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SIGNAL ANALYZERS

Dual-Channel, Dynamic Signal Analyzer 0.02 Hz to 25.5 kHz

= Transter function magniiude and phass mepsuraments
» Coneranca funclion measurement

a Phes=s spectrum maasuraemani

& Transient caplure and frequency domein znalysis

HP 356824

Dezcription

The HF 3582A offers gutstanding value in & dual-channel, real-
time specirum anatyzer that solves bench and systems messarement
prabiems an the rofguensy rangs of .03 Hz to 25,3590 kHz, Sophisii-
cated LET digirnl Albsring sombined with mictocampater execution af
the Fast Fouriee Trapsform (FFT) provides exceptionsl measure-
nyent capabiicy and performance

Exceptional Frequency Resolution

The ability 16 eezolve closely apaced spectral components is often
critical in the stwidy of subtle phepamens such &8 sirociural teansler
functicos Lnlike-comveniinal dysamiz signal nalysis whi-.-h exbemids
{eom 1]!‘.' ba somee mukimum frequency, the HP 3582A can “zoom in"
ta wnalyze any selected band of frequencs with dromatieally bio-
peaved resolution. The start ar centes frequency of the 5 Hzto 2 ¥ikHz
band onalyss spans can be adiusted.in | Hz igsrements 1o cover the
entirs frequency range of thé Inatrusent, This provides resolulion
ooy 1o 20 mHz achos (ke entiee mngs for spectruny analysis or 40
mHz for transier functions, representing as mueh as 5000 a1 im-
pravemEnt over canventisnn] “haseband’” analysis.

Excellen! Low Frequency Coverage

Manry electrical and r-h'-sir-‘al megsurcments hve significant spec-
Lral I"1|"€II'I1=oCI.IJIL‘l11 in the modio’ 26d. sub-acdsa ra.n,gi: With f[ﬂ'l“!l‘l,\."'\'
ramges frem 25 kHz down to | Hz foll scale; the HP 35324 s ox-
remmely weldsaibed b these tvpes of measuremants.

Real Time Measurement Speed

Limp measorement times <dan be 5 major limitation of PwEp Law
[requency spectrut analyzees. ln kiph valbme lesting or in applica-
lns, requiring substantial an-line turing these long measerement
times are both expensive and inconvenboni. Since the HP 15824 uses
an advanced midrscomputer 1o-execute the Fast Fourder Trapsform
(FET), it car perform equivalent mezsurements as much as ope 19
a0 orders of magnitude faster than & swept analyzer.

Wide Dyvnamic Range

In many appheztions the infarmation-af interest L::aq:m.mn-r:d e 18
the high amplitnds fundamental, but rather in the low amplivade
componeiis. For a speciram u.na.:.zcr to provide wseful imformaton
zbout these low level components in the presence of & ]a:’pn: 51g_1'|a[ it
mist offer wide dynamiv range, The HPF 353824 dynemse range i
specified s 70 dB.

Model 35824

# [nternal periodic and rendom nolse sourcs
= Band salactabe analysis for 0.02 Hz resolution
« Alphanumerlc CRT annetation and marker readout
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Phase Spectrum Measurement

Most specirum analyzers can meaznre anly the amplituds spes-
trum of & signal, yer compiete charkclerization in the frequenay do-
main alse requires phasze informintion. Signzls with identical
amplitnde specira, but differen phase spectn can diffec significantiy.
The advamoesd digital signal processing technigues incorparated in the
HP 35B2A provides direct measurzment of phase specisa.
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Figurg 1; Gapiured tronslents can be messured In either ihe
time or tha frequency demain.

Transient Caplure and Analysis

tdany signals siech 05 mechanical shocks and elessrical transizngz
may occur infrequently and sponianceasiy and may last anly for a
Bried ponid of Eme bvwept specirim znalyzess genesaliy canrot han-
die these transient signals, By using digital procsssing techrigues, the
HF 3552A can enpluse and analyze transients as shiort a5 a few millj-
seconds, This mears that spectram anabysis and transfer funetion
analysis are Bo bonper lmited o stable, time invasiant signals.

Transfar Function Measurement with the Internal
Moise Source

Many elecirical circuits and mechanical svsiems can be ireared as
Enear neiworks and can be characterized by the magaitade and phase
o their transber funciions.

Most spectrum analyzers can measure only the magnitude portbon
of the transfer fsnelbon—and s then caly by asdunnng 2 Batl drive
stgnal, The HP 353824 directly measures the complets transfar func
tion, both mapaivds asd phase. With dual ehansels analysis of
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SIGNAL ANALYZERS

Dual-Channel, Dynamlic Signal Analyzers 0.02 Hz to 25.5 kHz

Model 35824

limesr and non-lingar nctworks, respectively, In addition, the sources
wre bandlimited to concentrate all stimubus ecergy in the analysis
range.

Figuse 2: Tranzlar function ampliude and phase ara measured
with real tima sgaed.

