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Two units, the 100Hz to 400MHz Spectrum Analyzer type
2382, and the Display type 2380, together form the high
performance Spectrum Analyzer. Advanced RF design and
microprocessor control are combined to provide outstand-
ing accuracy, resolution and stability to meet the most
exacting demands in all areas of signal and response
analysis. The instrument offers acomprehensive measure-
ment capability for a wide range of applications, including
audio, ultrasonics, HF, VHF, and certain UHF measurements.

The local oscillator, which is synthesizer-controlled in
1 Hz steps, provides the stability required to make highly
precise measurements. High instrument resolution is
ensured by the extremely low noise sidebands, low internal
drift and excellent filter design., Sweeps can be made on
spans as narrow as 10 Hz/division, with resolution band-
widths down to 3 Hz.

Automatic self-calibration with digital correction contri-
butes to the unprecedented total level accuracy of + 1 dB
which includes the frequency response of + 0.4 dB. The
level specification includes all sources of uncertainty such
as RF attenuation, IF filters, logarithmic amplifier, tempera-
ture drift and display quantization.

The high-performance mixers used in the design provide
the extremely high intermodulation rejection and wide
dynamic range, which together enable intermodulation
products to be measured to at least 90 dB down.

A wide choice of 12 resolution bandwidths (3Hz 1o TMHz
in a1, 3,10 sequence) ensures that the appropriate filter is
always available to provide optimum resclution for any
chosen frequency span. The good shape factors of the
filters, better than 11:1, make possible the measurement of
close-in signals. For example, 50Hz and 60Hz hum sidebands
can be detected as low as 80dB down on the carrier.
Careful RF design minimizes residual and spurious respon-
ses; it also ensures reduced RF interference generated by
the instrument, to facilitate measurement of low-level
signals.

TRACKING GENERATOR

The integral tracking generator, with an accuracy of £1Hz
referred to the tuned frequency, enables rapid swept
frequency measurements to be made over a wide dynamic
range of at least 115dB. Tracking generator accuracy pro-
vides the stability and resolution required to characterize
highly precise devices such as crystal and SAW filters, to a
resolution of 0-025 dB. The output level may be changed,
allowing measurements of the frequency response of level-
sensitive devices, such as amplifiers and mixers.

The instrument incorporates a normalize function to
assistresponse measurements. This can be used to correct
for frequency response and mismatch errors of inter-
connecting equipment, such as cables, probes or test
fixtures. It allows precise measurement of the device under
test even when the connecting network or interface has an
unspecified electrical performance.

GPIB
The 2382 can be configured as both a talker and listener
over the GPIB, so it can run either totally automatically as a

stand-alone test system, or be incorporated in a more
complex ATE system. All front-panel keys exceptthe screen
intensity, Marker 2 functions and on/off switch areremotely
programmable. Where applicable, programming codes are
mnemonic abbreviations of the front panel keys. This makes
program writing easier. For ease of reference, the GPIB
address can be flashed on the screen. Rear panel markings
give the capability codes which identify the interface
functions applicable to the 2382. Comprehensive status
commands enable the current control settings of the
instrument to be determined. A pull-out card on the
instrument lists all the GPIB commands. The example
program below shows how programs can be simply
written. In this case, using the HPBS controller, the
instrument is set up to measure a 10 MHz AM carrier
together with a side band, and print out the results.

10REMINSTRUMENT ADDRESS
IS703

200UTPUT703; "PR:CA" Setsinstrumentto
preset mode and
performs self-

calibration.
30 QUTPUT 703; "SWO:
FR10MZ; SP10KZ;
RL-10DB; 7S"

Setsinstrumentto
single sweep mode,
reference frequency to
10 MHz, frequency
spanto 10 kHz,
reference levelto —10
dBm, and takes sweep.

400UTPUT 703; "PF1” Marker peak find facility
placesa markeranthe

carriersignal.

50 QUTPUT 703; “"OM™ Sendsmarker (carrier}
amplitude and
frequency tothe

controller.
B0ENTER703; A1, F1

700UTPUT 703; "PF2” Places marker onthe

largest sideband.
80 OUTPUT 703; “"OM”
90ENTER703; A2, F2

Sends marker (side-
band)amplitude and
frequency tothe
controlier.

100 PRINT “Amplitude of carrier
is";A1;” dBm, frequency of
carrieris ";F1;"Hz"

T10PRINT "Amplitude of
sidebandis ";A2;" dBm,
frequency of sidebandis
“iF2;7 Hz2”

120 END

Printsresults.

Block transfer

Current instrument settings, display parameters and trace
data may be sent to the GPIB controller using fast block
transfer. The fast binary format dunips trace data in a 1004



byte block in typically 600 ms; instrument settings take
typically 630 ms in a 238 byte block, whilst display settings
are dumped in a 198 byte block in typically 100 ms.

Trace data may also be sentin standard ASCil farmat for
easy manipulation by the controller, for example where
uncertainty values are to be added to the display.

Binary block data transferred from the 2382 may be
retained in the controller’'s internal memory or in an
external storage medium. it is then readily transferred back
to the spectrum analyzer. Applications of this include the
extension of 2382's on-board non-volatite memory to hold
routine instrument set-ups and limit masks and the reten-
tion of standard filter responses for comparison.

Write-to-screen facilities

GPIB control allows text to be written anywhere on the
2382's display area. For further user convenience the
screen may be blanked to provide an easy-to-read format
for showing menus, operator instructions, test messages
and results. The text may be composed of ASCIl characters,
including both upper and lower case letters, numbers and
scientific characters.

GPIB control from the 2382

In addition to assisted testing based on the GPIB, where the
analyzer's front panel keys may disabled selectively to
simplify operation, the instrument’'s SRQ-on-keypress
facilities mean that fully automatic operation can take place
without the need to use the controller keyboard. The con-
troller can determine the last key pressed on the 2382, so
that, for example, menu-driven operations can be executed
entirely from the front panel of the instrument.

When combined with the comprehensive write-to-screen
capability, this completely eliminates the fatigue that often
occurs when the operator’s attention is alternately trans-
ferred between instrument and controller,

AN sldcblnds.

Comprehensive display wilh fult annoltation and twe independent markers.

OPERATION

Traditional “three knob” as well as keypad control of major
functions is incorporated. Ease of operation is ensured for
all levels of users. Automatic microprocessor control is
provided for RF attenuation, video bandwidth, sweep time
and resolution bandwidth, soc that in AUTO mode the
optimum performance with respect to distortion, speed of
operation and noise is always obtained. Automatic control
can be over-ridden for greater versatility and specialized
measurements, for example to optimize the noise or inter-
modulation performance. In non-AUTQO mode the controls
can be rapidly adjusted using dedicated incremental keys.

Further aid is given to the operator by the logical layout
of the front panel and distinctive labelling of all key functions.
Second functions are easily identified by their blue lettering.
Screen prompts, menus and instructions are displayed on
the screen where applicable to assist in carrying out certain
special functions. In addition, puli-out cards are provided
for quick, easy access to operation and reference infor-
mation. Used pricr to commencing a new measurement
routine the PRESET key automatically sets the instrument
into a logical starting condition at a single key stroke. Alter-
natively any one of nine complete instrument settings can
be stored and recalled from non-volatite memory. Titles
may be added to identify the store locations,

Two methods are provided to set the reference fre-
quency, span/div and reference level: keyboard entry for
precise setting to predetermined conditions, and dedicated
rotary controls for analog adjustment to provide the tra-
ditional "three-knob™ operation. The reference level and
reference frequency may also be rapidly adjusted using
dedicated incremental keys. The reference frequency can
be changed in increments from tHz to 400MHz,

Qverload protection up to 50 W is provided, even with
the instrument powered-down. Accidental overloading of
the RF inputis prevented, and the operator iswarned with a
flashing message and an optional beeper. Overload protec-
tion may be over-ridden by a protected function, for
example to make measurements on pulsed signals.

The intermodulation identification {(INTMD IDENT) fun-
ction rapidly identifies any self-generated distortion
products, and can be used to validate all level measure-
ments and to check that the mixers are not overloaded or
experiencing gain compression. When this key is pressed
the signal level at the first mixer is also displayed on the
screen, so that the user can then easily optimize the RF/IF
gain ratio for a given measurement.

