requires option 232,
Serial Port)

All references to the serial port or terminal
CRT are to be taken as synonymous.

Serial port commands are entered as follows:

command operand operand or numeric-
string terminator. In the latter case the
numeric string and terminator are used with
the current numeric entry mode (N MMODE)
and must be compatible with it.

Commands and operands always have to be
separated by at least one space. Depending
on the command function, the operand may
be altogether omitted or 1 operand or 2
operands, separated by spaces, must be
entered. Refer to Serial Port Commands for
a list of valid command mnemonics and to
the individual command functions for the
valid operand mnemonics associated with
each command.

Numeric-strings take the form

SD.DDDDESNN where SD.DDDD repre-
sents the signed mantissa. If the sign (S) is
omitted, a positive value will be presumed.
The decimal point may be anywhere in the
mantissa string; if omitted, the decimal point
will be presumed to be to the right of the last
mantissa digit.

ESNN represents the signed exponent. If
ESNN is altogether omitted, the exponent
value is presumed to be zero. If the sign (S)
is omitted, the exponent is presumed posi-
tive. The exponent value itself cannot exceed
2 decimal digits.

Numeric-strings may not contain any em-
bedded spaces or any non-numeric charac-
ters other than ‘.’, ‘+’, *-’ and ‘E’. They have
to be terminated by at least 1 space followed
by a valid terminator.

Following is a list of valid terminator
mnemonics:

MNEMONIC FUNCTION
DB dB units
DBM dBm units
DBV dBV units
HZ Hz units
KHZ kHz units
OHM Ohms units
\%) V units
MV - mV units
uv #V units
% % units
SP Special function command (refer to 3.1.4)
RC Recal function (refer to 3.7.2 and 3.7.3)
ST Store function (refer to 3.7.1)

The only editing available is <BACKSPACE>.
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3.1.4 SPECIAL FUNCTIONS

Refer to 3.12.3, Special Functions, for a list
of instrument special functions and to the
individual command functions for a descrip-
tion of valid special function operands. These
functions are always entered as numeric

strings and terminated by the SPCL FUNC-

TION key from the front panel and the SP
terminator mnemonic from the serial port
and GPIB interfaces. The numericstring that
specifies a special function has to be of the
form N.O where N refers to the special func-
tion number and determines which com-
mand function is being invoked and O refers
to a valid operand associated with that func-
tion. If the Oth operand is selected, N.O may
be entered simply as N, with the decimal
point and operand omitted. In most cases,
the Oth operand of a special function is its
default state. The SPCL FUNCTION LED is
turned on whenever a non-default state of a
special function is selected. This doesn’t hold
for the special display type functions (refer to
3.6.3) or certain other functions that don't
support default states (refer to the individual
Command Functions descriptions).

See Section 3.12.4 for a list of instrument
default states.

3.1.5 NUMERIC ENTRY AND
MODIFICATION MODE

Numeric entry and modification mode deter-
mines the context of numeric entry and the

increment or decrement functions. It allows

the user to specify a reference parameter to
which all subsequent numeric entries, if ter-

minated by a -UNITS- key or mnemonic, will
be applied and to which all subsequent incre-
ment and decrement commands will be ap-
plied. If, for example, the current numeric
entry and modification parameter is Source
Amplitude and the value 5.5 is entered and

terminated by the kHz/dBm key, Source
Amplitude will be set to 5.5 dBm. If the same
value is entered and terminated by the

Hz/dBV/dB key, the new setting will be
5.5 dBV. If, however, under the same condi-

tions, a numeric entry is terminated by the %
key, an “Invalid Terminator” (error 5) will be
generated because the assigned units are not
compatible with the currently selected
parameter, amplitude. As another example,
if the currently selected numeric entry and
modification parameter is Source Frequency
and 5.5 is entered and terminated by the

kHz/dBm key, Source frequency will be set

to 5.5 kHz. In this case, both the V and %
keys will cause an Invalid Terminator error to
occur.

If either Source Amplitude, Source Frequen-
cy or SVF Frequency is the currently selected
numeric entry parameter and the UP or
DOWN command is invoked, the selected
parameter will be incremented or decre-
mented by the current Increment setting. If
the currently selected numeric entry
parameter is other than the ones mentioned
above, using the UP and DOWN commands
will result in “Unrecognized Command”
(error 2). ' :
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SELECTING NUMERIC ENTRY AND MODIFICATION PARAMETERS
PROCEDURE |

CHOICES FRONT PANEL SERIAL GPIB

Source Amplitude AMPLITUDE SRCAMP | AP

Source Amplitude AMPLITUDE INCREMENT AMPINC AN
Increment

Source Frequency FREQUENCY SRCFRQ FR

Source Frequency FREQUENCY INCREMENT FRQINC FN
Increment '

SVF Frequency - | : SVFFRQ SF

SVF Frequency - SVFINC SN
Increment

IMD Offset IMD LOW FREQUENCY IMFREQ IF
Frequency

Relative Reference RELATIVE REFERENCE REF RE

Default Setting: Source Amplitude
ANNUNCIATION

In all cases, except SVF Frequency and SVF Frequency increment, the front panel LED
associated with the currently selected parameter is.on; in the case of Source Amplitude and
Frequency Increment parameters, the INCREMENT SET MODE LED will also be on.
Caution, if SVF Frequency or SVF Frequency Increment are selected via the serial port or
GPIB interface, the front panel annunciation of these conditions are identical to that of Source
Frequency and Source Frequency Increment being selected. :

Serial Port Header: NMMODE.

3-9
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NOTES

For additional information concerning the individual parameters:

Parameter References
Source Amplitude ' 34.1
Source Amplitude Increment 3.4.2
Source Frequency 343
Source Frequency Increment 344
SVF Frequency 3.2.7
SVF Frequency Increment - 328
IMD Offset Frequency 345
Relative Reference 3.5.2
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3.2 MEASUREMENT CONFIGURATION COMMANDS

3.2.1 INPUT SELECT

DESCRIPTION

Selects input signal for measurement. Options include external inputs A, B and internal
sources A, B.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Input A -INPUT- A _INSEL A IA
Input B -INPUT- B INSEL B IB
A output -INPUT- OSC A INSEL AOUT - I0
B output * -INPUT- OSC B* | INSEL BOUT * BO*.

-INPUT- OSC A and OSC B represent the | NOTES

shift of -INPUT- A and B key closures,

. Selecting the internal source as input will not
respectively.

enable its output.

* NOTE: Output B requires Option 007. The A and B inputs may be either balanced

DEFAULT SETTING or unbalanced depending on which input
connector is used. The balanced input con-
Input A nector is a telephone style ring-tip-sleeve
jack, while the unbalanced connector is a two
ANNUNCIATION terminal BNC jack. The normalizing contacts

of the balanced jack are configured such that
Current status always displayed by front | if a plug is inserted into it, the unbalanced
panel INPUT LEDs. S jack is automatically disconnected.

Serial Port header: INSEL - Output Enable & Configuration should be
adjusted appropriately before selecting inter-
nal source. Refer to 3.4.7 and 3.4.11 respec-
tively.
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3.2.2 INPUT TERMINATION

DESCRIPTION

Selects input termination for the A and B inputs. Options include Hi- Z (100 k ohms
unbalanced, 200 k ohms balanced) (default option), 150 ohms and 600 ohms.

PROCEDURE
OPTIONS FRONT PANEL SERIAL GPIB
100 k ohms -input- 100 K INPZSEL HIZ Z0
150 ohms -input- 600/150 INPZSEL IMP150 Z1
600 ohms -input- 600/150 INPZSEL IMP600 Z2

Front panel 100 k Q key always selects high
impedance. 150 Q/600Q (i.e. SHIFT of

100 k Q) will select 600 Q termination with
the first push and 150 Q on the second push,
600 Q on the third push, etc.

DEFAULT SETTING
100 k ohms
ANNUNCIATION

Current status always displayed by front
panel INPUT TERMINATION LED:s.

Serial Port header : INPZ
NOTES

The input termination is applied to either
external A and B inputs depending on which,
if either, is selected. The input termination is
temporarily removed if a fatal error is
detected and is restored by clearing the error.

It is the user’s responsibility to avoid exces-
sive dissipation in the input loading resistors

but the software provides limited protection.
If the current input termination setting is
150 ohms and input signal level, as calcu-
lated by the measurement process, exceeds
approximately 15 V, input termination will be
reset to its default option, 100 k ohms.
Similarly, if the current setting is 600 chms
and input signal level exceeds approximately
30V, input termination will be reset to its
default option. Note that this protection is
only available on the currently selected input
while measuring, the selected input is not
protected while the instrument is in the hold
mode.

Selecting 150 or 600 ohms input impedance
always forces dBm reference impedance to
150 or 600 ohms, respectively. Switching to
100 k ohms termination does not affect the
dBm reference. This will remain until the
dBm reference impedance is changed, either
by selecting 600 ohms input termination or
by explicitly setting the reference impedance.
Reference impedance may always be
reselected by the user, regardless of input
termination status.

312

~



Amber model 5500
Owner’s Manual Version 07

Programmable Audio Measurement System
: Section 3

3.2.3 AUTOMATIC OPERATION

DESCRIPTION

Sets PGA, PGB, PGC, and detector speed operating modes to auto. If current measurement
type is THD, selecting automatic operation will also set SVF tuning mode to auto and turn
the servo on. Automatic operation is always the default state of the instrument. |

PROCEDURE
FRONT PANEL SERIAL GPIB
9.0 SPCL AUTO AU
DEFAULT NOTES

Automatic operation enabled
ANNUNCIATION

If no other special functions are currently in

effect, the SPCL FUNCTION LED should
turn off.

Special Function 9 supports one other valid
option, Hold Settings (9.1), which freezes
current settings. Refer to Section 3.2.4.

Selecting automatic operation simultaneous-
ly selects the auto option of several functions,
all of which may be specified individually.

Refer to Sections :

3.2.5 PGA Level and Operating Mode
3.2.6 PGB Level and Operating Mode
3.2.12 PGC Level and Operating Mode
3.2.14 Detector Speed and Operating Mode
and 3.2.9 SVF Tuning Mode.

If Hold Settings operating mode is selected,
the instrument is no longer considered to be
in auto mode.
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3.2.4 HOLD SETTINGS

DESCRIPTION

Sets PGA, PGB, PGC, and detector speed operating modes to hold, freezing current settings.
If current measurement type is THD, selecting the hold settings option will also set SVF tuning

mode to hold (but leave the servo on).

PROCEDURE
FRONT PANEL ~__SERIAL GPIB
9.1 SPCL HOLD 9.1SP
DEFAULT NOTES

Automatic operation is the default state of the
instrument.

ANNUNCIATION

SPCL FUNCTION LED, if not already on,
should turn on.

Special Function 9 supports one other valid
option, Automatic Operation (9.0). Refer to
Section 3.2.3. Selecting Hold Settings simul-
taneously selects the hold current setting op-
tion of several functions, all of which may be
handled individually.

Refer to Sections:

3.2.5 PGA Level and Operating Mode
3.2.6 PGB Level and Operating Mode
3.2.12 PGC Level and Operating Mode
3.2.14 Detector Speed and Operating Mode
and 3.2.9 SVF Tuning Mode

3-14
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3.2.5 PGA LEVEL AND OPERATING MODE

DESCRIPTION

Selects PGA operating mode. If hold mode is selected, gain/attenuation may be frozen at the
current setting or at a specified setting between -30 dB and +35 dB.

(PGA : Programmable Gain stage A - the input preamp and attenuator)
PROCEDURE

CHOICES FRONT PANEL SERIAL GPIB
Automatic 1.0 SPCL PGA AUTO 1.0SP
Hold current 1.1 SPCL PGA HOLD 1.1SP
Hold -30 dB 1.2 SPCL PGA -30DB 1.2SP
Hold -25 dB 1.3 SPCL PGA -25DB 1.3SP
Hold -20 dB 1.4 SPCL PGA -20DB 1.4Sp
Hold -15dB 1.5 SPCL PGA -15DB 1.58P
Hold -10 dB 1.6 SPCL PGA -10DB 1.6SP
Hold -5 dB 1.7 SPCL PGA -5DB 1.7SP
Hold 0dB 1.8 SPCL PGA 0DB 1.8SP
Hold +5dB 1.9 SPCL PGA +5DB 1.9SP
Hold +10dB 1.10 SPCL PGA +10DB 1.10SP
Hold +15dB 1.11 SPCL PGA +15DB 1.11SP
Hold +20 dB 1.12 SPCL PGA +20DB 1.12Sp
Hold +25 dB 1.13 SPCL PGA +25DB 1.13SP
Hold +30 dB 1.14 SPCL PGA +30DB 1.14Sp
Hold +35 dB 1.15 SPCL PGA +35DB 1.155P

DEFAULT SETTINGS

Automatic operation with initial setting at -30 dB.
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ANNUNCIATION

If any of the hold options is selected, the

SPCL FUNCTION LED should light. If the
auto option is selected and if no other special

functions are in effect, then the SPCL
FUNCTION LED should be turned off.

Serial Port headers: PGASTS and PGAMD

NOTES

In automatic operating mode, PGA level is
adjusted by the measurement process to op-
timize signal level. Holding level may lead to

fatal errors, “Signal at PGAout overrange”

(error 20) with any measurement type and
“Signal at PGAout underrange” (error 21)
during distortion or tracking bandpass type
measurements.

Whenever a fatal error is generated, PGA
level is temporarily set to -30 dB. This is not
annunciated. Once the error condition is
cleared, PGA level is restored to its original
setting.

PGA operating mode and level may also be
set by Automatic Operation and Hold Set-
tings functions. Refer to Sections 3.2.3 and
3.24.
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3.2.6 PGB LEVEL AND OPERATING MODE

DESCRIPTION

Selects PGB operating mode. If hold mode is selected, gain may be held at the current setting
or at a specified setting between 0 dB and +80 dB.

(PGB: Programmable Gain stage B - the post filter/notch gain)

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Automatic 3.0 SPCL PGB AUTO 3.0Sp
Hold current 3.1 SPCL PGB HOLD 3.15P
Hold 0 dB 3.2 SPCL PGB 0 DB 3.25p
Hold +20 dB 3.3 SPCL PGB +20DB 3.3Sp
Hold +40 dB 3.4 SPCL PGB +40 DB 3.4SP
Hold +60 dB 3.5SPCL PGB +60 DB 3.55P
Hold +80 dB 3.6 SPCL PGB +80 DB 3.65P
DEFAULT SETTING Serial Port headers: PGBSTS and PGBMD

Automatic operation with initial setting of
0dB.

ANNUNCIATION

If any of the hold options is selected, the

SPCL FUNCTION LED should light. If the
auto option is selected and if no other special

functions are in effect, then the SPCL
FUNCTION should be turned off.

NOTES

In automatic operating mode, PGB level is
adjusted by the measurement process to op-
timize signal level. Holding level may lead to
fatal error “Signal at PGBout overrange”
(error 22) during measurement. PGB
operating mode and level may also be set by
Automatic Operation and Hold Settings
functions. Refer to Sections 3.2.3 and 3.2.4.

- 3-17




Programmable Audio Measurement System Amber model 5500
Section 3 Owner’s Manual Version 07

3.2.7 SVF FREQUENCY

DESCRIPTION

Selects SVF frequency setting. (This function is not accessible from the front panel.) SVF
frequency will automatically be set whenever source frequency setting is adjusted. Further,
if SVF tuning is enabled, SVF frequency will track the input signal frequency as measured at
PGA out. Valid range is from 10 Hz to 100 kHz.

(SVF: State Variable Filter - the notch or bandpass filter)

PROCEDURE
METHODS AVAILABLE SERIAL GPIB
Select SVF frequency
numeric entry mode: SVFFRQ SF
Enter new setting:
Numeric entry followed
by units code, e.g. 1.5 KHZ 1.5KH
note: valid units are KHZ, HZ KH, KZ, HZ
Increment current setting UP 0]
by SVF frequency increment.
Decrement current setting DOWN DN
by SVF frequency increment
Set to last measured frequency DUP -

Increment and decrement amounts are set by SVF Frequency Increment function.
Refer to Section 3.2.8.

DEFAULT SETTING
1kHz

3-18
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ANNUNCIATION

Current SVF frequency setting will only be
written to the serial port when changed. Itis
not otherwise annunciated. SVF Frequency
numeric entry mode is in effect if SOURCE
FREQUENCY LED is on. Note that this is
ambiguous with source frequency numeric
entry mode but, because this mode cannot

be entered from the front panel, no conflict
is generally encountered.

Serial Port header: SVFFRQ

NOTES

SVF frequency tracks main oscillator fre-
quency and will be set whenever oscillator
frequency is adjusted. If, during THD and
BP type measurement, SVF auto-tuning is
enabled then SVF frequency tracks the
selected input signal, i.e., if the difference
between the currently set SVF frequency and
the measured input frequency exceeds 2.5%
then SVF frequency will be set to the
measured frequency by the measurement
process.

Selecting a new SVF frequency outside the
range of 10 Hz to 100 kHz will cause an
“Operand Out Of Range” (error 7) to be
generated. This is true for any of the above
described methods except during auto-tune
mode operation, in which case the range is
extended from 9.5 Hz to 105 kHz to allow for
errors in setting the source frequency.
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3.2.8 SVF FREQUENCY INCREMENT

DESCRIPTION

Selects SVF frequency increment setting. This function is not explicitly accessible from the
Front Panel.

PROCEDURE
METHODS AVAILABLE SERIAL GPIB
Select SVF frequency increment
numeric entry mode: SVFINC SN
Enter new setting: ‘
Numeric entry followed by
units code, e.g. .75 KHZ .75KH
note: valid units are: KHZ, HZ, % KH, KZ, HZ, PE

Set to last measured frequency DUP

DEFAULT SETTING ANNUNCIATION

1Hz Current SVF frequency increment will only
be written to the serial port when changed.
There is no other annunciation. Percentage
increments will be dlsplayed as the specified
amount + 100%.

SVF Frequency increment numeric entry
mode is in effect if SOURCE FREQUENCY

and INCREMENT SET MODE LEDs are
both on, which is ambiguous with source
frequency increment but, because the mode
cannot be entered from the front panel, no
conflict is generally encountered.

Serial Port header: SVFINC

3-20
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NOTES

SVF frequency increment is used to incre-
ment or decrement the current SVF frequen-
cy. Refer to Section 3.2.7. Modified SVF
frequency is always checked and may, if the
new value is out of the allowable range,
cause an “Operand Out Of Range” (error 7)
to be generated without attempting to set the
new value.

The algorithm used to set relative increment
adds 100% to the entered value, divides the

result by 100 and preserves this value to be
used as a multiplier of SVF frequency. Decre-
ment is implemented by taking the reciprocal
of this number as a multiplier. Thus relative
increments, when displayed in %, will always
be displayed + 100%.

Once a new SVF frequency increment value
has been entered, the instrument will auto-
matically revert to SVF frequency numeric
entry mode.
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3.2.9 SVF TUNING/TRACKING MODE

DESCRIPTION

The SVF tuning and tracking functions enable or disable SVF auto- tuning and the fine tune
servo. The tuning function (special function 6), which may only be used during THD type
measurements, allows the user to enable or disable auto-tuning but prohibits the disabling
of the servo. The tracking function (special function 28), which may only be used during BP
(band pass) type measurements, allows the user to enable or disable both auto-tuning and
the servo.

Auto-tuning is the coarse tuning of the filter in response to the frequency of the INPUT signal.
Servo is the fine tuning (nulling) of the filter to the frequency of the INPUT signal.

PROCEDURE
CASE OF THD TYPE MEASUREMENT ONLY

CHOICES FRONT PANEL SERIAL GPIB
Enable auto-tuning 6.0 SPCL TUNE AUTO 6.0SP
and servo

Disable auto-tuning 6.1 SPCL TUNE HOLD | 6.1SP
& enable Servo

(notch lock mode)

CASE OF BP TYPE MEASUREMENT ONLY

CHOICES FRONT PANEL SERIAL GPIB

Disable auto-tuhing' 28.0 SPCL TRACK OFF 28.0SP
(follow oscillator) '

Enable auto-tuning 28.2 SPCL TRACKTON | 28.2SP
(follow input)
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DEFAULT

SVF auto-tuning disabled in all measurement
types except THD where it is enabled.

ANNUNCIATION

If no other special functions are in effect
during THD measurement and ‘auto’ option

is selected, the SPCL FUNCTION LED
should turn off. If the ‘hold’ option is

selected, the SPCL FUNCTION should light.

If no other special functions are in effect
during BP measurement and tracking is

turned off, the SPCL FUNCTION LED
should turn off. If any other option is

selected, the SPCL FUNCTION should light.
Serial Port headers: SRVST and TUNEMD

NOTES

When THD type measurement is selected,
SVF auto-tuning and servo are automatically
enabled. Auto-tuning may subsequently be
disabled via special function 6. Attempting
to use special function 28 in this case will
cause an “Unrecognized Command”
(error 2) to be generated.

When any non-THD type measurement is
selected, SVF auto-tuning and servo are
automatically disabled. In BP type measure-
ment, auto-tuning may subsequently be
enabled via special function 28. In non-BP
type measurement, attempting to use other
than the ’tracking off’ option of special func-
tion 28 will cause an “Unrecognized Com-
mand” (error 2) to be generated. In both
cases, attempting to use special function 6
will cause an “Unrecognized Command”
(error 2) to be generated.

During THD type measurement, the Auto-
matic Operation and Hold Settings functions
will, respectively, enable and disable auto-
tuning.
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3.2.10 WEIGHTING FILTERS

DESCRIPTION

Selects 1 of 7 weighting filters or disables them all.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Disable all See Notes below FILSEL OFF LO
30kHz LP filters- 30k FILSEL 30K L1
80kHz LP filters- 80k FILSEL 80K 12
Special -filters- SPCL FILSEL SPCL L3
Auxiliary 1 * filters- AUX1 FILSEL SP0O L4
Auxiliary 2 * filters- AUX2 FILSEL SP1 L5
Auxiliary 3 * filters- AUX3 FILSEL SP2 L6
Aucxiliary 4 * -filters- AUX4 FILSEL SP3 L7

* NOTE: Auxiliary filters 1 through 4 require Option 005 or 006.

DEFAULT

All weighting filters disabled.
ANNUNCIATION

NOTES

The logic of the filter select for the front panel
is such that selecting any filter will disable the
currently selected filter. Reselecting the cur-
rently selected filter will therefore turn it off.

Current status always displayed by Front
Panel FILTERS LEDs.

Serial Port header: WFSEL
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3.2.11 HIGH PASS FILTER

DESCRIPTION
Enables or disables the 400 Hz HP filter.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Disable HP -filters- HP HPFIL OFF HO
Enable HP -filters- HP HPFIL. ON H1
DEFAULT NOTES
HP filter disabled The HP filter is automatically disabled when
IMD type measurement is selected. Any sub-
ANNUNCIATION sequent attempts to turn it on will result in an

“Unrecognized Co d” 2).
Current status always displayed by Front gnized Command” (error 2)

Panel FILTERS LEDs. The front panel HP filter key alternates on
. and off so that if the HP filter is enabled, the
Serial Port header: HPSEL next pressing of the HP key will turn it off,

and if disabled, the next pressing will enable
it. .
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3.2.12 PGC LEVEL AND OPERATING MODE

DESCRIPTION

Selects PGC operating mode. If hold mode is selected, the gain may be frozen at the current
setting or at a specified setting between 0 dB and +20 dB.

(PGC: Programmable Gain stage C - post weighting filter gain)

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Automatic 27.0 SPCL PGC AUTO 27.0SP
Hold current 27.1 SPCL PGCHOLD 27.1SP
setting
Hold 0 dB 27.2 SPCL PGC 0DB 27.25P
Hold +10dB 27.3 SPCL PGC +10DB 27.35P
Hold +20dB 27.4 SPCL PGC +20DB 27.4Sp
DEFAULT SETTING NOTES

Automatic operation with initial gain of 0 dB
ANNUNCIATION

If any of the hold options is selected, the

SPCL FUNCTION LED should light. If the
auto option is selected and if no other special

functions are in effect, then the SPCL
FUNCT_ION- should be turned off.

In automatic operating mode, PGC level is

| automatically adjusted by the measurement

process to optimize signal level. Holding the
setting may lead to fatal error “Signal at PGC
out overrange” (error 24) during measure-
ment.

PGC operating mode may also be set by

| Automatic Operation and Hold Settings

functions. Refer to sections 3.2.3 and 3.2.4.
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3.2.13 DETECTOR SELECT

DESCRIPTION
Selects RMS, average of absolute value or quasi-peak type detection characteristic.

PROCEDURE

CHOICES FRONT PANEL SERIAL GPIB
True rms DETECTOR DETSEL RMS DO
Average DETECTOR DETSEL AVE D1
Quasi-Peak DETECTOR DETSEL QPK D2
DEFAULT SETTING Serial Port header: DETSEL
RMS NOTES
ANNUNCIATION Successive depressions of the front panel

DETECTOR key will select detectors in the

The currently selected detector is always dis- : . AVE. .
played to the right of the Front Panel left following oxfder. RMS-AVE-QPK-RMS ... etc.

display.
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3.2.14 DETECTOR SPEED AND OPERATING MODE

DESCRIPTION

Selects RMS detector speed operating mode. If hold mode is selected, speed may be frozen
at its current setting or at a specified setting between very slow and very fast.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Automatic 29.0 SPCL DETSPD AUTO 29.0SP
Hold 29.1 SPCL DETSPD HOLD 29.1SP
current
Hold very slow 29.2 SPCL DETSPD VSLOW | 29.25P
Hold slow 29.3 SPCL - DETSPD SLOW 29.35P
Hold fast 29.4 SPCL DETSPD FAST 29.4Sp
Hold very fast 29.5 SPCL DETSPD VFAST 29.55P
DEFAULT SETTING ANNUNCIATION

Automatic operation with initial speed set to | If any of the hold options is selected, the

very slow.

SPCL FUNCTION LED should light. If the
auto option is selected and if no other special

functions are in effect, the SPCL FUNC-
TION should be turned off. '

Serial Port header: DETSPD
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NOTES

The implementation of the 5500 hardware
and software only requires that the RMS
detector’s averaging time constant be
changed to accommodate varying input fre-
quencies. Both the average value and quasi-
peak response are optimized by the actions
of the synchronous integration measurement
cycle which permits minimal response times
without perceptible ripple even at 10 Hz.

In automatic operating mode, detector speed
is adjusted by the measurement process ac-
cording to the calculated input signal fre-
quency. Holding detector speed may result
in loss of accuracy but will not generate any
errors during measurement. Refer to Meas-
urement Flow Description 3.10.1 through
3.10.7.

A situation may arise during automatic
operation that will lead to readings of slightly
less accuracy than expected because of the
way that frequency is computed. The input
signal frequency is derived from input signal
zero crossings which, theoretically, do not
necessarily reflect the signal energy content.
Thus if a composite input signal containing
significant amounts of low frequency energy
also contains enough high frequency energy
to activate the zero crossing detector, the
software may choose an inappropriate detec-
tor speed for the low frequency component.

This situation may easily be encountered
when making noise measurements but nor-
mally noise is not measured to the full ac-
curacy of the instrument and the resulting
readings are entirely adequate. A more
noticeable example of this error would be the
rms level measurement of a two frequency
composite signal - the CCIF twin-tone signal,
for example. Typically such a signal would be
two relatively high frequency signals with a
low difference frequency. The frequency
measuring detector of the 5500 would usual-
ly interpret the “frequency” of this twin-tone
signal as approximately the mean value of
the two individual signals and thus set the
rms detector time constant to this high fre-
quency value. It would then not be respon-
sive to the low frequency difference
component and the resulting rms value
would have an error of up to 1 dB. This
situation may, however, be avoided in these
special situations by holding the detector
speed at one which is appropriate for the
measurement being performed. As men-
tioned above, this will only apply to the RMS
type detector.

Detector speed and operating mode may
also be set by Automatic Operation and Hold
Settings functions. Refer to Sections 3.2.3
and 3.24.
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3.2.15 AUTOMATIC CALIBRATION

DESCRIPTION

This function will generate a number of
calibration constants that are used during
measurement and instrument setup. When
selected, it executes a series of measurements
and uses the results to re-calculate the V-F

scale factor and offsets, the detector nor-
malization factors, and source and SVF fre-
quency scale factors. For a description of the
usage of these data, refer to the Measure-
ment Flow Descriptions of Section 3.10.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Re-calibrate 24 SPCL 24 SP 24SP

NOTES

The auto-cal procedure requires that all ex-
ternal loads and inputs be disconnected from
the fully warmed up instrument. The process
requires approximately 30 seconds and
stores its results in non- volatile RAM along
with a CRC to guarantee the validity of the

data. No other command will be responded

to while the auto-cal process is executing
although any input will be buffered under
interrupt to the limit of the various input
buffers. The instrument state is saved in
memory location 1 prior to the auto-cal call
“and will thus overwrite any information con-
tained there. Upon exiting the auto-cal pro-
cedure, the previous instrument state will be

restored. Note that all parameters are
derived from two primary system constants,
the DC VREF generator on the detector
module and the master crystal clock oscillator
on the CPU module. It is especially impor-
tant not to disturb the VREF calibration con-
trol on the detector module without having a
precision DC voltmeter available to calibrate
it to its specified accuracy (see detector
modaule calibration procedure). The auto-cal

procedure may generate Error 60 if it deter-

mines that it cannot measure certain
parameters due to hardware failure. In this

-case please refer servicing to qualified service

personnel.
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3.2.16 DC VOLTS MEASUREMENT MODE

(requires option 008)

DESCRIPTION

Enables DC Volts measurement mode. DC Volts measurement is disabled by selecting any

other measurement type.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Enable DC DC DC

DC represents the shift of the WIDE BAND key on the instrument front panel.

DEFAULT SETTING
DC Volts measurement disabled.
ANNUNCIATION

The current status is always displayed on the
Front Panel by the -DC- LED below the

WIDE BAND key.

Serial Port header: DCMODE. If DC Volts
measurement is enabled the DCMODE seg-
ment displays DC.

NOTES

The DC signal measurement chain is inde-
pendent of the AC measurement chain up to
the detector module. The AC chain continues
to provide the signal that is measured by the
frequency counter, and thus will set the meas-
urement synchronization. This allows the in-
strument measuring circuits to reject the AC
component of a composite AC-DC signal.
While DC volts measurement is enabled, fre-
quency data produced by the instrument will

depend on the current state of Measurement
Sync. Only in the case of DC volts type
measurement: if frequency readings are not
available, Error 47 “Can’t get frequency
reading” will never be generated. Instead,
the instrument will display a frequency read-
ing of 0.0 Hz. This can be used to extend the
measurement resolution by selecting “Inter-
nal” as the frequency counter source and
setting the source amplitude to 0 Volts. In this
case the measurement will be made over the
longest integration time and vield the highest
resolution results. See “DC Range Select’ for
possible errors.

DC scale is selected by Special Function 2.
Refer to 3.2.17.

For a more detailed description of DC Volts
measurement refer to the Measurement Flow
Descriptions of Section 3.10. '

Note that the display formatting functions are
not available during DC and Phase type
measurements.
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3.2.17 DC RANGE SELECT
requires option 008)

DESCRIPTION

Selects full scale range for DC Volts measurement. Choices include 100 V, 1 Vand 1 Vranges.

PROCEDURE
CHOICES FRONT PANEL SERIAL . GPIB
100 Volt full scale 2.0 SPCL 2.0 SP 2.0SP
" 10 Volt full scale 2.1 SPCL 2.1SP 2.1SP
1 Volt full scale 2.2 SPCL 2.2SP 2.25P
DEFAULT SETTING NOTES
100 Volt range. The operator is responsible for the range
selection for DC Volts measurements.
ANNUNCIATION

Serial Port header: DCSCL

Error 30 will be produced if either input is
more negative than the allowable input range
and Error 32 will be produced if either input
is more positive than the allowable input
range. These errors will only be produced if
the input significantly exceeds the specified
input over-range capabilities.
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3.2.18 DC FEEDBACK SELECT
(requires Option 008)

DESCRIPTION

This function affects the feedback around the input amplifier in the DC measurement chain.
This provides the user with the ability to define the gain or other characteristic of this stage.

PROCEDURE
Enter the special function code followed by 0 or 1 to select the default (full feedback) or other
(user defined feedback).
CHOICES FRONT PANEL SERIAL GPIB
Full feedback 85.0 SPCL 85.0 SP 85.0SP
Special Feedback 85.1 SPCL 85.1 SP 85.1SP

DEFAULT SETTINGS
Full feedback.
ANNUNCIATION
None.

NOTES

This provides the user with a means of scaling

. the DC input channel to a value other than

the default of unity gain. The actual feedback
term is chosen by the user by means of
component choice on the DC signals
module. It is assumed that this function will

only be exercised by users familiar with the
design of feedback circuits around operation-
al amplifiers. The actual measuring circuits
have no way of determining what gain is
actually set and will assume a unity gain
value for purposes of displaying the measure-
ment results.

An example of an application of this feature
would be to modify the scaling so the digital
readout represented a particular value based
on an external transducer - for example,
temperature in °F using an external tempera-
ture to DC converter.

3-33




Programmable Audio Measurement System
Section 3

Amber model 5500
Owner’s Manual Version 07

3.2.19 PHASE MEASUREMENT MODE

(requires option 009)
DESCRIPTION
Enables Phase measurement. Phase measurement is disabled by selecting any other
measurement type.
PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Enable PZ PZ PZ

PZ represents the shift of the NARROW BAND key on the instrument front panel.

DEFAULT SETTING
Phase measurement disabled.
ANNUNCIATION

The current status is always displayed on the

Front Panel by the -PZ- LED below the NAR-
ROW BAND key.

Serial Port header: DCMODE. If Phase
measurement is enabled the DCMODE seg-
ment displays PZ.

NOTES

While phase measurement is enabled, fre-
quency data produced by the instrument will
depend on the current state of Measurement

Sync.

Phase scale is selected by Special Function 8.
Refer to 3.2.19. X

For a more detailed description of Phase
measurement refer to the Measurement Flow
Descriptions of Section 3.10.

Note that the display formatting functions are
not available during DC and Phase type
measurements.
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3.2.20 PHASE SCALE SELECT
(requires option 009)

DESCRIPTION
Selects reference scale for Phase measurement. Choices include 0 to 360 and 180.

PROCEDURE

CHOICES FRONT PANEL . SERIAL GPIB
+180° 8.0 SPCL 8.0 SP 8.0SP
0° to 360° 8.1 SPCL 8.1SP 8.1SP
DEFAULT SETTING ' NOTES
+180° The operator is responsible for selecting
which scale will be used for phase measure-
ANNUNCIATION ments. This function affects not only the

display format but also the phase measure-

Serial Port header: PZSCL ment hardware.
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3.3 MEASUREMENT CONTROL COMMANDS

3.3.1 MEASUREMENT TYPE

DESCRIPTION

Selects type of measurement to be performed.

