PATRIMOINE SCIENTIFIQUE
TECHNIQUE CONTEMPORAIN

MANUEL D'UTILISATION DE L'APPAREIL DE MESURE

DE DISTORSION HEWLETT-PACKARD HP 339A
FICHE N° 3905

PRESERVER Période de fabricati 1975-1999
ériode de fabrication : -
SAUVEGARDER Fabricant : Hewlett-Packard Company
VALORISER Domaines : Physique

Sous-domaines : Electronique, Traitement du signal
Organisme : Université de Rennes

Ville : Rennes

Modéle : HP 339A

Matériaux : Papier

Description

Ce manuel d'utilisation de l'appareil de mesure de distorsion HP 339A a été édité par
Hewlett-Packard en 1979. Ce manuel de 122 pages décrit dans le détail le fonctionnement
de l'appareil, ses propriétés, les circuits électroniques et les tests de mesures possibles.
Cet appareil est aussi présenté dans le catalogue général Hewlett-Packard de 1982 (pages
574-575)

Utilisation

L'instrument permettait de mesurer en particulier les trés faibles taux de distorsion de
signaux électroniques (THD) jusqu'a 0,0018% entre 10Hz et 110 kHz.

Il servait aussi de voltmetre de valeur efficace (true RMS) de 1mV a 300 volts et de
générateur de signaux sinusoidaux (oscillateur) de

frégquences comprises entre 10Hz et 110 kHz. Il pouvait étre utilisé pour apprécier la qualité
du son (test audio, Hi-Fi) en mesurant le THD.

Le taux de distorsion harmonique (abrégé THD, total harmonic distortion en anglais) est un
indicateur de la qualité du traitement du signal dans un appareil.

Il s'exprime en pourcentage. On indique le rang de I'harmonique en indice, ou on calcule le
taux de distorsion harmonique total.
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Specifications
Distortion
Fundamental frequency range: 10 Ha to 110 kHz continuoys fre-
quency voverage in 4 decade ringes with 2-digit resolution, Disturtion
analyzer and oscillator are simulaneun L¥ tuned,
Distortion measurement range: 0.01% Tull scale to 100% full seale
{—=BOdB o 0dB) in v TENZCS.
Detection and meter Indication: True rivis deteetion foe wavefarms
with erest faclor =23 Meter reads di and % THD [ Tatal Harmonic
Listortion). Meter response can he changed Iram NORMAL ta V1
Ballistios with » front panel swirch.
Distortion measurement accuracy:
20 Hz 1o 20 k11w + 1dB
10 Hi to 50 kHz F4.
S0kHzw 110 kHz + 1.5,
Hole: The aboye SPEC] ans #pply far harmonics ~2 330 kHz,
Fundamental refection (3 V scale or abova):
I Hz w20 kHz: 0o R
20 kHz 10 30 kHz
M kHz 1w 110 ke = 86 dB
Distortion introduced by instrumant (input = 1V rms):
10 1z to 20 kHz: —95dB (0.0018%) THD
20 kHz 1o 30 kHz: =90 dl$ (0.0056%) THD
30 kHe b 30 kHz =85 B (0.01%) THD
3 4 =P dB (032 TIID
Residual noise (fundamental frequency seltings = 20 kHe, 80 kI [7
filter IN, sauree resistance = | Kt shielded): = —%2 4B referenced
Lo 1Y
Input level for distortion measurements: 30 V10 300 ¥ rme
(100 MY range minimum).
Inpul impedance: 100 ki + 177 shunted by =
Law.
Manitor: Pravides sc
mentz] is removed for £

100 pF input High 1o

presentation of inpul signal after Tunda-
her analysis using oseillo wnpe or low fre-
quency spectrum wnalyzer. Oulput voltage: 1V ems + 5% open
virenit for full seale meter indicalion, praportionul ta meter deflee:
tion. Output resislance: k0 = 5%,

Auto set level No set [cvel sdjusiment reguired. Disturtion med-
Surements e made directly over |0 dR range selected b Urange
swit § E fast visual indication to
changeinput range for valid distortion medsurement. Correct range is
‘ndicated when bath annunciators are extinguished.

Automatic fine tuning: Using internal aseillator: No SEPRruie ana-
Ivzer tuni g internal uscillator as signal source,
Oscillator v simultaneausly wne the analyzer, Us-
i frequency saurce: Two LED annuncigtars provide
quick visual indication for the Operalor o increase or decrease the
frequency, When Lhe analyzer is rough tuned to withis ene least sig-
feant digit of the fundamental frequency, the indicator lights are
tinguished and the 3394 2 yto-nul] clreuitry takes aver to provide 4
last, aceurate null without tedious operator tuning.