MARKERS

Two independently steerable markers can be super-
imposed on either the A or B trace for rapid and accurate
measurement of absolute and relative levels and fre-
guencies. The markers are moved using a dedicated rotary
control and can be placed anywhere along eithertrace. The
frequency of a signal identified by a marker is shown to the
same resolution as the reference frequency, and the level to
+ 0-01dB, irrespective of the vertical scale selected. Sub-
sequent use of the FREQ COUNT key improves frequency
accuracy. For greater resolution the RES THz mode displays



the frequency to a resolution of 1Hz irrespective of selected
span width.

If both Marker 1 and Marker 2 are displayed, additional
screen annotation shows the relative amplitude and fre-
quency difference between the two markers, providing a
convenient method for the measurement of parameters
such as insertion loss, harmonic levels and intermodulation
products.

Three other keys, FEAK FIND, MKR1 SETS REF LEVEL
and MKR1SETS REF FREQ can be used to locate rapidly the
largest signal on the screen, position it at the top of the
screen, then move ittothe reference frequency for analysis.
The screen annotation alters accordingly. Subsequent use
of the NEXT PEAK function moves the marker to the next
largest signal on the screen and repeated use moves the
marker onto successively lower signals, to quickly measure
signals such as harmonics.

Incremental frequencies may be entered and stored for
subsequent re-use. This is especially valuable for tests on
multi-ciiannel radios, or for measuring harmonically related
signais. The MKR1 SETS INC FREQ key may also be used to
set this incremental frequency to the same value as Marker
1 so that subsequent operation of the Incremental
Frequency keys rapidly positionis harmonically related
signals at the reference frequency. Similarly /.\F SETS INC
FREQ sets the incremental frequency to the diffearence bet-
ween Marker 1 and Marker 2 for rapid location of evenly
spaced signals such as modulation sidebands.

HORIZONTAL SCALES

Expansion of the spectrum is about the Reference Fre-
guency, denoted by a dashed vertical line, which can be
located at the centre, right or left of the screen by toggling
the HORIZ POSN key. This is invaluable when viewing
modulation, since the carrier can be shifted to just view
either upper sidebands or lower sidebands.

2382 employs two alternative methods of tuning the
reference frequency with the dedicated rotary control. The
traditional tuning method is still available, but it becomes
time-consuming at slow sweep speeds, since its value is
citly up-dated every sweep, so it can take a long time to
centralize a display.

2382's alternative tuning method automatically
switches in for sweeps slower than 100 ms/division. The
reference frequency control no longer moves the trace;
instead it moves the reference frequency graticule line, and
sweeping is suspended. Once the line is placed over the
signal of interest a new sweep is initiated, which places the
selected signal at the reference frequency after just one
sweep, so speeding up the process.

Oncelocated at the Reference Frequency a signal can be
rapidly analyzed. The span can be reduced to display a
frequency span as narrow as 10Hz/div. Selection of SIGNAL
TRACK maintains the signal at the Reference Frequency at
alltimes. Evenif the frequency spanis very rapidly reduced,
a single sweep is automatically taken at intermediate values
in order to keep track of the signal, providing a ‘zoom’
facility.

Whilst viewing a portion of the spectrum in a 'window’

set by the SPAN/DIV controls, the entire input spectrum can
be re-accessed by the single-key FULL SPAN operation. The
previous SPAN/DIV setting is simply restored by selecting
the /DIV key.

A LOG frequency display is simply initiated to provide a
convenient format for displays such as audio and wideband
responses. From oneto seven decades of log frequency car
be selected. The instrument automatically selects the opti-
mum resclution filter bandwidth, sweep speed and video
bandwidth for each decade, and sweeps the highest
frequency decade first for the fastest display refresh. AF
Attenuation can be also optimized for each decade.

LEG horizantal scale simpiifies many measurements. User-defineirext is
avalabie to label hard copies

RECEIVER MODES

The analyzer acts as a fixed tuned variable bandwidth
receiver in three modes: ZERO SPAN, FM DEMOD and
METER.

Zero Span

This displays amplitude changes against a time axis, so it
not only provides the capability to view AM demodulated
signals directly, it also allows 'oscilloscope’ type measure-
ments on a wide variety of signals. The triggering modes
available include external, video and line. The instrument
time base is crystal-controlled, enabling highly accurate
measurement to be made in the time domain. Applications
include the settling times of RF signals and the mark-to-
space ratios of pulses. Single sweeps can be triggered to
capture transient or one-off events.

Audio as well as visual information can be obtained to
help in surveillance applications and in the identification of
unwanted interference, by simply selecting the AUDIO key
which switches on an integral loudspeaker. A headphones
output socket is also provided.
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FM DEMOD mode to measure and view demaodufated fm. sigrials.

FM Demod

The FM DEMOD mode displays the demodulated signal
on an axis of frequency deviation against time. Frequency
deviation can be viewed and measured from 180kHz to less
than 1Hz. Since very narrow deviations may be measured
it is possible to measure spurious FM on a carrier.

Meter Mode

In METER mode the level of any signal identified by the
markeris shown in realtime as a vertical barinthe centre of
the screen, and digitally as the marker readout. The level of
the baris up-dated continously rather than once per display
sweep, so this feature saves time in many RF measurements
where it is only necessary to monitor the level at a single
frecqquency. Typical applications are tuning an FM carrier or
sideband to a Bessel zero, or optimizing the level of a
selected signal.

VERTICAL SCALES

dB
Signals can be measured from 27dBm down to lower than
— 135dBm. When both high and low power signals are pre-
sent the wide displayed dynamic range of 100dB allows
simultaneous display and measurement of both signals.
Annotation of the major graticutelines and the display of
minor graticule lines enables signal levels to be inter-
polated directly from the screen to a resolution of 0.026d8.
To ensure that the best resolution is always achieved, the
vertical scale can be expanded about the reference level
from 10dB/div to 0.5dB/div in steps of 10, 5, 2, 1. To fulfil a
variety of applications, the units can be selected from
dBm, dBV, dBmV and dBu.V. Relative measurements can be
made directly by selecting the dB scale. This is especially
valuable, for example, when measuring intermodulation
products, since the zero reference is still maintained even if
the reference is then adjusted above the top of the screen.

Volts
For even greater flexibility a linear VOLTS scale can be
selected. In this mode the scale can be set from 0.1uV/divto

500mV/div, suitable for example to show the amplitude
modulation of signals in ZERO SPAN mode. A logarithmic
volts scale is also available, with two and a half decades of
display from 10mV to 10V, to provide a convenient format
for measurements such as field strength.

DISPLAY AND STORAGE

All trace data is stared aigitally to a resolution of 0.025dB.
This method of storage ensures that the trace data is pro-
cessed to the highest resolution irrespective of the vertical
scaie set from the front panel. Saved displays can be sub-
sequently adjusted to display any vertical resolution re-
quired. A raster scanned screen provides a flicker-free
image for all sweep speeds.

Colour display

The video output option provides RGB and syncsignals for
display on an external colour monitor. Different colours are
used to identify A and B traces, graticule and annotation,
glving a clear readout that is especially suitable in manu-
facturing test applications, or for demonstration and train-
ing. There is a choice of two colour palettes, easily selected
from a menu. One palette is carefully chosen for minimum
eyestrainin continuous use, the other provides bright, clear
colours for maximum impact and clarity.

Screen display

Alpha-numeric annotation on the screen provides all the
information necessary to define atrace including; the refer-
ence frequency, reference level, resolution bandwidth,
sweep speed and video bandwidth. Reverse video an-
notation is used to alert the operator to settings not in
AUTO mode. Asupplementary operator-generated caption
can be added along the top of the display to identify individ-
ual traces. Front-panel keys (identified by yellow lettering)
can be used to enter both upper and lower case letters as
well as numbers and selected symbols to provide titles,
serial numbers and date information,

For ease-of-operation screen annotation is also used to
display MENU driven facilities, keypad prompts and stan-
dard messages, which alert the operator to specified
conditions.