PROCEDURE

CHOICES FRONT PANEL SERIAL GPIB

Wide band level WIDE BAND AMPMSM WB M1
Very wide band NARROW BAND | AMPMSM BPVW M4
pass level
Wide band pass level NARROW BAND AMPMSM BPW M5
Medium band pass level NARROW BAND AMPMSM BPM M6
Narrow band pass level NARROW BAND AMPMSM BPN M7
High pass level NARROW BAND AMPMSM HP M8
Low pass level NARROW BAND AMPMSM LP M9
THD (ratio) THD AMPMSM THD S3
THD level 36.0 SPCL AMPMSM THDL M3
* IMD CCIF (option 002) |IMD CCIF AMPMSM CCIF S4
* IMD SMPTE (option 002) {IMD SMPTE AMPMSM SMPTE | S5
* DC Volts (option 008) DC DC DC
* Phase (option 009) PHASE PZ PZ

-the NARROW BAND key is a “rotary” key. Successive depressions of the key will select
measurement type in the following order: BP very wide, BP wide, BP medium, BP
narrow, HP - LP - BP very wide.

- whenever narrow band is reselected, the last narrow band type used will be automat-

ically restored.

* These modes require certain optional features to be resident in the instrument.
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DEFAULT SETTING
Wide band level
ANNUNCIATION

Current status is always displayed by Front
Panel -FUNCTION- LED:s.

Serial Port header: AMPMSM
NOTES

If THD type measurement is selected, SVF
auto-tuning is automatically enabled and the
servo turned on; in all other cases, SVF
auto-tuning is disabled and the servo turned
off. The tuning function (special function 6)
may only be used during THD type measure-
ment while the tracking function may only be
used during BP type measurement. Refer to
Section 3.2.9.

If IMD SMPTE* type is selected, IMD ratio is
automatically set to 1:4; in all other cases,
IMD ratio is set to 1:1. Refer to Section 3.4.6.

If IMD SMPTE* or CCIF* type is selected, the
high pass filter will be automatically turned
off and any attempts to turn it on during IMD

measurement will result in an “Unrecognized
Command” (error 2). Refer to 3.2.11.

If IMD SMPTE* or CCIF* type is selected and
current source frequency is set to less than
2 kHz, the source frequency will automat-
ically be reset to 7 kHz. Refer to 3.4.3.

If the current measurement type is distortion,
THD or IMD*, and the relative mode is
enabled, then selecting non-distortion type
measurement will automatically disable rela-
tive mode. Similarly if current type is level
type and relative mode is enabled, then
selecting distortion type will disable relative
mode. Referto 3.5.1.

If the current measurement type is distortion
and level type measurement is selected, then
the last specified absolute amplitude display
units will be restored unless display mode has
been modified, in which case, the ap-
propriate log or linear version of the last
specified absolute units will be selected. If a
distortion type measurement is selected, the
amplitude display unit will always default to
% if in linear, and to dB, if in log display
mode. Referto 3.5.3 and 3.5.4.

The different types of measurement are
described in more detail by Sections 3.10.1
through 3.10.7.

*IMD functions require Option 002.
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3.3.2 MEASUREMENT MODE

DESCRIPTION

Select measurement control mode. In normal operating mode, the free- run mode, the
instrument is continuously executing measurements and hardware settling delays are always
on to provide time for the hardware to settle after making any change to the gains or SVF
frequency. It may also be configured to only execute a measurement when triggered and to

ignore settling delays. The measurement mode may only be modified via the GPIB.

PROCEDURE'
CHOICES GPIB
Free-run mode TO
Hold mode T1
Trigger then Hold mode T2
(with settling disabled)
Trigger then Hold mode T3
(with settling enabled)
DEFAULT SETTING tempts are performed when triggered. In the

Free-run mode
ANNUNCIATION

Measurement mode is not annunciated on
the Front Panel. Serial Port header:
MSMODE

NOTES

In the free-run mode, measurement is con-
tinuous; the end of one measurement starts
the next. In either of the triggered modes, a
single measurement attempt is performed in-
itially while subsequent  measurement at-

hold mode, the instrument prepares itself for
measurement and awaits commands; meas-
urements must always be triggered explicitly.

Note that a measurement proceeds until
complete or aborted by an error or an excep-
tion. The result of a triggered measurement
may therefore return an error or exception
instead of a measured value. In an automat-
ion environment it is necessary to check the
values returned for error or exception codes

and proceed accordingly. See Sections
3.11.1and 3.11.2. -

A single measurement may be triggered in
either of two ways:
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FRONT PANEL SERIAL GPIB
1. CLR CLEAR CL
2. - - GET (bus command )

The front panel will only trigger a measurement if not in “local lockout”.

Refer to Sections 3.8.3 and 3.8.1.

Hardware settling delays are disabled only in Trigger with settling disabled mode.
Refer to measurement descriptions, Section 3.10.
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3.3.3 MEASUREMENT SYNC

DESCRIPTION

Determines source of measurement synchronization for the synchronous integration interval

and/or displayed frequency measurement.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB

External 37.0 SPCL FRQMSM IN FI

Internal 37.1 SPCL FRQMSM 0SsC FO
DEFAULT SETTING Primarily, this function selects the source that

the measurement will use to set the

External synchronous integration period, the recipro-
ANNUNCIATION cal of which is the frequency displayed on the

Current measurement sync status is always

displayed by Front Panel 0SC LED which is
turned off if external input is selected and on
if internal sync is selected.

Serial Port header: FRQMSM.
NOTES

This function may have a serious effect on a
number of instrument parameters and should
be used with discretion by persons having a
good understanding of the measurement
flow descriptions.

left display in all cases except IMD*. In all .
measurement types but IMD*, the external
sync select will cause the frequency of the
input signal, as measured by the zero crossing
detector, to be the sync input for
synchronous integration and the internal
sync select will use the main internal oscillator
as the sync source. In this latter case, the
synchronous integration will yield the fre-
quency of the internal source for display and
will give the shortest possible measurement
time when the instrument is providing the
stimulus for the device under test in real time.
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In the case of IMD*, the external option will
cause the measurement sync to be taken
from the low frequency component of the
input signal and the internal option will use
the internal IMD* low frequency oscillator as
the sync source. When the sync source is
specified as external (default option), an ad-
ditional measurement is performed to
measure the recovered high frequency com-
ponent of the input signal which will be

displayed on the left display. When the in-
ternal sync option is chosen, the instrument
will not take another measurement but will
display the frequency of the internal LF os-
cillator. This latter case will give the shortest
possible measurement time when the instru-
ment is providing the stimulus for the device
under test in real time.

*IMD function requires Option 002.

TABLE 3.3.3
MEASUREMENT SYNC SOURCE
INSTRUMENT|SYNC MODE | SYNC SOURCE FREQUENCY
FUNCTION |(SPCL FNTC) (integration) INDICATION
(right hand display)
LEVEL, THD |INPUT (37.0) | INPUT SIGNAL INPUT SIGNAL
FREQUENCY
LEVEL, THD |OSC (37.1) GENERATOR SIGNAL| GENERATOR SIGNAL
: FREQUENCY
IMD, SMPTE* |INPUT (37.0) | LF component of HF component of
(option 002) INPUT signal INPUT signal
IMD, SMPTE* |OSC (37.1) LF component of LF component of
(option 002) OUTPUT signal OUTPUT signal
IMD, CCIF* INPUT (37.0) | Offset frequency Mean freq. of INPUT
(option 002) of INPUT signal of INPUT signal +10%
IMD, CCIF* 0SC (37.1) Offset frequency Offset frequency
(option 002) of OUTPUT signal of OUTPUT signal
DC, PHASE* |INPUT (37.0) | AC phase of Freq. of AC
(options INPUT signal component or 0 Hz
008, 009) o ‘
DC, PHASE* OSC (37.1) Freq. of internal Internal main
(options main oscillator oscillator freq.
008, 009)
* requires the indicated options
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3.4 SIGNAL GENERATION COMMANDS

3.4.1 SOURCE AMPLITUDE

DESCRIPTION

Notes on setting or modifying source
amplitude.

The actual output level setting depends on
three variables: programmed source
amplitude (as described below), source im-
pedance, and output load impedance refer-
ence (either level or power depending on the
choice of programmed source amplitude
units). ’

In addition, the MAXIMUM allowable output
level setting depends on three variables: gen-
erator output configured as balanced or un-
balanced, source impedance, and output
load impedance reference (either level or
power depending on the choice of
programmed source amplitude units.)

Variables used in the following equations:

As (V):
As (dBV):
As (dBm):
zs:

ZL(P) :
VMax =

Maximum Source Amplitude in Volts

Maximum Source Amplitude in dBV

Maximum Source Amplitude in dBm

Source Impedance

ZL(L) : Load Impedance (Level - V or dBV)

Load Impedance (Power - dBm)

Maximum Output Voltage (33.11 Vif Zs = 150 or 600 Q
16.56 V if Zs = 50 Q)

If the amplitude setting is entered in Volts or
dBV units and the output load impedance
(Volts or dBV) is currently specified as infinity,
the unloaded or open circuit case, maximum
level is 33.11 Volts in the balanced case
(source impedance configured at 600 or
150 ohms) and 16.56 Volts in the un-

As (V) = VMAX

balanced case source impedance of 50
ohms).

For amplitude settings in Volt units where the
LEVEL output load impedance reference
7210 is currently specified at 1 to 9998 ohms,
the maximum level is:

2 (U
[ AR Zs] |
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For amplitude settings in dBV units where the LEVEL output load impedance reference 7L

is currently specified at 1 to 9998 ohms, the maximum level is:

7 ©
As (dBV) = 20 log Vmax [z‘” +Z ]

FO{ ?mplitude settings in dBm units where the POWER output load impedance reference
21® s currently specified at 1 to 9999 ohms, the maximum level is:

2

7P
MAX | 7 Py 7g

As (dBm) = 10 log p—

z®

0.001

METHODS AVAILABLE

First select Source amplitude numeric entry mode, then use one of the following methods to
set the new value;

CHOICES FRONT PANEL SERIAL GPIB
SET “AMPL” MODE AMPLITUDE | SRCAMP AP
Enter a new value: ‘
e.g. 1.5 Volts 15V 15V 1.5VL
valid units: V, dBm, VMV,UV, VL,MV,UV,
| dBvV DBM,DBV DM,DV

Set source amplitude to * DUP -

last measured value
Increment current source upP UP UP

amplitude setting

Increment and decrement values are determined by the current Source
Amplitude Increment setting. Refer to Section 3.4.2.
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DEFAULT SETTING
ov
ANNUNCIATION

Source amplitude numeric entry mode is in
effect if AMPLITUDE LED is on.

The current source amplitude setting will be
displayed on the front panel left display if the
AMPLITUDE key is held or if special func-
tion 10 is selected. Refer to 3.6.2 and 3.6.3.

Serial Port header: SRCAMP

NOTES

Selecting a source amplitude setting outside
the range of OV to the maximum level, as
described above, will cause an “Operand
Out Of Range” (error 7) to be generated.
This is true for any of the above described
methods of modifying source amplitude.

Modifying output structure, (refer to 3.4.9) or
output load impedance reference (refer to
3.4.10) will cause source amplitude to be
reset and may cause an “Operand Out Of

Range” (error 7) to be generated. If this
occurs, the actual level setting will not cor-
respond to the programmed source
amplitude. Source and output load im-
pedance configuration and source amplitude
should be reselected.

Selecting 0 V automatically turns the main
oscillator off; entering any non-zero value
turns it on again.

The sequence used to modify the gain and -
attenuation of the output amplifier and at-
tenuator is designed to avoid presenting tran-
sient voltages higher than either the old or
the new setting to the output connector.

Source amplitude will always be displayed in
the original entry units regardless of the cur-
rently selected display units.

It should be carefully noted that source
amplitude will always be determined in terms
of the current output load impedance refer-
ence whereas measurement data displayed
in power units will be calculated in terms of
the current input impedance reference and
that the two sets of references are uncorre-
lated.
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3.4.2 SOURCE AMPLITUDE INCREMENT

DESCRIPTION

Selects new source amplitude increment set-
ting which is used for the increment and
decrement functions.

METHODS AVAILABLE

First select Source Amplitude Increment
numeric entry mode, then use one of the
following methods to set the new value:

CHOICES FRONT PANEL SERIAL GPIB
SET “AMPL INCR” MODE AMPL INCR AMPINC AN
Enter new value: |
e.g. 1.5 Volts 1.5V 1.5V 1.5VL
Valid units: V, %, dB VMV UV, %, VL,MV,UV,
DB PE, DB
Set to last | * DUP -
measured amplitude
DEFAULT SETTING new value is out of range, cause an
“Operand Out Of Range” (error 7) to be
1.0V generated.
ANNUNCIATION

Source amplitude increment numeric entry

mode is in effect if AMPLITUDE and IN-
CREMENT SET MODE LEDs are on.

The current source amplitude increment will
be displayed on the front panel left display if

the AMPL INCR key is held. Refer to 3.6.2.
Serial Port header: AMPINC.
NOTES

Source amplitude increment is used to incre-
ment or decrement the current source
amplitude. Refer to Section 3.4.1. Modified
source amplitude is checked and may, if the

Relative increment values, if displayed in %
units, will always be displayed + 100 %.

The algorithm used to set relative increment
adds 100% to the entered value if specified
in percent, divides the result by 100 and
preserves this value to be used as a multiplier
of source amplitude. Decrement is imple-
mented by taking the reciprocal of this num-
ber as a multiplier. Thus relative increments,
when displayed in %, will always be dis-
played + 100%.

Once a new source amplitude increment
value has been entered, the instrument will
automatically revert to source amplitude
numeric entry mode.
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3.4.3 SOURCE FREQUENCY

DESCRIPTION

Sets or modifies the programmed source fre-
quency. Valid range is from 10 Hz to 100 kHz.

METHODS AVAILABLE

First select Source Frequency numeric entry
mode then use one of the following methods
to set the new value:

CHOICES FRONT PANEL SERIAL GPIB
SET “FREQ” MODE FREQUENCY SRCFRQ FR
Enter new values:
eg 15kHz 1.5kHz 1.5KHZ 1.5KH
Valid units: Hz, kHz KHZ, HZ KH, KZ, HZ
Increment setting by upP UP UP

source frequency

measurement
Decrement setting by DOWN DOWN DN
source frequency

measurement
Set to last * DUP -
measured frequency

Increment and decrement amounts are set by Source Frequency Increment function. Refer

to Section 3.4.4.
DEFAULT SETTING
1 kHz
ANNUNCIATION .

Source frequency numeric entry mode is in

effect if FREQUENCY LED is on. Note that
this is ambiguous with narrow band filter

(SVF) frequency numeric entry mode. Refer
to Section 3.2.7.

The current source frequency setting will be
displayed on the front panel right display if
the FREQUENCY key is held or if special
function 10 is selected. Refer to 3.6.2 and
3.6.3.

Serial Port header: SRCFRQ.
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NOTES HIGH RESOLUTION FINE TUNE
(Requires option 201)

SVF frequency tracks source frequency and
will be automatically adjusted whenever os-
cillator frequency is modified. Referto 3.2.7.

If IMD* type measurement is selected and the
current setting is under 2 kHz, source fre-
quency will be automatically reset to 7 kHz.
Refer to 3.3.1.

Selecting new frequency outside the range of
10 Hz to 100 kHz will cause an “Operand
Out Of Range” (error 7) to be generated. This
is true for any of the above described
methods. ' '

* IMD function requires Option 002.

Special Function 13 allows fine tuning at the
oscillator to a resolution at better than
0.005% over approximately a one percent
range. An operand value at 0 to 255 sets the
trim value.

To modify the current oscillator frequency,
| enter 13.nnn SPCL FNCT, where nnn is a

value from 0 to 255.

This is an uncalibrated adjustment and is
only used to effect minor changes manually.

348
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3.4.4 SOURCE FREQUENCY INCREMENT

DESCRIPTION

Sets the source frequency increment value
which is used for the increment and decre-
ment functions.

METHODS AVAILABLE

First, select Source Frequency Increment
numeric entry mode then use one of the
following methods to set the new value.

CHOICES FRONT PANEL SERIAL GPIB
SET “FREQ INCR” MODE FREQ INCR FRQINC FN
Enter new value:
e.g. 0.75 kHz .75 kHz .75 KHZ .75KH
Valid units: kHz, Hz, % KHZ HZ,% KH,HZ PE
Set to last * DUP -
measured frequency
DEFAULT SETTING ANNUNCIATION
1Hz Source frequency increment numeric entry

mode is in effect if FREQUENCY and IN-

CREMENT SET MODE LED:s are both on.
Note that this is ambiguous with narrow band
filter (SVF) frequency increment mode. See
Section 3.2.8.

The current frequency increment setting will
be displayed on the front panel right display

if the FREQ INCR key is held. Refert0 3.6.2.
Serial Port header: FRQINC
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NOTES

Source frequency increment is used to incre-
ment or decrement the current source fre-
quency. Refer to Section 3.4.3. Modified
frequency is always checked and may, if the
new value is out of range, cause an
“Operand Out Of Range” (error 7) to be
generated.

Relative increments, when displayed in %,
will always be displayed + 100 %.

The algorithm used to set relative increment
adds 100% to the entered value if entered in

percent, divides the result by 100 and preser-
ves this value to be used as a multiplier of
source frequency. Decrement is implemented
by taking the reciprocal of this number as a
multiplier. Thus relative increments, when
displayed in %, will always be displayed
+ 100%.

Once a new source frequency increment
value has been entered, the instrument will
automatically revert to source frequency
numeric entry mode.
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3.4.5 IMD OFFSET FREQUENCY
(requirgs option 002)

DESCRIPTION

Selects new IMD offset frequency setting.
Allowable settings are 40 Hz, 50 Hz, 60 Hz,
80 Hz, 100 Hz, 125 Hz, 250 Hz and 500 Hz.
All entered values will be rounded to the
nearest allowable setting (i.e, if 185 Hz is
selected, IMD frequency will be set to
250 Hz). The offset frequency referred to in
this manual is the low frequency component
of the composite test signal in the

SMPTE/DIN IMD method and the offset from
mean frequency in the CCIF “twin-tone”
IMD method (i.e. one half the difference
frequency).

METHODS AVAILABLE

First, select IMD Low Frequency numeric
entry mode then use one of the following
methods to set the new value:

CHOICES FRONT PANEL SERIAL GPIB
SET “IMD LF” MODE IMD LOW FREQ | IMFREQ IF
Enter new value:
e 80Hz 80 Hz 80 HZ 80 HZ
Valid units: kHz, Hz KHZ HZ KH, KZ, HZ
Set to last * DUP -
measured frequency
DEFAULT SETTING ANNUNCIATION
60 Hz. IMD frequency numeric entry mode is in

effect if IMD LOW FREQ LED is on.

The current IMD frequency setting will be
displayed on the front panel right display if
the IMD LOW FREQ key is held. Refer to
3.6.2.

Serial Port header: IMFREQ
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NOTES

IF REQUESTED FREQUENCY IS ACTUAL SETTING IS
<45 Hz 40 Hz

245 Hz and < 55 Hz 50 Hz

=55Hz and <70 Hz 60Hz

270 Hz and < 90 Hz 80 Hz
=290 Hz and <1125 Hz 100 Hz
=112.5Hz and <187.5 Hz 125 Hz
=2187.5Hz and < 375 Hz 250 Hz

2375 Hz 500 Hz

Since all entries are rounded to the nearest
valid setting, entering out-of-range values
should not generate an error.

The offset frequency is actually the operating
frequency of the internal IMD low frequency
oscillator. The term “offset frequency” is
used instead of “difference frequency” or
“low frequency” to avoid ambiguity especial-
ly in the case of CCIF IMD, where the dif-
ference frequency is twice the offset

frequency and “low frequency” may be mis-
construed as the lower of the two sidebands.

If the offset frequency is set to 100 Hz and
the “main” (i.e., high or mean) frequency is
10 kHz then in SMPTE/DIN the two frequen-
cies will be 100 Hz and 10 kHz. In CCIF the
two frequencies provided by the generator
will be 9.9 kHz and 10.1 kHz (the difference
frequency being twice the offset frequency
i.e., 200 Hz).

3-52

~



Amber model 5500
Owner’s Manual Version 07

Programmable Audio Measurement System
Section 3

3.4.6 IMD MIX RATIO
(requires option 002)

DESCRIPTION

Selects IMD HF.LF amplitude ratio setting. Valid choices include 1:1, 1:2, 1:4, and 1:10.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
1:1 35.1 SPCL IMRATIO 1:1 35.1SP
1:2 35.2 SPCL IMRATIO 1:2 35.25P
1:4 35.4 SPCL IMRATIO 1:4 35.45P
1:10 35.10 SPCL IMRATIO 1:10 35.10SP
DEFAULT SETTING NOTES
See notes. IMD ratio is automatically set to 1:4, when-
ANNUNCIATION ever the SMPTE type IMD measurement is

The current IMD ratio setting will be dis-
played on the front panel left display when
Special Function 35.0 is selected. Refer to
3.6.3.

Special Function 35 status is not maintained
(i.e., entering any of the above described

* options will not affect special function status

as displayed by the SPCL FUNCTION

LED)
Serial Port header: IMDRAT

selected, and to 1:1, whenever any other
type of measurement is selected.

During IMD SMPTE type measurement, if the
calculated HF level is not in the correct range
(as measured internally at the output of the
HF recovery circuit), measurement will be
aborted and error 29, “IMD Mismatch”,
reported. Refer to 3.10.7.

The mix ratio affects both the generator and
the analyzer. If the instrument is the source of
the test signal for the device under test, the
analyzer will be set up correctly. If the test
signal is coming from another source (or is
not performed in real time), set the ratio to
that of the signal being analyzed. Failure to
observe this may lead to Error 29 “IMD Mix
Mismatch.”
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3.4.7 OUTPUT ENABLE

DESCRIPTION

Disabling output turns off both the A and the B outputs while enabling output reconfigures
the A and B outputs according to the currently selected output configuration. Refer to 3.4.11.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Disable -OUTPUT- ON/OFF OUTENBL OFF 00
Enable -OUTPUT- ON/OFF OUTENBL ON 01

Front Panel key alternates ON and OFF

DEFAULT SETTING -
Output disabled
ANNUNCIATION

If the output is enabled it will be annunciated
by the - OUTPUT- ON LED.

Serial Port header: OUTPUT

NOTES

When the output is disabled, the output at-
tenuator is disconnected from the power
amplifier and terminated in a way that
provides no disturbance to the output im-
pedance. The oscillator is not disabled unless
a zero source amplitude is specified to avoid
the delays caused by oscillator turn on set-
tling when switching the output.
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3.4.8 OUTPUT REFERENCE
DESCRIPTION
Selects ground or floating output reference.
PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Ground -OUTPUT- GND/FLOAT |OUTREF GROUND | OG
Float -OUTPUT- GND/FLOAT  |OUTREF FLOAT OF
-OUTPUT- GND/FLOAT key alternates between ground and float.

DEFAULT SETTING
Grounded
ANNUNCIATION

Grounded output is displayed by -OUTPUT-

GND LED.

NOTES

The “grounded” output reference connects
the output reference point (the “low” ter-
minal when unbalanced, the “center tap”
(electrical) or “sleeve” (mechanical) terminal
when balanced) to the analyzer analog com-
mon through a protective network.

Serial Port header: OUTREF The floating mode galvanically isolates the

output common from the analyzer common
and chassis.
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3.4.9 OUTPUT IMPEDANCE & STRUCTURE

(requires option 001)

DESCRIPTION

Selects main source output impedance and structure. Valid options include 600 Ohms
(balanced), 150 Ohms (balanced), and 50 Ohms (unbalanced).

PROCEDURE
OPTIONS FRONT PANEL SERIAL GPIB
600 Ohms -OUTPUT- Rsource OUTIMP IMP600 PO
150 Ohms -OUTPUT- Rsource OUTIMP IMP150 P1
50 Ohhs -OUTPUT- Rsource OUTIMP IMP50 P2

-OUTPUT- Rsource is a “rotary” key which selects impedance in the following order:
600 Ohms - 150 Ohms - 50 Ohms - 600 Ohms, etc.

DEFAULT SETTING
600 Ohms
ANNUNCIATION

Current status always displayed by -OUT-
PUT- 1500hms, [600 Ohms], and
50 Ohms LEDs.

Serial Port header: OUTSTS

NOTES

Changing the source structure will cause the
source amplitude to be recalculated. The
sequence taken avoids the application of
higher than specified voltages appearing at
the output terminals.

Inserting a plug in the ring-tip-sleeve
(balanced) jack will disconnect the BNC (un-
balanced) jack independent of the source
structure. If the balanced structure is specified
and there is no plug present in the balanced
jack, a signal of half the programmed source
amplitude will appear at the unbalanced
BNC connector.
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3.4.10 OUTPUT LOAD IMPEDANCE REFERENCES

DESCRIPTION

Selects power (dBm) and level (dBV, V) out-
put load impedance references. In both
cases, level and power, valid options range
from 1 to 9999 ohms. In the case of level
reference, however, the selection of 9999
ohms assumes a load impedance of infinity.

Refer to 3.4.1.

PROCEDURE

LEVEL output load impedance reference is
selected by special function 4 and is entered
in the form 4.nnnn where nnnn is an integer
value in the range 1 to 9999 and is the
special function designator for the port.

POWER output load impedance reference
(dBm) is selected as above except that special
function 5 is used.

EXAMPLES FRONT PANEL SERIAL GPIB
Level, 600 ohms 4.600 SPCL 4,600 SP 4.600 SP
Level, infinity 4.9999 SPCL 4.9999 SP 4.9999SP
Power, 800 ohms 5.800 SPCL 5.800 SP 5.800 SP

DEFAULT SETTINGS NOTES

Level output impedance reference = infinity

Power output impedance reference =
600 ohms

ANNUNCIATION

Currently selected level and power output
impedance references will be displayed on
the Front Panel amplitude display when spe-

cial functions 4.0 and 5.0 are entered, respec-

tively.

Serial Port headers : OIRL (level) and OIRP
(power)

Whenever output load impedance reference
is selected, source amplitude is reset. This
may result in a source amplitude “Out Of
Range” (error 7) and leave an incongruity
between programmed source amplitude and
the actual fine output attenuator settings.
Refer to the description of source amplitude
maximum level in 3.4.1 before modifying
output reference impedance.

The output load impedance references are
used exclusively in determining source
amplitude setting and have no effect on input
impedance references used to display meas-
urement data in power units.
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3.4.11 OUTPUT CONFIGURATION
DESCRIPTION

Selects A and B output configuration. Valid
choices include A output only, B output only,
both A and B outputs, and A and -B outputs.
If output is currently disabled (refer to 3.4.7),
only the programmed output configuration
may be modified, i.e. both A and B outputs

PROCEDURE

will remain disabled. If output is sub-
sequently enabled, the programmed output
configuration will be implemented. Note that
for Output B to be operational, the 5500
must be equipped with option 007.

CHOICES FRONT PANEL SERIAL GPIB
A only _OUTPUT: A/B/-B OUTCNFA Co
B only * _OUTPUT: A/B/-B OUTCNF B c1
A&B * _OUTPUT- A/B/-B OUTCNFA&B | C2
A& B* _OUTPUT: A/B/-B OUTCNFA&-B | C3

* requires option 007

-OUTPUT- A/B/-B is a “rotary” key which
selects output configuration in the following
order: Aonly-Bonly-A&B-A&-B-A
only.

DEFAULT SETTING

The default output configuration is A only,
however, all outputs will be disabled due to
the default state of Output Enable.

ANNUNCIATION

Current status always displayed by the -OUT-
PUT- A, B, and -B LEDs.

Serial Port header: OUTCNF
NOTES

Input Select includes the choice of A output

and B output. Refer to 3.2.1.

3-58

~



Amber model 5500
Owner’s Manual Version 07

Programmable Audio Measurement System
Section 3

3.4.12 POWER AMP SOURCE SELECT

DESCRIPTION

This function allows the user to specify the
source which will be used as the input to the
power amp module and therefore the Gen-
erator Output signal.

DEFAULT SETTING

Wide and narrow band level modes: internal
fixed frequency sine

THD + N mode : Internal fixed frequency
sine

SMPTE IMD mode : Internal fixed frequency
SMPTE IMD composite signal

CCIF IMD mode : Internal fixed frequency
CCIF IMD composite signal

ANNUNCIATION

None

NOTES

Any time the instrument FUNCTION is
changed, the default source is automatically
selected.

Certain sources can be invalid in certain
modes and may produce errors.
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PROCEDURE

The power amp source is selected by invoking Special Function 14 with the appropriate
" operand.

CHOICES * FRONT PANEL| SERIAL GPIB
No source 14.0 SPCL 140 SP 14.0 SP
Fixed freq. sine 14.1 SPCL 14.1 SP 14.1 SP
Fixed freq. IMD 14.2 SPCL 14.2 SP 14.2 SP
(composite signal)
(requires option 002)
Swept sine 14.3 SPCL 14.3 SP 14.3 SP
(requires option 054)
External source 14.4 SPCL 14.4 SP 14.4 SP
External HF 14.5 SPCL 145 SP 14.5SP
source for IMD ,
(requires option 002) (
Swept HF IMD 14.6 SPCL 14.6 SP 14.6 SP
(composite signal)
(requires options 002
& 054)
Square wave 14.7 SPCL 14.7 SP 14.7 SP
(requires option 201)
AUX Source 1 14.8 SPCL 14.8 SP 14.8 SP
(requires option 003)
AUX IMD source 149 SPCL 149 SP 149 SP
(requires option 002)
Source 2 14.10 SPCL 14.10 SP 14.10 SP
(requires option 003)
AUX Source 3 14.11 SPCL 14.11 SP 14.11 SP
(requires option 003) - .
AUX Source4 14.12 SPCL 14.12SP 14.12 SP
(requires option 003)
* NOTE: All operands except 1 require that certain optional features be resident in .
the 5500 frame. ‘ : &
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3.4.13 DC UTILITY DACs
(requires option 008)

DESCRIPTION

This function allows the user to control two general purpose eight bit multiplying digital to

analog converters.

PROCEDURE

The Special Function code is entered followed by a decimal value representing the byte which

will be sent to the DAC.

CHOICES FRONT PANEL SERIAL GPIB
Set DAC A 86.nnn SPCL 86.nnn SP 86.nnnSP
Set DACB 87.nnn SPCL 87.nnn SP 87.nnnSP

Where nnn represents a decimal number in the range of 0-255.

DEFAULT SETTINGS

Both DAC:s are set to 0 (see warning).
ANNUNCIATION

None.

NOTES

The two DACs provide -user controllable

_analog output signals. Each DAC is provided

with complementary outputs such that the
voltage appearing on the main output is
multiplied by -1 on the complementary out-

put. The DACs may be configured by the
user to operate in either an unsigned binary

or an offset binary mode. The DACs’ refer-
ence inputs may be connected to an internal
precision reference voltage or their reference
inputs may be derived from external signals.
The user may modify the scale factor by
changing the value of a single resistor for
each DAC.

WARNING

If either DAC is configured for offset binary
operation, the default value for that DAC will

ccause the main and complement outputs to

go to their negative and positive full scale
values, respectively. There is no way explicit-
ly provided to avoid this condition.
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3.4.14 DC MULTIPLEXER CONTROL
(requires option 008)

DESCRIPTION

This function provides a one of eight multiplexer utility.

PROCEDURE

The Special Function code is followed by the designation of the required output.

CHOICES

FRONT PANEL

SERIAL GPIB

Set mux 88.n SPCL

88.n SP 88.nSP

Where n is the designated output to select in the range of 0 to 8.

0 represents all outputs off.

DEFAULT SETTINGS
All outputs off.
ANNUNCIATION
None.

NOTES

The outputs provided are mutually exclusive
active high logic signals that can provide a
fan out of five TTL unit loads. The user is
expected to provide the jumpers on the DC
~ and digital module to connect the outputs in
such a way as to perform the desired control.

This function is usually used in conjunction
with other resources on the DC and digital
module. For example, it may be used to drive
some of the utility relays to provide an analog
mux-demux facility. Software provides
delays between the actuation of the various
outputs so that a non-overlap time longer
than that required for any on-board relays
can be expected. For loads that might be
damaged by an overlap condition lasting less
than a few milliseconds, however, it is ad-
visable to provide protection in the form of
cascaded relay configurations. The user has
complete freedom as to which outputs are to
be used for what purpose.
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3.4.15 DC DIGITAL UTILITY
(requires option 008)

DESCRIPTION

This function provides the user with an eight bit TTL latched output port.

PROCEDURE
The Special Function code is followed by the decimal value that represents the desired bit
_ pattern.
CHOICES FRONT PANEL SERIAL GPIB
Set bits 89.nnn SPCL 89.nnn SP 89.nnnSP

Where nnn represents the decimal number in the range of 0 to 255.

DEFAULT SETTINGS

ANNUNCIATION

None.

NOTES

The user is responsible for defining the ap-
plication of this utility. The bits in the output
register may be defined as affecting one or
several separate distinct circuit functions, but
it should be noted that there is no way to read
the current state of the port internally. It is
thus necessary for the user to remember
which bits were set in an independent ap-
plication and modify them as required.

Although it may seem inconvenient to refer
to bit patterns by decimal values, any other
data format would have been inconsistent
with the existing special function operand
processor. It is thought that the high degree
of flexibility provided more than offsets any
inconvenience of use.
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3.5 DISPLAY FORMATTING

' 3.5.1 RELATIVE MODE

DESCRIPTION

When the relative mode is enabled, the ratio of measured level or distortion to a specified
reference is displayed; when disabled, the actual measured level or distortion is displayed.

PROCEDURE

CHOICES FRONT PANEL SERIAL GPIB
Disable RELATIVE RATIO OFF RO
Enable using RELATIVE RATIO OLD R1
previous reference
Enable and set shift RELATIVE RATIO NEW 11.4SP
reference to last
measured value

using currently stored reference.

with the last measured value.

- The RELATIVE key alternates between disable and enable,

- Closure of the shift of RELATIVE always attempts to enable relative mode

DEFAULT SETTING
Relative mode disabled
ANNUNClA’l'lON

Current relative mode status is always dis-

played by Front Panel REL LED. Further, if
no other special function is in effect and the

relative mode is disabled then the SPCL

FUNCTION LED will turn off. If the relative
mode is enabled, the SPCL FUNCTION

| LED willturnon.

Current reference will be displayed on the left
display by Special Functions 11.1 or 11.2.
Refer to 3.5.2 and 3.6.3.

Serial Port header; RATIO
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NOTES

Two different relative references are always
maintained, a distortion reference and a level
reference. If the relative mode is enabled then
whenever valid measurement data is avail-
able, the ratio of measured level to the cur-
rent level reference will be calculated and
displayed; in the case of distortion type meas-
urement, the ratio of measured distortion to
the current distortion reference will be calcu-
lated and displayed.

If relative mode is disabled, or enabled using

the RELATIVE key, the RATIO OLD or R1
commands, the currently stored references
remain unchanged. If relative mode is
enabled via Special Function 11.4 and level
type measurement is in effect then the level
reference is reset to the last valid level meas-
urement result while the distortion reference
remains unchanged. Similarly, if a distortion
type measurement is in effect, the distortion
reference is reset to the last valid distortion
measurement result while the level reference
remains unchanged.

