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Description

Cette documentation, extraite du catalogue Hewlett-Packard de 1970, décrit en détail les
caractéristiques principales de l'analyseur de spectre HP 8553B : fréquence, calibre,
résolution, applications...

Utilisation

Cet analyseur de spectre, en provenance du CELAR de Bruz, prés de Rennes, a été utilisé
en travaux pratiques d'électronique par les étudiants de Maitrise EEA. De part sa gamme
de fréquence trés large, il permettait d'analyser différents signaux produits par des
montages électronique et d'effectuer ainsi des expériences de traitement du signal.
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SIGNAL ANA

SPECTRUM ANALYZER

High Resolution, 18Hz to 110 MHz
Modelc 85530 /85526

HISIM- 1020
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SPECTRUM ANALYZERS .

Ahsolute amplitude calibration
Model B5538 /85524

quency stzhilization spstem provides 4 display free of drile
and jiteer. This system phase-docks the first local oscillator
o a crystal reference to provide crystal-salid stabilily over
the catire frequency range. Stabilized operation automati.
ally reduces tesidual FM Lo less than 20 Hz peak-to-peak
for scan widths less than 50 kHz/div, Signal penerator resi-
dual FM and frequency drift is casy w check because vim-
ally no deift or jiter is contribuled by the analyzer; all
aalyser nnise sidebands are more than 70 B dowa.

Absolute amplitude calibration—highest sensit

Wik the analveer's absolute amplitude alibration you
can measwe signal amplitudes directly in microvolts (0,07
#¥ to 8 V) or Bm (—130 dBm to + 10 dBm). The ex-

treme sensitivity of 0.07 2V {— 130 dBm) ensures that even
very smal’ signals can be measured, With = 0.5 dB fataess,
signals widely spaced in frequency can be cornpaied and their
amplitudes rea:l dicectly from the CRT,

Distortion-free 70 dB display

The full 70 dB analyzer display range is free of distor-
tion products. With the INPUT ATTENUATOR yOu can
check for input mixer ovetload, The full 0-50 dB range of
autenuation prevents input mixer averload and keeps ana-
yzer distortion products 70 dB below any signal inpur level
to 4-10 dBm. With this clean display you can measure dis-
totlicn levels a low as 0.036% in the ontput of ascillators,
amplifiers and other active devices,

Partial Specifications 8553B,/8552A
) RF and IF Sections
{reter to Technical Data Sheet for complete specificatinns )
RF inpuz and tuning charactesistics

Frequency range: | kilz to 110 MHz 'l'u.njng dials cali-

brated for 0-110, 0-11 MHz.

Frequency response: - [ = dB, | kilx to 110 MHz {lor at-
renuator settings =100 dB). Typical fine zrain Aataess,
=L B per MHe,

Input impedance: 500 nominal, Reflection wefficient <I0.15,
(1.3 SWR) for input attenuator selling =10 dB,

Maximum input level: jwak or AVELAE power to input mixer

<l +13 dBm (1.4 V ac peak; 30V dej.

Noise level: the average noise level of the analyzer depends
on 11 bandwidth and determines its sensitivity for small
signals, see Fiyure 3,

Figure 3. Meise l=vel vs, Input Frecuoncy,

Amplitude characteristics
Vertical display calibration (8 divisions full-scalz deflection)
Logarithmic: culibrated dircctly in dBm cver 140.4R
range from —130 dBm to +10 dBm, 10 dB/div on

0t —70 dB CRT display, Messurement accuracy at
least 1.5 B using suilable measurement techniques.
Linear: calibrated dircetly in Vv feam 01wV div to
100 m¥/divina 1, 2, 10 sequence,
Calibrator: 30-MT71z signal, —30 dBm 0.3 oB,

Spectral resolution

IF bandwidth: 3-dB bandwidths of 50, 100, 300 Hlz, and
1, 3, 10, 30, 100, znd 300 kHz can be selecled,

IF bandwidth selectivity: 60 dB/3 dB bandwidith ratio less
than 20:1 for TF bundwicdths from 1 kHz to 300 kHz
60 B3 dB bandwidths ratio less tharn 25:1 for IF bznd-
widths from 30 Hz to 300 Hz.