The graticule displayed on the screen is generated elec-
tronically, to ensure parallax-free readings are made under
all cperating conditions. However the operator has the
option to remove the graticule and annotation, and to ad-
just their intensity as required.

Dual traces

Dual storage of data provides two traces, denoted A and B,
which can be independently stored, refreshed and
manipulated for comparison. Vertical scales and reference
levels of both A and B traces can be adjusted independently.
A useful application of this feature is the simultaneous live
observation of two interactive parameters with different
resolutions. For example, it is possible when tuning filters
to observe the ripple at 0-5 dB/division and the overall
response at 10dB/division. For easy reference the A and B
vertical scales are separately annotated, the B trace on the



right and the A trace on the left of the screen.

A convenient method to identify the A and B trace is by
adjusting the intensity orinfilling one or other of the traces.
In INFILL mode the trace is displayed in a blocked-in histo-
gram format. When a colour monitor is used, the traces are
shown in different colours.

10.7MHz IF filter,

-43.8

-55.0
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Dual vertical scales allow for simultangous analysis of filter pass-band and
sfop-band.

DIGITAL SIGNAL PROCESSING

The use of special keys to process trace data not only in-
creases the versatility of the instrument, but also reduces
operation time by automatically performing measure-
ments which would previously have been time-consuming
to perform,

In MAX HOLD mode the largest signal detected in suc-
cessive traces is stored and displayed, for example so that
transient signals, residual FM and signal drift are directly
displayed.

The menu-driven VIDEQ AVERAGE function helps to
identify noisy signals or signals located near the noise floor
by smoothing out the random noise. Averaging can be
selected from 2 to 128 sweeps, depending upon the degree
of smoothing required.

The A—B—A key displays the difference between the A
and B traces about a 0dB line in the centre of the screen.
This type of display provides a convenient method to
accurately compare two traces. For example any differences
between a test and standard response are directly shown in
a ctearly understandable format.

Self-calibration
Automatic calibration not only improves the accuracy and
repeatability of measurements, but also eliminates the need
fortime-consuming manual adjustments sincethere are no
front panel preset controls. This facility is essential for ATE
applications, and is simply accessed because self-calibration
may be initiated with a single GPIB command,

When the CAL key is pressed the progression of the cali-
brationroutineisdisplayed on the screen. All the resolution

filters are first automatically adjusted to set their centre
frequency and gain. Each step of the RF attenuator, and the
overall frequency response, is then measured and stored
for error correction of all subsequent measurements.

Limit mask

Specified limits of level and frequency may be entered from
the keyboard (or over GPIB) and displayed on the screen,
simplifying go/no go testing. This limit mask may be used
to check the overall response of a filter, or expanded to look
closely at aselected point. Amask may also be generated to
check the level of spurious signals against limits.

B.00kHzrdlv Res bu 1btx
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Limit mask may be superimposed for rapid go/no-gao testing. |

Store and recall

Up to nine front panel settings or limit masks can be stored
in non-volatile memory and rapidly recalled to set up
frequently-used test conditions. The store location and
associated text are listed for easy identification. The
instrument automatically powers up in STORE 1sothatitis
switched on in the desired setting. All stores may be
protected to prevent accidental overwriting.

Moise In THz bandwidth

Instantaneous readouts of the noise normalized to a 1 Hz
bandwidth can be obtained at a single keystroke, eliminating
the need to apply time-consuming correction and con-
version factors.

Hard capies
Hard copies are available for permanent documentation.
There is a variety of formats to suit particular applications;
GPIB direct plot, video plotter, photograph, or X-Y analog
pen plotter.

Direct digital output to an HP-GL compatible plotter
eliminates the need for a controller just to make plots.
Menu selection of plotting functions provides easy identi-
fication of traces, with text shown as well as graticule,
annotation and traces. Up to b different pen colours can be
used.

Monochrome video printouts can be provided in as little
as 20 seconds.
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A conversion kit {(part number 46883-735V) may be fitted to

the 2380 to provide further options, which are selected by

screen menus. The options provided are:;—

— Colour video output (RGB and sync) to drive an external
monitar

- Monochrome video to drive a video plotter or mono-
chrome monitor

— X-Y analog output for direct copy of graticule and traces
on an X-Y plotter

— Audio beeper for alerting the operator to non-standard
conditions

COST OF OWNERSHIP

Thoughtful design not only reduces initial purchasing cost,
but also reduces cost of ownership. The instrument is
designed for high reliability, using techniques such as
temperature-controlled cooling fans. Comprehensive fault-
finding facilities assist in identifying any equipment failures.
Rear panel status lamps give visual identification of possible
faults including: overheat, low power, overload and over-
voltage.

The self-calibration routine will quickly point to any
problems, such as an IF filter beyond limits or degraded
frequency response. Faults may be traced using the con-
siderable diagnostic power avaitable. Many routines
monitor microprocessor activity, measure oscillator
frequency and determine other functions.

Careful mechanical design ensures ease of access to all

FREQUENCY
MEASUREMENT RANGE 100Hz to 400MHz in 1Hz steps set by meansof
keypad, dedicated rotary cantrol or dedicated
4+ + REFFREQkeys. Usabledown 1o 50Hz2.

FREQUENCY SPAN
FULL SPAN 010 400MHrspanningthe 10 division display,
selected by FULL SPAN key.

10H2/div to 20MHz/divin 2 1,2,5 sequance and
40MHz/div selected by means of keypad or
dedicated rotary switch. Displayed accuracyis
1% of separationfraquency. +1% of fullspan.

10lv

LOG 110 7 decade logarithmicdisplay. User selects
start and stop frequencies (decade values
only). Instrument selects filter bandwidths ana
sweep speeds for each decade for optimum
display. For opumum display refresh, tha
highestfrequency decadeis swept first,
Displayed accuracy is =5N% where Nisthe
numter of decades selected.

ZEAD SPAN Displays the amplitude modulation af any
signal atthe current referencafrequency
againgtatimeaxis. See Sweep section for

spacification,

METEA Selection of thismode executes asingle sweep
and |saves a ‘bar chart’ rype display atthe

screencentra, whose amplitude indicates the

components within the instrument. An optional support kit
includes board extenders and extended test cables to assist
during maintenance and calibration.

REAR PANEL

On the rear of the instrument are cutput sockets to access
the 47.4MHz IF, video and option board signals. In addition
an audio outputis provided for headphones which assistin
monitoring or surveillance applications.

An input socket is provided for an external frequency
standard where even greater accuracy is required. Alter-
natively the frequency of the internal standard may be
adjusted by a small amount to compensate for possible
long-term drift. External trigger sources can be applied via
the EXT TRIG socket to trigger sweeps when EXT TRIGGER
mode is selected by front panel or GPIB operation.

FTIOMNAL ACLESSOURIES

A comprehensive range of optional accessoriesis available
to enhance the capability of the spectrum analyzer. These
include:

— The 2388 1 GHz Active Probe and 2374 Zero Loss Probe,
which provide a high input impedance to carry out
measurements without loading the circuits

— Carrying cases for easy transportation

— Camera hood to take photographic hard copies

— Support kit

instantaneous signal level at that frequency.
Measurement frequency changed with
MARKERS MQVE control. For trequency
accuracy, see Markersection.

M DEMOD Displaysthe instantanecus frequency deviation
{2nd FUNCT ofasingle sinusoid against atime axis. This
ZERO SPAN) signal must be free trom significantamplitude

modulation since {ilter elope detectionis used

as the discriminator. See Sweep section for

specification,
FREQUENCY STANDARD The internal standard is a temperature-
controlled crystal oscillator with zerowarm-up
time. Internal standard can be adjusted by
means of arear pangl preset (SETINT STD), the
annotation INT 8TD s shown inreversevideo
onthe display when the internal standard has

been adjusted.
Temperatura stability Betterthan =2 partsin 10%from 010 50-C.
Ageing rate  Batterthan =1partin10%year.

EXT STO
INPUT

Systen will automaticalty switch to an external
standardifasignalof 1,2,5 or 10MHzisapplied
atalevel of berween ~ 15dBm and - 15dBm.
Thefraquency mustbe within £ 1 partin 1081or
the system to lock. The annotation EXT STD s
shown onthe display when lockisachieved.