References may be changed at any time by
selecting relative reference numeric entry
mode and entering a new value. If a distor-
tion type measurement is in effect then only
the distortion reference may be modified.
Similarly, if a level type measurement is in
effect, only the level reference may be
modified. Refer to 3.5.2. -

Owner’s Manual Version 07

Relative values are displayed in % or dB units
depending on whether linear or log
amplitude display mode is currently selected.

If the relative mode is enabled while a level
type measurement is in effect and then a
distortion type measurement is selected, the
relative mode will be automatically disabled.
If the relative mode is enabled while a distor-
tion type measurement is in effect and then
a level type measurement is selected, the
relative mode will be automatically disabled.
Refer to 3.3.1.

When the relative mode is disabled while
measuring level then the last specified ab-
solute amplitude display units will be restored
unless display mode has been modified, in
which case, the appropriate log or linear
version of the last specified absolute units will
be selected. This will not affect distortion
units as they can only be in dB or %.

This function is disabled during DC Volts* or
Phase* type measurements. Note that if
changes are made to this function while
either DC Volts or Phase measurement
modes are selected, the display mode will be
unaffected until an AC measurement mode
is selected.

*NOTE: DC Volts and Phase Measurement
require options 008 and 009 respectively.
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3.5.2 RELATIVE MODE REFERENCE

DESCRIPTION

Selects new relative reference value, either
distortion or level, depending on whether the
currently selected measurement is distortion
or level.

METHODS AVAILABLE

First select the Relative Reference numeric
entry mode then use one of the following
methods to set the new value:

CHOICES FRONT PANEL | SERIAL GPIB
SET “REFERENCE” MODE | [REFERENCE] REF RE
Enter new value:

e.g.(level) 2.5 Volts 25V 25V 2.5VL
Valid units: V, dBV, VMVUVDBM, | VLMV,UV,
for level dBm DBV DM,DV
e.g.(distortion) 2.5% 25% 25% 2.5PE
Valid units: %, dB %,DB PE,DB

for distortion

Set to last valid * DUP -

level or distortion -
measurement

is enabled. Refer to Section 3.5.1.

- Relative reference may also be automatically stored when relative mode

DEFAULT SETTING
Distortion reference is 100 %

Level reference is 1V
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ANNUNCIATION

Reference numeric entry mode is in effect if
the RELATIVE REFERENCE LED is on.

If a level type measurement is in effect, the
currently selected level reference will be dis-

played on the amplitude display if the RELA-
TIVE REFERENCE key is held; if a
distortion type measurement is in effect, the
current distortion reference will be displayed

when the RELATIVE REFERENCE key is
held. Referto 3.6.2. :

Regardless of the type of measurement in
effect, the currently selected level reference
will be displayed whenever Special Func-
tion 11.1 or serial port command, RATIO
DSPL, is entered. The currently selected dis-
tortion reference will be displayed whenever
Special Function 11.2 or serial port com-
mand, RATIO DSPD, is entered. Refer to
3.6.3.

Serial Port headers are: DSTREF and
LVLREF

NOTES

There are no limits on the choice of distortion
and level references.

While the relative mode is enabled and

whenever valid measurement data is avail-
able, the ratio of measured level or distortion
to the currently stored level or distortion
reference will be calculated and displayed.

If the relative mode is enabled using Special
Function 11.4 or the serial port command,
RATIO NEW, the reference to be used will be
automatically set to the last valid distortion
or level measurement result. Refer to 3.5.1.

This function is disabled during DC Volts* or
Phase* type measurements. Note that if
changes are made to this function while
either DC Volts or Phase measurement
modes are selected, the display mode will be
unaffected until an AC measurement mode
is selected.

*NOTE: DC Volts and Phase Measurement
‘require options 008 and 009 respectively.
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3.5.3 AMPLITUDE DISPLAY LINLOG FORMAT

DESCRIPTION

Enables the amplitude display values to be expressed in either linear or logarithmic units.

PROCEDURE
OPTIONS FRONT PANEL SERIAL - GPIB
Linear units LIN/LOG LIN LN
Log units LIN/LOG LOG LG
. The LIN/LOG key alternates between selecting linear and log units.

DEFAULT SETTING

Linear units

ANNUNCIATION

The current lin/log status is not explicitly an-
nunciated as such on the Front Panel or serial
port. Itis however evident in the selection of
units in which data is expressed on the
amplitude (left) display and the serial port
AMP display.
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NOTES

If a distortion type measurement is in effect
or the relative mode is enabled and the linear
units mode selected, measurement results will
be expressed in % units. If log units are
selected, measurement results will be ex-
pressed in dB units. If a level type measure-
ment is in effect and the relative mode is
disabled and linear units are selected, meas-
urement results may be expressed in V, mV,
uV, W, mW, or uW units. If log units are
selected, measurement results may be ex-
pressed in dBV or dBm units. The choice of
voltage or power units depends on the cur-
rently selected amplitude display units. Refer
to 3.54.

If the amplitude display operating mode is in
the fixed mode (see Section 3.5.4) and the
lin/log status is changed, the operating mode
will be automatically reset to the floating
mode.

If the amplitude display is in linear mode and
log units are specifically selected by any of
the functions described by Section 3.5.4, the
log mode is automatically.enabled. Similarly,
if the logmode is currently enabled and linear

units are selected then the linear mode will
be automatically enabled.

When switching between linear and log
power units, the appropriate impedance ref-
erence is selected for Watts or dBm. Refer to
3.5.6.

The choice of linear or log display modes also
affects special amplitude displays. Refer to
3.6.2and 3.6.3.

The effect of amplitude display mode on the
GPIB output data format is explained in
Section 3.8.1.

This function is disabled during DC Volts* or
Phase* type measurements. Note that if
changes are made to this function while
either DC Volts or Phase measurement
modes are selected, the display mode will be
unaffected until an AC measurement mode
is selected.

*NOTE: DC Volts and Phase Measurement
require options 008 and 009 respectively.
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3.5.4 AMPLITUDE DISPLAY UNITS AND OPERATING MODE

DESCRIPTION

Enables floating or fixed operation and selects units in which measurement data is expressed
on the Front Panel amplitude display and the serial port AMP display. It will also affect GPIB
output data. Decimal point position is not affected.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB

Float V UNITS AMPFRMT V VO
FloatW UNITS AMPFRMT W WA
dBV UNITS AMPFRMT DBV BV
dBm UNITS AMPFRMT DBM BM
Float current 30.0 SPCL AMPUNIT FLOAT | 30.0SP
selected units:
Hold current 30.1 SPCL AMPUNIT HOLD 30. 1SP
selected units: ’
Hold V 30.2 SPCL AMPUNIT V 30.2SP
Hold mV 30.3 SPCL AMPUNIT MV 30.3SP
Hold uV 30.4 SPCL AMPUNIT UV 30.45p
Hold W 30.5 SPCL - AMPUNITW 30.55P
Hold mW . 30.6 SPCL AMPUNIT MW 30.6SP
Hold uW 30.7 SPCL AMPUNIT UW - 30.7sP

If a distortion type measurement is in effect | mode is enabled, the UNITS key alternates
or the relative mode is enabled, the UNITS | between V and W and if the log mode is

- key has no effect; otherwise, if the linear | enabled, it alternates between dBV and
dBm.
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DEFAULT SETTING
Floating V
ANNUNCIATION

The currently selected units are displayed by
the units LEDs of the amplitude display. If
floating units operating mode is selected and
no other special function is in effect then the

SPCL FUNCTION LED is turned off. If the
hold units operating mode is selected, the

SPCL FUNCTION LED is turned on.
Serial Port header: AUNITS
NOTES

If floating units operating mode is enabled
and the selected units are V or W then the
amplitude display data will be expressed in V,
mV, and 4V or W, mW, and W, depending
on data fit.

Selecting units using any of the above com-
mands, except special function 30.1 through
30.7 or AMPUNIT HOLD through UW, auto-
matically enables floating units operating
mode.

If the currently selected units are V, mV or uV
and log mode is enabled, dBV units and float
operating mode will be automatically
selected. If the currently selected units are W,
mW or xW and log mode is enabled, dBm
units and float operating mode will be auto-
matically selected. See Section 3.5.3.

If the currently selected units are V, mV, #V,

W, mW, or uW and a distortion type meas-
urement is selected or the relative mode is
enabled then % units and the float operating

mode will be selected. If the currently selected
units are dBV or dBm and a distortion type
measurement is selected or the relative mode
is enabled then dB units and the float operat-
ing mode will be selected. If the log mode is
enabled and linear units are specifically
selected, the linear mode will be automat-
ically enabled. Similarly, if the linear mode
is enabled and log units are specifically
selected then the log mode will be automat-
ically enabled. See 3.5.3.

When switching between linear and log
power units, the appropriate impedance ref-
erence is automatically selected. Refer to
3.5.6.

Special displays will be expressed in currently
selected units if possible. Refer to 3.6.2 and
3.63.

The effects of amplitude display mode on the
GPIB output data format is explained in
Section 3.8.1.

If units are being held, measurement data
and special displays may overflow and a
“Level/distortion display overflow” (error 42)
may be generated.

This function is disabled during DC Volts* or
Phase* type measurements. Note that if
changes are made to this function while
either DC Volts or Phase measurement
modes are selected, the display mode will be
unaffected until an AC measurement mode
is selected.

*NOTE: DC Volts and Phase Measurement
require options 008 and 009 respectively.
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3.5.5 AMPLITUDE DISPLAY DECIMAL POINT POSITION & OPERATING MODE

DESCRIPTION

Selects floating or fixed decimal point and fixed decimal point position on amplitude display.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Float 31.0 SPCL AMPDPNT FLOAT 31.0SP
Hold current 31.1 SPCL AMPDPNT HOLD 31.1SP
position
Hold DDDDD. 31.2 SPCL AMPDPNT DDDDD. 31.25P
Hold DDDD.D 31.3 SPCL AMPDPNT DDDD.D 31.35P
Hold DDD.DD 314 SPCL AMPDPNT DDD.DD 31.4SP
Hold DD.DDD 31.5SPCL AMPDPNT DD.DDD 31.55P
Hold D.DDDD 31.6 SPCL AMPDPNT D.DDDD 31.6SP
Hold .DDDDD 31.7 SPCL AMPDPNT .DDDDD 31.7SP
DEFAULT SETTING NOTES

Floating decimal point

ANNUNCIATION

FUNCTION LED should turn off. If any of
the hold options is selected and if no other

special function is in effect, the SPCL FUNC-
TION LED should turn on.

Serial Port header: ADPNT

If the decimal point is being held, measure-
ment data and special displays may overflow
and “Level/distortion display overflow”
(error 42) will be produced.
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3.5.6 IMPEDANCE REFERENCES FOR WATTS AND dBm

DESCRIPTION

Selects impedance references in the range of
1 to 999 Ohms for measured amplitude dis-
play data expressed in Watts or dBm power
units.

PROCEDURE

The Watts impedance reference is selected by
Special Function 25 and is entered in the
form 25.nnn(n) , where nnn(n) is an integer
value in the range 1 to 999 (9999) and is the
special function designator for the port. Due
to size restrictions of data entry display, the
maximum value for the dBm or Watts im-
pedance reference from the front panel is 999
while impedances entered via the GPIB or
Serial Ports can take values up to 9999,

The dBm impedance reference is entered as
above except that special function 26 is used.

EXAMPLES FRONT PANEL SERIAL GPIB
Watts imp. = 10 Ohms 25.10 SPCL 25.10 SP 25.10SP
dBm imp. = 800 Ohms 26.800 SPCL | 26.800 SP 26.800SP

DEFAULT SETTING ANNUNCIATION

dBm impedance = 600 Ohms

Watts impedance = 8 Ohms

Currently selected Watts and dBm im-
pedance references will be displayed on the
Front Panel amplitude display when special
functions 25.0 and 26.0 are entered, respec-
tively.

Serial Port headers: WTSIMP and DBMIMP
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3.5.7 FREQUENCY DISPLAY DECIMAL POINT POSITION &
OPERATING MODE

DESCRIPTION

Selects floating or fixed decimal point and fixed decimal point position on frequency display.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Float ' 32.0 SPCL FRQDPNT FLOAT 32.0SP
Hold 32.1 SPCL FRQDPNT HOLD 32.1SP
current position
(; Hold DDDDD. 32.2 SPCL FRQDPNT DDDDD. 32.25p
Hold DDDD.D 32.3 SPCL FRQDPNT DDDD.D 32.3SP
Hold DDD.DD 32.4 SPCL FRQDPNT DDD.DD 32.4SP
Hold DD.DDD 32.5 SPCL FRQDPNT DD.DDD 32.55P
Hold D.DDDD 32.6 SPCL FRQDPNT D.DDDD 32.65P
Hold .DDDDD 32.7 SPCL FRQDPNT .DDDDD 32.7SP
DEFAULT SETTING ANNUNCIATION
Floating decimal point If the floating decimal point is selected, the
| SPCL FUNCTION LED should turn off. If
any of the hold options is selected and if no.
other special function is in effect, the SPCL
FUNCTION LED should turn on.
K : Serial Port header: FDPNT
_7 . . .
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NOTES

If the decimal point is being held, measure-
ment data and special displays may overflow
and “Frequency display overflow” (error 50)
will be generated.

This function is disabled during DC Volts* or
Phase* type measurements. Note that if
changes are made to this function while

either DC Volts or Phase measurement
modes are selected, the display mode will be
unaffected until an AC measurement mode
is selected.

*NOTE: DC Volts and Phase Measurement
require options 008 and 009 respectively.
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3.6 FRONT PANEL DISPLAY COMMANDS

3.6.1 CLEAR FRONT PANEL DISPLAYS AND ERRORS

DESCRIPTION

- This command clears the front panel displays, fatal error conditions, and disables any special
displays currently in effect. If the instrument is in hold or trigger measurement mode, the
clear command will also trigger a measurement.

PROCEDURE
COMMAND FRONT PANEL SERIAL GPIB
clear displays CLR CLEAR CL
NOTES

The clear command may be used to clear any
numeric entry in progress on the Front Panel
without generating a syntax error, to clear a
fatal error condition, to return the instrument
to normal operating mode (i.e. measuring),
and to disable any special Front Panel dis-
plays that are currently enabled (see 3.6.3
below).

If the instrument is in hold or trigger meas-
urement mode, the clear command will also
cause a single measurement to be performed.
Refer to 3.8.4.

In remote mode all Front Panel keys, except

the CLR and LCL keys, are disabled. If LLO
bus command is detected, the instrument will
go into remote with lockout state in which
case all the Front Panel keys will be disabled.
If the instrument is then returned to local
mode, other than by the REM line going
false, the LCL key will remain locked out and
the CLR key will be locked out from trigger-

ing measurement but will remain otherwise
functional.
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3.6.2 DISPLAY CURRENT STATUS
(Using the Parameter Keys)

DESCRIPTION

The same Front Panel keys that select numeric entry mode (see 3.1.1 and 3.1.5), if held, will
display the current status of the associated parameter on the appropriate Front Panel display.
The display is cleared when the key is released.

DISPLAY PARAMETER

FRONT PANEL

Source frequency

Source frequency increment
Source amplitude

Source amplitude increment
IMD offset frequency

Relative reference

hold FREQUENCY

SHIFT & hold FREQUENCY
hold AMPLITUDE

SHIFT & hold AMPLITUDE

hold IMD LOW FREQUENCY

hold RELATIVE REFERENCE

NOTES

When a parameter key is held, the numeric
entry mode may also be modified as
described in Section 3.1.5.

The current status of the parameter that is
displayed is the programmed value as op-
posed to the actual or measured value. Not
all numeric entry parameters may be viewed
in this way (i.e. SVF frequency and SVF
frequency increment). Source amplitude,
amplitude increment and relative references
will always appear on the amplitude (left)
display, the others on the frequency (right)
display.

The displayed status will be expressed in
currently selected units if possible.

When the parameter key is released, the
associated display will resume whatever it
was doing before except in the case of fatal
error, in which case, the fatal error condition
will have been cleared by reselecting numeric
entry mode. In the case of relative reference
display, if the current type of measurement is
distortion, the distortion reference will be
displayed, otherwise the level reference will
be displayed.

3-78

-



— Amber model 5500 Programmable Audio Measurement System
( ‘ Owner’s Manual Version 07 Section 3

3.6.3 SPECIAL FRONT PANEL DISPLAYS

DESCRIPTION

Displays current status of the specified parameter on the Front Panel amplitude and/or

frequency display.

PROCEDURE

PARAMETER(S) FRONT PANEL SERIAL GPIB
Source amplitude 10 SPCL 10SP 10SpP
and frequency
Distortion 11.2 SPCL RATIO DSPD 11.2SP
relative reference
‘ Level 11.1 SPCL RATIO DSPL 11.1SP
( relative reference
Watts impedance 25.0 SPCL 25.0 SP 25.0SP
dBm impedance 26.0 SPCL 26.0 SP 26.0SP
GPIB status -GPIB- ID? 21.0SP 21.0SP
IMD mix ratio * 35.0 SPCL 35.0 SP 35.0SP
Level output load 4.0 SPCL 4.0 SP 4.0Sp
impedance reference
Power output load 5.0 SPCL 5.0SpP 5.0SP
impedance reference '
*IMD Function requires option 002.

DEFAULT SETTING |
All special displays disabled.
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NOTES

Any of the above special displays may be
disabled by the clear command or by select-
ing another special display. They may also be
temporarily interrupted by numeric entry,
held parameter key display, or fatal error
display.

The current status of the parameter that is
displayed is the programmed value as op-
posed to the actual or measured value.

Only the source frequency and IMD* offset
frequency use the right display; all other
special displays use only the left display.

The displayed status will be expressed in
currently selected units if possible.

The GPIB status shows the current address
that the GPIB interface is set to respond to
as well as some details of the talk-only and
listen-only status. Refer to Section 3.8.7.

*NOTE: IMD Function requires option 002.
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3.7 STORE AND RECALL COMMANDS

3.7.1 STORING CURRENT MACHINE STATE

DESCRIPTION

Stores the current machine state in non-
volatile RAM, excluding I/O and calibration
status, and assigns to it the specified store
number which may then be used with the full
or partial recall commands to recover the
machine state. The store numbers which may
be used are 2 through 11. Store numbers 0
and 1 are reserved for default and power-
down machine states and may not be used
with this function.

PROCEDURE

The entire machine state is preserved by
entering an integer in the range 2 to 11
followed by the: <STORE>command for
the front panel and GPIB and the reverse for
the serial port. '

EXAMPLE FRONT PANEL SERIAL GPIB
Save in b 5 STORE STORE 5 5ST
NOTES

The statuses which are saved by the store
command are the same as those which com-
prise default machine state and are listed in
Section 3.12.4.

Any machine states saved previously using
the same store number will be lost.

Power-down machine state refers to the
machine state that was automatically saved
in store 1 during the last powering down of
the instrument. The information in store 1 is
over-written whenever the full machine state
is recalled. Refer to Section 3.7.3.

The information is stored in non-volatile
RAM along with a checksum to guarantee the
integrity of the stored data. A write to store 1
is initiated at power down and requires some
time to be successfully completed. It is pos-
sible that heavily loaded systems operating
with a low line condition may not have
enough time to finish the operation before
the power supply falls out of spec and aborts
all processor activity. It is for this reason that
the recommended procedure for powering
down the instrument is by the front panel
power switch instead of an external line in-
terruption.
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3.7.2 RECALLING PARTIAL MACHINE STATE
DESCRIPTION PROCEDURE

Recalls only source amplitude and frequency
settings of the machine state associated with
the specified store number. Store O (default
machine state) and store 1 (power-down
machine state) may always be used with this
command. If a store command has pre-
viously assigned a machine state to store 2
through 11 then store numbers 2 through 11
may also be used.

The partial machine state is recalled by enter-
ing the number of the desired store followed
by the <RECALL> command for the front
panel and GPIB and the reverse for the serial
port.

EXAMPLE FRONT PANEL SERIAL GPIB
Recall 5 5 RECALL RECPART 5 5RC
NOTES

To specify partial recall from the Front Panel
always use the 0 suffix or no suffix at all; to
specify full recall always use the 1 suffix. Refer
to 3.7.3 below.

Power-down machine state refers to the
machine state that was automatically saved
in store 1 during the last powering down of
the instrument or the last full machine state
recall.

Using an invalid store number or attempting
to recall a store which has not previously
been saved will result in an “Invalid Com-
mand Operand” (error 6).

The information which is recalled is checked
for validity with a three byte checksum. It is
virtually inconceivable that invalid data
could be used to reprogram the instrument.
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3.7.3 FULL MACHINE STATE RECALL

DESCRIPTION

Recalls full machine state associated with the
specified store number. Store 0 (default
machine state) and store 1 (power-down
machine state) may always be used with this
command. If a store command has previously
assigned a machine state to store 2 through
11 then store numbers 2 through 11 may also
be used.

PROCEDURE

The full machine state is recalled by entering
the desired store number with a “.1" suffix
followed by the <RECALL> command for
the front panel or the GPIB. The serial port
only requires the <RECFULL>command

and the store number to effect the recall.

EXAMPLE FRONT PANEL SERIAL GPIB
Recall 5 5.1 RECALL RECFULL 5 5.1RC
NOTES

All of the user specified generation and meas-
urement functions of the instrument at power
down can be recovered by recalling store 1.1.
In all cases except for store 1, the current state
is automatically saved in store 1 prior to
recalling the entire machine state, overwrit-
ing the state from the last power down. Thus
store 1 can also be used to recall the state
immediately prior to the last full recall.

To specify partial recall from the Front Panel
always use the 0 suffix or no suffix at all; to

specify full recall always use the 1 suffix. Refer
to 3.7.2.

Full machine state recall will not affect I/O or
calibration status, which are never stored.
Note particularly that the serial port status is
not affected.

Using an invalid store number or recalling a
store which has not previously been saved
will result in an “Invalid Command Operand”
(error 6).

The information which is recalled is checked
for validity with a three byte checksum. It is
virtually inconceivable that invalid data
could be used.
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3.7.4 DEFAULT POWER-UP MACHINE STATE

DESCRIPTION

Selects the machine state which is to be recalled on the next and subsequent power ups.
- Choices include the default and the power down machine states.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Default State 23.0 SPCL 23.0 SP 23.0SP
Power Down State 23.1 SPCL 23.1 SP 23.1SP

NOTES

Entering Special Function 23 will not affect
the current machine state. The next time the
instrument is powered up, it will be initialized
to the default machine state as described by
3.12.4, if the default option of Special Func-
tion 23 was selected (23.0). If the power
down option of Special Function 23 was
selected (23.1), the instrument will be initial-
ized to its last power-down state.

Power-down state refers to the machine state
that was automatically saved in store 1 during
the last powering down of the instrument. If
the automatic saving of machine status on
the last power down was unsuccessful and
store 1 is invalid, the instrument will recall the
default machine state on power up.
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3.8 GPIB CONTROL COMMANDS

3.8.1 GPIB IMPLEMENTATION NOTES (See also Section 4, Application Notes)

DESCRIPTION

On power up, a path is opened to the GPIB
port using the 5500 internal GPIB device
descriptor module, “B0.” If neither the ad-
dress nor the talk and listen status have been
redefined, the descriptor module resides in
the system ROM, otherwise BO resides in
non-volatile RAM. If the address and talk and
listen status indicate ‘Interface Not Installed’
condition then no path is opened. Otherwise
the software always attaches the device and
opens a path to it.

DEVICE ADDRESS

The GPIB address by which the instrument
is identified on the bus is stored in the internal

descriptor module. It may be modified by
Special Function 33 to any value in the range
0 to 31. Refer to Section 3.8.7.

TALK AND LISTEN STATUS

The devices talk and listen status flags are
stored in the internal descriptor module.
They may be modified by Special Func-
tion 34. Refer to Section 3.8.7.

GPIB OPERATING MODE

The device address and talk and listen status
determine the operating mode of the GPIB
interface as follows:

ADDRESS TALK LISTEN GPIB OPERATING
FLAG FLAG MODE
=31 NA NA Interface Not Installed
<31 true true Talk Only
<31 true false Talk Only
<31 false true Listen Only
<31 false false Talk and Listen
GPIB OPERATING MODES GPIB OPERATING MODES (Talk Only)
(Interface Not Installed)

The GPIB device remains inactive i.e., the

- instrument will not communicate with any

remote GPIB devices.

In this mode, the instrument is configured to
send data messages whenever the bus is in
data mode. In free-run measurement mode,
data messages are written to the GPIB
driver’s output buffer only if the output buffer
is empty. If either of these conditions does not
hold, the data will be lost. Refer to ‘Sending

Data Messages'. .
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The instrument does not respond to any
other GPIB bus commands or accept any
data messages (e.g. it can't be addressed to
listen).

The instrument will issue a Request for Ser-
vice whenever any of the specified condi-
tions hold and always on GPIB command
input error. Refer to ‘SRQ Implementation’
below.

GPIB OPERATING MODES
(Listen Only)

In this mode, the instrument responds to
DCL, LLO and GET bus commands but not
to GTL, REN, IFC or a serial poll. It accepts
data messages but can't send any.

GPIB OPERATING MODES
(Talk and Listen (normal operation)

In this mode, the instrument responds to bus
commands, serial polls, and data messages.

In free-run measurement mode, data mes-
sages are written to the GPIB driver’s output
buffer only if the instrument has been ad-
dressed to talk and the buffer is empty. If
either of these conditions is not true, the data
will be lost. In hold or triggered measurement
mode, data messages are always written to
the output buffer. Refer to ‘Sending Data
Messages’ and ‘Output Buffer Overflow’
below.

Once addressed to talk by the GPIB control-
ler, the instrument then remains configured
to talk until unaddressed.

The instrument will issue a Request for Ser-
vice whenever any of the specified condi-
tions is true and always on GPIB command
input error. Refer to ‘SRQ Implementation’
below.

SENDING DATA MESSAGES

If the instrument is able to send data mes-
sages and is in free-run measurement mode
(see 3.3.2), it will try to send amplitude or
frequency display data to the remote device
whenever data is available, the output buffer
is empty and the device is addressed to talk.
If any of these conditions is not true, the data
will be lost.

If the instrument is able to send data mes-
sages and is in hold or triggered measure-
ment mode, it will send amplitude or
frequency display data to the remote device
whenever data is available. Refer to ‘Output
Buffer Overflow’ below.

Data is available for output to the remote
device whenever amplitude measurement
data, including non-fatal measurement errors
and exceptions and fatal errors, are ready for
display and the instrument has been con-
figured to read the amplitude display to the
GPIB or whenever frequency measurement,
including non-fatal measurement errors and
fatal errors, is ready for display and the in-
strument has been configured to read the
frequency display to the GPIB. The Front
Panel display which is to be read to the GPIB
is selected by Special Function 20. Refer to
Section 3.8.5
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SENDING DATA MESSAGES

The data message sent to the GPIB listener by the 5500 is always of the form (ASCII)

SDDDDDESNNCRLF
where:

SDDDDD = signed 5-digit decimal mantissa with the decimal point
presumed to be to the right of the right most digit.

E = ASCII ‘E’

SNN - = signed 2-digit decimal exponent

CRLF = ASCII carriage return/line feed sequence

The above floating point values are presumed to be in base units.

The value is in Volts, watts, dBm, dBV, dB,
%, Hz or ohms depending on which is cur-
rently selected; mV, xV, mW, »W and kHz are
always converted back to V, W or Hz. The
error message sent by the GPIB is always of
the form (ASCII) +900DDE+05CRLF
where:

DD = 2-digit error code.
OUTPUT BUFFER OVERFLOW

In hold or triggered measurement mode, the
instrument is configured to send amplitude or
frequency display data to the listener, when-
ever data is available, as described above.
The data is automatically written to the GPIB
driver’s output buffer and regardless of the
state of the output buffer and whether or not
the instrument has been addressed to talk. If
the data is not subsequently read by the
listener, the output buffer will overflow and
the instrument will appear to lock up until the
remote device reads more data from the
instrument. The buffer overflows after ap-
proximately 7 data messages have been writ-
ten but not read by the remote device. The
instrument goes to sleep until there is suffi-

cient room in the buffer to complete the last
write to it.

SRQ IMPLEMENTATION

The SRQ conditions determine when the
GPIB interface will request service from the
controller on the bus.

Allowable conditions are as follows:

- On GPIB input error only
- On any fatal instrument error including
GPIB code errors

- On any fatal instrument error or data ready

The data ready condition is true whenever
measurement data, including non-fatal
measurement errors and exceptions, are
available for output.

On power up, SRQ conditions always default
to ‘on GPIB input error only’. The conditions
may then be modified by either Special Func-
tion 22, a SDC or a DCL command from the
controller. The latter two commands force the
SRQ conditions to their default status.
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The interface will request service only if it is in Talk Only or Talk and Listen operating mode.
The GPIB decoder calls the driver’s ‘put status’ routine with the Status Byte:

-

IF STATUS BYTE THEN CONDITION INDICATED IS

[
BN

data ready
GPIB input error in effect
fatal instrument error in effect

Only the 3 least significant bits of the Status

Byte are used by the decoder to indicate the

condition in effect. The driver then sets b6 of
the Status Byte and issues a Request for
Service. If the controller on the bus responds
with a serial poll the Status Byte will be sent
in response. The implementation of the
driver sets the “data ready” bit, b0, in the
status register as long as data is available in
the output buffer. Note that this does not

affect the SRQ message, as the instrument
need not be in SRQS and thus will not go into
APRS if polled. The user software’s serial
poll routine should verify that the SRQ bit is
set in the response byte to see if this unit has
requested service. The ability to set the data
ready bit without generating a Service Re-
quest allows the controller to verify whether
the output buffer is empty at the instant the
status is taken.
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RECEIVING MESSAGES FROM THE REMOTE GPIB CONTROLLER

VALID BUS COMMANDS
MESSAGE RECEIVED| EFFECT
Remote REN true & |Puts the instrument in Remote and
addressed locks out all front panel keys except

Clear and Local.

Local GTL or Returns the instrument to Local state.

REN false

Set Local LLO Locks out front panel Clear & Local Keys.

Lockout

Clear Local | REN false Enables front panel Clear & Local Keys.

Lockout

Abort  |IFC Resets GPIB interface to the idle state.

Trigger GET If the instrument is in triggered or hold mode,
a single measurement will be initiated and its results
(depending on which display is currently selected)
will be output to the bus.
Note: Data is output to the bus only if the instrument is
capable of talking i.e., in Talk Only or Talk & Listen
mode. If no one is listening, the GPIB output buffer
may overflow and lock up the instrument after
approximately 7 attempts to transfer data.

Clear DCL or Sets SRQ conditions to GPIB code error SDC only.
Selects left display for reading to GPIB and resets
the instrument to its default machine state.

GPIB DATA COMMANDS

GPIB commands are received when the bus

~ is in data mode and are always in the form

of ASCII strings. Refer to the individual Com-
mand Functions and to Section 3.1.2. The
GPIB driver strips line feeds, carriage returns
and spaces from the input data stream. This
is to prevent the situation where the instru-
ment input processor has recognized a sweep

command but has not yet processed any .
trailing whitespace characters. Because the
design of the sweep support software is such
that any input detected on any port will abort
the sweep, it would be possible for this
whitespace to abort the sweep immediately
that it is recognized. Having the driver strip
these characters eliminates this problem.
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3.8.2 SELECTING REMOTE/LOCAL OPERATION

DESCRIPTION

Enables or disables remote control of the instrument via the GPIB. Refer to Section 3.8.1 for
description of the GPIB interface.

Following are descriptions of all possible states the instrument can achieve:

STATE DESCRIPTION
LOCS Normal operating mode, all Front Panel keys functional
REMS All Front Panel keys except CLR and LCL locked out
RWLS All Front Panel keys locked out
LWLS Front Panel CLR for the purposes of triggering and
LCL keys locked out, all other keys functional (
NEW STATE |OLD STATE | REMOTE GPIB DEVICE FRONT PANEL
REMS LOCS asserts REN true and
addresses the instrument
RWLS REMS ‘asserts L1L.O
LOCS REMS asserts REN false or GTL LCL key
LWLS RWLS asserts GTL
LOCS RWLS asserts REN false
ANNUNCIATION

Current state is always displayed by the REM | effect, REM is turned on. If RWLS or LWLS

and LLO LED:s.

If REMS or RWLS states in | states in effect, LLO turned on.
Serial Port header: FPANEL

k/'
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3.8.3 LOCAL LOCKOUT

DESCRIPTION

The GPIB controller may, by asserting L1O,

lock out the Front Panel CLR and LCL keys.
Lockout is cleared only when REN goes false.
Whenever the instrument is in REMS state,

all front panel keys except CLR and LCL are
locked out. If LLO is asserted, the instrument
goes into RWLS state, in which case all front
panel keys are locked out. Once in RWLS
state, if REN goes false, the instrument will
enter LOCS state and all front panel keys will
be restored. If, however, GTL is asserted

instead, the instrument will enter LWLS state

in which case all front panel keys except CLR
and LCL will be restored. Refer to 3.8.1 and

3.8.2. Note that the only function the CLR
key has in this context is that of triggering
measurement.

ANNUNCIATION

Current state is always displayed by the REM
and LLO LED:s. If REMS or RWLS states in
effect, the REM LED is turned on. If RWLS

or LWLS states in effect, the LLO LED is
turned on.

Serial Port header; FPANEL
NOTES

It is generally advisable to assert LLO before
addressing the instrument. This avoids the
possibility that the operator could depress the

LCL key after the instrument was addressed
and before the controller has asserted LLO.
It is also good practice to send the SDC or
DCL message immediately after this to initial-
ize the instrument to a known state.
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3.8.4 TRIGGERING MEASUREMENT

DESCRIPTION

Initiates a single measurement attempt, if the instrument is in hold or trigger mode. Refer to
3.3.2. In hold or trigger mode, the instrument is configured to send data messages to the
GPIB whenever data is available. If the messages are not subsequently read by a listener, the
instrument may lock up. Refer to 3.8.1 for a description of the GPIB implementation.

METHODS
COMMAND D FRONT PANEL SERIAL GPIB
Clear CLR CLEAR CL
GET - - assert GET

For the CLR key to be functional, the instrument must not be in local lockout i.e., RWLS or
LWLS state (see 3.8.2)

NOTES

It is important to understand that triggeringa | data for these conditions. In general, it is
measurement does not guarantee valid | possible to ignore exceptions and trigger
measurement results. The instrument could | another measurement but a number of con-
return either exceptions or errors after being | secutive errors implies that there is a problem
triggered and the listener should check the | in the test setup.
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3.8.5 SELECTING FRONT PANEL DISPLAYS TO BE READ TO THE GPIB

DESCRIPTION

The GPIB interface may be configured to send either left (amplitude) or right (frequency)
front panel display data. Special front panel displays are never read to the GPIB, only floating
point measurement results, non-fatal measurement errors or exceptions and fatal error. Fatal
error messages, which take up both displays, will be sent regardless of which display has been
selected. Refer to Section 3.8.1.