Videa filter bandwidths: 10 LEz and 100 Hz,

Spectral purity

Stabilization: automaric phase-lock -educes residual FM o
less than 20 Hz peak-to-peak for scans 20 kHz/div or ess.

Noise sidebands: mare than 70 dB kelow OV signal 50
kHz or more away from signal, with a 1-kHz 1F BAND-
WIDTH selling.

Spurious responses: for —d0 dBm signal level to inpuat
mixer: image responscs, ou-of-band mixing responses,
harmonic and intermodulation distortion products, and
IF fecdthrough responses, all more than 70 dB halow the
Sigral Level at Input Mixer (Signal Tevel 2¢ RF TN-
PUT — INPLT ATTENUATORY,

Residual responses: 200 kHz to 110 MHz- < —1.0 dBm.
200 kHz Lo 200 kHz: <7 —55 JBm,

Scan characteristics
Scan width: 20 Hz/Civ to 10 MITz/div in « 1, 2, 3, se
quence plus ZER( and prese! 0-100 MH2 scan,
Sean time: 0.1 ms/div to 10 5/div in a 1, 2, 5, sequence,

General
Price: 555313, $2050; 83524, %2050
For accessories and tequired display see page 408,



8553B/8552A Spectrum Analyzer 1 kHz - 110 MHz

1 kHz to 110 MHz

The 8393B/85524 Spectrum Analyzer has fully cali-
brated swept coverage from 1 kHer to 110 MHz, This single
instrument can be used over many decades of frequency to
cxamine audio spectra, baseband modulation, system TF's,
and modulated RF carriers inco the VHF region, System per-
formance tests for absolute lovels of power, distortion or
spurious radialion are easy to perform using this analyzer,
New features such as absolute amplitude calibration are
made possible by flat frequency response and highly stahle
instrument gain, These features simplify tedious measure-
ments in RI circait design anel system analysis. The spurious
frec instrument response and absolute amplitude calibration
make it easy to make unamnbiguous, accurate measurements
over 2 wilde frequency range. The completely calibrated in-
strument conlrols are simple -to operate and the display is
easy o inlerpret,

Wide frequency range—expanded dial

With the flat 1 kHz to 110 MHz lrequency coverage you
can optimize RF circuit designs across the entire frequency
range. Only signals in this frequency range are vicwed; a
low-pass filter rejects all one-of-band signals giving an un.
ambigeous display. Both tuning resolulion and dial read-
ability are extremely important i a low-fraquency analyzer,
A unique feature to increase the 85538 low-Trequency dial

RANGE MHz

80 90 100 1o ] ol oo

L T
nltihetunlantiogd

RF INPUT 500

Figure 1. Expended Dial Scale. Whan the Expande: Dial Scale is se
lected the O - 110 MHz dizl becomnes 0 - 11 MHe. Dial resalutlon s
200 kHz; tuning resclution much sasier.

SPECTRUR ANALYZERS

Highest resolution
B553B /B552A

readability s an expanded dial scale, When the low-fre-
quency expand position is selected, Figure 1, the 0-110
MHz lrequency dial becomes 0 to 11 MHz. In this range
tuning dial resolution is improved to 200 kHz making low-
frequency measurements casy. A ten-tuen fine-tuning knob
provides better tuning resolution making it easy to select in-
dividual sidebands and spectral lines in high resolution mea
surements, System subcarricrs are simple to identify and
TEASLITE,

Calibrated scan widths—0 - 100 MHz

A preset 0- 100 MHz scan is provided, as well as sclec.
table, calibrated scan widths, Tn presct scan a froquency
macker identifies the cenler froquency selected by the tuning
control. Switching to PER DIVISION scan provides len
division symmetrical scan from 10 MHz/div. to 20 Hz/div.
about the center frequency selecled by the [requency marker,
Calibrated scan widths and narrow bandwidths make it easy
to resolve and measure signals repardless of spacing, see
Figure 2.