Connector 500 BNC type female.



Agashed vertical ling may be moved across the
display by operation of the keypad, REFFREQ
rolary controd o | 7 Keys The fraguency of
any sigral on the display can be readoa
resalution of Getter than | MHz. This facility
permits signal sefection made inthis modeto
badisplayed at the relarance frequancy inany
subsequent/THV selection.

The referance frequency can be positionad at
the cantre. (8ft hand or rignt hand sida of the
display by operation ot the HORIZ POSN

kay, the appropriate vertical graticule line baing
“dashid to indicate this state. The value of the
rafersnce lrequency can be read fromibe
screen annotation to a resolution of =0:2% of
span and taan accuracy of = [(Frequency
Standard Error » Referance Fraquancy /10MHz)
= 2% ol selecied sweep span = oscillator drif],
See Stabiity’ section for osclllatordrift iguras.
This mode is also seiacted by oporation of the
PRESET ey

Ruferance freaqusncy rotary centrulis
inoperativg in thismaode.

Freguency accuracy as ot /DY mode but no
allowance is needed for ogclliatar drif.

Asignat atthe reference frequancy of the
display is tracked. The tuning of the instrument
i5ad,usted after evary swepp to cance| obtany
driftinthe signal being analyzed Theanly
restrictions ara thatthe eignal mustbe
pasitionad sufficiently far up the skirtofthe
filter response to ensure capture and thatthe
signal arift is not so fast that tha respanse drifis
oftthadisplay in one sweep intervel. Operates
only in HORIZ POSN cantre maode.

[frhe frequancy span s rapid ly reduced asingle
sweep will be taken at appropriataintarmadiate
values 50 g5 10 notiose track af thesigoal.

Markers measuie the frequencies of pointson
the display io FULL SPAN, /DIV and METER
ferizontal modes

Ky tnggles to place the markers on eithsr the A
or Btrace.

Aduaicated rotary control permits a marker 1o
bie positioned anywhereon the selected Aor B
trace, The screen annotation displaysthe
frequancy of the markar to the resalutian and
accuracy of therefarance freguency above. If
botn Marker 1 und Marker 2 are displayec,
additional screen annotation shows the value of
frequency ditference between them to the sarme
‘accuracy asinthe Frequency SPAN/DIV mode.

The frequancy of any spectral ling viewed an
the screen may baneasunad by moving the
mirker to the signal of interest. Theresolution
ofthe screan reatout s 10kHz on spans
greater than 200kHZ/AIvis:on, THZ on spans
lessthan 200Hz/divisian and 100Hz for all
olhar spans. Accuracy: Fragquency standard s
‘displayed frequency =2 x resolution,
Restrictions are that the selected filter must
nave a 308 bandwidth >0-2% of span; thatonly
ane signal is presant in this bandwidth and that
thamarker must be ot loast 2008 out ofthe
neise up the flterskire.

Asfor FREQ COUNT except resolutionis
tHz for all spans.

AMarker 1 positions itself on the peak of the
largest signal onthe display and annatation
s this frequancy ta /DIV accuracy. Thisvalue
may be transferred 1o the raference frequency
arthe incremental frequency by use of thin
MERTSETS keys.

Arnplitude ditference (dB)

Asimitar lunction 1o FEAK FIND except that the
ymarkes moves to successivaly lower amplitude
podksup taa maximumof 3 pasks,

Sats thi referance frequency 1o bethatofthe
Marker 1 frequency

Sets thu incremental frequency step to batnat
of e Marker 1 frequency.

Serathe Incremental lrequency step 1o bathat
of the difference between Markar | and Marker
2{regueancies,

Twelve fiters witn 308 bandwidihs of 3Hzta
TMHz In 6 1,3, 1Gsequence. Oplimally selented
for chosen span in AUTO mode or manually
salected by dedicated | | keys.

368 polntg within = 20% of thair nominal value
apart fram the 1 MHz filtar which s - 0% - 30%

All bandwidiths have a skirt selectivity for
GLeB3dE points of < 111 All lilters apartfram
the 1MHz (i iter) are synchronnusly tuned five-
pole Gaussian shapad finers. The 1MHzfilter
shape factoris <5:1
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Figura 1: Typical Spectrum Analyzer resoiution.

Lessthan 1-5Hz peak-to-peak during a 10
secant period for spans narrower than 20kHz,
resalutinn bandwidih = 30Hz, video bandwidih
=43He

Aftera 1 hourwanm-up the ascillator drift rateis
as follows:

< |0 HZminat 10 Hzdl increasing 10

< 20Hz/min at 2ZkHediv.

= BOO Hefmin a1 5 kHe'div incraasing 1o

« 1 KH2/min a1 200 kHz'd v,

<= 5 kHz/min at 500 kHz/div increasing 1o

< 100 kHz/min at 40 MHz/div and FULL SPAN.
Thy drift is not camuilative; oscillators ang roset
every 10 secands, or during each sweepretrace,
whichever i the langer.

ALTOOMHZ: —

OHgattrom carrer Disploysd noisa
(Normalizedio
1Hz bandwidth]

100 Hz - —-8§0dB=
300Hz ~ -95dBc
20kHz < - 100dBe

Benerthan ~BodBe using 3Hzftar.
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Figure 2 Typical SS8 noise vs offset from carrier a1 100MHz

AMPLITUDE

~150dBm 1o« 30dBm {1000 Vidiv 10
S00mv/div | Overioad protectedto ~47dBm
150W) by means of & fatching relay, whichcan
b raset using the INTMD IDENT key

Inpul protuction imay be ovier-cidden if raguired
by means of an unlaballed second function for
use an puisad AF signais.

Inputis protected whan the mstrument is
switched off,

Twochanrels of dispiay, Aand B, maybe
selected 5o that either can display any
compatibla range, atany reference level, with
separate annotation down each side of the
display.

Aand B displays can be indeperdently setto
pive any of the rangas hsted:

10048 ot 1048/div.

S00B ot 5aB/div.

20dB at 2dB/iv.

13dB at 1 B/ddiv,

5aB at U-5dBidlv.

Range salactian is by means of dedicotled keys
and can be made on both hve or stored displays.
Expansion s around the reforence level atthe
tepof the graticule.

Onstored dispiays, one vartical scale higher
and pne ventical scale lower may ba recalled
and displayad

Electronic graticule ischanged 1o give two anda
halt decades of logarithric display calibrated at
esch decade boundary in units of valts.

Deparuraefrom true logarmbmic relatianship
lizss thian G- 3dB amywhere aver the top 8008 of
display Typically lessthan 0-05dB pergB.

Linaarity of misplay batter than 2% f.s.a.

Departurefram true logarithmic retationship
better than =3% of measured value snywhare
over the display.

= 150dBm 10 +20dBm in 0-02548 {average)
‘steps or aquivaient in dBY, dBmV ordBuV. The
level may be setwith either thekeypad,
dedticated rotary control or dedicated | ' REF
LEVEL keys dB relative mode sets the topof
screan to o zeroreference for measurements of
relative amplludes; the referance 1s retained

evenwhan REFLEVEL or aBIDIVISION is
ctianged. The Asnd B reference levels are
notmally locked logetnes but they may ba
unipcked so thai relerence levelsmay be
independantly sa. The REF LEVEL | T keys
opurate ln 10d8 steps.

Thetatary cantrol operates (nincrements
accarding 1o the dB/DIVISION scaleselected:
minimum resolution is 0-025dB with

0 5dB/DIVISION seale.

Bener than = 1dBatany frequency. IFgain
safting, RF attenuator senting and resclution
bandwidth, provided that the ‘swesp uncal’
massage |5 notdeplayed

100nV/div i 500mVidivina 1,2 Ssequanceona
10 division graticule, selacted by means of the
keypador | ' AEF LEVELkeys.

Battar than = 12-5% at the selected reference
frequency facany IF gain setting, RFansnuator
setting and at ady permitted Siltar sslection but
= 2%% atother frequencies.