PROCEDURE
CHOICES FRONT PANEL SERIAL GPIB
Read left display 20.0 SPCL 20.0 SP RL
Read right display 20.1 SPCL 20.1 SP RR
DEFAULT SETTING ANNUNCIATION

Read left (amplitude) display to the GPIB. If no other special functions are in effect and
the read left display choice is selected, then

the SPCL FUNCTION LED should turn off.
If the read right (frequency) display choice is

selected, then the SPCL FUNCTION LED
should turn on.

Serial Port header: GPREAD
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3.8.6 SELECTING SRQ CONDITIONS

DESCRIPTION

If the instrument is configured to respond to
a serial poll from the remote controller, it will
iissue a Request for Service whenever any of
the selected conditions is in effect. When
polled it responds with the Status Byte con-
figured as follows:

Owner’s Manual Version 07

The instrument will always request service
when a GPIB data input error is detected.
The data ready condition is true if measure-
ment data, including floating point results
and non-fatal measurement errors or excep-
tions, is available for output and depends on
which display has been selected for reading

b6 set to the GPIB. Refer to 3.8.1 and 3.8.5.

b0 set, if data ready

bl set, if GPIB command

input error detected
b2 set, if fatal error in effect
PROCEDURE
CHOICES FRONT PANEL SERIAL ' GPIB

GPIB input error only 22.0 SPCL 22.0SP 22.0SP
Fatal error 22.1 SPCL 22.1SP 22.1SP
Fatal error or data ready 22.2 SPCL 22.2 SP 22.25P

Note that GPIB command input error is a fatal error.

DEFAULT SETTING

- Request service only when GPIB command input error detected.
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ANNUNCIATION

If no other special functions are in effect, and
the “Only on GPIB Error” option is selected,

then the SPCL FUNCTION LED should turn
off; if any of the other options are selected,

the SPCL FUNCTION LED should turn on.
Serial Port header: SRQST

NOTES

The conditions which will cause the instru-
ment to assert SRQ are not maintained
through power down as they are considered
part of the communications status and sub-
ject to external control. The default state can
also be achieved by sending the instrument
a SDC or DCL message.

3-95




Programmable Audio Measurement System
Section 3 '

Amber model 5500
Owner’s Manual Version 07

3.8.7 DEVICE ADDRESS & TALK/LISTEN STATUS CONFIGURATION

DESCRIPTION

Selects new GPIB address, in the range of 0
to 31, and new Talk and Listen status. In
either case, the GPIB device descriptor is
modified and saved in non-volatile RAM.
The new GPIB status will not come into effect
until the next time an attempt is made to open
a path to the GPIB device i.e., next power-
up. Refer to Section 3.8.1.

PROCEDURE

Special Function 33 specifies the new device
address as its suffix (decimal) while Special
Function 34 suffix specifies the new talk/listen
configuration.

CHOICES FRONT PANEL SERIAL GPIB
Set addr (e.g. 25) '33.25 SPCL 33.25 SP 33.255P
Select talk/listen

configuration

Talk and Listen 34.0 SPCL 34.0 SP 34.0SP

Li#ten Only | 34.1 SPCL 34.1 SP 34.1SP

Talk Only 34.2 SPCL 34.2 SP 34.25P
DEFAULT SETTING

Device address = 28 and Talk and Listen status i.e., normal mode.
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ANNUNCIATION

The current GPIB address and operating
mode may be displayed on the Front Panel
amplitude (left) display by entering Special
Function 21 or the -GPIB- ID? key. If the

GPIB interface is installed, the display takes
the form: N - M

where N = Device Address and is an integer
in the range 0 to 30 and M = Operating
Mode:

= 1, interface in talk and listen mode
= 2, interface in talk only mode

= 3, interface in listen only mode

If the GPIB interface is not installed, the display will show “0-0."

Serial Port header: GPIBST

NOTES

Altering the device address or Talk/Listen
configuration may alter the GPIB operating
mode. Entering a new device address of 31
will always put the GPIB in “Interface Not
Installed” mode, although it will be annun-
ciated with an address of 0. Refer to Section
3.8.1 re: GPIB Operating Modes.

When the device address and Talk/Listen
configuration are redefined, a new device
descriptor module, B0, is created in non-
volatile RAM. The old address or Talk/Listen
configuration are replaced and the module’s
revision number incremented. From then on,
at power up, the address and talk and listen
status will be retrieved from the new module
in non-volatile RAM.

Note that the codes used by the ID? key and
Special Function 21 to display current GPIB
operating mode are not the same as the
codes used by Special Function 34 to enter
new talk/listen configuration. Check the
manual carefully when interpreting status or
changing it.

In this implementation of the GPIB interface,
the manual switches for device address, LON
and TON status required by the standard are
replaced by Special Functions 33, 34 and
their respective bits in the device descriptor
and non-volatile RAM.
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3.9 SERIAL PORT INFORMATION
(requires option 232)

3.9.1 SERIAL PORT USAGE

The Amber Model 5500 is optionally
provided with an asynch serial port which
may be used to monitor the status of the
instrument and to send it control information.
The most common use of this feature is to
view the instrument status on a video ter-
minal but it may also be used to operate the
instrument from a host computer. For the
latter application it will be necessary to ex-
tract the desired information from the output
data stream. All of the data messages have a
“lead-in” sequence which is used to position
the cursor on a specific type of CRT (Lear
Siegler ADM5 or Qume QVT 102), but may
be used to identify a particular message. The
actual data messages are preceded by a title
or header which is useful for viewing on a
“live” CRT but is of little use when connected
to a host computer. In general, it will be
possible to monitor the output data stream
and synchronize string matches to the occur-
rence of the first two characters in any lead-in
sequence (i.e., hex - 1B, 3D). The data may
be identified by the two characters which
follow these universal ones.

It is important to note that the instrument
does not automatically output information to
the serial port. Invoking special function
38.1 will enable the output data stream and
38.0 will disable it. At any time that this

~special function is called, the instrument will

send a “clear screen” character (i.e., hex -
1A). Also note that the command input char-
acters are echoed back to the host but the
instrument will precede them with a lead-in
sequence that would have them appear at
the appropriate place on the command line.

Thus some care must be taken to avoid inter-
preting these echoed characters as data. In
general, the software will accept upper and
lower case alpha characters on the command
line but will only output upper case except
when echoing input. The command line is
carriage return driven so that it is possible to
use the backspace key for rudimentary edit-
ing. The command line processor will not
clear the line after entry to allow the user to
view the last entry. If the previous entry was
longer than the present one, some spurious
characters will appear to follow it on the line.
These characters will not be recognized by
the software and can safely be ignored.

The additional burden imposed on the
software by the serial output routines will
slow the instrument down by approximately
50% in typical usage, more if large amounts
of data are being transmitted. As mentioned
in the hardware description of the serial in-
terface, the system does not recognize the use
of RTS or DTR to hold off input but uses the
standard Xon-Xoff protocol to allow the host
to throttle the output data stream. It will itself
use this mechanism to avoid allowing the
host to overrun the serial port input buffer.
This means that the host must also support
the protocol bidirectional. If the serial port is
held off for a significant percentage of the

‘time while the output is enabled, the instru-

ment will appear to behave sluggishly and if
the Xoff character is sent without being
released by an Xon, the whole instrument will
appear to stop. Sending the required Xon
character at this point will generally restore
proper operation.
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The output of information to the serial port
may be enabled or disabled from the front

panel via the SERIAL INTERFACE key. If
the serial port screen is currently enabled,
closure of this key will clear the screen and
disable the output data stream. If the serial
port screen is currently disabled, closure of

the SERIAL INTERFACE key will update
the screen and enable the output data
stream.

3.9.2 SERIAL PORT PARAMETERS

The serial port defaults to the following con-
ditions on instrument power-up:

Baud rate - 9600

Data Bits - 8

Stop Bits - 1

Parity - none
Handshake - XOn-Xoff

While the above conditions are fixed in the
5500 internal firmware, the baud rate may
be modified by the user (see below). Addi-
tionally, the rear panel interface module may
be configured to be either DTE or DCE,
conditional on the installation of jumpers as
defined below.

3.9.3 AUTOMATIC BAUD RATE
SETTING INFORMATION

Although the 5500 serial port is only specific
for operation at 9600 baud, it is possible
under certain circumstances to have it
operate at certain other baud rates. If the
software detects a received break condition
it will attempt to adjust the 5500 baud rate to
conform with that of the remote serial device.
The algorithm used will not attempt to
change the baud rate until three successive
break conditions have been detected, and
then will cycle through its allowed baud rates
on successive breaks until a confirmation is
received. The software will set a new baud
rate and output the string (enter carriage
return to confirm baud rate), and wait for a
response. If the received character is indeed
a carriage return, the baud rate is fixed at a
current value and control is returned to the
applications program; any other response
will cause it to try another baud rate. The
allowed baud rates are as follows: 300, 600,
1200, 2400, 4800, 9600, 19.2 k.

Note that the default conditions, including
the 9600 baud rate, are restored at instru-
ment power-up. If an alternate baud rate is
required, the above procedure must be fol-
lowed after each power-up.
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3.9.4 SERIAL PORT OUTPUT DATA FORMAT
All lead-in data in hexadecimal

The following information is organized in the same order that the commands are listed in the
first sections of the manual where possible.

Function: Input select

Header String: INSEL.:

Header Lead-in: 1B, 3D, 21, 20
Data: A, B, AOUT, or BOUT
Data Lead-in: 1B, 3D, 22, 20
References: 3.2.1

Function: Input termination
Header String: INPZ:

Header Lead-in: 1B, 3D, 30, 48
Data: HIZ, 150, 600

Data Lead-in: 1B, 3D, 31, 48
References: 3.2.2, 3.4.1 and 3.5.6

Function: PGA operating mode
Header String: PGAMD:

Header Lead-in: 1B, 3D, 21, 28
Data: AUTO or HOLD

- Data Lead-in: 1B, 3D, 22, 28
References: 3.2.5, 3.2.3 and 3.2.4

Function: PGA status

Header String: PGASTS:

Header Lead-in: 1B, 3D, 21, 30

Data: -30 DB to +35 DB (in 5 dB steps)
Data Lead-in: 1B, 3D, 22, 30
References: 3.2.5, 3.2.3 and 3.2.4

Function: PGB operating mode
Header String: PGBMD:

Header Lead-in: 1B, 3D, 21, 58
Data: AUTO or HOLD .
Data Lead-in: 1B, 3D, 22, 58
References: 3.2.6, 3.2.3 and 3.2.4
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Function: PGB status

Header String: PGBSTS:

Header Lead-in: 1B, 3D, 21, 60

Data: 0 DB to +80 DB (in 20 dB steps)
Data Lead-in: 1B, 3D, 22, 60
References: 3.2.6, 3.2.3 and 3.2.4

Function: Programmed SVF frequency
Header String: SVFFRQ:

Header Lead-in: 1B, 3D, 21, 38

Data: 9.5000 HZ to 105.00 KHZ

Data Lead-in: 1B, 3D, 22, 38
References: 3.2.7, 3.2.9, 3.3.1 and 3.4.3

Function: Programmed SVF frequency increment
Header String: SVFINC:
Header Lead-in: 1B, 3D, 27, 60

Data: 0.0000 HZ to 100.00 KHZ (or 0 % to many %)

Data Lead-in: 1B, 3D, 28, 60
References: 3.2.8

Function: SVF tuning mode

Header String: TUNMD:

Header Lead-in: 1B, 3D, 24, 58

Data: AUTO or HOLD

Data Lead-in: 1B, 3D, 25, 58
References: 3.2.9, 3.2.3, 3.2.4 and 3.3.1

Function: Servo status

Header String: SERVO:

Header Lead-in: 1B, 3D, 21, 48
Data: OFF or ON

Data Lead-in: 1B, 3D, 22, 48
References: 3.2.9 and 3.3.1

Function: Weighting filter selected

Header String: FILSEL.

Header Lead-in: 1B, 3D, 21, 68

Data: OFE30K,80K,SPCL,SP0,SP1,5P2,SP3
Data Lead-in: 1B, 3D, 22, 68

References: 3.2.10
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Function: High pass filter state
Header String: HPFIL.:

Header Lead-in: 1B, 3D, 24, 20
Data: OFF or ON

Data Lead-in: 1B, 3D, 25, 20
References: 3.2.11

Function: PGC operating mode
Header String: PGCMD:

Header Lead-in: 1B, 3D, 24, 30
Data: AUTO or HOLD

Data Lead-in: 1B, 3D, 25, 30
References: 3.2.12, 3.2.3 and 3.2.4

Function: PGC status

Header String: PGCSTS:

Header Lead-in: 1B, 3D, 24, 38
Data: 0 DB to 20 DB (in 10 dB steps)
Data Lead-in: 1B, 3D, 25, 38
References: 3.2.12, 3.2.3 and 3.2.4

Function: Detector type

Header String: DETSEL:
Header Lead-in: 1B, 3D, 24, 40
Data: RMS,AVE,QPK

Data Lead-in: 1B, 3D, 25, 40
References: 3.2.13

Function: Detector speed (RMS)
Header String: DETSPD:

Header Lead-in: 1B, 3D, 24, 48
Data: VFAST,FAST,SLOW,VSLOW
Data Lead-in: 1B, 3D, 25, 48
References: 3.2.14, 3.2.3 and 3.2.4

Function: Detector operating mode (RMS)
- Header String: DETMD: ‘

Header Lead-in: 1B, 3D, 24, 50
Data: AUTO or HOLD

Data Lead-in: 1B, 3D, 25, 50
References: 3.2.14, 3.2.3 and 3.2.4
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Function: Measurement type
Header String: AMPMSM:
Header Lead-in: 1B, 3D, 21, 50

Data: WB,BPVW,BPW,BPM,BPN,HP,LP, THD, THDL,CCIESMPTE

Data Lead-in: 1B, 3D, 22, 50
References: 3.3.1

Function: Measurement mode
Header String: MSMODE:

- Header Lead-in: 1B, 3D, 2D, 28
Data: RUN,HOLD, TRIG, TRIGWS
Data Lead-in: 1B, 3D, 2E, 28
References: 3.3.2

Function: Measurement sync
Header String: FRQMSM:

Header Lead-in: 1B, 3D, 24, 60
Data: IN or OSC

Data Lead-in: 1B, 3D, 25, 60
References: 3.3.1, 3.10.1 t0 3.10.7

Function: Programmed source amplitude

Header String: SRCAMP:

Header Lead-in: 1B, 3D, 27, 20

Data: 0.0000 V to 33.000 V or dBV or dBm equiv.
Data Lead-in: 1B, 3D, 28, 20

References: 3.4.1, 3.5.6, 3.2.2 and 3.4.9

Function: Programmed source amplitude increment
Header String: AMPINC:

Header Lead-in: 1B, 3D, 27, 40

Data: 0.0000 V to 33.000 V (or % or dB)

Data Lead-in: 1B, 3D, 28, 40

References: 3.4.2, 3.5.6 and 3.2.2

- Function: Programmed source frequency
Header String: SRCFRQ: _
‘Header Lead-in: 1B, 3D, 27, 30
Data: 10.000 HZ to 100.00 KHZ
Data Lead-in: 1B, 3D, 28. 30
References: 3.4.3, 3.3.1 and 3.2.7

3-104

-



Amber mode| 5500 Programmable Audio Measurement System
Owner’s Manual Version 07 Section 3

Function: Programmed source frequency increment
Header String: FRQINC:

Header Lead-in: 1B, 3D, 27, 50

Data: 0.0000 HZ to 100.00 KHZ (or 0 % to many %)
Data Lead-in: 1B, 3D, 28, 50

References: 3.4.4

Function: Programmed IMD offset frequency
Header String: IMFREQ:

Header Lead-in: 1B, 3D, 30, 38

Data: 40 HZ to 500 HZ (at specified steps)
Data Lead-in: 1B, 3D, 31, 38

References: 3.4.5 and 3.3.1

Function: Programmed IMD mix ratio
Header String: IMDRAT:

Header Lead-in: 1B, 3D, 24, 28
Data: 1:1,1:2,1:4,1:10

Data Lead-in: 1B, 3D, 25, 28
References: 3.4.6 and 3.3.1

Function: Output enable
Header String: OUTPUT:
Header Lead-in: 1B, 3D, 30, 20
Data: OFF or ON

Data Lead-in: 1B, 3D, 31, 20
References: 3.4.7

Function: Output reference
Header String: OUTREF:
Header Lead-in: 1B, 3D, 30, 28
Data: GROUND,FLOAT

Data Lead-in: 1B, 3D, 31, 28
References: 3.4.8

Function: Output structure and impedance
Header String: OUTSTS:

Header Lead-in: 1B, 3D, 30, 30

Data: IMP600,IMP150,IMP50

Data Lead-in: 1B, 3D, 31, 30

References: 3.4.9 and 3.4.1
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Function: Output load impedance reference, level
Header String: OIRL.:

Header Lead-in: 1B, 3D, 30, 50

Data: 1 OHM to 9999 OHM

Data Lead-in: 1B, 3D, 31, 50

References: 3.4.10

Function: Output load impedance reference, power
Header String: OIRP:

Header Lead-in: 1B, 3D, 30, 60

Data: 1 OHM to 9999 OHM

Data Lead-in: 1B, 3D, 31, 60

References: 3.4.10

Function: Qutput configuration
Header String: OUTCNF:
Header Lead-in: 1B, 3D, 2D, 60
Data: A, B, A& B, or A& -B
‘Data Lead-in: 1B, 3D, 2E, 60
References: 3.4.11

Function: Relative mode
Header String: RATIO:

Header Lead-in: 1B, 3D, 2D, 30
Data: OFF or ON

Data Lead-in: 1B, 3D, 2E, 30
References: 3.5.1 and 3.5.2

Function: Distortion ratio reference
Header String: DSTREF:

Header Lead-in: 1B, 3D, 2A, 40

Data: 0 % to many % (or log equivalent)
Data Lead-in: 1B, 3D, 2B, 40
References: 3.5.2 and 3.5.1

Function: Level ratio reference

Header String: LVLREF:

Header Lead-in: 1B, 3D, 2A, 50

Data: 0.0000 V to many V (or dBv or dBm equivalent)
Data Lead-in: 1B, 3D, 2B, 50

References: 3.5.2 and 3.5.1
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Function: Amplitude units operating mode
Header String: AUNITS:

Header Lead-in: 1B, 3D, 2A, 60

Data: FLOAT or FIXED

Data Lead-in: 1B, 3D, 2B, 60

References: 3.5.4

Function: Amplitude units decimal point mode
Header String: ADPNT:

Header Lead-in: 1B, 3D, 2A, 68

Data: FLOAT or FIXED

Data Lead-in: 1B, 3D, 2B, 68

References: 3.5.5

Function: Watts reference impedance
Header String: WTSIMP:

Header Lead-in: 1B, 3D, 2A, 20
Data: 0 OHM to 999 OHM

Data Lead-in: 1B, 3D, 2B, 20
References: 3.5.6

Function: dBm reference impedance
Header String: DBMIMP:

Header Lead-in: 1B, 3D, 2A,30
Data: 0 OHM to 999 OHM

Data Lead-in: 1B, 3D, 2B, 30
References: 3.5.6, 3.2.2 and 3.4.1

Function: Frequency display decimal point mode
Header String: FDPNT:

Header Lead-in: 1B, 3D, 2D, 20

Data: FLOAT or FIXED

Data Lead-in: 1B, 3D, 2E, 20

References: 3.5.7

Function: Numeric entry mode

Header String: NMODE:

Header Lead-in: 1B, 3D, 2D, 38 _
Data: SRCAMP, SRCFRQ, IMFREQ, REF, AMPINC, FRQINC
Data Lead-in: 1B, 3D, 2E, 38

References: 34.1, 3.4.2,3.4.3,3.44, 345,352
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Function: Front panel status (re: GPIB)
Header String: FPANEL.:

Header Lead-in: 1B, 3D, 2D, 40

Data: LOCS, LWLS, REMS, RWLS
Data Lead-in: 1B, 3D, 2E, 40
References: 3.8.1 and 3.8.2

Function: Display selected for GPIB read
Header String: GPREAD:

Header Lead-in: 1B, 3D, 2D, 48

Data: LEFT or RIGHT

Data Lead-in: 1B, 3D, 2E, 48
References: 3.8.5 and 3.8.1

Function: Conditions to set SRQ on GPIB
Header String: SRQST:

Header Lead-in: 1B, 3D, 2D, 50

Data: GPERR,DRDY,FTLERR

Data Lead-in: 1B, 3D, 2E, 50
References: 3.8.6 and 3.8.1

Function: GPIB configuration
Header String: GPIBST:

Header Lead-in: 1B, 3D, 2E, 58
Data: 1-0 to 3-31

Data Lead-in: 1B, 3D, 2D, 58
References: 3.8.7, 3.8.1

Function: DC scale

Header String: DCSCL.:

Header Lead-in: 1B, 3D, 24, 68
Data: 100V, 10V, 1V

Data Lead-in: 1B, 3D, 25, 68
References: X.2.17, X.3.4

Function: Phase scale

Header String: PZSCL.:" »
Header Lead-in: 1B, 3D, 2D, 68
Data: +180 or 0-360

Data Lead-in: 1B, 3D, 2E, 68
References: X.2.17, X.3.5
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Function: DC Volts & Phase measurement
Header String: DCMODE:

Header Lead-in: 1B, 3D, 33,68

Data: OFF, DC, or PZ

Data Lead-in: 1B, 3D, 34, 68

References: X.3.4

Function: Last measured amplitude or distortion
Header String: AMP:

Header Lead-in: 1B, 3D, 33, 20

Data: actual data

Data Lead-in: 1B, 3D, 34, 20

References:

Function: Last measured frequency
Header String: FRO:

Header Lead-in: 1B, 3D, 33, 30
Data: actual data

Data Lead-in: 1B, 3D, 34, 30
References:

Function: Amplitude or distortion measurement status
Header String: AMPSTS:

Header Lead-in: 1B, 3D, 33, 40 _

Data: if no error or exception, null, else error number
Data Lead-in: 1B, 3D, 34, 40

References: see error and exception definitions

Function: Frequency measurement status
Header String: FRQSTS:

Header Lead-in: 1B, 3D, 33, 48

Data: if no error or exception, null, else error number -
Data Lead-in: 1B, 3D, 34, 48

References: see error and exception definitions

Function: Fatal error status

Header String: FLTERR:

Header Lead-in: 1B, 3D, 33, 50

Data: if no error, null, else error number

Data Lead-in: 1B, 3D, 34, 50

References: see error and exception definitions
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Function: Input prompt

Header String: ENTER:

Header Lead-in: 1B, 3D, 36, 20
Data: echoes input characters

Data Lead-in: 1B, 3D, 36, 27-40
References: see command definitions
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3.9.5 CONFIGURATION JUMPERS FOR RS 232-C INTERFACE BOARD

The serial interface board can be configured
to act as either DTE or DCE. The current
implementation of the device driver will set
those control lines which an external device
may require but ignore the lack of return
control signals from an external device. Thus
an external device cannot expect to hold off
input by (illegally) forcing DTR to a false state
as is done by some printers. The correct
method for holding off input is by using the
Xon-Xoff protocol, which is completely sup-
ported by the driver. The standard con-

figurations for the serial port (P2 on the CPU)
is as DCE. If the system must communicate
with another which is also configured as
DCE, it is simple to reconfigure the jumpers
on the board to act as DTE.

The following diagrams represent the com-
ponent side view of the interface board
viewed with the external DB-25 connector
down and show the jumpers that are usually
installed on the 24 pin header.
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3.10 ERROR DEFINITIONS
3.10.1 MEASUREMENT EXCEPTIONS

Exceptions indicate any of a number of lar-
gely transitory conditions that can occur
during measurement which cause it to be
aborted. They are non-fatal in thatthey don't
inhibit measurement and are automatically
cleared by subsequent measurements. Ex-
ception occurrences are counted. In the case
of auto-ranging exceptions, if consecutive
measurements are aborted due to both over
and under range conditions, and 3 over
range exceptions as well as 3 under range
exceptions have been counted, the exception
counters are cleared and measurement error
24 is generated. In the case of exception 17,
after 3 consecutive occurrences, measure-
ment error 25 will be generated and the
exception counters cleared. Note that any
time instrument status is modified, the excep-
tion counters are cleared.

SERIAL PORT ANNUNCIATION

Exception codes are always displayed under
AMPSTS along with the incomplete
amplitude or distortion readings (under
AMP) produced by the aborted measure-
ment.

GPIB ANNUNCIATION

If the instrument is enabled to send amplitude
or distortion results over the GPIB interface
and measurement is aborted due to an ex-
ception, the- exception code, in standard
GPIB error format, will be sent instead of
amplitude or distortion readings. If the SRQ
“data available” condition is enabled, a re-

quest for service is issued and the status
byte’s data available bit is set.

FRONT PANEL ANNUNCIATION

Exception codes are not displayed on the
front panel. On the first three occurrences of
a particular exception, the front panel
amplitude display will not be updated; sub-
sequent occurrences will cause dashes to be
displayed.

EXCEPTION CODES

11 Signal at PGAout over range:
PGA gain decremented

12 Signal at PGAout under range:
PGA gain incremented

13 Signal at PGBout over range:
PGB gain decremented

14 Signal at PGBoﬁt under range:
PGB gain incremented

15 Signal at PGCout over range:
PGC gain decremented

16 Signal at PGCout under range:
PGC gain incremented

17 SVF not tuned to input signal:
SVF frequenqy adjusted

If PGA, PGB, PGC or SVF tuning operating
modes are not auto or if gain settings are at
their minimum or maximum level and can’t
be further adjusted, the corresponding ex-
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ceptions won't be generated although a num-
ber of measurement errors may (see 3.10.2
below). For a more detailed description of the
conditions under which these exceptions will
be generated, refer to the individual meas-
urement descriptions in Section 3.10.

3.10.2 MEASUREMENT ERRORS

As with measurement exceptions, measure-
ment errors indicate any of a number of
conditions that can occur during measure-
ment which cause it to be aborted. The con-
ditions that generate these errors are not
generally considered transient and will, if
they persist, cause the instrument to enter a
fatal error state. Measurement errors are ini-
tially non-fatal, i.e. they are automatically
cleared by subsequent measurements. If,
however, 128 consecutive measurements are
aborted due to the same error, it becomes
fatal and further measurement is inhibited
until the error is cleared. If at any time instru-
ment status is altered, the measurement error
count is automatically reset to 0. A fatal error
condition may be cleared by the CLEAR
command (refer to 3.6.1); once cleared, the
instrument will resume measurement.

SERIAL PORT ANNUNCIATION
(requires option 232)

If the error is non-fatal, the error code is
always displayed under AMPSTS along with

the incomplete amplitude or distortion read-
ings (under AMP); if the error is fatal, the
error code is displayed under FTLERR.

GPIB ANNUNCIATION

If the instrument is enabled to send amplitude
or distortion results over the GPIB interface
and a non-fatal measurement error is
generated, the error code, in standard GPIB
error format, will be sent instead of amplitude
or distortion readings. A fatal error, regard-
less of which display is selected for reading to
the GPIB, will always be sent if the instrument
is enabled to send data. If the SRQ “data
available” condition is enabled and a non-
fatal error occurs, a request for service will be
issued and the data available bit of the status
byte set; if a fatal error occurs, SRQ will be
issued if the SRQ “fatal error” condition is
enabled and in this case, the fatal error bit of
the status byte will be set.

FRONT PANEL ANNUNCIATION

The first three occurrences of a non-fatal
error will cause dashes to be displayed on the
appropriate front panel display. The actual
error code will be displayed on subsequent
occurrences. In the case of fatal measure-
ment error, the error code will be displayed
on both front panel displays.
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MEASUREMENT ERROR CODES

Error 20 Signal at PGAout over range and
PGA gain/attenuation level can’t be adjusted,
either because PGA operating mode is in
hold or the attenuation level is already at its
maximum setting. This error will occur during
distortion type measurement, and during BP
level type measurement if SVF tuning is
enabled, when the signal at PGAout is either
over range or significantly over range.
During level type measurements, if SVF
tuning is disabled, this error will occur only if
the signal at PGAout is significantly over
range.

Error 21 Signal at PGAout under range and
PGA gain/attenuation level can’t be adjusted,
either because PGA operating mode is in
hold or the current gain level is already at its
maximum setting. This error will only occur
during distortion type measurement, and
during BP level type measurement if SVF
tuning is enabled, if the signal at PGAout is
either over range or significantly over range.

Error 22 Signal at PGBout over range and
PGB gain level can't be adjusted either be-
cause PGB operating mode is in hold or
current PGB gain level is already at its mini-
mum setting. This error occurs only if the
signal at PGBout is significantly over range.

Error 24 Signal at PGCout over range and
PGC gain level can’t be adjusted either be-
cause PGC operating mode is in hold or
current PGC gain level is already at its mini-
mum setting. This error occurs only if the
signal at PGCout is significantly over range.

Error 26 Signal frequency is out of range.
This error will occur only during THD or BP
type measurement if SVF tuning is enabled
and the sampled signal frequency is outside
the range of 9.5 Hz and 105 kHz.

Error 27 Can’t tune SVF due to lack of
frequency reading. Again this error will only
occur during THD or BP type measurement
if SVF tuning is enabled. It is generated if
frequency measurement of the signal at
PGAout with the sampling interval set to
10 ms is still incomplete after a 250 ms inter-
val.

Error 28 Can't measure distortion due to
lack of hardware sync’d amplitude reading of
the signal at PGAout or, in the case of IMD*
type measurement, the signal chosen for sync
(either recovered LF or LF oscillator) is not
available. This error will be generated if the
hardware sync’d amplitude measurement
with the sampling interval set to 10 ms is still
incomplete after 250 ms.

Error 29 IMD* mix mismatch. This error will
only be generated during IMD SMPTE type
measurement if the sampled signal at the
recovered HF is outside the range of 1to 4 V.
*IMD Function requires option 002.

Error 30 Level calculation overflow. This
error indicates that an overflow condition
was detected at measurement time either
during auto-ranging or level reading but prior
to any distortion or display calculations. May
also be caused by DC inputs too negative.

*IMD Function requires option 002.
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Error 31 Can't tune SVF due to frequency
counter overflow. This error will only occur
during THD or BP type measurement if SVF
tuning is enabled. It is generated if an over-
flow condition is detected during frequency
measurement of the signal at PGAout with
the sampling interval set to 10 ms.

Error 32 DC level calculation overflow.
Caused by DC inputs too positive. (Requires
option 008.)

Error 34 Can’t auto-range due to instability
of input signal. This error will be generated if
consecutive attempts at auto-ranging vacil-
late between under range and over range.
Refer to 3.10.1 for a more precise description
of the conditions under which this error will
be generated.

Error 35 Can’t tune SVF due to instability of
input signal. This error will be generated if
the SVF frequency is still not tuned to signal
frequency, at PGAout, after 3 consecutive
attempts to tune the filter. Refer to 3.10.1 for
additional mention.

Error 37 Level calculation underflow. This
error indicates that zero results or an under-
flow condition was detected at measurement
time either during auto-ranging or level read-
ing but prior to any distortion or display
calculations.

Error 38 Distortion calculation underflow.
This error can only occur if the low resolution
reading of the signal amplitude at PGAout
returns a zero or underflow result.

Error 39 Ratio calculation underflow. This
error may be produced by an underflow
error returned by the math package when

calculating the ratio from level or distortion
to the reference value.

Exror 40 Ratio calculation overflow. This
error may be produced by an overflow error
returned by the math package when calculat-
ing the ratio from level or distortion to the
reference value.

Error 41 Distortion calculation overflow.
This error can only occur if, after auto-rang-
ing is completed, the hi resolution reading of
the signal amplitude at the selected detector
returns a zero or underflow result.

Error 42 Level/distortion display overflow.
This error indicates that measurement data
doesn't fit the current display format and will
only occur if amplitude units or decimal point
position are being held.

Error 44 Measurement readings lost. This
error indicates that low level hardware sync’d
or software sync’d measurement data has

been lost and measurement must be restart-
ed.

Error 47 Can't get frequency reading. This
error will occur if the hi resolution frequency
reading with sampling interval specified at
50 ms is still incomplete after 250 ms.

Error 49 Frequency calculation overflow.
This error will occur at measurement time if
the hi resolution frequency reading, with
sampling interval set to 50 ms, overflows.

Error 50 Fréquency display overflow. This
error indicates that frequency measurement
data doesn'tfit the current display format and

will only occur if decimal point position is
being held.
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Note that display underflow will not generate
an error. If measurement data doesn't fit the
current display format because units or
decimal point position is being held, 0.0 will
be displayed.

Error 60 AUTOCAL failure. Indicates a
hardware failure preventing the successful
completion of an automatic calibrate se-
quence.

Error 99 ROM failure. This indicates a
failure to complete the self- check sequence
at instrument power-up.

3.10.3 COMMAND INPUT ERRORS

Input errors indicate invalid input command
mnemonics, operands and numeric string
entry. They are always fatal, i.e. measure-
ment will be inhibited until the error is cleared
via a CLEAR command (refer to 3.6.1).

SERIAL PORT ANNUNCIATION

The error code is always displayed under
FTLERR.

GPIB ANNUNCIATION

A fatal error, regardless of which display is
selected for reading to the GPIB, will always
be sent if the instrument is enabled to send
data. If the SRQ “fatal error” condition is
enabled, a request for service will be issued
and the fatal error bit of the status byte set.

FRONT PANEL ANNUNCIATION

The error code will be displayed on both
front panel displays.