Figure 2. LOG Display of Amplilude Modulated Carrier. SCAN WIDTH
is 200 Hz/div; IF BANDWIDTH is &0 Hz. The modulation frequency is
tmeasured directly Trom the display as 400 Hz (2 division spacing of
=arrier and sidebandsk The modulaticn pereentage is measured from
the 16 dB smplitude rativ of lhe carrier and sidebands . . . moduls
tion porcentage is 30%. It is oasy to measure the medulation distor.
tion from the diszlay: the 800 Hz seccnd harmenic dislorticn com-
ponants are 40 oS halow the fundamentel, indicating 1% diswortion,
LOG REFERENCE is —30 dBm . | with absolute calibration carder
iz —31 dBm.

Excellent resolution

The resolving capability of a specerum analyzer is largely
determined by its IF bandwidth and frequency sability. The
highly selective IF filters of the 8553B/8552A have 3 db
bandwidths as narrow 2s 30 Hz with a shape factor better
than 251, Sidebands on 2 carrier 308 amplitude modulated
by 400 Hz are resolved easily. These sidebands appear 16
db below the carrier and 400 Mz away, Figure 2. Second
harmenic modulation distortion products of only 1% ap-
pear 40 db helow the fundamental sidehands. Sclect the op-
timum bandwith for your measurements, 30 Hz for highest
resolution to 300 kHz for rapid wideband analysis.

Stability
For critical examination of individual spectral lines
analyzer must be very stable. A complelely autornatic fre-
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SPECTRUM AVALYZERS

70 dB Dynamic Range
Maodels 85518 /85541

Figu-a 1. Preset SCAM daplays autpul {undamental thraugh 10th

harmonc) of camb generaer, Highly linea- sczn makes it simpla to

mensura the of any Maote inverted

szan marker henaath Bth aarmaniz; swilching ta SCAN WIDTI PCR

LIVIZION copands Lhe spectral display symmetrically sbout the fre-
quenzy the marker idontifies.

Figure 3. Signal selecced by the merker fram the camb of Figure 1.

Signal amplilude = 238 d8 below REF. and the display is LOR (prwar)

The LUME REFERFMCE LEVEL from fig. 15 is 30 dBm, iherofore arm-
pliluge iz &8 dfem,

Absolute Amplitude Calibratian

Signal amplitudes are measvred directly in 2V or dBm
with absolutz vertical calibration, The LOG RFFERENCE
or LTNEAR SENSITIVITY controls determine the display
celibration, Vigures 3, 4, With the exceptional fatness of
these analyzers. it is orly necessasy 1o ealibrate al a single
frequency using the internal ealibrater. Baxernal penerators
and calibration cuves are eliminated; absolute amplitude
measuremants cre made with confidence dirsetly from Lhe
CRT display. Tess time is required to make measurements
and the prssibility of errar is reduced.

Resolution—Automatic Stabilization

Resoluton, the ability 1o separate closely-soeced s'gnals,
is determined largely by the IF bandwidih of 1 spectrum
analrzer. Resolution inrreases as narrow IF filiers are se
lected, but filler respanse time also incrosses. If the Alrer
dowss noc fully sespord in the scan time selected, inaccurate
measrements result, A red UNCAL light wams if a com-
bination of control settings (scan, bandwidths, ety affeces
the shsolute calibzation, The slow scan time regquited for
full fileer response and highest resslution produces a slow-

Los 'IUCIH—"’
Lo [ ot

Figure 3, Zettings of the INFUT ATTEMUATOR and LOG REFEREMCE

LEVEL centrale datermine the scale fazlor for absalute armplitude cali-

bration, Hare, LOG is sclocted and tee "' lamp lights to indizate that

GG REFERENCE LEVEL IS the sum of the blzck coorcoded dial reed.
ngs: i.e., LOG REF - -3 dBrm -0 dBm - -30 dBm.

i IR0\ | WD T g e T

Figure 4. Setlings of INPUT ATTEMUATOR and LINEAR SCNZITIVITY

amalyzar cantrols cetermine scale factor ‘or absalute wollape salibra-

tion, The "% larmp irdicates thal the scale factor is the producl of

e LINEAR SENSIIVIY dial readings (blue colerendedi: 0.2 my) div
w 1-02 mvidiv

moving CRT sprt. Although suitable for waking phole or
recorder records, the slaw-moving spol makes direct men
sutenients difficult. The 1418 varigble persistence display
makes direct viewing of such signals easy and practical;
simply adjost the display porsisience to match the swCc)s
speed fora ficker-lree display.