IAssurnes the CAL key has been pressed atthe
referance frequency prior to making a
measuramant |

Two and a hulf decades of logarithmic display
covering lop of screen vaiues of 100nV 1o 10V

Better than = 12:5% for any frequency, IFgain
sewing, AF attenuator sening and atany
permitted M selaction.

Croall displayed ranges, the lrequancy
response is —04d8 for RE attenuation
=10dBand =0-5dBfor 0 dBAF
ateruation. This uncanainty hssalready
baen included inthe Reterence Lavel

atcuracy given abovi

Response istypically ~3dB at50Hz.

Accuracy and frequency responss [sdegraded
on LOG horizantaimode.

SO0 N type female to military standasd
MIL-C-39012C, DC coupled.

Better than 0-10(1 22 v.g.w.r., 20dB return loss)
far AF attenuator settings of = 1048,
Heterthan 0181 44 v.s.w.r, 1508 roturn loss)
tor AF attenuastor setting of DB,

Typically less than - BS dBm atany input
frequancy and with any RF attenuatian.

Markers measure the amplitudes of points
en the display in FULL SPAN,/DIV, LOG,
ZERQ SPAN and METER harizontal modes

Key toggles toplace the marker on either
the A or B race.

Adedicated rolary controf permits @ markar
ta be positioned anywhare anthe selected A
or B trace. The marker measuresthe
amplitude atthat point to a resolution of
-025dB and the annotation displays the
value 10 two decimal places, Accuracy is as
specified in Reference Level above. If both
Marker 1 and Marker 2 are displayed,
additional screen annotation shows the
valua of the dB difference between themto
an decuracy appropriate o the selected
armiplitude range.

Setsthe reference level tobe thesame as
the Marker 1level, thus positioning the
chosen response at the top of the display
with the scale annotation altaring
appropriataly,

The seiected marker moves tothe peak of
the largestsignal displayed on the selected
Aor B display. NEXT PEAK is also available,
referto Markers part of FREQUENCY
section.



NOISE 1 Hz
{2nd FUNCT
FULL SPAN)

DYNAMICRANGE

Harmonic
Distortion

Non-harmonic
Distortion

Display

Third-order
Intermodulation

The displayed noise amplitude is corrected
and normalized to a 1 Hz noise power
bandwidth.

With a sinusoidal signal at —42dBm atthe
input mixer®, any internally genarated
harrnonic distortion productis maretnan
80dB down onthe fundamental. Refer to
graph for ather levels

With a sinusoidel signal a1 — 42d8m atthe
input mixer®, any internaily generated
non-harmonicdistantion products are mote
than 75d8B down on this signal.

100d8.

95d8B for on-screensignals using the 3Hz
filter at —42dBm attheinput mixer®. Refer
to graph for other lavels.

* Prass INTMDIDENT key 10 read input mixer levei relative to the referencelevel.

Amplitude {(dBm)

T

Signal-noise ratio/Distortion-free dynamicrange (dB)

-0 80 )

Input mixerievel® {dBm)

Figure 3: Optimum dynamicrange.

Residuai rasponses
{no signal at input)

Equivalent Input noise
sensitivity (3 Hz filter}

Less than —120d8m with 0dB RF attenuation.

—135dBm for reference frequencies greater
than 150 kHz; typically — 145 dBm. Referto
graph for other resolution bandwidths.

Frequency offset from LQ feedthrough (-50 dBmi typical zero prplevel)

Figure 4: Typical sensilivity vs input frequancy.

Tracking generator

cross-coupling

{displayed noise
level in 3 Hz bandwidth)}

VIDEQ BANDWIDTH

VIDEQ AVG
SWEEP
TRIGGER SOURCE
VIDEQ
dB/Division
Volts/Div

TRIGGERMODE

SWEEP MODE

SWEEP TIME

Log Volts/Div

LINE

AUTO TRIG

NORM

SINGLE ARM

START

mv

ZERQO SPAN

Notgreatar than - 125d8m from 150kHzto
400 MHz, with both the Input and the Tracking
Generator outputterminated in 5011

When Auto mede is selected the detected
signals are optimally digitally processedto give
the equivalent of analng video filtering 1o
smooth the noise leval: the equivalentvideo
bandwidthis shownontha display. Tha
bandwidth may be changed either by dedicated
. 1 keysorbychanging the swaep time if
Auto mode s selected. The video bandwidth
range is 1Hz 10 50kHz.

Two keys are used to select sweap-to-sweep
averaging on either or both A and Biraces.

210 128sweeps (binary intervals} may be
averaged; menu seiection is used. Thedisplay
indicates the number of sweeps elapsedsince
the mode was selected. Availableon FULL
SPAN and /DIV horizantal modes.

Sweep istriggered by the detected envelope of
the input signal within the frequency range
10Hz 10 300kHz2. Mark-to-space ratioto beinthe
range 10:1to 1:10. Conditions {or triggering
depend on the VERTICAL scale selectad:

Detected signal must be within 20dBoftopof
screen reference level and have a peak-10-peak
displayed amplitude of at least 10d8.

Detected signal mustoccupy at least 1 major
graticule division.

Detected signal must be above the firstmajor
graticule ling, and have a peak-to-peak
displayed amplitude of at least haif amajor
division.

Sweepistriggared by powerlins frequency.

Sweep is triggered by external signalsfromthe
rearpanel EXT TRIGBNC connector overthe
range S0mV p-p 10 100V p-p from 10Hz to 300kHz.
Inputimpedance 3MM shunted by 60pF.
Triggering is normally derived fromthe
positive-going edge but negative-goingedge
triggaring mey be selected by pressing 2ND
FUNCT prior tothe trigger sourcakey.

Sweep free runsinthe absence of atrigger.
Sweep will trigger normally inthe presence of
trigger signals at arate in excess of 10Hz.

Sweep re-arms aftereach retrace, Cperation of
tha key during a sweep will abortthatsweep
and leave the sweep ready 1o beretriggered.

Amms the sweep so that it runs on the next trigger
andexecutles asinglesweep.

Triggersa sweep; aparation during asweep
will abort that sweep and slart a newsweep.
HEXT TRIGGER SOURCE and AUTO modeis
selected, with no external signat applied, the
sweep will run immediately on pressing the
START kay.

AUTQor | 1 keys salectsweep timasof
10ms/div to 20s/divina 1,2,5,10. sequence.
Accuracy as for Freguency Standard.

AUTOor |, * keys select real-time sweeps

from 10ms/div to 20s/div and sampled sweeps
from Sus/div to Sms/div.

Accuracy as for Frequency Standard, resolution
is 20.2% of full scale.

In ZERQ SPAN, the vertical scaie hasthesame
unis and range as the previous/DiV senting.



FM DEMOD
{2nd FUNCT ZERO SPAN}

Displays s divisions of freguency deviation

wertically agamst time horizomally,

Dty onused lilter skirt detectian

3 iwity lrom 3Hz/div to 30kHZ/div in

#1,3.10 sequence, set by FILTERBANDWIDTH
* koys

Deviation accuracy atzero deviationrate

=20% fs.d. = 1Hz. Bandwidth depands or
selected filver, T leviation sensitivity and
modulation frequency respansa isa function of

the salectad rasolution bandwidth, Sincathis
relationship depends upon Besse! functions itls
non-lingar and dependentantha
a. T sitivity quoted istor low
anfrequencies, i.e. <5% of the
selacted resolution bandwidth

viation

nodula

TRACKING GENERATOR

Frequency range

Frequency Accuracy
Amplitude
Amplitude Accuracy

Frequency response

Harmanic distortion
MNon-harmonic distortion

Residual signals

TRACKING GENERATOR
OUTPUT
Connector
Raftaction coafficient

DISPLAY

TRACE

VIEW
SAVE

MAX HOLD

INFILL
{2nd FUNCT VIEW)

GRAT

ANNOT
{2nd FUNCT GRAT)

A-B—-A

100Hz 1o 400MH2z,
Benerthan = 1Mz referred o the tuned
frequency.

8-7dBim to — 20-3d8m in 0 1dB steps satfrom
the keypat using SET TG (2nd FUNCT REF
LEVE
Bottorthan =0 5dBat - 10dBmat 10MHz.

Battarthan £035d8 at —10dBm
Allharmonics aramare than 30dB down anthe
fundamantal signal.