INPUT ERROR CODES
1 Invalid special function suffix
2 Unrecognized command
3 Invalid string character
4 Invalid numeric string
5 Invalid terminator
. 6 Invalid command operand
7 Operand out of range
8 Invalid special function prefix

9 GPIB input code error
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3.11 TABLES
3.11.1 SERIAL PORT COMMANDS
MNEMONIC DESCRIPTION REFERENCES
AMPFRMT  Select amplitude display units 354
AMPINC Select source amplitude increment 3.4.2
AMPMSM Select measurement type 3.3.1
AMPUNIT Select amplitude display units 353,354
AUTO Select automatic operation 3.2.3
CLEAR Clear front panel displays or trigger
measurement in hold or triggered mode 3.6.1,3.84
DBMIMP Select dBm impedance reference 3.5.6
DC DC Volts measurement mode 3.2.16
DETSEL Select detectors 3.2.13
DETSPD Select detector speed 3.2.14
DOWN Decrement currently selected parameter 3.15
DUP Set currently selected parameter to last
measurement result 3.1.5
FILSEL Select weighting filters 3.2.10
FRQDPNT  Select frequency display decimal
point position 3.5.7
FRQINC Select source frequency increment 344
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MNEMONIC DESCRIPTION REFERENCES
FRQMSM Select measurement synch 333
HOLD Select hold settings operating mode 3.24
HPFIL Enable or disable high pass filter | 3.2.11
IMFREQ Select IMD offset frequency 3.15,345
INPZSEL Select input termination 3.2.2
INSEL Select input source 3.2.1
LIN Select linear amplitude display units 3.5.3
LOG Select log amplitude display units 3.5.3
OUTCNF Select output configuration 34.11
OUTENBL  Enable or disable output 34.7 (
OUTIMP Select output structure 349
OUTREF Select output reference 3.4.8
PGA Select PGA operating mode and level 3.2.5
PGB Select PGB operating mode and level 3.2.6
PGC Select PGC operating mode and level 3.2.12
PZ Phase measurement mode 3.2.19
RATIO Enable or disable relative mode,
select reference 3.5.1,35.2
RECDFLT Recall default machine state 3.7.3
RECFULL Recall full machine state 3.7.3
RECPART Recall partial machine state 3.7.2
-
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REF Select relative reference 3.15,35.2
SRCAMP Select source amplitude 3.15,34.1
SRCFRQ Select source frequency 3.1.5,34.3
STORE Store full machine state 3.7.1
SVFINC Select SVF frequency increment 3.1.5,3.2.8
SVFFRQ Select SVF frequency 3.1.5,32.7
TRACK Select SVF tuning mode for

BP type measurement 3.2.9
TUNE Select SVF tuning mode for

THD type measurement 3.2.9
UP Increment cufrently selected parameter 3.1.5
WTSIMP Select Watts impedance reference 3.5.6
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3.11.2 GPIB COMMANDS

MNEMONIC DESCRIPTION REFERENCES
AN Select source amplitude increment 3.15,342
AP Select source amplitude 3.15,34.1
AU Select automatic operation 3.23
BM Select dBm amplitude display units 353,354
BO Select input, B output 321
(requires option 007)

BV Select dBV amplitude display units 353,354

Co Select A only output configuration 34.11

C1 Select B only output configuration 34.11
(requires option 007)

C2 Select A & B output configuration 34.11
(requires option 007)

C3 Select A & -B output configuration 34.11
(requires option 007) :

CL Clear displays, trigger measurement
for hold or trigger measurement modes 3.6.1,3.84

DO Select RMS detector 3.2.13

D1 Select Absolute Value detector 3.2.13

D2 Select Quasi-peak detector 3.2.13

DC Enable DC Volts measurement 3.2.16
(requires option 008) .

DN Decrement currently selected parameter 3.15

Fl Select input measurement sync 333
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MNEMONIC DESCRIPTION REFERENCES
FN Select source frequency increment 3.15,344
FO Select main oscillator measurément sync 333
FR Select source frequency 3.1.5,34.3
HO Enable high pass filter 3.211
Hi1 Disable high pass filter 3.2.11
1A Select input A 321
IB Select input B 3.2.1
IF Select IMD offset frequency 345
(requires 002)
I0 Select input, A output 3.2.1
LO Disable weighting filters 3.2.10
L1 Enable 30k LP filter 3.2.10
L2 Enable 80k LP filter 3.2.10
L3 Enable SPCL filter 3.2.10
L4 Enable Auxiliary Filter 1 3.2.10
(requires option 005 or 006)
L5 Enable Auxiliary Filter 2 3.2.10
(requires option 005 or 006)
L6 Enable Auxiliary Filter 3 3.2.10
' (requires option 005 or 006)
L7 Enable Auxiliary Filter 4 3.2.10
(requires option 005 or 006) ‘
LG Select log amplitude display units 353
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MNEMONIC  DESCRIPTION REFERENCES
LN Select linear amplitude display units 3.5.3
M1 Select wide band level measurement type 33.1
M3 Select THD level measurement type 3.3.1
M4 Selecf very wide BP level measurement type 3.3.1
M5 Select wide BP level measurement type 3.3.1
Mé Select medium BP level measurement type 331
M7 Select narrow BP level measurement type 3.3.1
M8 Select HP level measurement type 3.3.1
M9 Select LP level measurement type 3.3.1
00 Diséble output 3.4.7
01 Enable output 3.4.7
0G Select ground output reference 3.4.8
OF Select floating output reference 3.4.8
PO Select balanced 600 Ohms output impedance | 3.49
P1 Select balanced 150 Ohms output impedance 3.4.9
P2 Select unbalanced 50 Ohms output impedance  3.4.9
Pz Enable Phase measurement 3.2.19
(requires option 009)
RO Disable relative mode 3.5.1
R1 " Enable relative, use currently selected reference  3.5.1, 3.5.2
RC Recall Instrument Setup 3.7.2,3.7.3
RE Select relative mode reference
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MNEMONIC DESCRIPTION REFERENCES
RL Output frequency display measurement
data to GPIB 3.85
RR Output amplitude display ineasurement
data to GPIB 3.85
S3 Select THD measurement 3.3.1
S4 Select IMD CCIF distortion measurement 33.1
(requires option 002)
S5 Select IMD SMPTE distortion measurement 33.1
(requires option 002)
SF Select SVF frequency 3.15,3.2.7
SN Select SVF frequency increment 3.15,328
SP Special Function 3.14
ST Store Instrument Setup 3.7.1
TO Select free-ruh measurement mode 332
T1 Select hold measurement mode 3.3.2
T2 Select trigger immediate measurement mode 3.3.2
T3 Select trigger with settling measurement mode 33.2
UP Increment currently selected parameter 3.15
VO Select V amplitude display units 353,354
WA Select W amplitude display units 353,354
Z20 _Seléc_:t 100k Ohms input termination 322
Z1 Select 150 Ohms input termination 3.2.2
22 322

Select 600 Ohms input termination
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3.11.3 SPECIAL FUNCTIONS

# DESCRIPTION REFERENCES

1 Select PGA operating mode and level 325
2 Select DC range 3.2.17
3 Select PGB operating mode and level 3.2.6
4 Select level output load impedance reference 34.10
5 Select power output load impedance reference 3.4.10
6 Select SVF tuning mode re: THD measurement 3.2.9
7 Sweep functions See 054 manual
8 Select phase scale (requires option 009) 3.2.20
9 Enable automatic or hold settings

operating modes 323,324
10 Display main source settings 3.6.3
11 Enable or disable relative mode, select or 3.5.1

display relative references 3.6.3
12 Special source processing See option 003
13 Oscillator fine tune 3.4.3
14 Power amp source select 3.4.12
15 Special option path select See 054 manual
16 Special option DATA See 054 manual
17 | Future option NA
18 Future option NA
19 Future option NA

3-126

./’—\\



o

4

N~

Amber model 5500

Programmable Audio Measurement Syétem

Owner’s Manual Version 07 Section 3
# DESCRIPTION REFERENCES
20 Select left or right front panel display

for output to GPIB 385
21 Display GPIB status 3.6.3, 3.8.7
22 Select GPIB SRQ conditions 3.86
23 Select power up machine state 3.74
24 Auto calibrate 3215
25 Select or display Watts impedance reference 3.5.6
26 Select or display dBm impedance reference 3.5.6
27 Select PGC operating mode and level 3.2.12
28 Select SVF tracking mode re: BP measurement 329
29 Select detector speed operating mode and speed 3.2.14
30 Select amplitude display units operating mode

and display units 353,354
31 Select amplitude display decimal point

position operating mode and position 355
32 Select frequency display decimal point

position operating mode and position 3.5.7
33 Reconfigure GPIB address 3.8.7
34 Reconfigure GPIB talk and listen status 3.8.7
35 Select’IMD mix ratio 34.6
36 Enable THD level type measurement 331
37 Select measurement sync 333
38 Enable or disable serial port screen display 3.9.1
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# DESCRIPTION REFERENCES
85 DC feedback control 3.2.18
86 Utility DAC A 3.4.13
87 Utility DAC B 3413
88 DC relay multiplexer 34.14
89 DC digital utility 3.4.15
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3.11.4 DEFAULT STATES

NS

PARAMETER DEFAULT STATE
Detector Speed SLOW
Detector Selected RMS
HP Filter OFF
Weighting Filters OFF
Input Selected A
Servo OFF
PGA Gain/Attenuation -35dB
PGB Gain 0dB
PGC Gain 0dB
Input Termination 100 k Ohms
Output A OFF
Output Reference GROUND
Output Structure 600 Ohms (BAL)
Programmed Source Amplitude Units \) v
Ouput Load Impedance Reference, Level INFINITY
Ouput Load Impedance Reference, Power 600 Ohm
Source Amplitude ooV
Source Frequency 1.0 kHz
SVF Frequency 1.0 kHz
IMD Offset Frequency 60 Hz
Distortion Reference 100.0 %
Level Reference 10V
Source Amplitude Increment 1.0V
Source Frequency Increment 1.0Hz
SVF Frequency Increment 1.0Hz
dBm Impedance- 600 Ohms
Watts Impedance 8 Ohms -
Operating Mode AUTO
Amplitude Display Units \Y
Amplitude Display Decimal Point Position DDD.DD
Hz

Frequency Display Units

3-129




Programmable Audio Measurement System

Amber model 5500

DC Digital Utility

3-130

Section 3 Owner's Manual Version 07
PARAMETER DEFAULT STATE
Frequency Display Decimal Point Position - DDD.DD
Frequency Measurement Source INPUT
Narrow Band Measurement Type VERY WIDE BP
Front Panel Special Amplitude Display OFF
Front Panel Special Frequency Display OFF
Amplitude Display Units Operating Mode FLOATING
Amplitude Display Decimal Operating Mode FLOATING
Frequency Display Decimal Operating Mode FLOATING
PGA Operating Mode AUTO
PGB Operating Mode AUTO

'PGC Operating Mode AUTO

SVF Tuning Mode HOLD

Detector Speed Mode AUTO

Numeric Entry Mode SOURCE AMPLITUD <

IMD Mix Ratio 11

Measurement Mode FREE RUN

Relative Measurement Enable OFF

Measurement Type WIDE BAND

Output B OFF

Power amp source select INTERNAL

Absolute Units \Y

Output Configuration A ONLY

Output Enable OFF

Programmed Source Amplitude ooV

DC Range 100V

Phase Scale *++180

DC Volts Measurement Mode OFF

Phase Measurement Mode OFF

DC Feedback FULL

DCDACA 0

DCDACA 0

DC Multiplexer OUTPUTS OFF
0 _
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4.0 PROGRAMMING APPLICATION NOTES FOR THE MODEL 5500

Thefollowing several pages provide some information and hints to assist the user in preparing

controller software to program the 5500 via the GPIB port.
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4.1 MANUAL PARAMETER SELECTION

The 5500 provides, as part of the internal
software, a means of selecting the optimal
gain setting for the various amplifier stages.
This will cause it to attempt to adjust the gain
settings if signal levels present at the outputs
of each stage are not within the limits re-
quired to guarantee the system accuracy. As
the signal levels are determined at the output
of the stages and then used to correct the
actual gain value, we have a classic negative
feedback loop around each stage involving
the gain block itself, the detector used to
measure the output level, and the software
which provides the error amplifier function.
There are phase shifts associated with each
of these elements and compensation is thus
required to guarantee the loop stability. This
compensation takes the form of a delay that
the software waits after changing the gain
before it again attempts to measure the out-
put level.

The delays provided to allow disturbances to
settle out can often be quite significant in an
automated test setup that may be switching
inputs and outputs of the device under test.
It often happens, however, that the final
signal levels present after the disturbance
settles will be quite close to those of the last
measurement pass. For this reason the 5500
provides a means to inhibit the automatic
selection of gain for each stage inde-
pendently.

_ By freezing the gains, the user may avoid the
internal invocation of these delays but incurs
certain responsibilities. Although the
software will still check for gross error condi-
tions, such as a signal that is seriously over-

range, it will generally ignore signals that are
under-range, except when measuring the sig-
nal at the input amplifier (PGA) in distortion
or tracking filter measurement modes. These
cases are exceptions because adequate level
is required for the tuning circuits to properly
lock to the input signal.

A further responsibility that the user assumes
is that there will be adequate signal level
presented to the final detector to permit
measurements of the required accuracy. The
detectors provide only about a 14 dB
dynamic range for specified accuracy over
frequency. Where accuracy specifications
may be relaxed, it is often practical to reduce
the gains below what the software might
conservatively consider optimal. This will
allow a larger range of input signals without
risking over-range conditions which will
cause the software to abort the current meas-
urement cycle. This can also provide ameans
to allow the measurement of high crest factor
signals.

Similarly, it is possible to inhibit the automatic
selection of various frequency parameters in
the instrument. It is possible to inhibit the
automatic selection of RMS detector time
constant or notch filter frequency, for ex-
ample. The decision as to which stages to
hold and which to leave in automatic opera-
tion must be decided on a case by case basis.

The recommended practice of using the in-
strument in the triggered modes of operation,

-while controlling it from the GPIB, provides

further control of the situation. It should be
observed that while the instrument is await-
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ing a trigger command it is not actively
measuring. Thus it is possible to program
some change to the configuration and allow
the disturbance to settle before triggering
another measurement. This gives the user
control over the settling times. One could go
a step beyond and imagine that the auto-
ranging logic could to some extent be hand-

led in the host controller. This can again be
quite useful when measuring signals of high
crest factor.

We provide here a list of the settling times that
will inhibit measurement after each of the
mentioned actions:

PARAMETER CHANGED DELAY
Input amp (PGA) 50 msec
Residual amp (PGB) 150 msec
Detector amp (PGC) 150 msec
State variable filter Fo 200 msec
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4.2 MEASUREMENT SYNC SELECTION

The technique used for amplitude measure-
ment in the Model 5500 synchronizes the
measurement interval to the zero crossings of
the measured AC signal. If a signal of suffi-

- cient level is not presented to the zero cross-

ing detector, a watchdog timer provides a
means to gracefully end the measurement
cycle. This timer, however, provides a delay
of 250 milliseconds to allow for worst case
synchronization of a 10 Hz signal. At any
time that the peak value of the detected
signal drops in amplitude below the zero
crossing hysteresis, this delay may be en-
countered.

For the purpose of verifying the setting of the
gains at the various amplifiers, the measure-
ment interval is chosen as 10 msec or 1 cycle
of the synchronizing signal, whichever is
greater. The system will thus acquire the
value of >100 Hz signals in approximately
10 msec, as long as there is sufficient level to
trigger the zero crossing detector. For serious-
ly under-range signals, the acquisition time
stretches out to a software determined value
of 50 msec. Note that this delay may be
incurred at every attempt to set the gains at
each of the three programmable gain stages.

For the majority of test applications, the 5500
will be providing the stimulating signal for the
device under test (DUT) in real time. It can
thus be presumed that the frequency of the
signal presented to the analyzer will be the

- same as that of the internal generator. “Spe-

cial Function 37” has been provided to allow
the measurement interval to synchronize to

the internal generator. (Note that phase shift
through the DUT does not invalidate this
synchronization.)

When making THD type measurements, the
system normally synchronizes to the signal
present at the output of the first gain stage
(PGA), prior to filtering. Setting “Special
Function 37.1” will provide ideal sync for this
case as well.

Measurement of IMD will synchronize to the
recovered low or difference frequency
present in the input signal, unless “Special
Function 37.1” is in effect. In this case it will
sync to the internal low or difference frequen-
cy oscillator.

The frequency display will reflect the effective
frequency of the synchronizing signal in all
cases except IMD measurements. In this case,
if “Special Function 37.0” is in effect (the
default case), another measurement will be
taken to show the high frequency component
of the waveform. This will cause a significant
time penalty.

It can thus be recommended that the instru-
ment be set to “Special Function 37.1” when-
ever the internal generator is providing the
stimulus for the DUT in real time. Note that
erroneous amplitude readings may be en-
countered if the frequency of the measured
signal is different from that of the internal
generator, when 37.1 is in effect, and that the
frequency displayed will not reflect the fre-
quency of the input signal.
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4.3 DETECTOR SELECTION

The technique used for ripple cancellation in
the Model 5500 allows amplitude measure-
ments to be taken without consideration for
post filtering the detected signals. It should be
realized that certain detector characteristics
have internal time constants that cannot be
eliminated by this technique. The algorithm
inherent in the RMS detector, for example,
requires the averaging of the exponentially
weighted value of the input signal. Although
the time constant chosen is the shortest pos-
sible consistent with the accuracy required, it
will give rise to a perceptible settling time.

The quasi-peak detector, by CCIR definition,
also has a time constant which is consider-
ably longer than a measurement cycle. Any
measurement using this detector has to ac-
count for the decay rate to provide properly
settled values.

The average value detector, on the other
hand, has no inherent settling time and,
where the measured values may be ex-
pressed in these dimensions, provides the

fastest possible results. Any apparent settling

time observed when using this detector is due
to such effects as base line shift caused by the

These are the ranges available:

AC coupling time constants in the amplifiers
or other similar effects.

In general, settling effects can be minimized
by using the 400 Hz high pass filter where the
errors introduced will not invalidate the
measurement results. '

Note that the software will try to set the time
constant of the RMS detector to the minimum
required for the measured frequency, but
because the frequency is determined by zero
crossings, certain waveforms (e.g. noise,
multi-frequency signals or suppressed carrier
modulated waveforms) may give rise to er-
rors in the measured value. For these cases,
a means is provided to fix the RMS time
constant using “Special Function 29”; see the
section in the manual entitled "Detector
Speed and Operating Mode”. Not found in
the manual are the ranges of frequencies
covered by each range. These ranges are
defined such that the computation errors in
the RMS detector will not contribute more
than 0.1% to the total error budget. Where
accuracy requirements are more relaxed, it is
reasonable to fix the RMS detector speed
faster than the conservative values chosen by
the automatic software speed selection.

~

RANGE SPECIAL FUNCTION

10-30Hz 29.2

30-100Hz 29.3

100 - 400 Hz 294

400 Hz and up 295
It will generally be found that the average detector is the fastest and that, at frequencies above
approximately 1 kHz, speed will be enhanced by inserting the 400 Hz high pass filter. &/
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4.4 GPIB USAGE

The IEEE-488 bus or GPIB has become the
communications medium of choice for the
control of instrumentation and small ATE
systems. Many users are confronted by a
bewildering array of equipment on their
benches that should all work together but
find themselves stuck with strange messages

like “Error - no listeners detected” or “Bus -

time out error”. This application note will
attempt to clarify some of the more rudimen-
tary aspects of implementing a test system
that communicates via the GPIB.

The IEEE has published a document, “IEEE
Std 488-1978”, which is a definitive work
that leaves relatively little room for ambiguity
but the precision of the document, in a man-
ner similar to that of many legal documents,
can seem quite arcane to those unfamiliar
with the terminology and practice described.
None the less, it is recommended that anyone
intending to make serious use of the GPIB
obtain a copy for reference; as one becomes
more familiar with the bus and its operation,
the standard will provide answers to many
questions.

We will not attempt here to describe the
mechanics of the operation of the bus or
some of the more elegant techniques used by
people who have become expert in its ap-
plication. The intent is only to provide some
hints on actually getting the 5500 to respond

to commands and return data to the control-

ler in a reasonably efficient manner.

4.4.1 BUS TRANSFERS

Most operations involving the 5500 on the
bus involve the transfer of strings or groups
of characters over the bus, much like the
transfers of characters between a computer
and a serial terminal. There are some points
to keep in mind, however, that are somewhat
unique to the GPIB.

Getting down to how it is that characters are
actually transferred over the bus, we must
quickly clarify a few terms that you will en-
counter in every description of bus opera-
tion. Every information transfer in any
system requires that there be a transmitter of
information and one or more receivers of this
information. For normal character type
transfers, the GPIB documents will refer to
them as the talker and listeners, respectively.
If there is a talker transmitting information to
the bus and a listener is listening on the bus,
the data transfer will probably take place.
The talker does not have to know who is
listening and the listener does not have to
know who is the talker.

Instruments such as the 5500 are advertised
as having certain talker and listener
capabilities. The 5500 has the capability to
both talk and listen, for example. This does
not mean that it will somehow automatically
both talk and listen if connected to a GPIB
cable! Except for a little used mode, talkers
and listeners will sit idly on the bus unless
they are instructed as to their respective roles.
This generally requires the services of a con-
troller, the third type of main element on the
bus.

4-7
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4.4.2 CONTROLLER

The primary role of a controller is to instruct
a device with talker capability to present its
data to the bus and to instruct one or more
listeners to accept the data. For any other
talker to transmit data to the bus will require
the intervention of the controller who must
instruct the new talker that it has the exclusive
right to transmit data to the bus. As soon as
any talker is given transmission rights on the
bus, any other talker must cease talking.
Devices with listen capability do not automat-
ically listen to data on the bus, they must be
instructed by the controller to do so. Once a
device is instructed to listen, it will continue
to do so until the controller tells it to stop.

For the controller to instruct a particular
device to do something, it must have a means
of uniquely identifying each device on the
bus. This is achieved by setting some infor-
mation in the device which will be the “device
address” that the device will be known by.
Most instruments provide switches on the
rear panel for setting the device address al-
though some, such as the 5500, allow the
user to specify the address via the front panel.

The only information that all devices always
accept are instructions from the controller,
which are cleverly encoded on the bus to
avoid being mistaken for data. How this is
done is not generally of concern to the users
as it is handled by the interfaces provided by
the manufacturers of the devices.

"~ 4.4.3 SRQ

Because a talker cannot just grab the bus to
send information, a means is provided in the

standard to allow a device with information
to transmit, or in need of some service from
the controller, to request service without dis-
turbing the orderly progress of bus transac-
tions. This capability is known as the service
request function or SRQ and is used by a
device with talker capabilities to attract the
services of the controller, which must (and
generally will) be capable of responding.
The controller will normally conduct what is
known as a “Serial Poll” of the devices on the
bus to see which one(s) are requesting ser-
vice. The serial poll will return a status byte
that will provide some information to help the
controller determine what action is required.
The serial poll will also cause the requesting
device to release the SRQ.

It can be seen that for one device to send
information to another will generally require
a data producer with the capability to be
instructed to become the active talker, a data
consumer capable of being instructed to lis-
ten, and a controller to do the instructing.
This may not always seem clear in a typical
instrumentation setup because manufac-
turers of controllers almost invariably build
talk and listen capabilities into their systems.
The software documentation may not clearly
differentiate between the commands that re-
late to operation of the functions.

4.4.4 ELEMENTS OF A SYSTEM

To make meaningful use of the 5500 in an
automated system will generally require a
dedicated controller or a “personal” com-
puter with a GPIB interface. It is assumed

| that the user is reasonably familiar with the

operating system and use of the unit which
will be used as the system controller and that

4.8
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for the sake of simplicity, the controller and
the 5500 are the only units on the bus. It is
also assumed that if the controller is a per-
sonal computer with an add-on interface,
that the interface has been installed correctly.
Amber provides an example of the installa-
tion of a National Instruments interface
board in an IBM PC; we have found this to
be an economical and functional combina-
tion.

Although the requirements for programming
various GPIB controllers vary from model to
model and among manufacturers, there are
some guidelines that can be followed to ease
the pain of getting a system up and running.

4.4.5 GETTING STARTED

With the 5500 connected to the controller via
the appropriate GPIB cable, power up both
machines. It is assumed that the default ad-
dressing mode and address have not been
changed in the 5500. This can be verified on
the front panel by using the shift of the “GPIB
LCL key which should show “28-1" on the
left display. This means that the 5500 device
address is 28 and that the talk and listen
capabilities are enabled. See the 5500
manual for explanation.

If the controller software provides a monitor
mode, this will assist in getting things going,
otherwise you will have to write small
programs to exercise the 5500. The control-
ler must put the 5500 in the “remote” state
before any data will be accepted. Some con-
trollers require that you do this explicitly by
executing some kind of “Remote” command
with the device address as an argument,
while others automatically assume that this

must be done when you attempt to com-
municate with the device. The next step is to
get the 5500 to listen to some command
string. Because the 5500 ignores line ter-
minator sequences such as carriage returns
and line feeds, almost any output or print
type command should work. Note that you
must tell the controller to send the string to
the 55600’s address. Now try to print the string
“0.1RC” to address 28 on the bus. The 5500
should click and flash and reset itself to its
default settings (all except for the GPIB ad-
dress and operating mode). If nothing hap-
pens at all, things are going to get a little
tough. Check in the controller manual for
the meaning of any error messages that it
reports and prepare for some hours of
manual flipping. The 5500 remote light
should be on. If not, check the means that the
controller uses to put the device into remote.
The remote state will usually be referred to as
“REMS” or “RWLS” in the controller
documentation. Note that the controller has
had to instruct its own talker to become active
and also had to instruct the 5500 to listen.
This will generally be quite transparent to the
user.

If you are still with us you probably have the
5500 accepting instructions from the control-
ler and have it listening to the talker that is
associated with the controller. The next step
is to get the listener associated with the con-
troller to accept information from the 5500.
This can usually be accomplished by input-
ting a string from the 5500 address on the bus
and then printing the string on the control-
ler’s console. The string should be in scientific
notation and represent the value seen on the
left display of the 5500. Again, if you get
errors or strange results, the problem is

4-9



Programmable Audio Measurement System
Section 4

Amber model 5500
Owner’s Manual Version 07

probably in your use of the controller
software.

If the 5500 will accept strings from the con-
troller’s talker and send strings to the control-
ler’s listener, you are half way there. At this
point you can write small programs to set up
a measurement and to collect the measure-
ment results. We will now move on to the
subject of getting the system to do this
reasonably efficiently.

4.4.6 TYPICAL COMMAND
STRUCTURE

We will describe what we think is the most
efficient way to set up the controller and the
5500. The functions used will generally be
present in all controllers. The data in paren-
theses and double quotes implies literal
strings to be sent as data message; without
quotes implies bus commands or states.

1. Place the 5500 in local lockout state (LWLS).
2. Place the 5500 in the remote state (RWLS).

3. Recall the default machine state (“0.1RC”, SDC or
DCL).

4. Place the 5500 in hold mode (“T1”).

5. Flush the 5500 output buffer by reading from it
until a timeout condition occurs in the controller.

6. Enable the 5500 SRQ on any condition of output
ready (“22.2SP”").

7. Send a command string to the 5500 that describes
the desired measurement configuration
(e.g. “AP 1.5VL IO 01 FR 1000 HZ M1").

8. Trigger a measurement attempt (GET or “CIL7).

9. Wait for SRQ), either using the interrupt processing
of the controller or by periodically conducting serial

polis. This is not required but allows other
processing to occur instead of waiting on a read.

10. Read the data from the 5500. Note that in the
triggered modes of operation, the data must
be taken, or the the output buffer will fill up

and themeasurement process will be put to -
sleep untilroom is available.

11. Check if the reading is an error or exception by
comparing the returned value to 90000ES5.
If the value is greater than this it is an error or
exception. The fourth and fifth digits of the
mantissa represent the error code. A measure-
ment exception is usually handled by triggering
a new measurement but repeated errors will
require some corrective action and would
usually require some interactive operator input
to continue.

12, If the value is valid it may be used immediately
or stored for later processing.

13. If there are more tests to run, send some new
command string to the 5500 and go back to
step 8, otherwise proceed to step 14.

14. If control is to be returned to the 5500 front
panel, take it out of the remote state. The 5500
software will automatically restore the free
running mode of measurement ("T0”).

It is often important to wait until the
measured value converges on a final value
before further processing. The 5500 does not
presume that it knows how you define a
“settled” measurement but produces results
as quickly as practical. You may wish to
develop some algorithms for qualifying read-
ings. Commonly used routines will require
that several readings be within a certain per-
centage of each other before they are ac-
cepted as settled. For amplitude
measurements, it may sometimes impose less
of a math burden on the host software if dB
units are used to output the data and then

4-10
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simple subtractions and compares will define
the settling window. Improvements in the
execution speed of the algorithm will have a
noticeable effect on performance because it
will probably be called quite often.

It is possibie to have an organic computer
perform the settling algorithm. Have the con-
troller’s program wait for some specific key-
board input before triggering a

.measurement. The operator can observe the

monitor signal on an oscilloscope and trigger
a measurement when it has settled. It is pos-
sible to use the “CLEAR” key on the 5500
front panel for this purpose if local lockout
has not been set. ;

4.4.7 ADDITIONAL POINTS

There are some points that may be of interest
to you as you become more familiar with the
use of the bus. First of all, the 5500 does not
support the “END” message. This is often
used to indicate the end of a data transmis-
sion by asserting the “End or Identify” (EDI)
interface line when sending the last byte of
data but a peculiarity of the Motorola GPIA
chip (as used in the 5500) discourages its use.
This is generally of little consequence as the
5500 uses a carriage return line feed se-
quence to delimit data messages. It does no
harm if the host talker asserts END but it

should not require it to be used. Instead the
host should have line feed specified as its
“End of String” (EOS) byte.

Although the 5500 does not use DMA to
effect bus transfers, it does use a high priority,
buffered interrupt driven routine. This means
that it will not hold up the bus with NDAC
while it processes previous commands. If the
input buffer, which has room for ap-
proximately 100 characters, ever becomes
full however, it will hold off further input by
asserting NRFD until room is available in the
buffer. If information is not taken from the
output buffer in the triggered modes of
operations and data is still input to the input
buffer, a deadlock condition can be created.
The best way out of a deadlock may involve
the big red switch.

It is possible to get into a confusing condition
if the 5500 is powered down while in one of
the triggered modes of operation or if the
machine state is stored while in this mode. If
the entire machine state is later recalled from
the front panel, the trigger mode will also be
recalled but cannot be changed from the
front panel. If you find yourself in this situa-
tion, recall 0.1 and store it in the offending
memories.

4-11



Programmable Audio Measurement System Amber model 5500 =
Section 4 ' Owner’s Manual Version 07 F

This page is blank.

4-12



Amber model 5500 Programmable Audio Measurement System
( Owner’s Manual Version 07 ' Section 4

4.5 HP/AMBER GPIB CODE COMPARISON

Hewlett Packard 8903B Audio Analyzer
and
Amber model 5500 Audio Measurement System

GPIB and Speciél Function Code Comparison Chart

The following tables show the GPIB code correspondence between the HP8903B and the
Amber 5500 instruments. The table is presented two ways: first sorted alphabetically by
Amber code and secondly, alphabetically by HP code. Both versions contain identical
information.

Note that four types of codes are presented here:

( COMMANDS: usually operate independently
PREFIXES: expect data and a terminator
TERMINATOR: concludes a data string
SPECIAL FUNCTION: used to set up a condition
)
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HP 8903B and Amber 5500 GPIB Code Comparison
Sorted by AMBER code .
Command or Function Type Amber code HP code Remarks

SELECT SIGNAL TO NOISE MODE COMMAND §2 Amber requires command sequence
SELECT OUTPUT 600 OHMS QUASI-FLOAT COMMAND =- 47.0sP Similiar to Amber PO Command
SELECT OUTPUT 50 OHMS QUASI-FLOAT COMMAND -- 47.18p Similiar to Amber P2 Command
All Plug-in Filters OFF COMMAND -- HO Similiar to Amber code HO and LO
Left plug-in Filter ON COMMAND -- H1 Similiar to Amber code H1i
ENABLE LEFT OPTIONAL FILTER COMMAND -- H1 Similiar to Amber code H1
Right Plug-in Filter ON COMMAND -- H2 Similiar to other Amber codes
DISABLE ALL LOW PASS FILTERS COMMAND .- Lo
SELECT SINAD MODE COMMAND -- M2 Amber uses command sequence for SINAD !
Automatic Notch Tuning COMMAND -- NO Similiar to Amber code 37.1SP j
Notch Hold COMMAND -- N1 Similiar to Amber code 37.0SP %
SET TO AUTOMATIC COMMAND A AU SAME 1
SELECT DBM DISPLAY UNITS COMMAND BM NOT SUPPORTED |
SELECT INPUT TO B OUTPUT COMMAND BO NOT SUPPORTED
SELECT DBV DISPLAY UNITS COMMAND BV NOT SUPPORTED
SELECT SOURCE TO A ONLY COMMAND co NOT SUPPORTED
SELECT SOURCE TO B ONLY COMMAND c1 NOT SUPPORTED
SELECT SOURCE TO A + B COMMAND c2 NOT SUPPORTED
SELECY SOURCE TOA - B COMMAND c3 NOT SUPPORTED
CLEAR DISPLAY COMMAND CL CcL SAME
TRIGGER MEASUREMENT (TRIG MODE) COMMAND CL cL SAME
SELECT RMS DETECTOR COMMAND DO A0 SAME
SELECT AVERAGE DETECTOR COMMAND D1 Al SAME
SELECT QUASI-PEAK DETECTOR COMMAND D2 5.75P Recent HP serial numbers only
SELECT DC LEVEL MODE COMMAND DC REQUIRES OPTION 008 on 5500
DC LEVEL COMMAND DC $1 Similiar
STEP DOWN/DECREMENT COMMAND DN DN SAME
INPUT FREQ MEASURE & DETECTOR COMMAND F1 NOT SUPPORTED HP always measures INPUT
Measure 0SC Frequency COMMAND FO Similiar to HP code N1
DISABLE HIGH PASS FILTER COMMAND HO HP uses plug-in filters .
ENABLE HP FILTER COMMAND H1 SAME
SELECT INPUT A COMMAND 1A NOT SUPPORTED
SELECT INPUT B COMMAND IB NOT SUPPORTED
SELECT INPUT TO A OUTPUT COMMAND 10 NOT SUPPORTED
DISABLE ALL WEIGHTING FILTERS COMMAND Lo HP depends on plug-in filters installed
ENABLE 30KHZ LP FILTER COMMAND L1 L1 SAME
ENABLE 80KHZ LP FILTER COMMAND L2 L2 SAME )
ENABLE SPCL FILTER COMMAND L3 HP depends on plug-in filters installed
ENABLE PSOPHOMETRIC FILTER COMMAND L3 HP depends on plug-in filters installed
ENABLE AUX FILTER 1 COMMAND L4 NOT SUPPORTED HP has 4 filters maximum
ENABLE AUX FILTER 2 COMMAND LS NOT SUPPORTED HP has 4 filters maximum
ENABLE AUX FILTER 3 COMMAND Lé NOT SUPPORTED HP has 4 filters maximum
ENABLE AUX FILTER 4 COMMAND L7 NOT SUPPORTED HP has 4 filters maximum
SELECT LOG DISPLAY UNITS COMMAND LG LG SAME
SELECT LINEAR DISPLAY UNITS COMMAND LN LN SAME
SELECT WIDE BAND AC LEVEL MODE COMMAND M1 M1 SAME
SELECT WATTS LEVEL MODE COMMAND M1WA 19.0
SELECT THD + N LEVEL MODE COMMAND M3 s3 CODES INTERCHANGED
SELECT BP LEVEL VERY WIDE COMMAND M4 NOT SUPPORTED HP does not have narrow band mode
SELECT BP LEVEL WIDE COMMAND M5 NOT SUPPORTED HP does not have narrow band mode
SELECT BP LEVEL - MEDIUM COMMAND M6 NOT SUPPORTED HP does not have narrow band mode
SELECT BP LEVEL NARROW ° COMMAND M7 NOT SUPPORTED HP does not have narrow band mode
SELECT HP LEVEL MODE COMMAND M8 NOT SUPPORTED HP does not have narrow band mode
SELECT LP LEVEL MODE COMMAND M9 NOT SUPPORTED HP does not have narrow band mode
RAPID FREQUENCY COUNT MODE COMMAND NOT SUPPORTED RF -
RAPID SOURCE MODE COMMAND NOT SUPPORTED RS
SWEEP OFF COMMAND NOT SUPPORTED WO See Amber option 054
SWEEP ON COMMAND NOT SUPPORTED W1 See Amber option 054
SELECT OUTPUT OFF COMMAND 00 NOT SUPPORTED :
SELECT OUTPUT ON COMMAND o1
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WP 89038 and Amber 5500 GPIB Code Comparison
Sorted by AMBER code