Coherence Function Measurement

Ths miessorement af o device tracafec fonciion assumes that the
device under Lest i linsar and shat ne particn of the sutpet is cavsed
by noise or extraneous signal sources. In aclive eleciropic cirtwits or
mechanical structures these condifbons can easily be vialated - vl
such vialatioos are viery difficoly tpideatifs. The HP 3532A coherence
function simplifies 1his problem by indicating the probability for caw-
sality bobwoen the Lwo input signaks at 2ash frequency. If the coher-
ence beqween input and npresstred catput 38 low, the catpat signol
vontning & targs amount of coergy thai is not related 1o the inpel
Thus, the transher functon mestared st thal frequency i not relizble,

Digital Averaging Capability

Many spectral meodsurements sonlaln both discrete. signals and
garddom pise companents Dhiaining proper amplituds rexdings can
be ditficult if the rendom conpenenis are really the ones of interast ar
are of pearly the same amplitude ss the dicrete Signals,

The digital svernging techriques incorporaled in the HP 3551a
help salve these problems. The EMS averaging mode taloes the power
gvernge of 4 tp 256 suctessive spectra in order 10 reduce the uncer-
tzinty af thi estimars of Tandom speciral companents.

When o evachronizing wigaer signal is avaitable, the TEME avee-
agecan enhanos the signalti-nidse ratio by as much a5 34 dB. Since
in Envolves the averaging of sutcessive time records befiore Lrasstos-
mintEan, it is alse significantly faster than other 1ypes of averaging.

Poweriul HP-18 Capability

All majer froen panel coptrels with 1he excepaton of the verpers are
fully programmabie via the HF-1B. The programming sodes are sime
ple wnd are boglsally derived Tnom the frond panel canisal labele

Framm the HP-TE i is a siniple matier 1o commaed the HP 353324 10
cusput results in a wsahle form. Mot andy can the various control set-
nings be retrigved, but numeric marker data can be exlrzaled. Mare
impartontly, the Tull display can be read in ASCIT format afong with
coTrpleis snnoiation,

HP 35824 Specifications

Frequency

Bange: 002 Hz o 15,5 kHz with the bow Mreguesey omat the resalt of
de respanse.

Spans: 1 Hx wa 25 kHz Ina 0-2.3-3-10 sequence. The 1 Hz and
2.5 He epans are ssable ooly in the O-start mode.

Agcuracy: =0.003% of display canter frequency.

Resolufion: 0.4% of the frequency span forsingle clancel oo 8% of
the frequency span far didl channels:
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Filter Passband Shape

Flat Top Hanning Uniform
3 db Bandwidth {12 =01% (038 008 (0.5 = 0002%
[single channel) of span} of span) af span}
Shape Factor 2.6 =00 1 =02 Tl =20
Amplitude 1

Display Modes
Log: 10 4B fdivisinn o 2 dB fdivistan
Linsrars comstant vodtage fdivision
Measurement Hange
Log: +30dBY 10 —13) dBV raise Aeor
Limvear: <30V b EuV noise Hoor
Bynamic range: 70 4R
DC response: =djustable 1o =40 dB below madinum inpui level
Accuracy

Accuracy at the =13 dB
Passband Cenflér

Flat top fikter: +0, =] dB
Hanning filter: +0, =1.54R
Uniform filter: +0, —4.0 dB

Mote: cvemall ascuracy is the sum of the acebracy 4l ihe passbend
cenier phs the selecred flier acoumacy
Resalution

Log: .1 dB

Linear: 3 digiws

Phase

Display range: +200% 1o -2
Acguracy: + 10
Resolution: 1

Transfer Function

Measurement Range
Logr =160 dB full scale to —80 dB foll scale
Linear: 4 1 10% fall seale fod 5 100F full soale

Phase display range: +200 degrees 10 =200 degress
Accuracy
Ampiitede | 2 dB 0. di
& | =l -3 |
02 Hz 5kHz 255 kHz

Coherence: Range 00 10 1.0 with 0.0] resoiution

Input

ImF;ruadancc: 100 0 250 shunted by <60 pT° Fram input hiph 1o low
{For less than 75%: relative humidity)

Isclation: input fow may be fAoated vp o 30V

Coupling: switch selection &f ac or d¢ coupling. The low fooguency
JdBmollofis <1 He, .

Comman Mode Rejection: = 5% dB

Output

X-Y Recorder Lewek DY 10 225 Y =3% ]
Moise Source Levek From <18 mV 1o =500 oY BRMS isw =
S0k

General
Enviranmental
Temperalure: 07 O to 55° O operating: —20° C 1o +757 stod
age
Humidify: <25% B.H. 0" Colo 40 e
Power Reguiremants: TO0, 130, 22000r 240 volts (+ 3% —100%, 4=
66 Hz: lcss than 150 VA
Dimensions
Slze: 4285 W S528 Do 158 mimH (146,75 & 21757 ¢ 7.4%)
Weight: net, 24.5 kg {54 i) shipping, 29 kg (63 1h)

HP 35824 Spectrum Analyzor 511,600
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