Allspurious signa‘sare morethan 30dB down

on the main

All residual signals are lessthan - 70dBm with

the Tracking Genarator off.

500 N type female to military standard
MiL-C-39012C.

Betterthan 0-10(1-22 v.s.wr, 20dB return l0ss)

Display size 140mmx 110 mm.

Twastores (dasignated A and By each havinga
horizontai resuivtion of 560 deta peints and a
vertical tutien ot 250 data points, recordthe
tracer data. The contents of either or both stores
are usedtarefresh ascannad rasterdisplay
{15-664kHz line frequancy, 48 2Hz frame
fraquencyl and ari addedto anannotated
giectronic graticule, Each of thetaciities
{Adisplay, Bdispiay and graticule) have
separate intensity controls and are availabie as
monochromeor AGB colour drives forvidac
moniters. (Video outputisarn additonal
option|

Displays the contents of the selected memory,

ed memory frambeing

refrashed

Rewains the mazimum sigrai level recnrded at
wach memory location far as lung as itremains
active. Notavailable on ZERO SPAN and FM
DEMOD modes

Permits either orboth displaysto beintilled
instead of the normal outling reprasentation.
Thiscan be usedtahighlight tne difference
betwesn the two traces on Aand Bdisplays.

<]

Key toggles to switch the electronic graticule off
oran

Keytogglesto switch the annotation onthg
display off aran.,

Takesthe A und B channels. and displaysthe
difference astrace A.

n 4B/ DIVISION mada the anngtationis
changed so that the centre of tha vertical scalais

NORMALIZE

aguil 1o the difference betweenthe Aand B
reference levels InLOG VOLTS/DIV mode the
difference isdi yed abaut the “17 araticule

ne

Exchanges A ang B memaory contents.

Starts an awtomostie salf
oplimize measuréamant ac
any temperaturedrift, Allt
are adju
gain. Each stepof the RF anenuater andthe

sequenceto

cancel
resoluvan tilters
1to set thair centra frequency and

owerall fraquancy response s measured and
starad for grror cofrectian of all subseguant
megsurements

A'Calibrated’ massage appears onthe screen
when the instrument is in a calibrated state. To
ansura guoted accuracy CAL should be pressad
after the controls nave beaan set.

Nhanusing the Tracking Genarator, with FULL
SPAN./DIV and LOG horizontal modes, this
tacili norrmalization ofthe display

5% Or garn and

JUEnCy
respansa in an external nerwork as well as for
thatthe mstrument. This allows for precise

nEtwark with o resgonse within ¢ ayad
range of the instrumeant may be normalized

REMOTE OPERATION (GPIB)

User accessible display

Service requests

TRANSFER FORMATS

Trace data

Display settings

Instrument settings

TRANSFER TIMES

GPIBPLOT

Trace data

Display sattings

fnstrument seftings

Complies watinthe followi ubants as defined
by IEEE 48&-197Hand IEC Pubilication625-1:
SH1, AHT, T5. L4, SR1,RLY, PPO,DC1, DT, CO
and E1, Al front panal facilifies laxcept
NTENSITY. SUPPLY and MARKER 2 functions!
argramotaly pragrammahle Information can
bewritten to or raad from the stores.
REMOQTE and ADDRESSED state indicated
by front panal lights.

Complete control of displayed text in two
modes. text overlaying normal display in main
screen mode, dedicated display giving full VDU
facilities in alternative screen mode

Tne 2380 may bo pragrammed 1o request
rw(l'!runlslDrlh»}(miowmg conditions:

Error conditiendetected

Calibration state changad

Endofsweap

Any frant panel key-press onthedisplay un:
Data available

Complies wath IEEE 728-1982

ASCII: 502 paintread of Aor Birace using NR2
numernc dats format.

Binary: 502 paint read/write fromto A or B
trace, readfwrite from/1o instrument setting
slore, and read/wrile from/to AorBtrace (saved
display store! using a block dataformat.

Binary: 198byte block data transter

Binary: 238byte block datatransfer.

ASCli: 1-Bstypical for 502 painttransfer,
Binary: 800mstypical for 507 pointtransfer
(1004 byte bilcck data transfar)

8inary: 100mstypical for 198 byte biock data

transfer

Binary: 630mstypical for 238 byte block data
transher.

Thesetimes are foran HP Seres 200contraller

using standard transter techriques

Tne 2380 can be set to talk directly 1o an HP-GL
compatible piaiter to obtain rebensivi
nard copy prontof traces with otatian. Botr
mgjor and miner graticula lines may be plotted




OTHERFEATURES

Menu selection |s used ag that 1he user can
selectthe pans of the display o be ploned.the
petn colours o be used and 1he pen spead, The
fallowing sub-set ot HP-GL commands s used:
DR LB.LT, PA,PD.PR, PU.SC, SM, SP.SA, LUC
and¥s

Wiged with asingle numenckey (110 8),ths
permits up o ning smsof front pansl control
seMings or masks to he stared innon volatile
mamaory far subtequent recall. Menu selection
15 anabled; the tities of selocted seltings,
wniared with the TEXT kisy, ate shown This
defaults o digplay the referance frequency it
taxt is ot sdfded. Stores may be protacted 1o
prevent accidenial overwriting.

Used with 4 single mumene key (110 8). Premits
the instrument controls 1o be set te 8 prévious
configuration stored aarlier a1 that location.
Control seftings stored in STORE 1are
mutomatinally recalled whenaver the
instrument s switchud on,

When this key is pressed tha front paral keys
became alpha-numaric keys permeiting a
caption to be placed scross the topalthe
display.

Kay toggles ta remove ratarence freguency
annotaban from 1he dispiay. This pravents
unauthorised viewing of the operating
fraquencies.

Used 1o identify any internally generared
Imtarmedulation ar distortion whien using
AB/DIVISION mode. Operation of this key
rppliu:{di;mmHF attenualion and adds JdB8
mara (F gain, it also causes the input mixer level
relative to the selected reforance level 10 be
displayed. If the trace is unaltered when thes key
jspressad, then any intermodulation being
penarated in theinstrument is nat sigmificant 1o
the measuramant.

Operation of this key Is equivalent 1o pressing
all keys with green lettering, so that it setsthe
instrument 1o 1008 /division, 0dB8m relerence
lgvel, d0MHz/div, 200 MHz refprence frequency,
AUTO madues, Tracking Generator off, eie fihe
input has baen overloaded, operation of this
key will claar the latched protected state unless
thi pverioad 1 still present.

Enabiles user to enter upper and lower
trequancy and level imits from the keyboard
into the B storewhich can be overlad upenthe
Adisplay to produce s go/no gocalibration.
Amenu prompts the opergtor io entar thy
requirad limits for aach corner of the mask. Up
1o 8 maximum fevels and frequencies and 8
minimum lavels and fraquancies can be
entgrad.

Toggles ta switch loudspeaker mounted onrear
panelon ar off, Assooiated with VOL (volume)
CONtrol on rear pansl.

Tnedisplay isprugru_swuly brightenedupto
identify where the trace is being refreshad.
Whenenableditwill operate sutomatically for

swuep speeds slower than 100msw division.

10MHz = Frequancy Standard Errar.
—10dBm = 0-3¢8.
50U BNC type female.

a7-aMiz.
Typically 3MHz.

Fraportonal to the signal level stine firstmixer.
Narminally 5 4B greater than the RFinput
aignal far 0B RF attenuation

501 BNC type female

Naminaily S0Hz 1o S0kHz

Dependentanvenicalscale range modulation
depth and volume control samting. The peak-to

peak output level cormesponding toa full screen
armplitede (& nominally

1 svohsidiv range: 3-Jvoits

Zsvoltsdw range: 3-3valts

Bgvoltwdiv range: 67 volts

§-35 mm standard jack sackei
Suppty avallable at frant panel soekel topawer

1 GHr Active Prabe 2388 and Zero Luss Probe
3ra

Caontorms with tha requirements of EEC
Directive 76869 as to imits of RF
interfarence.

Complies with [EC 348

*Cra ~B0°C,

~40"Cle =70°C.
Upto 30%: relatve nurmidity.