Command or Function Type Amber code HP code Remarks
SELECT OUTPUT FLOAT MODE COMMAND OF NOT SUPPORTED
SELECT OUTPUT GND REF MODE COMMAND 0G . NOT SUPPORTED
SELECT OUTPUT 600 OHMS BALANCED COMMAND PO NOT SUPPORTED Similiar to WP 47.0SP (not bal)
SELECT OUTPUT 150 OHMS BALANCED COMMAND P1 NOT SUPPORTED
SELECT OUTPUT 50 OHMS UNBALANCED COMMAND P2 .- Similiar to WP code 47.1SP
SELECT PHASE MEASUREMENT MODE COMMAND 74 NOT SUPPORTED REQUIRES OPTION 009
DISABLE RATIO/RELATIVE COMMAND RO RO SAME
ENABLE RATIO/RELATIVE COMMAND R1 R1 SAME
READ. LEFT DISPLAY COMMAND RL RL SAME
READ MEASURED AMPLITUDE COMMAND RL RR DISPLAYS REVERSED
READ MEASURED FREQUENCY COMMAND RR RL DISPLAYS REVERSED
READ RIGHT DISPLAY COMMAND RR RR SAME
SELECT THD + N RATIO MODE COMMAND s3 M3 CODES INTERCHANGED
SELECT CCIF IMD MODE COMMAND sS4 NOT SUPPORTED HP does not maesure IMD
SELECT SMPTE IMD MODE COMMAND S5 NOT SUPPORTED HP does not measure IMD
SELECT FREE RUN MODE COMMAND T0 T0 SAME
SELECT HOLD MODE COMMAND ™ T SAME
SELECT TRIGGER IMMEDIATE MODE COMMAND T2 T2 SAME
SELECT TRIGGER WITH SETTLING COMMAND 13 13 SAME
STEP UP/INCREMENT COMMAND up up SAME
SELECT VOLTS DISPLAY UNITS COMMAND vo LN HP may require additional commands
SELECT WATTS UNITS (LEVEL MODE) COMMAND WA -- HP USES SPCL FNCT 19
SELECT 100K OHM INPUT COMMAND 20 -- HP ALWAYS 100K OHM
SELECT 150 OHM INPUT COMMAND 21 NOT SUPPORTED HP is always 100k ohms (
SELECT 600 OHM INPUT COMMAND 22 NOT SUPPORTED HP is always 100k ohms
SET SOURCE AMPLITUDE INCREMENT PREFIX AN AN SAME
SET SOURCE AMPLITUDE PREFIX AP AP SAME
SET SOURCE FREQUENCY INCREMENT PREFIX FN FN SAME
SET SOURCE FREQUENCY PREFIX FR FR SAME
~SET IMD OFFSET FREQ PREFIX IF NOT SUPPORTED
‘'SELECT SWEEP START FREQ PREFIX NOT SUPPORTED FA
SELECT SWEEP STOP FREQ PREFIX NOT SUPPORTED FB
SET PLOT LIMIT PREFIX NOT SUPPORTED PL
SET RELATIVE MODE REFERENCE PREFIX RE NOT SUPPORTED
SET FILTER FREQUENCY PREFIX SF NOT SUPPORTED
SET FILTER FREQUENCY INCREMENT PREFIX SN NOT SUPPORTED
Input Level Range 4.76V SPCL FNCT .- 1.108p Ranges are different
Input Level Range 3.00V SPCL FNCT -- 1.11sP Ranges are different
Input Level Range 1.89V SPCL .FNCT -- 1.12sP Ranges are different
Input Level Range 1.19V SPCL FNCT .- 1.13sP Ranges are different
Input Level Range 0.754V SPCL FNCT .- 1.148p Ranges are different
Input Level Range 0.476V SPCL FNCT -~ 1.15sP Ranges are different
Input Level Range 0.300V SPCL FNCT .. 1.168P Ranges are different
Input Level Range 0.18%V SPCL FNCT -- 1.17sp Ranges are different
Input Level Range 0.119V SPCL FNCT -- 1.18sp Ranges are different
Input Level Range 0.0754V SPCL FNCT - 1.19sp Ranges are different
Input Level Range 300V SPCL FNCT - 1.1sP Ranges are different
Input Level Range 189V - ‘ SPCL FNCT - 1.28P . Ranges are different
Input. Level Range 119V SPCL FNCT - 1.3sp Ranges are different
Input Level Range 75.4V ‘ " SPCL FNCT -~ 1.45P Ranges are different
Input. Level Range 47.6V SPCL FNCT .- 1.58P° Ranges are different
Input Level Range 30.0V SPCL FNCT - 1.65P Ranges are different
Input Level Range 18.9V SPCL FNCT .- 1.78P. Ranges are different
Input Level Range 11.9V SPCL FNCT -- 1.8sP Ranges are different
Input Level Range 7.54v SPCL FNCT -- 1.9sp Ranges are different )
SINAD' & SNR display resotution 0.5d8 SPCL FNCT .- 16.0sP - Amber is always 0.01d8 resolution (\_//

4-16



Amber model 5500 Programmable Audio Measurement System
Owner’s Manual Version 07 ~__Section 4

(\\

HP 89038 and Amber 5500 ' GPIB Code Comparison
Sorted by AMBER code

Command or Function Type Amber code HP code . Remarks
SINAD & SNR display resolution 0.01d8 SPCL FNCT -- 16.1sP Amber is always 0.01dB resolution
DC INPUT RANGE 300V SPCL FNCT .o 2.1sp Ranges are different
DC INPUT RANGE 64V SPCL FNCT .- 2.25p Ranges are different
DC INPUT RANGE 16V SPCL FNCT -- 2.3sP Ranges are different
DC INPUT RANGE 4V SPCL FNCT - 2.4SP Ranges are different
Display GPIB address in binary SPCL FNCT .- 21.0sp See spcl fnct 21.1
Display decimal point DD.DDMV SPCL FNCT -- 4.65P Similiar to Amber 5500 code 30.3
Display decimal point D,DDDMV SPCL FNCT - 4.7sp Similiar to Amber 5500 code 30.3
Display decimal point 0.DDDDmV SPCL FNCT . 4.8sP Similiar to Amber 5500 code 30.3
Detector response Fast RMS SPCL FNCT - 5.0spP Amber code DO and 29.5SP
Detector response Slow RMS SPCL FNCT .- 5.1sP Amber code DO and 29.3SP
Detector response Fast average SPCL FNCT .- 5.2sp Amber code D1 and 29.5SP
Detector response Slow average SPCL FNCT - 5.3sP : Anber code D1 and 29.3SP
Notch Tune HOLD SPCL FNCT .. : 6.1sp Similiar to Amber code 6.1SP
All errors enabled SPCL FNCT -- 8.0sp
Disable analyzer errors 12-17, 31 & 96 SPCL FNCT .- 8.1sP
Disable source errors 18 and 19 SPCL FNCT .- 8.2sp
Disable both source and analyzer errors SPCL FNCT .- 8.3sp
Input Level Range AUTO SPCL FNCT 1.08P 1.0sp SAME
Input Level Range OdBm SPCL FNCT 1.10sp -- Ranges are different
Input Level Range -5d8m SPCL FNCT 1.11sp -- Ranges are different
Input Level Range -10d8m SPCL FNCT 1.128P .- Ranges are different
Input Level Range -15d8m SPCL FNCT 1.13sP -- Ranges are different
Input Level Range -20dBm , SPCL FNCT 1.14sP .- Ranges are different
Input Level Range -25d8m SPCL FNCT 1.15sp -- Ranges are different
( Input Level Range HOLD SPCL FNCT 1.1sP NOT SUPPORTED
Input Level Range +40d8m . SPCL FNCT 1.28P -- Ranges are different
Input Level Range +35dBm SPCL FNCT 1.3sp .- Ranges are different
Input Level Renge +30d8m SPCL FNCT 1.48P .- Ranges are different
Input Level Renge +25d8m SPCL FNCT 1.5sP -- Ranges are different
Input Level Range +20d8m SPCL FNCT 1.6sP .- Ranges are different
Input Level Range +15d8m SPCL FNCT 1.7sP . Ranges are different
Input Level Range +10dBm SPCL FNCT 1.8sp -- Ranges are different
Input Level Range +5dBm SPCL FNCT 1.9sp .- Ranges are different
Display source settings SPCL FNCT 10sp 10.0sp Amber code 10.0SP also accepted
Disable RELATIVE mode SPCL FNCT 11.0sP NOT SUPPORTED Minor differences in RELATIVE modes
Display LEVEL relative reference SPCL FNCT 11.1sP- -- Similiar to HP code 11.1SP
Display RATIO/RELATIVE reference " SPCL FNCT 11.1sp 11.18p Minor differences in RELATIVE modes
Display DISTORTION relative reference SPCL FNCT 11.2sP NOT SUPPORTED
Enter RATIO/RELATIVE mode SPCL FNCT 11.3sp 11.0sp
Enable RELATIVE mode using stored reference SPCL FNCT 11.3sp 11.0sp
Enable RELATIVE mode using current value SPCL FNCT 11.4SP NOT SUPPORTED
Select OSC as output SPCL FNCT 12.0sp NOT SUPPORTED
Select EXT IN as output SPCL FNCT 12.18p NOT SUPPORTED
Signal source DEFAULT SPCL FNCT 14.1sp NOT SUPPORTED
. Signal source IMD composite SPCL FNCT 14.25P NOT SUPPORTED
Signal source swept sine SPCL FNCT 14.35P NOT SUPPORTED
Signal source external input SPCL FNCT 14.4SP NOT SUPPORTED
DC INPUT RANGE 100V SPCL FNCT 2.0sp --
DC INPUT RANGE 10V" SPCL FNCT 2.18P --
DC INPUT RANGE 1V SPCL FNCT 2.25P -
Left display to GPIB. port SPCL FNCT . 20.0SP -~ Similiar to RL command
Right display to GPIB port SPCL FNCT - 20.1SP - ‘Similiar to RR command
Display GPIB address in decimal SPCL FNCT 21,0sp 21.1sp
GPIB Service request . SPCL FNCT 22.nSP 22.nSP See manuals for SRQ conditions
Power up in DEFAULT state . SPCL FNCT 23.0sP NOT SUPPORTED
Power up in last power down state SPCL FNCT 23.1sp NOT SUPPORTED
Start AUTO CAL sequence SPCL FNCT 24SpP NOT SUPPORTED
Display WATTS impedance reference SPCL FNCT = 25.0SP NOT SUPPORTED
& y Display level as WATTS into "nnn" ohms SPCL FNCT  25.nnnSP 19.NNNSP
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Command or Function

HP 89038

and Amber 5500 GPIB Code Comparison
Sorted by AMBER code

Display d8m impedance reference
dém measurement impedance nhn ohms

Post Wght Filter gain AUTO .
Post Wght Filter gain HOLD
Post Wght Filter gain 0d8
Post Wght Filter gain +10d8
Post Wght Filter gain +20dB
Narrow band tune to 0SC
Narrow band tune to INPUT
Detector speed AUTO
Detector speed HOLD
Detector speed very slow
Detector speed slow
Detector speed fast
Detector speed very fast
Post Notch Gain AUTO
Post Notch Gain HOLD
Post Notch Gain 0dB
Post Notch Gain +20d8
Post Notch Gain +40d8
POST NOTCH GAIN +60d8
POST NOTCH GAIN +80d8
Amplitude units AUTO
Amplitude units HOLD
Amplitude units Volts
Amplitude units mVolts
Amplitude units uv
Ampl itude units Watts
Ampl itude units mi
Amplitude units uW
-Display decimal point AUTO
:Display decimal point HOLD
+Display decimal point DDDD.
‘Display decimal point DDD.D
Display decimal point DD.DD
Display decimal point D.DDD
Display decimal point 0.DDDD
Frequency display FLOATING
Frequency display HOLD
Frequency display DDDDD.
Frequency display DDDD.D
Frequency display DDD.DD
Frequency display DD.DDD
Frequency display D.DDDD
Frequency display 0.DDDDD
Set instrument GPIB address
GPIB to TALK and LISTEN
GPIB to LISTEN only
GPIB to TALK only

Display SMPTE IMD ampl mix ratio

SMPTE IMD- Ampl ratio 1:1
SMPTE IMD Ampl ratio 1:2
SMPTE IMD Ampl ratio 1:4
SMPTE IMD Ampl ratio 1:10

Frequency tuning sync to INPUT

Fréquency tuning sync to OSC
Disable serial interface
Enable serial interface
Display VOLTS load impedance

Set Volts load impedance to "nnn" ohms

27.0sp
27.1sP
27.25P
27.3sP
27.4SP
28.0sP
28.1sP
29.0sP
29.1sP
29.25P
29.3SP
29.4SP
29.55P
3.0sP
3.1sP
3.25p
3.3sp
3.4SP
3.5sP
3.65P
30.0sP
30.1sP
30.25P
30.3sP
30.45P
30.5sP
30.65P
30.7sP
31.0sP
31.1sP
31.28P
31.35P
31.45P
31.5sP
31.65P
32.0sP
32.15P
32.25p
32.3sP
32.45P
32.5sP
32.65P
32.7sP
33.nnSP
34.08P
34.1SP
34.25P
35.0sP
35.18P
35.25P
35.3sP
35.48P
37.0sP
37.1sP
38.0sP
38.1sP
4.0SP
4 ..nhnSP
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3.0
NOT

3.1sp

SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED

SP
SUPPORTED

3.2sp
3.3sP
3.45P

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
4.0
NOT

4.18P

4.2

SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SP
SUPPORTED

SP

4.3sp
4.45P
4.58P

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED

Similiar to HP spcl fnct 5
Similiar to HP spcl fnct 5
Similiar to HP spcl fnct 5
Similiar to HP spcl fnet 5
Similiar to HP spcl fnet 5
Similiar to HP spcl fnct 5
Same

Amber 5500 is DDDDD.
Amber 5500 is DDDD.D
Amber 5500 is DDD.DD
Amber 5500 is DD.DDD
Amber 5500 is D.DDDD

“nn" is any valid address

SUPPORTED

SUPPORTED

SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED
SUPPORTED

L
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) HP 89038 and Amber 5500 GPIB Code Comparison
+Sorted by AMBER code
Command or Function Type Amber code HP code Remarks

Display dém load impedance SPCL FNCT 5.0sp NOT SUPPORTED
Set dém load impedance to "nnn" ohms SPCL FNCT 5.nnnSP NOT SUPPORTED
Notch Tune AUTO SPCL FNCT 6.0sP 6.0sP
Notch Tune follow OSC SPCL FNCT 6.1sP -
Phase range :180° SPCL FNCT 8.0sP NOT SUPPORTED
Phase range 0 to 360° SPCL FNCT  8.1sP NOT SUPPORTED
Hold settings SPCL FNCT 9.0sp 9.0sP.
Detector response Quasi Peak SPCL FNCT D2 5.7sP
Signal-to-Noise AUTO SPCL FNCT NOT SUPPORTED 12.0SP
Signal-to-Noise 200mS delay SPCL FNCT NOT SUPPORTED 12.1SP
Signal-to-Noise 400mS delay SPCL FNCT NOT SUPPORTED 12.2SP
Signal-to-Noise 600mS delay SPCL FNCT NOT SUPPORTED 12.35P
Signal-to-Noise 800mS delay SPCL FNCT NOT SUPPORTED 12.4SP
Signal-to-Noise 1.0 S delay SPCL FNCT NOT SUPPORTED 12.55P
Signal-to-Noise 1.2 S delay SPCL FNCT NOT SUPPORTED 12.6SP
Signal-to-Noise 1.4 S delay SPCL FNCT NOT SUPPORTED 12.7SP
Signal-to-Noise 1.6 S delay SPCL FNCT NOT SUPPORTED 12.8SP
Signal-to-Noise 1.8 S delay SPCL FNCT NOT SUPPORTED 12.95P
XY Recorder ENABLE plot SPCL FNCT NOT SUPPORTED 13.0sP
XY Recorder DISABLE plot SPCL FNCT NOT SUPPORTED 13.1SP
Minimum time between measurements SPCL FNCT NOT SUPPORTED 14.0SP
Add 1 second between measurements SPCL FNCT NOT SUPPORTED 14.1SP
Sweep resolution 10 points/decade SPCL FNCT NOT SUPPORTED 17.0sP
Sweep resolution 1° point /decade SPCL FNCT NOT SUPPORTED 17.1SP
Sweep resolution 2 points/decade SPCL FNCT NOT SUPPORTED 17.2SP

( Sweep resolution 5 points/decade SPCL FNCT NOT SUPPORTED 17.3SP

. Sweep resolution 10 points/decade SPCL FNCT NOT SUPPORTED 17.4SP
Sweep resolution 20 points/decade SPCL FNCT NOT SUPPORTED 17.5SP
Sweep resolution 50 points/decade SPCL FNCT NOT SUPPORTED 17.6SP
Sweep resolution 100 points/decade SPCL FNCT NOT SUPPORTED 17.7sP
Sweep resolution 200 points/decade SPCL FNCT NOT SUPPORTED 17.8SP
Sweep resolution 500 points/decade SPCL FNCT NOT SUPPORTED 17.9SP
DC INPUT RANGE AUTO SPCL FNCT NOT SUPPORTED 2.0SP
SINAD range 0 to 18d8 SPCL FNCT NOT SUPPORTED 7.0SP
SINAD range 0 to 24d8 SPCL FNCT NOT SUPPORTED 7.1SP
Output source impedance 600 ohms SPCL FNCT PO 47.0sP
Output source impedance 50 ohms SPCL FNCT P2 47.15P
Read LEFT display to GPIB port SPCL FNCT RL 20.1sP
Read RIGHT display to GPIB port SPCL FNCT  RR 20.0sP
Display level as WATTS into 8 ohms SPCL FNCT WA 19.0sP
D8 UNITS TERMINATOR DB . b} SAME
DBM UNITS TERMINATOR DM b)) Means dBu or dBre on 8903B (ref 0.775V)
DBV UNITS TERMINATOR DV NOT SUPPORTED
HERTZ UNITS TERMINATOR HZ HZ SAME
KHZ UNITS TERMINATOR  KH KH SAME
KHZ UNITS TERMINATOR  KH KZ
MILLIVOLTS UNITS TERMINATOR MV MV SAME
MILLIWATTS UNITS TERMINATOR MW NOT SUPPORTED
PLOT LOWER LIMIT TERMINATOR  NOT SUPPORTED LL
SPCL SPCL TERMINATOR  NOT SUPPORTED SS
PLOT UPPER LIMIT TERMINATOR  NOT SUPPORTED UL
OHMS UNITS TERMINATOR OH NOT SUPPORTED
PERCENT UNITS TERMINATOR PE NOT SUPPORTED
RECALL SET UP TERMINATOR RC NOT SUPPORTED
SPECIAL FUNCTION (SPCL) TERMINATOR  SP sP
STORE SET UP TERMINATOR ST NOT SUPPORTED
MICROVOLTS UNITS TERMINATOR UV NOT SUPPORTED
MICROWATTS UNITS TERMINATOR UW NOT SUPPORTED
VOLTS UNITS TERMINATOR VL VL
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Owner’s Manual Version 07 Section 4
HP 89038 and Amber 5500 GPIB Code Comparison
Sorted by HP code
Command or Function Type HP code Amber code Remarks
SELECY DC LEVEL MOD COMMAND DC REQUIRES OPTION 008 on 5500
Measure OSC Frequency COMMAND FO. Similiar to HP code N1
DISABLE HIGH PASS FILTER COMMAND HO HP uses plug-in filters
ENABLE HP FILTER COMMAND H1 SAME
DISABLE ALL WEIGHTING FILTERS COMMAND Lo HP depends on plug-in filters installed
ENABLE SPCL FILTER COMMAND L3 HP depends on plug-in filters installed
ENABLE PSOPHOMETRIC FILTER COMMAND L3 HP depends on plug-in filters installed
SELECT OUTPUT 50 OHMS UNBALANCED COMMAND - P2 Similiar to HP code 47.1SP
SELECT WATTS UNITS (LEVEL MODE) COMMAND -- WA HP USES SPCL FNCT 19
SELECT 100X OHM INPUT COMMAND - 20 HP ALWAYS 100K OHM
SELECT WATTS LEVEL MODE COMMAND 19.0 M1HA
SELECT OUTPUT 600 OHMS QUASI-FLOAT COMMAND 47.0sP .- Ssimiliar to Amber PO Command
SELECT OUTPUT 50 OHMS QUASI-FLOAT COMMAND 47.18P -e Similiar to Amber P2 Command
SELECT QUASI-PEAK DETECTOR COMMAND 5.7sp D2 Recent HP serial numbers only
SELECT RMS DETECTOR COMMAND AO Do SAME
SELECT AVERAGE DETECTOR COMMAND Al D1 SAME
SET TO AUTOMATIC COMMAND AU AU SAME
TRIGGER MEASUREMENT (TRIG MODE) COMMAND CcL CL SAME
CLEAR DISPLAY COMMAND CcL CL SAME
STEP DOWN/DECREMENT COMMAND DN DN SAME
ALl Plug-in Filters OFF COMMAND HO -- Similiar to Amber code HO and LO
Left plug-in Filter ON COMMAND H1 .- Similiar to Amber code H1
ENABLE LEFT OPTIONAL FILTER COMMAND H1 .- Similiar to Amber code H1
. Right Plug-in Filter ON COMMAND W2 .- Similiar to other Amber codes
DISABLE ALL LOW PASS FILTERS COMMAND Lo --
ENABLE 30KHZ LP FILTER COMMAND L1 L1 SAME
ENABLE 80KHZ LP FILTER COMMAND L2 L2 SAME
SELECT LOG DISPLAY UNITS COMMAND LG LG SAME
SELECT LINEAR DISPLAY UNITS COMMAND LN LN SAME
SELECT VOLTS DISPLAY UNITS COMMAND LN Vo HP may require additional commands
SELECT WIDE BAND AC LEVEL MODE COMMAND M1 M1 SAME
SELECT SINAD MODE COMMAND M2 - Amber uses command sequence for SINAD
SELECT THD + N RATIO MODE COMMAND M3 s3 CODES INTERCHANGED
Automatic Notch Tuning COMMAND NO -- Similiar to Amber code 37.1SP
Notch Hold COMMAND N1 .- Similiar to Amber code 37.0SP
SELECT DBM DISPLAY UNITS COMMAND NOT SUPPORTED BM
SELECT INPUT TO B OUTPUT COMMAND NOT SUPPORTED B0
SELECT DBV DISPLAY UNITS COMMAND NOT SUPPORTED BV
SELECT SOURCE TO A ONLY COMMAND NOT SUPPORTED CO
SELECT SOURCE TO B OMLY COMMAND NOT SUPPORTED C1
SELECT SOURCE TO A + B COMMAND NOT SUPPORTED C2
SELECT SOURCE TOA - B COMMAND NOT SUPPORTED C3
INPUT FREQ MEASURE & DETECTOR COMMAND NOT SUPPORTED F1i HP always measures INPUT
SELECT INPUT A COMMAND NOT SUPPORTED IA
SELECT INPUT B COMMAND NOT SUPPORTED IB
SELECT INPUT TO A OUTPUT COMMAND NOT SUPPORTED 10
ENABLE AUX FILTER 1 COMMAND NOT SUPPORTED L& HP has 4 filters maximum
ENABLE AUX FILTER 2 COMMAND NOT SUPPORTED L5 HP has 4 filters maximum
ENABLE AUX FILTER 3 COMMAND NOT SUPPORTED L6 HP has 4 filters maximum
ENABLE AUX FILTER 4 COMMAND NOT SUPPORTED L7 HP has 4 filters maximum
SELECT BP LEVEL VERY WIDE COMMAND NOT SUPPORTED M4 - HP does not have narrow band mode
SELECT 8P LEVEL WIDE COMMAND NOT SUPPORTED M5 HP does not have narrow band mode
SELECT BP LEVEL MEDIUM COMMAND NOT SUPPORTED M6 HP does not have narrow band mode
SELECT BP LEVEL NARROW COMMAND NOT SUPPORTED M7. HP does not have narrow band mode
SELECT HP LEVEL MODE COMMAND NOT SUPPORTED M8 HP does not have narrow band mode
SELECT LP LEVEL MODE COMMAND NOT SUPPORTED M9 HP does not have narrow band mode
SELECT OUTPUT OFF COMMAND NOT SUPPORTED 00
" SELECT OUTPUT ON COMMAND NOT SUPPORTED 01
SELECT QUTPUT FLOAT MODE COMMAND NOT SUPPORTED OF
COMMAND NOT SUPPORTED OG
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.Command or Function

SELECT OUTPUT 600 OHHS BALANCED
SELECT OUTPUT 150 OHMS BALANCED
SELECT PHASE MEASUREMENT MODE
SELECT CCIF IMD MODE

SELECT SMPTE IMD MODE

SELECT 150 OHM INPUT

SELECT 600 OHM INPUT

DISABLE RATIO/RELATIVE

ENABLE RATIO/RELATIVE

RAPID FREQUENCY COUNT MODE
READ LEFT DISPLAY

READ MEASURED FREQUENCY

READ MEASURED AMPLITUDE

READ RIGHT DISPLAY

RAPID SOURCE MODE

DC LEVEL

SELECT SIGNAL TO NOISE MODE
SELECT THD + N LEVEL MODE
SELECT FREE RUN MODE

SELECT HOLD MODE

SELECT TRIGGER IMMEDIATE MODE
SELECT TRIGGER WITH SETTLING
STEP UP/INCREMENT

SWEEP OFF

SWEEP ON

SET SOURCE AMPLITUDE INCREMENT
SET SOURCE AMPLITUDE

SELECT SWEEP START FREQ

* SELECT SWEEP STOP FREQ

SET SOURCE FREQUENCY INCREMENT
SET SOURCE FREQUENCY

SET IMD OFFSET FREQ

SET RELATIVE MODE REFERENCE
SET FILTER FREQUENCY

SET FILTER FREQUENCY INCREMENT
SET PLOT LIMIT

Input Level Range Odém
Input Level Range -5d8m
Input Level Range -10dBm
Input Level Range -15d8m
Input Level Range -20d8m
Input Level Range -25dBm
Input Level Range +40dBm
. Input Level Range +35dBm
Input Level Range +30dBm
Input Level Range +25d8m
Input Level Range +20dBm
Input Level -Range +15d8m
Input Level Range +10dBm
Input Level Range +5d8m
Display LEVEL relative reference
DC INPUT RANGE 100V

DC INPUT RANGE 10V

DC INPUT RANGE 1V

Left display to GPIB port
Right display to GPIB port
Detector speed AUTO
Detector speed HOLD

HP 89038 and ‘Amber 5500 GPIB Code Comparison
Sorted by HP code

COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND
COMMAND

PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX

SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL. FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT
SPCL FNCT

" WP code

NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
RO
R1
RF
RL
RL
RR
RR
RS
s1
s2
s3
T0
™
T2
T3
up
wo
Wl

AN
AP
FA
FB
FN
FR
NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
NOT SUPPORTED
PL
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Amber code

PO
P1
PZ
s4
s5
1
2
RO
R1
NOT SUPPORTED
RL
RR

. RL

RR
NOT SUPPORTED
DC

M3
T0
LA
T2
T3
up
NOT SUPPORTED
NOT SUPPORTED

AN
AP
NOT SUPPORTED
NOT SUPPORTED
FN
FR
1F
RE
SF
SN
NOT SUPPORTED

1.10sP

. L1sp

1.125p
1.13sp
1.14sp
1.15sp
1.28P
1.3sP
1.48P
1.5sp
1.65P
1.7sp
1.85P
1.95p
11.1sp
2.0sP
2.1sp
2.25p
20.0sP
20.1sp
29.0spP
29.1sp

Similiar to HP 47.0SP (not bal)

REQUIRES OPTION 009

HP does not maesure IMD
HP does not measure IMD
HP is always 100k ohms
HP is always 100k ohms
SAME

SAME

SAME
DISPLAYS REVERSED
DISPLAYS REVERSED
SAME

Similiar

Anber requires command sequence
CODES INTERCHANGED

SAME

SAME

SAME

SAME

SAME

See Amber option 054

See Amber option 054

SAME
SAME

SAME
SAME

Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different
Ranges are different

‘Similiar to KP code 11.1SP

Similiar to RL command
Similiar to RR command
Similiar to WP spcl fnct 5
Similiar to HP spcl fnct 5

L
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HP 89038 and Amber 5500 GP1B Code Comparison
Sorted by HP code

Command or Function Type HP code Amber code Remarks
Detector speed very slow SPCL FNCT -- 29.25P Similiar to HP spcl fnct 5
Detector speed slow SPCL FNCT -- 29.3sP Similier to HP spcl fnct 5
Detector speed fast SPCL FNCT -- 29.4SP similiar to WP spcl fnct 5
Detector speed very fast SPCL FNCY -- 29.55P Similiar to HP spcl fnct 5
Notch Tune follow OSC SPCL FNCT -- 6.1sp
Input Level Range AUTO SPCL FNCT 1.08P 1.0sp SAME
Input Level Range 4.76V SPCL FNCT 1.108p -- Ranges are different
Input Level Range 3.00V SPCL FNCT 1.11sp - Ranges are different
Input Level Range 1.89V SPCL FNCT 1.12sP -- Ranges are different
Input Level Range 1.19V SPCL FNCT 1.13sP .- Ranges are different
Input Level Range 0.754V SPCL FNCT 1.148P - Ranges are different
Input Level Range 0.476V SPCL FNCT  1.15SP .- Ranges are different
Input Level Range 0.300V SPCL FNCT 1.165P -- Ranges are different
Input Level Range 0.189%9V SPCL FNCT 1.17sP -- Ranges are different
Input Level Range 0,119V SPCL FNCT 1.18sP .- Ranges are different
Input Level Range 0.0754V ~ SPCL FNCT 1.19sp -- Ranges are different
Input Level Range 300V SPCL FNCT 1.1sP -- Ranges are different
Input Level Range 189V SPCL FNCT 1.25P -- Ranges are different
Input Level Range 119V SPCL FNCT 1.3sP .- Ranges are different
Input Level Range 75.4V SPCL FNCT 1.4SP - Ranges are different
Input Level Range 47.6V : SPCL FNCT 1.58P .- Ranges are different
Input Level Range 30.0V SPCL FNCT 1.6SP -- Ranges are different
Input Level Range 18.9V SPCL FNCT 1.78P - Ranges are different
Input Level Range 11.9V SPCL FNCT 1.8sP -- Ranges are different
Input Level Range 7.54V SPCL FNCT 1.9sp -- Ranges are different
Display source settings SPCL FNCT 10.0sP 10sP Amber code 10.0SP also accepted
Enter RATIO/RELATIVE mode SPCL FNCT 11.0sP 11.3sP
Enable RELATIVE mode using stored reference SPCL FNCT 11.0sp 11.3sp
Display RATIO/RELATIVE reference SPCL FNCT 11.18P 11.1spP Minor differences in RELATIVE modes
Signal-to-Noise AUTO SPCL FNCT 12.0sp NOT SUPPORTED
‘Signal-to-Noise 200mS delay SPCL FNCT 12.1sP NOT SUPPORTED
Signal-to-Noise 400mS delay SPCL FNCT 12.28P NOT SUPPORTED
~Signal-to-Noise 600mS delay SPCL FNCT 12.3sP NOT SUPPORTED
“Signal-to-Noise 800mS delay SPCL FNCT 12.4SP NOT SUPPORTED
Signal-to-Noise 1.0 S delay SPCL FNCT 12.58P NOT SUPPORTED
Signal-to-Noise 1.2 S delay SPCL FNCT 12.6SP NOT SUPPORTED
Signal-to-Noise 1.4 S delay SPCL FNCT 12.7sp NOT SUPPORTED
Signal-to-Noise 1.6 S delay SPCL FNCT 12.8SP NOT SUPPORTED
Signal-to-Noise 1.8 S delay SPCL FNCT 12.9sP NOT SUPPORTED
XY Recorder ENABLE plot SPCL FNCT 13.0sP NOT SUPPORTED
XY Recorder DISABLE plot SPCL FNCT 13.1sP NOT SUPPORTED
Minimum time between measurements SPCL FNCT  14.0sP NOT SUPPORTED
Add 1 second between measurements SPCL FNCT 1%.15p NOT SUPPORTED
SINAD & SNR display resolution 0.5dB SPCL FNCT 16.08P -- Amber is always 0.01dB resolution
SINAD & SHR display resolution 0.01dB SPCL FNCT 16.1SP -- Amber is always 0.01dB resolution
Sweep resolution 10 points/decade SPCL FNCT 17.0sp NOT SUPPORTED
Sweep resolution 1 point /decade SPCL FNCT 17.1sP NOT SUPPORTED
Sweep resolution 2 points/decade SPCL FNCT 17.2sP NOT SUPPORTED
Sweep resolution 5 points/decade SPCL FNCT 17.3sp NOT SUPPORTED
Sweep resolution 10 points/decade SPCL FNCT 17.45P NOT SUPPORTED
Sweep resolution 20 points/decade : SPCL FNCT 17.5sp NOT 'SUPPORTED
Sweep resolution 50 points/decade SPCL FNCT 17.6SP NOT SUPPORTED
Sweep resolution 100 points/decade SPCL FNCT 17.7sp NOT SUPPORTED
Sweep resolution 200 points/decade SPCL FNCT 17.8sp NOT SUPPORTED
Sweep resolution 500 points/decade SPCL FNCT 17.9sP NOT SUPPORTED
Display tevel as WATTS into 8 ohms SPCL FNCT 19.0sp WA
Display level as WATTS into "nnn" ohms SPCL FNCT 19.NNNSP 25.nnnSP
DC INPUT RANGE AUTO SPCL FNCT 2.0sp NOT SUPPORTED
DC INPUT RANGE 300V : SPCL FNCT 2.1sP -- Ranges are different

DC INPUT RANGE 64V SPCL FNCT 2.25P -- Ranges are different
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Command or Function

DC INPUT RANGE 1

6v

DC INPUT RANGE 4V

Read RIGHT displ

ay to GPIB port

Read LEFT display to GPIB port
Display GPIB address in binary
Display GPIB address in decimal
GPIB Service request

Post Notch Gain
Post Notch Gain
Post Notch Gain
Post Notch Gain
POST NOTCH GAIN
Display decimal
Display decimal
Display decimal
Display decimal
Display decimal
Display decimal
Display decimal
- Display decimal
Display decimal

AUTO

0ds

+20d8

+40d8

+60d8

point AUTO
point DDDD.
point DDD.D
point DD.DD
point D.DDD
point 0.DDDD
point DD.DDmV
point D.DDDmMV
point 0.DDDDAV