An auromatic slabilization system phasc-locks the first
local oscillator to a sable ceystal reference. High stability
and ewecellent reselution make it easy to measrs signal geo-
crator resicual FM and frequency drife

Single Instrument—Wide Application

These highly sensitive, calibrated aaalyzers can be wsed
as RF voltmeters or power meters, You can measare signal
purity in an amplifier or osdllator as a function of oulpul
level and check oulput levels of sources and geneiaons.
Ficld intensity measurcments are easy ro make using a cali-
brated antenna. A videe flles i provided to smooth the
detected signal before it is displayed and extract small sig-
nals from the residual aocise. This is especially uscful for
weeraging nose as when making broadbend power density
Incasurcienls,



ABSOLUTE CALIBRATION

Spectrum analyzer system
Models 8553B/8552A, 8554L/8552A

I
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w SIGNAL ANAL YZERS

1 kHz to 110 MHz

500 kHz to 1250 MHz

B553B,/8552A
{In 1415 Display Section)

-

BEE4L/BEE2A
(In 1415 Display Section)

d

These Hewlett-Packard Spectrum Analyzer systemns offer
absolute amplitude calibration over o wide frequency range.
The #333B/8352A coverage extends from 1 kHz o 110
MHz, the 8554178552 A from 300 kHz to 1250 MHz, Both
are designed as peneral purpese instruments 1o make circuit
design and systems evaluation easier. Absolute amplitude
calibration, exceptional flalness and wide dynamic range
set these new analyzer systems apart from other spectrum
analyzers. Simple, easy-to-use controls and & calibrated dis-
play eliminate tedious substitution measurements and calou-
lations to save you mezsurement time.

Fach amalyzer system is composed of cither the 833308 or
8554L RF Section in Ihe (requency range of your choice, an
8592A II° Section, and & 140 scries display section. The
1418, a variahle-persistence/storage  display, provides «
ficker-free display for high resolution or transicat measure-
ments. Fixed persistence displays are also available; the 1408
for bench use or the 1438, an 8§ x 10 inch display for im
proved visual resolution or classtoom//proup viewing. All
display sections have an internal, parallax-free graticule with
special log and lincar scale calibrations,

70 dB Distortion-free Display
g to 70 dB of dynamic ange can be viewed, free of any
distortion. All image responses, out-of-band mixing re-
sponses, harmonic and inlermadulation distortion products
are at [easl 70 dB below the input signal. Figure 1 shows
the cutput of 4 comb generator sproad across the calibrated
frequency range of the analyzer, Signals differing by maore
than 70 JdB can be guickly identified and messured with

precision on the dlean, distortion-free display.

Calibrated Scan Widths—Preset and Selectable

The amalyzer provides lhree calibrated scan modes; preset
scan, selectable PER DIVISION scan and ZEB() scan, Pre-
sct scan displays essentially the entire swept Trequency range
of the analyzer on a single scale. You can view the broad-
band effects of circuit adjustments and refincments as they
are made. The FREQUENCY tuniag knob moves the dial
jpointer on the frequency dial and o corresponding frecquency
marker on the CR' display. Each response can be identi-
fied by reading frequency directly from the calibrated CRT
or by tuning the frequency marker to the signal and
reacding the frequency dial.

Once the frequr:nq' marker selects a signal, you can
switch o PER DIVISION scan and place the selected
spectra at the CRT center, Figure 2. In this mode the ana-
Iyzer scans symmetrically about this {requency in seleclable
frequency spans. Locate RE cirouit harmonics and spurious
responses in presel scang then switch to PER DIVISION
saun for detailed examination of sidebands and signal puricy.
System paramelers such as baseband lrequencies and carrier
separation are vasy to identify and measure using the cali-
brated scan widths. Selectable scan widths and narrow hand-
widths make it easy o resolve and messure signals regard
less of spacing.

In the third scan mode, ZERO scan, the analyzer be-
comes & fixed frequency, sclectable bandwidth receiver, man-
ually tuned by the FREQUENCY conteol, The CRT displays
the demodulated amplitude information in the time domain;
the scan time control provides a calibrated time base.
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(Hewlett-Packard Company), https://www.patstec.fr/ressources/objets/detail?id=15982,

consulté le 2026-10-23



http://www.tcpdf.org