Upto 2500 m {pressurised fralght m274Pa
differential i.e. 3-9Ibfn)

Switchable voltage ranges 1056 120V, 210
Lo 240V, all = 10%.

45Hz 10 440Hz. Pawer taken by both units
tngetihes s approximiately 180W. 340VA,

Haight Widih Deptn Welgnt
1SEmm 41Bmm B7S5mm 13kg

61in 1650 225in 2851b
15&mm  418mm  575mm  17-3kg
B1lin 16:Bin 225in Elb

asbmm A18mm 575mm 303kg
1d-0in 165in 22:5in e

NQTE  Thespacification isonly applicable it the measurement is made within 10
minutes of the CAL key belng pressed. “swesp uncal” message is nat displaved [sweaps
faster than AUTQ selling) and connections are made direatly 1o the front penel Ntype.
connectors.

OPTIONS
The additional functions detailed below may be added to a standard 2380 by
fitting Conversion Kit 46683-735V.

Selactingthis b ha display tolist
the menu of aptians available which canbe
selecied by pressing numeric keys.

May e enabled or disabled far thefollowing
conditions, selectad by menu

1. Error

2. Endofsweep

3. Qverload

Parmits direct copy of Atrace, B trace, major
and minar graticulelines anta paper using an
X-Y pen plotier. Amanuis used which guides
the operator through asetting-up procedure,
wiich includes setting the bottom leftand tap
right extremities.

Oto + 5% = 10% inta a load of 50001 for both

x andy axes, shom-circult protected.
Thesaftware iimits the pen veloaty fer
maximum wriling speed consistent with good
accuracy.



Cannector 15way D type socker

VIDEO OUTPUT Compasite manochrome video signal,
naminally 1V peak-1o-peak, positive-going
I00mY sync puilses TOO0MY video level. Used 1o
drive an auxilsary TV disptay of avideo plotor
Vioeo ampimide depands on seming of imensity
cantrols o frant panal

Connectar T BNC typa female.

RGB OUTPUTS  Trreavioed oives ot mominally 1Y
peak-1o-peak positiva-golng inta T L OC
coupled Sync. drivie 1V peak-to-peak
negative-going nto 78 (} AC coupied This
aptian atlows an AGE video moniter tadispiay
1he A stare and tha A annolation inonecolour

the B siore and B annotation i a secand colour
and the graticule and commaon annplation ina
third colour. Two calour palettas selactablinvis
1he OPTNS manu

Note: The RGH colour manitar for use withithis
aptionshould be capabie of acceplting B 260%

over-drive on sach RGB Input withoutelipping
and of displaying a minimum of 54 usactive
harzamal ine time ta avald loss of diaplayed
infarmation. Harizantal sync. freguency is
15 Bixd kHe, vartical sync fraguency is 48 2 Hz
non-interlaced

Connectar 15-way 'O type socker, Option atso inclades
RGE maonitor cannecting lrad

75 CHM VERSION

Alj specifications are the saine as for the standard instrumaent except asdetailad
below.

AMPLITUDE

REFERENCE LEVEL
dB/DIVISON
Accuracy Banerthan = 1 Bdbat amy frequency, IF gain
smnirg, RF ammenyasior seting and reselunon
handwidtn, provided that “swoeep uncal™
message s notdisplayed.
VOLTS/DIV

Accuracy Befierthan = 18-5% at1he selacted refgrancea
frequency larany IF gain sefting. RF amtenuator
sething and at any germ ited filler selection but
+25% a1 other fraquancias

LOG VOLTS/DIV

Accuracy Bentertnan = 185% torany frequency, IFgain
sefting, AF attanuator satting and atany
parmitted filtar seloction

FREQUENCY RESPONSE
Qrvall misptayed ranges, the frequency
respons s =08 dB tor RF atenuation =10 dB
and =0-6 df tor 0 dB RF attenuatins

RFINPUT

Coennector 750 BNC typefamala

TRACKING GENERATOR

nan =07 ¢Bat - 10 dBmat 10 MHz.

Amplitude Accuracy Betar
Frequency Response Bettar than =05 dB at - 10 aBm.
TRACKING GENERATOR
OUTPUT
Connector 784 BNC type lamiale
STD 10 MHz OUTPUT

Amplitude ~10dBm = -4db

Connector 75 ohm BNCype lamala
474 MHZ OUTPUT
{IFOUTPUT)

Amplitude Naminally 3 dB greater than the AF inputsignal
ford o8 AF anesruation

VERSIONS

Whan ardesning please quale i ie-an g code numibe s

1
Ordering numbers Versions

2380 Display
52380 ~-900E Display. Mo opnians hited

52380 - 900E Eusplay with Canvarsion kot fitted
plus 46883 735V |Beaper, Analog Pen Plot. Manochrome and
RGE Video Cuputs)

—
2382 100Hz -400MHz Spectrum Analyzer
52382 -900A | 100Hz- 400K Spectrum Analyger B0 {1
238271 100Hz—400MHz Spectrum Analyzer
52382 -9012 | 100Mz - A00MHz Spectrum Analyzer. 751}
ACCESSORIES
Supplied accessories 2380 Display
| ACsupply iead 43723-078Y
Operahing precaubions, W 52380 - 800E
Vol | 4B - 5762
— - e | (s o o
Supplied accessaries 2382 100Hz  400MHz Spectrum Analyzer
| Opearating Manual 452382 -900A Vol 1
A6HE1 - A89W
GPIE Gperating Manual. H52382-300A
Wal 1A, 46881 -583Y
Dpersting Summary
46ER1 - B46T
Cabilp Assermibly |Power)® 431303685
Cable Assambly [Data)®. 43130~ 082H
| *Tointercannect 2382 1o 2380
Optignal Probes
52388 -900D | GHz Active Prove 2388
52374 900C Zaro Loss Probwe 2374
(200 MHz180 (]
52374-901R | Ziro Loss Probe 23741
TROCK MHET 75 1)
Optianal accessories
46881 -488S Service Manual for 2380
Vil 3 H 852380 - 800
46881 - 490V Sarvice Manual for 2382
Yol 2 HE2382 8004
46881-365R GPIE Manual lcontains detalls of ge
GPIB profecols). H54811 -010p
43123 183U GPIB Lead
46883 - 408K IEEEAEC Adapter Blockior GPIB Sockat,
46883 -735V Canvarsion Kit, Bespar, Analog Pen Plot,
Monochrome and RGB Video Dutputs,
Includes AGE maniior conne
46662 088D Carrying case, 2 reguired for compiate
skrumeant.
468832678 Camera Hood for Polaroid type camara.
54127 - 305H Rack Mounting Kit lor 2380 and 2382,
54150 -022P Viewing Moo may be required outdoorsin
mgh aminent light conditans.
43130-231) 6 35 mrm Stanierd Jack Plug BNC Cablefor
nhonues culput sockel
43126-0128 AF Cannecting Cabte, 5011 BNC.
1520mmiong
54341 -095C RF Connacting Cabila, Type N 5011
| 1000 mm long.
54431 -0218 MW 20088 Atenuator
54311-092P Coaxial Adapter Typn N male to BNC
fernale
54711-035Y | Suppan K. Compnses 3 extandar boards
[ fove 2380, extenoad Powser and Datacabie

assemblies andcoaxial cabiles
54481 -042M SHe00} Transtormar, Provides 800(1
balanced input Fraquanoy rangs 100 Mz
10 620 kH:
23821 | T2 =400Mhbe Spectium Analyze

Supplied Accessaries 2382/1 {75 {) version)

Sameas for the standard instrumaent gxcept for
48881 -G38C | Opmrating Manual H52382 - 8012 Val 1
46881 -700V GFIE Dparating Manual HE2382- 9012 Val. TA

B |
Optional Accessories (7511 version)
54351 011F AF Connecting Cable 75 (0 BNG 1830 mm.
54481 041X TREDD L ransformar Provides 60014
helanca ut. Frequency rangs 100 Hz
10 620 kHz
46881 - 639R Service Manualfor 2382/1 HB2387 -9 Zvoi 2




Zero Loss Probe

2374 Zero Loss Probe is an alternative to the 2388 1 GHz
Active Probe for applications below 50 kHz. The frequency
response of the 2374 is from 50 Hz to 200 MHz (-3 dB
points). 50 O and 75 Q versions are available.