Output source impedance 600 ohms
Output source impedance 50 ohms

- Detector respons
- Detector respons
Detector respons
Detector respons
Detector respons
Notch Tune AUTO
Notch Tune HOLD
*SINAD range 0 to

e Fast RMS

e Slow RMS

e Fast average
e Slow average
e Quasi Peak

1848

SINAD range 0 to 24d8

ALl errors enabl

‘Disable analyzer errors 12-17, 31 & 96

Disable source e

Disable both source and analyzer errors

Hold settings
Input Level Rang
Disable RELATIVE

Display DISTORTION relative reference
Enable RELATIVE mode using current value

Select 0SC as ou
Select EXT IN as
Signal source DE

ed
rrors 18 and 19

e HOLD
mode

tput
output
FAULT

Signal source IMD composite
Signal source swept sine

Signal source ex

ternal input

Power up in DEFAULT state

Power up in last power down state

Start AUTO CAL s

Display WATTS impedance reference

equence

Display dBm impedance reference

dBm measurement impedance nnn ohms

Post Wght Filter
Post Wght Filter
Post Wght Filter

. Post Wght Filter

Post Wght Filter
Narrow band tune
Narrow band tune

gain AUTO
gain HOLD
gain 0dB
gain +10d8
gain +20d8
to 0SC

to INPUT

HP 89038

SPCL

FNCT

SPCL FNCT

and Amber 5500 GPIB Code Comparison

Sorted by WP code

HP code Amber code

2.35p --
2.45P -
20.0sp RR
20.1sP RL
21.0sp --
21.1sp 21.0sp
22.nsP 22.nsp
3.08P 3.0sP
3.1sp 3.25p
3.25p 3.35p
3.35p 3.45P
3.45P 3.55p
4.0SP 31.0sp
4.15p 31.25p
4.25p 31.3sp
4.35p 31.45P
4.45P 31.55p
4.5sp 31.65P
4.65P --
4.75P --
4.85P --
47.0sP PO
47.15P P2
5.0sP --
5.1sp --
5.25P --
5.3sp --
5.75P b2
6.0sp 6.0sp
6.1sp -
7.0sp

7.15p

8.0sp --
8.1sp --
8.2sp --
8.3sp --
9.0sp 9.0sp
NOT SUPPORTED 1.1SP
NOT SUPPORTED 11.0SP
NOT SUPPORTED 11.25P

SUPPORTED 11.4SP
SUPPORTED 12.0SP
SUPPORTED 12.1SP
SUPPORTED 14.1SP
SUPPORTED 14.2SP
SUPPORTED 14.3sP
SUPPORTED 14.4SP
SUPPORTED 23.0SP
SUPPORTED 23.1SP
SUPPORTED 24SP

SUPPORTED 25.0SP
SUPPORTED 26.0SP

SUPPORTED 26.nnnSP
SUPPORTED 27.0SP-

SUPPORTED 27.1SP
SUPPORTED 27.2SP
SUPPORTED 27.3SP
SUPPORTED 27.4SP

SUPPORTED 28.0sP-

SUPPORTED 28.1SP
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NOT SUPPORTED
NOT SUPPORTED

Ranges are different
Ranges are different

See spcl fnct 21.1

See manuals for SRQ conditions
Same

Amber 5500 is DDDDD.
Amber 5500 is DDDD.D
Amber 5500 is DDD.DD
Amber 5500 is DD.DDD
Amber 5500 is D.DDDD
Similiar to Amber 5500 code 30.3
Similiar to Amber 5500 code 30.3
Similiar to Amber 5500 code 30.3

Amber code DO and 29.5SP
Amber code DO and 29.3SP ’
Amber code D1 and 29.5SP (
Amber code D1 and 29.3SP

Similiar to Amber code 6.1SP

Minor differences in RELATIVE modes
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HP 89038 and Amber 5500 GPIB Code Comparison
Sorted by HP code
Command or Function Type HP code Amber code Remarks
Post Notch Gain HOLD SPCL FNCT NOT SUPPORTED 3.1sP
POST NOTCH GAIN +80d8 SPCL FNCT NOT SUPPORTED 3.6SP
Amplitude units AUTO SPCL FNCT NOT SUPPORTED 30.0SP
Amplitude units HOLD SPCL FNCT NOT SUPPORTED 30.1SP
Amplitude units Volts SPCL FNCT NOT SUPPORTED 30.2SP
Amplitude units mVolts SPCL FNCT NOT SUPPORTED 30.3SP
Amplitude units pVv SPCL FNCT NOT SUPPORTED 30.4SP
Amplitude units Watts SPCL FNCT NOT SUPPORTED 30.5SP
Amplitude units mW SPCL FNCT NOT SUPPORTED 30.6SP .
Ampl itude units uW SPCL FNCT NOT SUPPORTED 30.7SP
Display decimal point HOLD SPCL FNCT NOT SUPPORTED 31.1SP
Frequency display FLOATING SPCL FNCT NOT SUPPORTED 32.0SP
Frequency display HOLD SPCL FNCT NOT SUPPORTED 32,1SP
Frequency display DDDDD. SPCL FNCT NOT SUPPORTED 32.2SP
Frequency display DDDD.D SPCL FNCT  NOT SUPPORTED 32.3SP
Frequency display DDD.DD SPCL FNCT NOT SUPPORTED 32.4SP
Frequency display DD.DDD SPCL FNCT NOT SUPPORTED 32.5SP
Frequency display D.DDDD - SPCL FNCT  NOT SUPPORTED 32.6SP
Frequency display 0.DDDDD SPCL FNCT NOT SUPPORTED 32.7SP
-+ Set instrument GPIB address SPCL FNCT NOT SUPPORTED 33.nnSP “nn" is any valid address
: GPIB to TALK and LISTEN SPCL FNCT NOT SUPPORTED 34.0SP
GPIB to LISTEN only SPCL FNCT NOT SUPPORTED 34.1SP
GPIB to TALK only SPCL FNCT NOT SUPPORTED 34.2SP
Display SMPTE IMD ampl mix ratio SPCL FNCT NOT SUPPORTED 35.0SP
. SMPTE IMD Ampl ratio 1:1 SPCL FNCT NOT SUPPORTED 35.1SP
- SMPTE IMD Ampl ratio 1:2 SPCL FNCT NOT SUPPORTED 35.2SP
. SMPTE IMD Ampl ratio 1:4 SPCL FNCT NOT SUPPORTED 35.3SP
© SMPTE IND Ampl ratio 1:10 SPCL FNCT NOT SUPPORTED 35.4SP
-« Frequency tuning sync to INPUT SPCL FNCT NOT SUPPORTED 37.0SP
-.Frequency tuning sync to 0SC SPCL FNCT NOT SUPPORTED 37.1SP
~.Disable serial interface SPCL FNCT NOT SUPPORTED 38.0sP
-iEnable serial interface SPCL FNCT NOT SUPPORTED 38.1SP
“Display VOLTS load impedance SPCL FNCT NOT SUPPORTED 4.0SP
-’Set Volts load impedance to "pnn" ohms SPCL FNCT NOT SUPPORTED 4.nnnSP
Display d8m load impedance SPCL FNCT NOT SUPPORTED 5.0SP
Set dém load impedance to "nnn" ohms SPCL FNCT NOT SUPPORTED 5.nnnSP
Phase range :+180° SPCL FNCT NOT SUPPORTED 8.0SP
Phase range 0 to 360° SPCL FNCT NOT SUPPORTED 8.1SP
DB UNITS TERMINATOR 0B DB SAME
DBM UKITS TERMINATOR DV DM Means dBu or dBre on 8903B (ref 0.775V)
HERTZ UNITS TERMINATOR HZ HZ SAME
KHZ UNITS TERMINATOR  KH KH SAME
KHZ UNITS TERMINATOR KZ . KH
PLOT LOWER LIMIT TERMINATOR LL NOT SUPPORTED
MILLIVOLTS UNITS TERMINATOR MV MV SAME
DBV UNITS TERMINATOR  NOT SUPPORTED DV
MILLIWATTS UNITS TERMINATOR  NOT SUPPORTED MW
OHMS UNITS TERMINATOR  NOT SUPPORTED OH
PERCENT UNITS TERMINATOR  NOT SUPPORTED PE
RECALL SET UP TERMINATOR  NOT SUPPORTED RC -
STORE SET UP TERMINATOR  NOT SUPPORTED ST
MICROVOLTS UNITS TERMINATOR  NOT SUPPORTED UV
MICROWATTS UNITS TERMINATOR  NOT SUPPORTED W
SPECIAL FUNCTION (SPCL) TERMINATOR  SP SP
SPCL SPCL TERMINATOR SS NOT SUPPORTED
PLOT UPPER LIMIT TERMINATOR UL NOT SUPPORTED
VOLTS UNITS TERMINATOR VL VL
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4.6 SAMPLE CONTROLLER PROGRAM

for an AMBER 5500 PROGRAMMABLE DISTORTION &
NOISE MEASUREMENT SYSTEM with an IBM PC

Issue 01: May 1985

This program is offered to purchasers of an
Amber 5500 Programmable Distortion &
Noise Measurement System to assist the user
in writing specific application programs. It is
offered on a no charge basis, as is, and
without support or warranties.

The program is designed to run on an IBM-
PC/XT or equivalent equipped with a Na-
tional Instruments GPIB-PC interface board
and at least 256 k of memory. It assumes the
user has the National Instruments documen-
tation and BASICA interpreter and is familiar
with BASIC programming.

The program allows the user to set up as
many as 100 separate tests, each involving

several commands to the 5500 and process-
ing of the measured results. It can test the
results for certain limit criteria and provide
summarized reports to screen or printer.

The program could be used, for example, to
run a complete checkout of a device under
test with up to 100 parameters evaluated
according to user defined limits.

It is suggested that the user list the source
code which is well remarked for examples of
command and data retrieval syntax. Also
illustrated is error processing and GPIB
protocol.
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4.6.1 AMBER 5500 SYSTEM EVALUATION PACKAGE FOR THE PC

Issue 2.0: June 6, 1985

This package allows the user to define a
series of 5500 instrument tests, execute them
under the control of the BASICA interpreter
with the National Instruments GPIB-PC
BASICA Language Interface and have an
Evaluation Report, consisting of measure-
ment results and test analyses, displayed to
the screen or printer.

PREREQUISITES
BASICA Interpreter

National Instruments GPIB-PC Interface with
5500 GPIB device, “A5500”, and GPIB-PC
interface board, "GPIB0”, configured and
installed. Refer to the National Instruments
manual and to the IBCONF listings of the
GPIBO board and the A5500 device con-
figuration enclosed with this document.

PACKAGE COMPONENTS

The following files are all included on the
disk. Note that this program uses version B
of the National Instruments software. Some
difficulties have been reported with the latest
version C of this software.

README.DOC is a general description and
instruction text. Recommended reading.

T5500.BAS is a BASICA program which ac-
cepts a series of test configurations (up
to 100), sets up the 5500, executes the
specified tests and reports the results to the
screen or printer. To run T5500 from DOS,
enter BASICA T5500; to run it from BASICA,
first LOAD “T5500” then enter RUN. T5500
prompts the user for the name of a Test Series
Configuration data file. If no file name is
entered, data must be entered via the key-
board, otherwise data will be read from the
named file. Refer to Test Series Configuration
below for a detailed description of the input
data required. Data files must be unformatted
ASCII text files, should be included in the
GP5500 directory and suffixed .DAT.

MKDATA.BAS is a BASICA program which
creates test data files for TS500. To run
MKDATA from DOS, enter BASICA
MKDATA; to run it from BASICA, first load
“MKDATA’ then enter RUN. MKDATA
prompts the user for the name of the file to
be created which should be suffixed .DAT.

After acquiring Test Series Identification
data, it will prompt the user for Test Specifica-
tion data starting with Command String Se-
quence. If no data is entered, the data file is
closed and MKDATA terminates. Refer to Test
Series Configuration below for a more
detailed description of input data.
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4.6.2 TEST SERIES CONFIGURATION

Test configuration data may be entered via
the keyboard or read from a data file at
T5500 run-time. Data files may be created
using MKDATA or with any word processor.
All data files must be ASCII text files of the
form:

Test Identification record

Instrument Identification record
Report Format & Destination record
General remarks record

Test Specification blocks - where Test
Specification block refers to the following
set of records:

Command String Sequence record
Reference Specification record

'Reference (Measurement) Units Display
record

Criteria Specification record
Criteria (Deviation) Units Display record
Comments record

All records are ASCII strings delimited by
quotes and there the number of Test
Specification blocks must be between 1 and
100. Record types are described below.
SAMPL.DAT, below, is an example of a valid
test data file. When entering data on the
keyboard from T5500 or MKDATA, the
quotes are omitted.
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4.6.3 TEST SERIES IDENTIFICATION RECORDS

Test Identification is the label associated with
the test series that is used in the Evaluation
Report header. This string is limited to 60
characters.

Instrument Identification is a label associated
with the particular instrument under test, i.e.
serial number that is used in the Evaluation
Report header. This string is limited to 60
characters.

Report Format and Destination designates
the printer or the screen as the output device

and selects long or short report formats.
Choices include “PA’, “PF”, “SA”, and “SF”
where “P” selects the printer, “S” the screen,
“A’ indicates that all individual test results
should be displayed, and “F” that only the
results of those tests which failed should be
displayed.

General Remarks refers to any comments
which should be part of the Evaluation
Report Summary. This string is limited to 256
characters.
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4.6.4 TEST SPECIFICATIONS REPORTS

Command String Sequence is a string of valid
5500 GPIB commands used to configure the
instrument to a known state prior to execut-
ing any measurements. T5500 initializes the
instrument to its default state by issuing a
DCL bus command before it begins the test
series; it, however, does not re-initialize the
instrument after each test. This string is
limited to 256 characters. A null command
string sequence will cause T5500 to output
the Evaluation Report and quit. A “/” com-
mand string sequence will cause T5500 to
start executing measurements without recon-
figuring the instrument.

Reference Specification is the numeric string
which represents the actual value, regardless
of units, to which measurement results will be
compared. It is up to the user to make sure
that the implied reference units correspond
to the currently selected units in which meas-
urement data is being returned by the 5500.
If “/” is entered as the reference specification,
the reference specification and reference
(measurement) units display are carried over
from the last test specification or a default of
0.1and V.

Reference (Measurement) Units Display indi-
cates the units display which is to accompany
the Evaluation Reports measurement and
reference data displays. Data is not con-
verted to fit the units display. Again, it is up
to the user to make sure that the implied
- reference units correspond to the currently
selected units in which measurement data is
being returned by the 5500. If “/” is entered

as reference specification, this record mustbe
omitted.

Criteria Specification is a numeric string
which represents the actual value to which
the deviation between measurement and ref-
erence is to be compared, regardless of units.
This string must be delimited by the test type
specification which indicates under what cir-
cumstances the test will fail. There are cur-
rently 6 types of tests available:

“R” . fail if abs ((measurement / reference) - 1)) criteria

“R+”  fail if (measurement / reference) - 1) criteria

“R-" fail if (measurement / reference) - 1) criteria

“D” fail if abs ((measurement - reference) criteria

“D4" fail if (measurement - reference) criteria
“D.» fail if (measurement - reference) criteria

where measurement is the data returned by
the instrument after triggering measurement
if it is not an error. If “/” is entered as the
criteria specification, the criteria specification
and criteria (deviation) units display are car-
ried over from the last test specification.

Criteria (Deviation) Units Display indicates
the units which will accompany the Evalua-
tion Report’s criteria and deviation displays.
If “%” units are selected, criteria and devia-
tion will be displayed 100 times the actual
value specified and used in calculation. If “/”
is entered as criteria specification, this record
must be omitted.

Comments is a string of up to 256 characters
which is used in the Evaluation Report at the
top of the test results display.
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4.6.5 SAMPLE TEST DATA FILE

File Name: SAMPL.DAT

“Sample Test” “Test Identification

“SN # 000000” Instrument Identification
“SA’ Report Déstination & Format

“This is an example”

General Remarks

“io 01 1.5vI" ‘Command String Sequence
“1.5" Reference Specification
“wr Reference (Measurement) Display
“01R+" Criteria Specification
“%" Criteria (Deviation) Display
“Test # 17 Comments
“1.8vI” Command String Sequence
“r Reference Specification
Reference (Measurement) Display
“r Criteria Specification
Criteria (Deviation) Display
“Test # 27 Comments

Following is the Evaluation Report produced by T5500.BAS SAMPL.DAT.

L
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4.6.6 5500 SYSTEM EVALUATION REPORT

Test ID : Sample

Test Instrument ID : SN # 000000
Date : 10-10-1984
Test # 1

Command Sequence: io o1 1.5vl

Measurement :15V
Reference : 1.5V
Fail Criteria : (measurement/reference - 1 >1%
Analysis : Passed with a deviation of 0%
Start Time : 14:51:21 <
Stop Time : 14:51:25
Readings :

1. Error12

2. Error12

3. Error12

4 Error22

5. Error1l

6. Error11

7. 156V

8 151V

10. 15V

11. 15V
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4.6.7 5500 SYSTEM EVALUATION REPORT

Test ID : Sample Test
Instrument ID : SN # 000000
Date : 10-10-1984
Test # 2

Command Sequence: 1.8vl

Measurement :1.79V

Reference :15V

Fail Criteria : (measurement/reference -1 >1%

Analysis : Failed with a deviation of 19.33333%

Start Time : 14:51:26

Stop Time : 14:51:35

Readings :
1. 1.79V 11.1.79V
2. 18V 12.1.79V
3. 18V 13.1.79V
4 18V 14.1.79V
5 179V 15.1.79V
6. 1.79V 16.1.79V
7. 1.79V 17.1.79V
8. 1.79V 18.1.79V
9. 1.79V 19.1.79V
10.1.79V 20.1.79V
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4.6.8 5500 SYSTEM EVALUATION REPORT

Test ID : Sample Test
Instrument ID : SN # 000000
Date : 10-10-1984
SUMMARY

Start Time : 14:51:20
Stop Time : 14:51:35

Execution Status : 2 measurement(s) attempted
Test completed with no errors generated

Analysis : Of 2 measurement test(s) performed , 1 failed and 1 passed

Remarks : This is an example

b
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4.6.9 IBCONF LISTINGS

CONFIGURED BEFORE PROCEEDING WITH THIS PROGRAM
Press RETURN to begin.

>>>>

Scanning file GPIB.COM . . . reading data . . .completed.

2 Board(s) 16 Device(s)

PARAMETER DEFAULT NEW VALUE
Reference Clock Frequency? (decimal)....[8 MHz]....... >
Disable Automatic Serial Polling? . . .. ... [no]...... >

You may now proceed with board and device level configurations.

If you need help, type HELP.

cmd>
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NAME: GPIB0O NUMBER: B 0
(1) Primary GPIB Address..........cceenveeverereeresesrsessessssessesens 00H
(2) Secondary GPIB AdAIess............ccccorereveeeeerrerersessesereserses O:none
((3) TIMEOUL SEHHNG.....c.euereerevenrreererereeesererersesesssssosesssssssnne 13
(4) EOS BYLe.....cceeevererenernirerencecsesecsnenessnsasnsssssnes ST OOH
(5) EOS MOMES.....cccuirererirercrnrirenreencrsssecersssasassssssesssssessssassens none
(6) Board OpHONS...........ccouieireneeicresnensnensessssssesssssssssesssons (SCEOT)
(7) Port Address...........c.ceeevereeerereerrereseeesssssesssssesssossorssesens 02B8H
(8) DMA Channel..........coveuiueeieeereeereceresesesesescesssesessssensossens 1
( 9) High-speed iming............ccoceevevveurerrereeeeesesnseersssnssssesns OFF
Footnotes:
SC Board is System Controller.
EOT Send EQI w/last byte of write.
REOS Terminate read on EOS.
XEOS Send EQI with EOS byte.
BIN Use 8-bit compare on EOS.
nnH Hexadecimal number.
cmd>
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Footnotes:

( 1) Primary GPIB Address...............
( 2) Secondary GPIB Address..........
( 3) Timeout setting..........ccocereererersess
(4) EOS byte......cccereerernenenncsnssnsnsses
( 5) EOS modes.........cccerueeeerenrerennes
( 6) Device Options.......cccccveeerenssunsens

EOT Send EOQI w/last byte of write.

REOS Terminate read on EOS.
XEOS Send EOI with EOS byte.
BIN Use 8-bit compare on EOS.
nnH Hexadecimal number.
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REM %%k Rk kX Rk kR Rk kR Rk kR KAk R ARk R AR XXX R ARk kh Ak kX hhkkkkkk

REM Make T5500 Data File - MKDATA - Version #48 - Oct 10'84
REM *RAkdRARek kR h R kAR kKRR KRR IR R IR I RRR AR R R AR RRIRR KRR A AR Ak R Rk
INPUT "Enter T5500 data file name "; FLNM$
REM If null string entered, exit
IF FLNM$ = "" THEN GOTO 320
REM Create & open file for output
OPEN "0",1,FLNM$
INPUT "Enter Test Identification";T$
INPUT "Enter Instrument Identification";I$
INPUT "Enter Report Destination & Format: SA/SF/PA/PF";R$
INPUT "Enter General Remarks";C$
PRINT #1,CHR$(34);T$;CHRS$(34);CHRS(34);1%;CHRS(34);CHRS(34);RS; CHR$(34) CHR$
);C$; CHR$(34)
INPUT "Enter 5500 GPIB Command String Sequence";CS$
IF CS$ = "" THEN GOTO 310 ELSE PRINT #1,CHR$(34);CS$;CHRS(34)
INPUT "Enter Reference Specification (default is /)";RF$
IF (RF§ <> "/") AND (RF$ <> "") THEN GOTO 200
PRINT #1,CHRS$(34);"/";CHRS(34)
GOTO 220
INPUT "Enter Reference (Measurement) Units Display";RU$
PRINT #1,CHR$(34);RF$;CHRS(34);CHRS$(34);RUS$;CHRS(34)
INPUT "Enter Criteria Specification (default is /)";CR$
IF (CR$ <> "/") AND (CR$ <> "") THEN GOTO 268
PRINT #1,CHR$(34);"/";CHRS$(34)
GOTO 289
INPUT "Enter Criteria (Deviation) Units Display";Cus$
PRINT #1,CHR$(34);CR$;CHRS(34);CHR$(34);CUS;CHRS(34)
INPUT "Enter Comments";CM$
PRINT #1,CHR$(34);CM$;CHRS(34)
GOTO 146
CLOSE #1
END
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REM AR R R R R R R R R R R R R AR R R AR R AR R A AR A R AR A AR A A R XA AR AR R AR R AR R AR AR RXARARARR XA

REM 5580 Evaluation Test - T5508 - Version #68 - Oct 10'84
REM  KXRAKKAXXRAKIKKKKKEIIXRKIXARKRERKEKRKKKKRKKKKRERRRRRAKRRRAKAI A XA X AR R

REM  AXXAEREARRRRERAIAKKIRRRERERRRERRRHRAAARRRRRRRRARIERERRRRIRAKK IR RA AKX
REM  GPIB controller initialization sequence
REM = RAEAARERRRAXKERRERKKERERARIRIRERAAAKKERIRIKRRIRRRARRIREARARRAK KA RE K
CLEAR ,58008! ' ' GPIB-PC Rev, B.1l
IBINITL = 58006! ' BASICA Declaration File
IBINIT2 = IBINITL + 3 v
BLOAD "bib.m",IBINITI
CALL IBINIT1(IBFIND,IBTRG,IBCLR,IBPCT,IBSIC,IBLOC,IBPPC,IBBNA,IBONL,I
c, 1BSRE, IBRSV, IBPAD, IBSAD, IBIST, IBDMA, IBEOS, IBTMO, IBEOT)
CALL IBINIT2(IBGTS,IBCAC,IBWAIT,IBPOKE,BWRT,IBWRTA, IBCMD, IBCMDA, IBRD
RDA, IBSTOP, IBRPP, IBRSP, IBDIAG, IBXTRC, IBSTA%, IBERR%, IBCNT%)
REM = RRRekddddkkk Rk hk g g0k h kR R h R R Rk kAR RLARRRIIHRERRAAIERAAK IR

REM Main initialization sequence

REM = **kRREEkhhk AR RRXKARRRRRKRXIHRRRRRRRAARRRRARRRRRRIIRAR SRR AR KKK K
REM Test declarations & initialization sequence

GOSUB 1270 .
REM - Find device (A5508) & board (GPIBM) identifiers

REM Define GPIB read termination criteria & timeout

GOSUB 810

REM If error generated, report & quit

IF ECODE <> @ THEN GOTO 598

REM Clear interface & instrument ( to default state)

REM Put instrument into RWLS state, HOLD mode & select all SRQ conditions
GOSUB 1020

REM If etror generated, report & quit

IF ECODE <> @ THEN GOTO 590

REM Clear 5508 GPIB input buffer ’

GOSUB 6419

IF ECODE <> @ THEN GOTO 590

REM Start time

SSTRT$ = TIMES

REM *********************************************************************

REM Main loop: execute command sequences & measure
REM = A KAREXXKAXRARRRRERKKRAKRKRRIIAAARRER KKK KRAAAIAK KA RKRRKKKKARRI AR KKK KK

REM Get confiquration data: command string, reference & test criteria
REM Initialize test variables

GOSUB 1764

REM If no more data, report & quit

IF NOMORE THEN GOTO 599

REM If error generated, report & quit

IF ECODE <> @ THEN GOTO 598

REM Start time

TSTRT$(TCNT) = TIMES

REM Trigger measurement, collect & evaluate results
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GOSUB 2488

REM If error generated, report & quit

IF ECODE <> @ THEN GOTO 528

REM If settling criteria satisfied, then next test, else try again
IF SETTLED = § THEN GOTO 468

IF MSTATS(TCNT) = # THEN FCNT = FCNT + 1 ELSE PCNT = PCNT + 1

REM Stop time

TSTOPS(TCNT) = TIMES

REM  Next test

IF ECODE = 0 THEN GOTO 360

REM KRR R EERI IR KRR R AR I AR KRR ERR IR RIIRK IR RRRRR TR R ARk Rk Ak kv kk k¥

REM  Report & exit
REM = ARk kh ok kkkk kR kR AR AR AR AR H R AR IR IR AR KRR KR KR ARIRRI AR RR A IR R KRR R IR
SSTOP$ = TIMES
IF IMODE = 2 THEN CLOSE #1
REM If reported error = Device Find, Board Find, IFC, Remote
REM Enable, Remote Disable, Sending Listen Address, Invalid Test Data
REM do not attempt to clear instrument or return to LOCS state
IF (ECODE <> @) AND (ECODE <= 6) THEN GOTO 748
REM If reported error = SDC, LLO
REM do not attempt to clear instrument
IF (ECODE = 7) OR (ECODE = 8) THEN GOTO 724
REM Clear instrument to default machine status
CALL IBCLR(DVM%)
REM Clear instrument to default machine status
CALL IBCLR(DVM%)
REM Return instrument to LOCS state
V% = @ : CALL IBSRE(BRD8%,V%)
REM Report measurement test results on screen or printer

7

GOSUB 27449
END
REM = *kkkxkkkkd Xk kXXX XXXk XX SUBROUTINES kA Xk kR kX Rk Rk kKA KRk XK AR RAXRK KR AKX

REM RREKRBRRRRRRRRRRRRERRRRRRR RN AR AR KRR KRR A kAR kv ke kv kv ks khkkd

REM Find device (A5508) & board (GPIB#) identifiers
REM I3 R R R R R R 833 R332 3333333333332 2223333323323 2223200
DEV$ = "AS5500" : BDNAMES = "GPIB@"

REM Set ECODE to Device Find Failed error

ECODE = 1

CALL IBFIND(DEVS,DVM%)

REM Trap Device Find Failed error

IF DVM% < @ THEN GOTO 9849

REM Set ECODE to Board Find Failed error

ECODE = 2

CALL IBFIND(BDNAMES$,BRDO%)

REM Trap Board Find Failed error

IF BRDO% < @ THEN GOTO 988 - g\/,

REM Set timeout to 18 sec
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938 V& = 13 : CALL IBTMO(DVM%,V%)
940 REM Set read termination criteria to E0OS & E0S to <LF>

950 V% = &H400 + &HA : CALL IBEOS (DVM%,V%)
960 REM Clear ECODE
976 ECODE = @

980 RETURN
99 REM XXXk Xk kxkRARARXRIRRIRIRKXIXXAIATRRIRAKRRIRRIRRR KRS RR AR R RR KRR D KR &

1900 REM Board IFC, LLO, SDC, put instrument in HOLD & select all SRQ
1916 REM P L I s L e 2223822333 3323333333333 3322288333332 33 %]
1620 REM Execute IFC
1036 ECODE = 3
1046 CALL IBSIC(BRD#%)
10450 IF IBSTA% < @ THEN GOTO 1238
1666 REM Put instrument in REMS state: Remote enable
16708 ECODE = 4
1680 V% = 1 : CALL IBSRE(BRDA%,V%)
1098 IF IBSTA% < @ THEN GOTO 1230
1168 REM Put instrument in RWLS state: assert LLO
1119 ECODE = 8
( 1128 CMD$ = CHR$(&H1l) : CALL IBCMD(BRD@%,CMD$)
113¢ IF IBSTA% < # THEN GOTO 1230
1140 REM Clear instrument to default state: assert SDC
1150 ECODE = 7
1160 CALL IBCLR(DVM%)
1170 IF IBSTA% < @ THEN GOTO 1238
1180 REM Put instrument in 'Hold Mode' & select all SRQ conditions
1196 ECODE = 18
1269 WRTS$ = "T122.2SP" : CALL IBWRT(DVM%,WRTS)
1210 IF IBSTA% < § THEN GOTO 1238
1220 ECODE = @ ’
1239 RETURN
1240 REM P L2 2R 2232212 33 3233333333334 833333333333 33323 8533332333543

1250 REM Declarations & initialization
1260 REM  A**EXddk kR xkd kXA khhkkRAARRRKAARRRKXRRRXRAH IR KR KKK ARRRRKR AR KRR KKK

1276 DIM BUFR$(1049,20) 'instrument message buffer

1288 DIM CMDSTR$(108) ‘command string buffer

1290 DIM REF!(160) 'reference buffer

1366 DIM RUNITSS(106) 'measurement & reference units
1316 DIM CRTRIA!(188) - 'fail criteria buffer

1320 DIM TTYP(100) 'test type buffer

1330 DIM MSTATS(108) 'measurement status

1344 DIM MARGIN! (1080) 'PASS/FAIL MARGIN

1350 DIM CUNITS$(108) 'criteria units

1360 DIM MCNT(1689) 'measurement counter buffer
1378 DIM TSTRT$(108) 'measurement start time buffer

Q\// 1380 DIM TSTOPS(1606) ~ 'measurement stop time buffer
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1398 DIM NOTESs(16€8) 'comments
1480 REM Test constants:
1410 SETLCNT = 3 '# of consecutive in range measurements re: settling
1420 MAXTRIG = 20 '# of measurement attempts before test fails
1430 SRNGE! = .1 'settling range
1440 SPMAX = 100 '# of serial polls before test fails
1456 REM Test variables initialization:
1466 TCNT = 0 ‘test counter
1470 NOMORE = @ 'no more test data flag
1486 ECODE = @
1499 FCNT = 0 : PCNT = @ 'pass/fail counters

1509
1510
1520
1538
1540
1558
1560
1570
1580
15949
1600
1610
1620
1630
1648
1650
1660
1676
1680
1690
1709
1719
1720
1738
1748
1758
1760
1776
1780

1798

1809
1810
1820
1830
18489
1859

REM Test data input initialization

REM Collect data file name

INPUT "Test data file "; INNAMES

REM If user response is null, data entered via keyboard
IF INNAME$ = "" THEN IMODE = 1 ELSE IMODE = 2
ON IMODE GOSUB 1644,1578

RETURN

OPEN "I",1,INNAMES$

REM Get test identification from input file
INPUT #1,TESTNM$, INSTRNMS,RMODES

REM  Get comments

GOSUB 4810 A

SNOTESS = ANOTES$

RETURN

REM Get test identification from keyboard
INPUT "Test identification"; TESTNM$

REM Get instrument identification

INPUT "Instrument identification";INSTRNMS
REM Report destination

INPUT "Report to screen (S) or printer (P)"; RMODE$
REM General comments

INPUT "General remarks";SNOTESS

RETURN
REM  HRRA*ARdrdhdh kR kb h Rk kX Rk Rk AR I XA R RRIRRIII AR KRR R Rk bR Rk bk %k

REM Initialize test, get configuration data & send command string

REM = R*khRhkdkak Rk kR R RARRARARK AR KRR RARERARKRIARRIRRRKRRARKRIARRRKRRARKE
TCNT = TCNT + 1

MCNT(TCNT) = # 'total # of attempted measurements

MSTATS(TCNT) = # 'initial status = failed
SFLAG = § '# consecutive in range measurements
SETTLED = ¢ 'settled measurement flag

REM Read commands, reference & criteria from keyboard or data file
ON IMODE GOSUB 5024, 4900

IF NOMORE = # THEN GOTO 1858

TCNT = TCNT - 1 : RETURN .