An accessory case is included along with a range of
accessories such as voltage dividers, grounding leads and

spare probe tips.

From 50 1) source)  +0-50B fram 500 Hz 1o 110 MHz2.
~3dB at50 Hz and 200 MHz.
INSERTIONLOSS AT
10 MHz 0dB =148,
ieuTMPEDANCE

Probe siona, Power ON

Normrmuy 100kt atd.c., shunt capacitance nol
greaterthan § pF at 10 MHz

k. o
power OFF  Shuntcapacitance notgreaterthan 14 pFat
10 MKz
divider Nominalty 1 M2 atd.c., shunt capacitance not
greater than 2-5 pF 2t 10 MKz for 100:1divider:
notgreater than3:Q pF at 10 MHzfor
10:1 divider.
OUTPUTIMPEDANCE Suitable for operation into 50 0.
MAXIMUM SAFE INPUT
Probe alone 4Vpeaka.c. £100Vdec.
dividers 40V peaka.c. 200V d.c. with 10: 1 divider.
Ty 80V peaka.c. =200V d.cwith 100: 1 divider.
mﬂum’f Avaiiable at 2382 front panel, or ~7-5V
requlated at 60 mAd.c.
"TERMINATIONS Signallead: BNC.
Supply lead: Submiriature 3 pin.
SAFETY Complies with [EC 348.

o

LIMIT RANGE OF
OPERATION
Temperature
CONDITIONS OF
STORAGEAND
TRANSPORT
Tamperature
Humidity
Altitude
'DIMENSIONS AND
WEIGHT

{Accassory case
with probe and all
eccessories)

VERSIONS AND ACCESSORIES

0w055C

—-40°C. - 70°C.
Up 1o 90% relative humidity.

Upto 2500 m (pressurizad freight at 27 kPa
differantial, e, 3-@1btin<),

Height Width Depth Wheight
39 mm 223 mm 17 mm 480 gm
15in 88in 70 in 111k

When ordering please quote eight-digit code numbers

Ordering numbers

52374-300C
52374-301R

Versions

Zero Loss Probe 2374, for 50 (luse.
ZeroLloss Probe 237441, tar 75 (Quse.

Supplied Accassories
Accessory Case

Voitage Divider 10:1.

Voltage Divider 100: 1.

BNC prebe input adapter.

Probe heoktip.

Earthiead (2 supplied).

Sprung earthing bayonat.

50 {1or 75 (X through termination
Spare probetips (3off)

Optional carrying cases provide easy transportation.

164635

15463/4

A comprehensive support kit
/s also available for maintenance.



Instruments

1 GHz Active Probe

(] Wide frequency coverage: 50 kHz to
1:25 GHz, for IF, HF, VHF and UHF applications

1 Attenuation adjustable to ensure operation
at optimum dynamic range independent of
signal levels

The 2388 1GHz Active Probe covers the very wide frequency
range of 50 kHz to 1:25 GHz, for applications from HF to
UHF, including intermediate frequencies. It converts the
50 ) input impedance of RF test equipment to a high
impedance, providing minimal leading of the circuit under
test when bridging measurements are made.

Input capacitance is less than 25 pF, improving to
1-5 pF with maximum attenuation. Damping resistance is
250 k) at 10 MHz.

Intermodulation products are at least 75 dB down,
permitting confident measurement of low-level inter-
modulation and harmanic distortion products. Distortion
is low for a wide range of signal levels (see graph). A noise
figure of better than 15 dB facilitates measurement of low-
level signals.

] Revolutionary design, with integral
continuously variable attenuator

[] Excellentintermodulation performance

] High inputimpedance gives minimal
loading of circuit under test

The probe has been ergonomically designed to ensure
comfortable operation.

Integral Attenuator

The 2388's revolutionary design eliminates the need for
cumbersome clip-on voltage dividers, by incorporating a
variable attenuator within the probe. Attenuation is readily
set by rotating the probe barrel, It is continuously
adjustable from 0 to 40 dB, and a locking ring is provided
so that the chosen attenuation can be maintained. The
adjustable attenuation ensures that the probe can be
operated at an optimum dynamic range independent of
the input signal level.



]
Marconi
Instruments

Power supply

DC supply for the probe is either derived from the test
equipment, or via an external unit, available as an optional
accessory. Marconi Instruments’ 2382 100 Hz - 400 MHz
Spectrum Analyzer has a probe output socket on its front
panel, whilst the optional accessory Power Supply (order
number 54441 -012P) allows the probe to be used with
other instruments. This makes the 2388 a truly universal
device, which may be used with any spectrum analyzer, or
other instrumentation such as oscilloscopes, frequency
meters and modulation meters.

The probe is very rugged, and can withstand being
dropped fram bench to fleor. In cases of extreme stress,
nowever, the tip may be damaged, but is sasily replaced,
since a spare assembly simply screws to the probe barrel.
A spare tip is included as a supplied accessary,

FREQUENCY RESPONSE
{When terminated in Adaptor
type 43143 - 020E) T o) et

INSERTION LOSS AT 10 MHz

INPUT IMPEDANCE

Input capacitance al 10 MHz <25 pkfor probe seming of O dB
5 aF 1o

Input damping resisiance TS0 LEm 10 M p Far prabe setting of 0 08

DISTORTION

Two-tone intermodulation
products ~Th a8

Output leve! at 1 dB

gain comprassion B aBrm milnsmom at outipul
NOISE
Noise figure 16 0B with prabe setting of 0 98 loss
at 100 MHz
MAXIMUM VOLTAGES
Max. DC level 200V
Maux. AC level 10 VW paak-peak at any 5etting
SIGNAL TERMINATION Type N maie connector (50 1))
POWER REQUIREMENTS
Probe supply SO0 mW mawimum, gither frorm 2382 frang
panal sockal af frarm the opli
Pawer Supply
Power tarmination A pn minialure connacior
ENVIRONMENTAL
PERFORMANCE

Limit range of operation

Temperatura Ota 95 C
Rated ranga of operation

Temperature =510 +50°C

Conditians of storage
and transport

Temperatura 40to =70°C
Humidity Lipto 305 reiative humidity at 35 C

Altitude  Up o 2500 mpressarized freight at 27 kP
differential, i e 3.9 1btin?

2388

Accessories

The probe 15 supplied in a carrying case, which has
storage space for the supplied accessories, including a
Spring Grounding Pin, Terminated Type N {Male)] Adaptar
and a spare probe tip.

The Spring Grounding Pin incorporates a universal
joint to allow the probe to be grounded to any convenient
point. A Grounding Clip Assembly is supplied to allow
grounding by means of a short wire.

The Terminated Adaptor may be used to check the
insertion loss and frequency response of the probe, and,
when used with 2382 Spectrum Analyzer it allows these
effects to be removed by means of its built-in Tracking
Generatar and NORMALIZE facilities. Accurate, absolute
maasurements can be made in this way.

DIMENSIONS AND WEIGHT Hmght Widtn

relaring pleass GuoTe eig

VERSIONS AND ACCESSORIES

Qrdaring numbers
52388 8000 1 GHE Active Probe 7388

Suppliad Accessaries
41700-517D spara Proba Tip
41700 - %187 Spring
43149-020E TErmiiate T Typa N Male Adaptar
41700-554P | Grounting Ciip Assermitily

Optionanl Accessories
54441-012P | A f Suppty
for non-2382 apphcatione)

30
404
&
. 504
=
Y
‘4 - G0
5 - T04
— a5 4
-J
- 904 2nd Hormonic
evel Ird Order,2 Tone
Intermodulgtion
n Products
-1004
- 104
120 T T ! T T L
~60 =50 Ll -30 =20 =10 qQ
Probe OQutput Level dBm

Typical harmonic distartion and intermodulation
performance

As wi dre always seeking to improve our products, the information in this document gives anly general

Printed inthe UK (R) indications of produc! capa

iy, performance and suitability, none of which shall form pant of any contract Issue 1 586
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