IF CMDSTR$(TCNT) = "/" THEN GOTO 1898
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1860
1876
1880
1890
1900
1910
1920

- 1938
1940
1959
1960
1970
1980
1999
2000
2010
2020
2030
2040

(2050

- 2060
2079
2080
2090
2100
2119
2120
2130
2140
2150
2160
2178
2180
2199

2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300

2310
&\//;232a

ECODE = 108

CALL IBWRT(DVM$%,CMDSTRS (TCNT))

IF IBSTA% < @ THEN GOTO 2180

REM Convert reference & save it

IF REFSTRS <> "/" THEN GOTO 1968

IF TCNT <= 1 THEN GOTO 19460

REF! (TCNT) REF! (TCNT-1) : RUNITS$(TCNT) = RUNITS$(TCNT-1)

GOTO 1970

REF! (TCNT) = .1 : RUNITS$(TCNT) = "V"
GOTO 1979

REF! (TCNT) = VAL(REFSTR$)

REM Check whether criteria valid & save value

IF CRTSTRS <> "/" THEN GOTO 2040

IF TCNT <= 1 THEN GOTO 2020

CRTRIA! (TCNT) CRTRIA! (TCNT-1) : TTYP(TCNT) = TTYP(TCNT-1)

CUNITS$ (TCNT) = CUNITS$(TCNT-1) : GOTO 2170

CRTRIA! (TCNT) = .1 : TTYP(TCNT) =

CUNITS$(TCNT) = "%" : GOTO 2170

REM Determine type of evaluation to be done on data

TTYP(TCNT) = 1 : ECODE = 12

CRTRIA! (TCNT) = VAL(CRTSTRS)

I =1 :L =LEN (CRTSTRS)

M$ = MID$(CRTSTRS,I,1)

IF (M$ = "R") OR (M$ = "r") OR (M$§ = "D") OR (M$ = "d") THEN GOTO 2124
I=1I+1

IF I > L THEN GOTO 2180 ELSE GOTO 2080

IF (M$ = "D") OR (M$ = "d") THEN TTYP(TCNT) =

IF I = L THEN GOTO 2178

M$ = MID$(CRTSTRS,I+1l,1) : TTYP(TCNT) = TTYP(TCNT) + 1

IF (M§ <> "-") AND (M$ <> "+") THEN GOTO 2180

IF M$ = "-" THEN TTYP(TCNT) = TTYP(TCNT) + 1

IF (TTYP(TCNT) <= 3) AND (REF!(TCNT) = #) THEN ECODE = 11 ELSE ECODE = §
RETURN

REM! KRR KRR KRR KKK KRR R A IR AR R IRk ke kR kR kR Rk kR k%

REM Read instrument messages & report read error if it occurs

REM KREK KKK KRR KRR KKK IR AR IR R IR KA RK IR AR I R kIR R R Rk kkhkkhkk
ECODE = 9

RD$ = SPACE$(12) : CALL IBRD(DVM%,RD$)

REM = If read error detected then return Read Falled error

IF (IBSTA% AND &H8068) <> 8 THEN GOTO 2270

ECODE = @

RETURN

REM Iy L2 23R 233332233333 3333333853323 3833383343333 8333333333344

REM Serial poll
REM *****************************************************************

ECODE = 15
SPCNTR = @
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2338
2340
2350
2360
2379
2380
2390
2400
2410
2420
2430
2449
2450
2460
2470
2480
2490
2500
2518
2520
2530
2549
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2718
2720
2730
2740
2750
2760
2710
2780

S8PR% = 8

CALL IBRSP(DVM%,SPR%)

REM If B6 of SPR not set, device not requesting service

IF (SPR% AND &H40) <> @ THEN GOTO 2414

REM If device not requesting service, try again ( upto 20 times)
SPCNTR = SPCNTR + 1

IF SPCNTR < SPMAX THEN GOTO 2330 '

RETURN

REM If device requesting service, only B2..B# relevant

SPR% = SPR% AND &H7

ECODE = §
RETURN
REM = RERRRR A Ak hh ok kh kAR R R R AR R kR AR AR AR AR AR AR I AR KRR RI R IR AR AR KRR AR AR KRR

REM Trigger measurement & read results

REM ARAKRREAKRRR I KRR KRR AR RARARAT AR A RR AR AR R AR R AR AR R Rk kR hhkhhkhkhkk
ECODE = 13

CALL IBTRG(DVM%)

IF IBSTA < @ GOTO 2660

REM Serial poll device

GOSUB 2318

REM If serial poll failed, exit

IF ECODE <> # THEN GOTO 2668

REM Read instrument message

GOSUB 2200

IF ECODE <> @ THEN GOTO 2660

REM If fatal instrument error returned, then exit

ECODE = 14

IF (SPR% AND &H4) <> @ THEN GOTO 2660
ECODE = @

MCNT(TCNT) = MCNT(TCNT) + 1

BUFR$ (TCNT,MCNT(TCNT)) = RD$
REM Evaluate results

GOSUB 4174 o~
RETURN
REM [ 3 R R 3 R R R 3323833133 833333 3333233338333 248

REM Report test results on screen or printer

REM I3 R 23 2833333233433 323422333 3333323333 3333433333333 33125433
RFLAG = 1 : AFLAG = 1 'intialize report flags to screen/all
R1$ = MID$(RMODES,1,1) : R2$ = MID$(RMODES,2,1)

IF (R1$ = "p") OR (R1$ "ph) THEN RFLAG = 2

IF (R2§ "£") OR. (R2$ "F") THEN AFLAG = 2

LASTP = 0 'last page flag

REM Build page header

DIM HDR$(11l) : DIM EVAL$(25)

IF TESTNM$ = "/" THEN TESTNM$ = "

IF INSTRNM$ = "/" THEN INSTRNM$ = ""

i 1 e
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2790
2800

2819
2828
2830
2840
2850
2860
2878
2884
2899
2900
2919
2928
2930
2940
2950
29640
2978
2980
2999
3000
3019
3029
3030
3040
3850
30649
3070
3080
3090
3100
3119
3124
3130
3149
3158
3160
3178
31840
3190
3200
3210
3220
3230
32449
3250

ON RFLAG GOSUB 5240,5344d
REM Report individual test results

IF TCNT = § THEN 3200
FOR I = 1 TO TCNT STEP 1
REM Measurement evaluation

IF (AFLAG = 2) AND (MSTATS(I) = 1) THEN GOTO 3190
GOSUB 3258

IF CMDSTRS$(I) = "/" THEN CMDSTRS$(I) = ""
CMTSTRS$ = "Command Sequence: " + CMDSTRS(I)
GOSUB 57940

EBL =5

FOR J =1 T0O 4 STEP 1

EVALS(EL) = CSTR$(J)

EL = BL + 1

NEXT J '

EVALS$(9) = "Measurement:" + SPACE$(7) + MSMSTRS

EVAL$(18) = "Reference:" + SPACE$(9) + REFSTR$
EVALS$(11l) = "Fail Criteria:" + SPACE$(6) + CRTSTRS
EVAL$(12) = "Analysis:" + SPACE$(1l) + ANLYSS
EVAL$(13) = "Start Time:" + SPACE$(9) + TSTRTS(I)
EVAL$(14) = "Stop Time:" + SPACE$(18) + TSTOP$(I)
EVAL$(15) = "Readings:"

EL = 16 : J = 1 : JMAX = CINT{CSNG(MCNT(I))/2!})

IF MCNT(I) => 10 THEN JMAX = 10 ELSE JMAX = MCNT(I)

IF J > JMAX THEN GOTO 3109

GOSUB 4430

S1$ = SPACE$(10-LEN(NUM1$)) : S2$ = SPACE$(30-LEN(RDNG1$))
$3% = SPACES$(10-LEN(NUM2$))

EVAL$(EL) = NUM1$ + S1$ + RDNG1$ + S2$ + NUM2$ + S35 + RDNG2$

EL=EL+1:J=J+t1

GOTO 3038 J
IF EL = 26 THEN GOTO 3130

EVALS$ (EL) = "

EL = BL + 1 : GOTO 3144
CMTSTR$ = NOTESS$(I)
GOSUB 57940

FOR J = 1 TO 4 STEP 1
EVAL$(J) = CSTR$(J)

NEXT J

ON RFLAG GOSUB 3936,3809
NEXT I

REM Display overall evaluation
LASTP =1

GOSUB 5530

RETURN

REM HREERRRA IR EEIRRERRRRA RN RRRR AR R AR R R R R AR Rk Rk Rk bk h ke d Rk h Rk

REM Evaluate test results
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3260 REM R AR R R R R R R R R R R A R R R R AR A R R R AR AR RN N R R R R R AR KRR R ARKRAKRRKRAKRKRRRRRKERR X %%
3270 IF (I <> TCNT) OR (ECODE < 9) THEN GOTO 3319
3280 MSMSTRS$ = "Not Available™ : ANLYS$ = STATUSS
3299 IF ECODE <> 12 THEN GOTO 3380
3300 CRTSTRS = "Invalid" : GOTO 3444
3319 REM Build measurement display string
3320 MSMSTRS$ = STR$(VAL(BUFRS$(I,MCNT(I)))) + " " + RUNITSS(I)

3339 REM Build analysis string

3340 IF MSTATS(I) = O THEN A$ = "Failed" ELSE A$ = "Passed"

3350 IF CUNITSS(I) = "%" THEN C! = MARGIN!(I) * 194! ELSE C! = MARGIN!(I)
3360 ANLYSS = A$ + " with a deviation of " + STR$S(ABS(C!)) + "™ " + CUNITSS(I)
3370 REM  Build ctriteria string

3380 IF TTYP(I) > 3 THEN A$ = "(measurement - reference)" ELSE A$ = "(measuremen
t/reference - 1)"

3390 IF CUNITS$(I) = "%" THEN C! = CRTRIA!(I) * 10¢¢! BLSE C! = CRTRIA!(I)
3400 B$ = STRS$(C!) + "™ "™ ¢ CUNITSS(I) :

3419 IF (TTYP(I) = 1) OR (TTYP(I) = 4) THEN CRTSTR$ = "abs" + A$ + " > " + B$
3420 IF (TTYP(I) = 2) OR (TTYP(I) = 5) THEN CRTSTR$ = A$§ + " > " + B§

3430 IF (TTYP(I) = 3) OR (TTYP(I) = 6) THEN CRTSTRS = A$ + " < " + B$

3440 IF ECODE = 11 THEN REFSTR$ = "Invalid" ELSE REFSTR$ = STR$(REF!(I)) + " " +
RUNITSS(I)

3456 RETURN

346ﬂ REM KKK EEEREEERERE KRR KL KRR KRk Rk kR kAR kKRR R Rk kb kkh k)
3470 REM  Set DEVTN! to the difference between measurement & reference

348@ REM RERE RN ERA KRR AR LR AR R IR AR A KRR R R R RRRRRRRR A AR Rk k%
3494 DEVTN! = MSMNT! - REF!{TCNT)

3569 RETURN _

351g REM R R R TR AR R AR R R R R AR IR AR AR R IR KRR KRR AR IR XA R R R LRI AR
3520 REM  Set DEVTN! to the ratio of deviation measurement to reference

353ﬂ REM AREEEEREERKREIREERKRKR IR EREERE XK KRR TRRR AR Rk ARk hkk k%
3540 DEVTN! = (MSMNT! / REF!(TCNT)) - 1

3558 RETURN

356@ REM AKREKEREKRRERE KRR KRR R R R R AR R KRR ARk R R kR kv kkkhkkxkkhhhkk
357¢ REM Fail if measurement result not in range

353g REM KKK KKK ERRRRE AR AR AR IR IR LR KRR R AR R KA AR KRR KRR R R Rk kkkkkkkkkk
3590 MRGN! = ABS(DEVTN!) - CRTRIA!(TCNT)

3660 MARGIN!(TCNT) = ABS(DEVTN!)

3610 IF MRGN! > O! THEN MSTATS(TCNT) = § ELSE MSTATS(TCNT) = 1

3620 RETURN

363” REM KK EERE R REER IR IR RKE AR IR R RKRRARK KRR R R KRR AR KRR KRR AR ARk kR kR
3649 REM Fail if measurment result too large

365@ REM KKK REREKEKK IR RE R KKK R IR AR KRR LR R AR AR Rk AR kbR ke kk k%
3660 MRGN! = DEVTN! - CRTRIA!(TCNT)

3670 MARGIN!(TCNT) = ABS(DEVTN!)

3680 IF MRGN! > @ THEN MSTATS(TCNT) = @ ELSE MSTATS(TCNT) = 1

3694 RETURN
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3700
3710

3720
3730
3740
3750
3760
3770
3780
3790
3800
3819
3820
3830
3840
3850
3860
3870

. 3888

(3898
3900
3916
3920
3930
3940
3950
3960
3970
3980
3990
4900
4010
4020
4030
4040
4050
4060
4070
4080
4890
4100
4110
4120
4130
4140

4150
(‘“/ 4160

REM AR Aafd s afn A A f AR AR AR AR AR AR A A AR AR AR AR RN AR NN AR R AR AR KRR KRR RRRAAR
REM Fail if measurement result too small

REM ******************************************************************
MRGN! = DEVTN! - CRTRIA!(TCNT)

MARGIN! (TCNT) = ABS(DEVTN!) _

IF MRGN! < @ THEN MSTATS(TCNT) =0 ELSE MSTATS(TCNT) =1

RETURN
REM = Rk h Rk kk Rkt R dkaahh kAR Ak AR KRR R AR I AR KKR AR KK AAR A RKKA KK A XX

REM Print test evaluation

REM ******************************************************************
LPRINT CHR$(12)

MIDS (HDR$(2),PPNTR,2) = STRS (PNUM)

FOR IJ = 1 TO 11 STEP 1

LPRINT HDR$(IJ)

NEXT IJ

FOR IJ =1 TO 25 STEP 1

LPRINT SPACES$(5) + EVALS(IJ)

NEXT IJ

IF PNUM = PMAX THEN LPRINT CHR$(12) ELSE PNUM = PNUM + 1

RETURN

REM KL IR KA KRR AR KKK R R RR KRR KRR Ak kAR Kk kxR hkkkkhhkkkkkk
REM Write test evaluation to screen

REM ******************************************************************
LNl =1 "first display line

IF PNUM = PMAX THEN LN2 = 19 ELSE LN2 = 14 'last display line

MIDS (HDR$(1),PPNTR,2) = STRS (PNUM)

PNUM = PNUM + 1

FOR IJ = 1 TO 3 STEP 1
PRINT HDR$(IJ)

NEXT IJ

FOR IJ = LN1 TO LN2 STEP 1
PRINT EVAL$(IJ)

NEXT IJ

IF PNUM > PMAX THEN GOTO 4130

FOR IJ = 1 TO (26 - ((LN2 - LN1) + 1)) STEP 1
PRINT " "

NEXT IJ

INPUT "Continue";SCRQ$

IF (SCRQ$ = "n") OR (SCRQ$ = "N") THEN GOTO 4120

IF LN2 = 25 THEN GOTO 4134

LNl = 15 : LN2 = 25

GOTO 3958

END

RETURN

REM  RRkddhdhdd bk kAR xRk kd Rk kR dhdh kR kR R RRRERRRAFERRIRRR AR AR b Rk

REM Check for valid measurement results
REM ******************************************************************
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4178
4189

4190
4200
4218
4220
4230
42489
4259
4260
4270
4280
4299
4300
4319
4320
4330
4349
4350
4360
4370
4380
4399
4400
4419
4420
4439
4449
4450
4460
4470
4480
44949
4500
4510
4520
4530
4540
4550
4568
4579
4580
4590
4600
4610

REM Check whether data returned is an error
IF (MID$(RD$,1,4) = "+908") AND (MID$(RD$,7,4) = "E+85") THEN GOTO 4378

MSMNT! = VAL(RD$)

REM Check for settled measurement results

IF TTYP(TCNT) <= 3 THEN TTYP1 1 ELSE TTYP1 = 2

IF TTYP(TCNT) <= 3 THEN TTYP2 = TTYP(TCNT) ELSE TTYP2 = TTYP(TCNT) - 3
REM Calclate deviance

ON TTYP1 GOSUB 3520,3478

REM Calculate analysis

REM Measurement relative to reference must be

REM Within specified range to pass, in the case of TTYPl = #

REM Below specified range to pass, in the case of TTYPl =1

REM  Above specified range to pass, in the case of TTYP1 = 2
ON TTYP2 GOSUB 357#,3648,3716

IF MSTATS(TCNT) = @ THEN GOTO 4370

SFLAG = SFLAG + 1

IF SFLAG < SETLCNT THEN GOTO 43840

REM Case of valid measurement reported & settling criteria passed
SETTLED = 1

RETURN

SFLAG = ¢

IF MCNT(TCNT) => MAXTRIG THEN SETTLED = 1

RETURN

REM kkk Ak kR k kR khkkhkhkkkkkr bk ok hkkkd Rk kkhkkkhkkkhhdkkkhkkki

REM Create "Readings:" display

REM = Ak kkk kR kR kR AR KRR AR AR I AR AR AR AR KA AR KRR ARIRR IR AR KRR AR A RK AR ARk %
NUM1$ = STR$(J) + "." : R$ = BUFR$(I,J)

GOSUB 45104 : RDNG1§ = RS

IF MCNT(I) => (J+10) THEN GOTO 4488

NUM2$ = "' : RDNG2§ = ""
RETURN
NUM2§ = STR$(J+10) + "." : R§ = BUFR$(I,J+18)

GOSUB 4518 : RDNG2§ = R$

RETURN

IF (MID$(RS,1,4) = "+96@") AND (MID$(R$,7,4) = "E+@5") THEN GOTO 4540

R$ = STR$(VAL(R$)) + " " + RUNITSS(I)

RETURN

R$ = "Error " + MID$(R$,5,2)

RETURN

REM AR KRR AR IR R IR KKK AR AR AR AR R R AR KRR AR AR AR R R AR R R AR AR R R AR AR TRk k%

REM <Create test status display

REM 3R 3328333888328 2328 8333833333333 333333323284

IF ECODE <> # THEN GOTO 4610

STATUSS = "no errors generated" : RETURN

ON ECODE GOTO 4628,4630,4648,4650,4660,4670,4680,4690,4700,4710,4720,4730,4

748,47506,4760,4770

4620

STATUSS = "device find failure" : RETURN
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L

4630
4640

4650
4660
46170
4680
4690
4790
4710
4720
4730
4740
4750
TURN
4760
4770
4780
4790
4800
4810
4820
4830
4849
4850
4860
4870
4880
4890
4909
49190
4920
4930
4940
4950
4960
4979
4989
4990
5009
5010
5020
50348
5049
5058
5060
5070
5089

STATUSE = "board find failure" :; RETURN

STATUSS = "IFC failure" : RETURN

STATUSS = "remote enable failure" : RETURN

STATUSS = "listen address failure" : RETURN

STATUSS = "remote disable failure" : RETURN

STATUSS = "SDC failure" : RETURN

STATUSS = "LLO failure" : RETURN

STATUSS = "read failure" : RETURN

STATUSS = "write failure" : RETURN

STATUSS = "invalid reference" : RETURN

STATUSS = "invalid criteria" : RETURN

STATUSS = "trigger failure" : RETURN

STATUSS = "fatal instrument error " + MID$(BUFRS$(TCNT,MCNT(TCNT)),5,2)
STATUS$ = "instrument not resquesting service" : RETURN

STATUSS$ = "measurement settling failure" : RETURN

REM = *RHAhRAkk kR RAARRAERARRIRKRIRARRKARREIKERKRKRRKKARRKRRIRRRHKARKR KK

REM Get comments from input file # 1

REM = RXAhkkkddkhk kxR R RRRAAhRRRRRRRIRRKRRIARIH BRI R R AR DR RRKI AR IR KK KR
INPUT #1,ANOTE$

IF RIGHT$(ANOTES,1) <> "'" THEN GOTO 4860

INPUT #1,BNOTE$

ANOTE$ = MID$(ANOTE$,1,LEN(ANOTES$)-1) + " " + BNOTES

GOTO 4820

RETURN

REM = KAk RA kAR h kA kR KRR RRRRR AR RK KA R AR R R KRR RRK R RR KR AR IR AR KA KR

REM Get configquration data from input file # 1

REM RERERRE KRR R R KRR AR IR R IRk kR kR R Rk hhk kR ARk kA kR Rk kR R Rk
IF EOF(1l) THEN GOTO 4980

INPUT #1,CMDSTRS (TCNT),REFSTRS

IF REFSTR$ <> "/" THEN INPUT #1,RUNITS$(TCNT)

INPUT #1,CRTSTRS

IF CRTSTR$ <> "/" THEN INPUT #1,CUNITS$(TCNT)
GOSUB 4818

NOTES$ (TCNT) = ANOTES

RETURN

NOMORE = 1 : RETURN

REM KEEKKKERKRRREKRKKIKIII I AT R Rk hh kR kAR RARK kb kR kR kR Rk kkkkkk%

REM Get configuration data from keyboard

REM AR AR R R AR R LR R KRR KRR R IR AR AR AR R KRR R AR kR Ak khk kR hk kR k)X
INPUT "Enter command string";CMDSTRS$(TCNT)

IF CMDSTRS$ (TCNT) = "" THEN GOTO 5230

INPUT "Enter reference";REFSTR$

INPUT "Enter criteria";CRTSTRS

INPUT "Enter comments";NOTES$(TCNT)

REM Extract reference units from REFSTR if not /

IF REFSTR$ = "/" THEN GOTO 51449
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5090
5160
5110
5120
5138
5140
5150
5160
5174
5180
5198
5200
5210
5220
5230
5240
5259
5260
5270
5280
5290
5300
5318
5320
5339
5340
5350
5368
5379
5380
53940
5400
5410
5420
5430
5440
5458
- 5460
5479
2480
5499
5500
5510
5520
5539
5540
5550

RI=1:R
IF MID$(RE
RI =RI +1

IF RI < RL THEN GOTO 5190

IF RI <> RL THEN RUNITSS$(TCNT) = MID$(REFSTR$,RI+1,RL-RI)

REM Extract criteria units from CRTSTR if not /

IF CRTSTRS = "/" THEN GOTO 5228

CI =1 : CL = LEN(CRTSTRS$)

IF MID$(CRTSTRS,CI,1) = " " THEN GOTO 520840

CI =CI +1

IF CI < CL THEN GOTO 51740

IF CI <> CL THEN CUNITS$(TCNT) = MID$(CRTSTR$,CI+1,CL-CI)

IF CI < CL THEN CRTSTR$ = MID$(CRTSTR$,1,CI-1)

RETURN

NOMORE = 1 : RETURN

REM KA REEEXRRRRRRR R R AR TRk Rk R AR kAR kR R kR e kR Rk kR Rk kR kR

REM Build screen header & initialize screen variables

REM = AR Ak Ak Rk Rk Rk Rk kAR R AR AR R AR R AR IR A RARA KRR A RAR KKK KRR ARRR KRR R KRR I * X
PMAX = (2 * TCNT) + 1 'total pages

PNUM = 1 'current page

PPNTR = 'page number position

HDR$ (1) SPACES(68) + "page 1 / " + STR$(PMAX)

HDR$(2) "Test ID:" + SPACE$(1l2) + TESTNM$

HDRS$(3) "Instrument ID:" + SPACE$(6) + INSTRNMS

RETURN '
REM = Ak kR R R AR AR AR AR AR AR R AR R R AR AR AR A KRR AR RRAA R IR KRR R AR R

L = LEN(REFSTRS)
FSTRS,RI,1) = " " THEN GOTO 5138

Ha N o
on

REM Build print header & initialize print variables

REM AREERERERARERKKKRKKIR R KRR RRRRR AR AR AR R ARk Rk h koo khkh ko hdhhkkhhkhkk
PMAX = TCNT + 1 'total pages

PNUM = 1 'current page

PPNTR = 65 'page number position

HDRs(l) = tn

HDR$(2) = SPACES$(68) + "page 1 of" + STR$(PMAX)

HDR$(3) = un ‘

HDR$(4) = SPACE$(25) + "55008 SYSTEM EVALUATION REPORT"

HDR$(5) = "" : HDR$(6) = "

HDR$(7) = SPACES$(5) + "Test ID:" + SPACE$(12) + TESTNMS

HDR$(8) = SPACE$(5) + "Instrument ID:" + SPACE$(6) + INSTRNMS$

HDR$(9) = SPACES$(5) + "Date:" + SPACE$(15) + DATES

HDR$(1@) = "" : HDR$(1ll) = ""

RETURN

REM KRR RE KRR A I REER KRR IR RRARE KRR RR KRR AR AR R ARk ke hkkkkk kb kR

REM Display overall evaluation

REM = Ak khkr Ak kA kAR XA KRR AR IR IR KRR KRR AR RA AR AR A AR IR KR A R AR KRRk
EVAL$(1) = "" : EVAL§(2) = ""

EVAL$(3) = SPACE$(35) + "SUMMARY"

EVAL$(4) = nn !
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"Start Time: " + SPACES(8) + S8TRT§ : EVAL§(6) = "

5570 EVALS$(7) = "Stop Time: " + SPACE$(9) + SSTOP$ : EVALS(8) = "

5580 EVALS$(9) = "Execution Status: " + STR$(TCNT) + " measurement(s) attempted"
5590 STATS$ = SPACES$(20) '

5608 IF ECODE = @ THEN STATS$ = STATSS + "Test completed with " ELSE STATS$ =
ATS$ + "Test aborted due to "

5610 GOSUB 4578

5620 EVALS$(16) = STATS$ + STATUS$ : EVALS(11) = "V

5630 EVAL$(12) = "Analysis:" + SPACE$(1l) + "Of" + STR$(FCNT+PCNT) + " measureme
nt test(s) performed"

5649 EVAL$(13) = SPACE$(19) + STR$(FCNT) + " failed and" + STR$(PCNT) + " passed

5568 EVALZ(5)

5658 EVAL$(14) = "" : EVAL$(15) = "Remarks:"
5660 CMTSTR$ = " " + SNOTESS

5678 GOSUB 5796 : CL =1

5680 FOR EL = 16 TO 19 STEP 1

5690 EVAL$(EL) = CSTR$(CL) : CL = CL + 1

5709 NEXT EL

5710 FOR EL = 20 TO 25 STEP 1

5720 EVAL$(EL) = "

5738 NEXT EL

5740 ON RFLAG GOSUB 3910,3780

57580 RETURN

5760 REM  *¥XRRXAEXkRERhRhhRh XA RERRKARIRRIRIRRKRIIRIRI IR AR RRRKI KRR R AR Rk

5779 REM Process comments

5780 REM  A¥Hkdkkakkkkak kAR a kR d XA AR ARRIRIRIARKRRARRARRRRRRRAARER KRR R KRR K
579 CI =1

5800 IF RIGHT$(CMTSTRS$,1) = "/" THEN CMTSTRS = MID$ (CMTSTRS$,1,LEN(CMTSTRS)-1)
5810 IF LEN(CMTSTR$) < 75 THEN GOTO 5938

5828 CL = 15
5830 CS$ = MID$(CMTSTR$,1,CL)
584¢ IF RIGHT$(CS$,1) = " " THEN GOTO 5900

5850 CL = CL - 1

5860 IF CL > @ THEN GOTO 5838

5870 CSTR$(CI) = MID$(CMTSTRS,1,74)

58884 CMTSTR$ = MID$(CMTSTRS,75, LEN(CMTSTR$) 74)
5898 GOTO 5920

5908 CSTR$(CI) = MID$(CMTSTRS,1,CL-1)

591¢ CMTSTRS = MID$(CMTSTRS,CL+1,LEN(CMTSTR$)-CL)
5920 CI = CI + 1 : GOTO 58148

5938 CSTR$(CI) = CMTSTR$

5940 FOR CJ = CI+1 TO 4 STEP 1

5958 CSTR$(CJ) = "¢

5968 NEXT CJ

597@¢ RETURN
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5988
5990
6000
6019
6020
6030
6040
6050
6060
6070
6080
6090
6100

REM AR KR RR KRR R KRR KRR AR R KRR KRR KRR RKRRRRRXRARIRXK R R kR XKk XAk hkhhkkkkkk

REM Clear 5568 GPIB input buffer.

REM KEkkkkXkkkkkXkkkkkkhkhhkkhkhkkkkkkkkhkkhkkkhkhkkkkkkkkkhkkhkkkkkkkkkk
REM Clear status byte '

SPR% = @

CALL IBRSP(DVM%,SPR%)

REM Read instrument messages

GOSUB 2220
REM If message returned, continue to read until no more messages

IF ECODE = @ THEN GOTO 6650
IF (IBSTA% AND &H4006) = @ THEN GOTO 6108

ECODE = 0
RETURN
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Programmable Audio Measurement System

Section 5

THEORY OF OPERATION

5.0.0 INTRODUCTION

This section describes the various circuits
used in the 5500 as a guide to circuit opera-
tion and to assist in troubleshooting. Refer-
ence should be made to Section 8, Schematic
Diagrams. The second digit of each subsec-
tion in this Theory of Operation identifies the
schematic being described. For example,

Subsection 5.4, Detectors, describes
Schematic 4.

Additional relevant details are provided in
Section 6, Maintenance and Calibration and
Section 7, Parts List.k
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5.1.0 FILTER & NOTCH (Schematic 1a, 1b)

5.1.1 GENERAL DESCRIPTION

This circuit forms a programmable notch filter | outputs for selective, narrow band or noise
used for fundamental rejection in the THD | measurements. Constructed on a plug-in cir-
mode of operation. Additionally provided | cuit board labelled (1) FILTER, it follows the
are High Pass, Band Pass, and Low Pass | PROMAG™ format.

[ 3

a

[ 3
3

Vhp Vpp VP Vgp' Lp'
VIN > ‘ +/ +,/ Z +./ +./

O,
S

vgp —| zcD i f AMPLITUDE ERROR VOLTAGE

YNOTCH

Y
\V4

Yip—]

2CD -——————-—-———& / FREQUENCY ERROR VOLTAGE

Fig. 5.1.2 Notch Filter & Servo
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5.1.2 NOTCH FILTER

The notch filter is used to remove fundamen-
tal frequency in the THD measurement
mode. It is variable from 10 Hz to 100 kHz.
The filter also provides six additional outputs
for narrow band measurements: four band
pass modes with switchable “Q”, one high
pass output and one low pass output.

The main state variable loop consists of two
coupled 2nd order state variable filters, each
containing two non-inverting integrators and
a differential summing amplifier. In the THD
mode, an internal servo is enabled to auto-
null the notch filter by an appropriate
amount of phase and amplitude error correc-
tion.

DO-ON

v 00-D12
/ 1381

. DECADE SWITCHED
R | l) CAPACITOR

Al
¢

uzeiroac / >—
R
o

r

<096
1 CODE N DECIMAL
fo = JTRe 4096

—_ CODE IN DECIMAL
Vout = R'C f VH\A dt. (—E—-——>

01

6 ]

1 13K | 0.23
2 13K | 0.023
3

4

13K | 2220P
13IK| 220P

Fig. 5.1.3
Non-inverting integrator with feed forward compensation
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5.1.3 FILTER INTEGRATORS

Center frequency of the notch filter is
changed by relay switching four decade
spaced capacitors in each respective in-
tegrator. A 13-bit multiplying DAC (Digital-to-
Analog converter) is used to change the
effective value of the integrator resistor
providing fine frequency tuning within each
decade. The 13-bit DAC is the combination
of a monolithic 12-bit DAC plus a discrete
13th bit switched as the most significant bit.
This 13th bit is used to reduce the effective
noise gain of the integrator as frequency is
switched towards the lower portion of a
decade range.

Phase shifts in the cascaded amplifiers
making up this integrator can cause un-
desirable “Q” enhancements at high filter
frequencies. To counter this, a feed forward
path is used to the Miller integrator to achieve
a 3-fold increase in “Q” factor compared to
an uncompensated integrator. This results in
the total phase shift being equal to a simple
Miller integrator alone.

5.1.4 NOTCH AMP AND SERVO

Notch or fundamental rejection is achieved
by the summation of the filter input signal
with the phase inverted Band Pass output of
a State Variable Filter. At resonance, the band
pass output of this filter will be exactly 180°
out-of-phase with the input and thereby
achieve fundamental rejection.

‘Due to component tolerances in the state
variable loop, fundamental rejection of the
notch filter alone is typically only about
40 dB, while over 100dB is desired. To

achieve this, a notch servo circuit is used to
automatically trim the phase and gain to
produce complete rejection.

The notch amplifier (U1021) output is
amplified 40 dB by a residual gain amplifier,
U1016A and U1016B. This signal is chopped
at a rate synchronous with the fundamental
signal by switches Q1004 and Q1005 such
that the presence of fundamental in the signal
will produce a non-zero average value at the
output of the switch. Both normal and quad-
rature switches are used to accommodate
any phase angle of error signal.

The frequency (or phase) servo correction
circuit uses the filter low pass output to
generate the chopping signal. The integrator
following the chopper smooths the signal and
produces a DC error voltage proportional to
the amount of fundamental present in the
signal. The integrator gain is also switched
with frequency to optimize loop gain and
decrease settling time at low frequencies.
Capacitors are switched in four one decade
steps from 10 Hz to 100 kHz.

The derived DC error voltage is used for
phase correction of the filter loop by injecting
some lead/lag quadrature phase signal to the
notch amp.

5.1.5 FILTER AMPLITUDE SERVO

The same amplified residual error signal used
in the previously described phase servo is fed
to another chopper switch controlled by a
square wave representing phase 2 (band
pass output) of the state variable filter. At the
amplitude servo, an equivalent full wave rec-
tified error signal is presented to an integrator
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by summing the chopped signal and the
inverse distortion signal. Thus any fun-
damental component synchronous with VBp
will create an error DC voltage at the in-
tegrator output. This error voltage represents
the amplitude imbalance between VIN and
VBP and is used to control an amplitude LDR
(light dependent resistor - LED), Q1010, ad-
justing the amount of VBp amplitude re-
quired for total cancellation.
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THEORY OF OPERATION

5.2.0 LOW DISTORTION STATE VARIABLE OSCILLATOR (Schematic 2a, 2b)

5.2.1 GENERAL DESCRIPTION

The oscillator is used as a primary signal
source to generate low distortion sine waves,
with four decades of frequency span from
10 Hz to 100 kHz. It also contains a square
wave generator derived from the sine output.
The oscillator may also be switched to a filter
mode providing a second order low pass and

band pass outputs with Q = 1.0. The oscil-
lator consists of two non-inverting integrators
and differential summing amplifier con-
nected in a loop. An analog multiplier
provides a variable level alternate feedback
path around the summing amplifier for level
control and is referred to as the AGC circuit.

/ STATE VARIABLE

SECTION N

U2021/U2022

AGC

+f +f

(2003

RE-START L

20198

PEAK

U2019A

SWITCHED
} INTEGRATOR

-

DETECT

>
L~

Q2006/Q2007
S AGC

Fig. 5.2.1 Oscillator & AGC circuits simplified
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5.2.2 INTEGRATOR

The oscillator frequency is changed by relay
switching four decade spaced capacitors
across the integrator and a 13-bit CMOS
multiplying DAC is used to change the effec-
tive value of the integrator resistor providing
the fine frequency resolution within each
decade of frequency. The 13-bit DAC is the
combination of a monolithic 12-bit DAC plus
a discrete 13th bit switched as the most sig-
nificant bit. This 13th bit is used to reduce the
effective noise gain of the integrator as the

frequency is switched towards the lower por-
tion within the decade range.

Phase shifts in the cascading amplifiers
making up this integrator can cause un-
desirable “Q” enhancements at high filter
frequencies. To counter this, a feed forward
path is used to the Miller integrator to achieve
a 3-fold increase in “Q” factor compared to
an uncompensated integrator. This results in
a total phase shift being equal to a simple
Miller integrator alone.

DO-DN

‘ 00-012
7
/ ' 13811

DECADE SWITCHED

neiroac / >

!

R CAPACITOR

c

i
Vout = RCf Vin  dt. ( 2096
1 ( CODE IN DECIMAL

to = ImRre 4096

~N

CODE IN DECIMAL )

D12

RGE| R' c
7 | 13K | 0.23
? | 13k | 0.023
3 | 13K 2220P
¢ | 13k| 2209

Fig. 5.2.2
Non-inverting integrator with feed forward compensation
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5.2.3 OSCILLATOR AGC LOOP

The purpose of the AGC loop is to measure
the oscillator output amplitude, compare it to
a reference voltage corresponding to the
desired level and generate an error voltage
which when delivered to the multiplier, forces
the oscillator output amplitude to equal the
desired level.

A sample and hold circuit is used to measure
the oscillator output level by driving the FET
Q2005 on at each peak of the sine wave over
a 13 us window. The potential at the hold
capacitor is compared with a reference volt-
age (V-Ref) and outputs an error voltage
cycle by cycle. This error voltage is converted
to a control voltage by a switched integrator
whose gain is proportional to frequency.
This control voltage is then used to drive the
multiplier completing the loop. In the oscil-
lator mode, the multiplier is used to supply a
controlled amount of positive feedback to
counter the damping resistor R2077. In the
filter mode, the multiplier is disconnected
from the filter loop and filter “Q” is set at 1.

5.2.4 SQUARE WAVE OUTPUT

Either sine wave or square wave outputs can
be switched to output bus. The square wave
generator is disabled when sine wave is