Input filters {usable on al| functlons): Low IPass: 30 kHz—3 dR
point at 30 kHz, + 2.6 kHe, —3 kHz with 60 2B /decads rollofT. Pro-
vides band limiting required by FCC for prool-of-perfarmance hrogd-
cast lesting. 80 kHz ~3 dR point ac 80k Hz, + 7 kHe, =79 kHz with
6l dB fdecade rolinll. Mormally used with fundamental frequencics
= 20 kHz treduee the effect of higher lrequen i
measured signul, High Poss: 4 I s
Hz, =40 Hz with 60 d B /decade rolloff. Normal v used with funda-
mental frequencies = 1 kHz to reduce the effect af hum camponeats
in the input signal,

DCisolatian: nput low may be connected 1o chissis ground vr flogi-
ed 10 30V o reduce the effects af graund loops an the measurement.

Relative Input Level Mode

Pravides a rativ measurement relative o an operator selected reler-
ance level with readout directly in dRY or ABm (6000). Voluge
range, frequency range, acours specilivations, and mamitar are the
same as in Yolumeter mode, (Accuracy is relative 1o 0 dB set level
input.}

Oscillator

Frequency range: 10 Hz 1o |00 kHz in 4 averlapping decade ranges
with 2 digit resalution. Freque ‘eTnicr provides continuoys fre-
quency tuning betwesn 2nd digit switch seltings,

sconnecting leads
cillatar Level cuntral provid
bility. Oscillator output ter
Frequency accuracy: + 2
Wernier in Cal pasition)

r ed in GO0,
of selected freyuency {with Frequency

Level flainess: 20 Iz to 20 kHz: = 4 0.1dR
10 Hz w 110 kHz * 0.2dB

Distortion (= 6001 Load, = 3y Output)
10 Hz 1o 20 kHw: —95dB{0.0018%) THD
20 kN7t 30 kHe: —85dB{(L0036%) THD

30 kHz to 50 kH g 015
SUkHz w110 kHz: < =70 dR (0.032%) THD
Output resistance: 6005 = 5%

Voltmeter

Voltage range: | mV rms full sexle o 00V rms full seale (—60 dR
Lo+ 30 dB full seale, meter calibrated (o dBY and dBirs inta 6006,
Detection and meter indication: True rms Getection far waveforms
witherest factor = 3. Meter reads true rms vults, dBm into G005, 1nd
dBv

Accuracy (% of range setting):

20 Hz to 20 kHz: = 2%

10 Hz to 110 kHz: + 4%

Frequency range: 10 Hy 1o 110 kHz.

Input Impedance: 100k = 1% shunted by = 100 pF between in-
put High 1o Low,

Monitor: Provides scaled presentation of input signel for furthar
anilysis using useilloseope or low frequency spectrum analyzer, Out-
put valtage: 1V rms + 3% apen cireult for ful lz meter indication,
propartional to meter deflection, Qulput resistance: | kO o+ 5%

Option 001

Voltage Range: 0.1 mV rms full sezle 10 300 ¥ rms Ml scale (=80

ABY (o +50 dBY full sealel: 11 mV oand 3 my Tanges—cxlerngl
DkfL) .

SOUTE Tesislanee tnust be
Accuracy: 1 mV 1o 300 v ranges:

20 Hz 1o 20 k] le +25

T Heto 110 kHe

-1mY and .3 my ranges;

20 Heto 20 kHz +2%

10 Hz 10 30 kHz: - a%

M kHz to 80 kHz +10/=30%
Noige Flaar (6009 source impedance):

3 EHz lilter <6 uv

80 KNz filler <8 gV

AM Detector
Frequency range: Carrier frequencies: S50 kM to 1.6 MHz. Mod-
uletion frequencies: 20 Hz 1o 20 kHe.
Distortion i by AM Det
switched IN): L'p to 85% Modulatian =36 dB (1LE%) THD
L] Modulatio 0 dB (%) THD

Input level: Maximum: 60V peak. Modulation signal level; 2V rms

minimum: 0% cms maximum.

r {with 30 kHz filter

Monitor (with Modulated RF Carrier Applied to AM De-
tector Input).

Distortion mede: Provides scaled presentation of demodulated in.
[l signal after fundamental is remuved.

Voltmeter and relative input modas: Pravides scaled preseniation
of demadulated input signal. Ourput valtape and OUIPUL resislance
are the same s in Distortion mode,

General

Power: 1007120220240 v + 5%, — 10% 48 Hz 10 66 Hz line oper-
atien, 200 mA maximum,

6 mm H 2 426 mm W x 375 ma D {3.75" «
Weight: net £2 kg (15 Ibs). Shipping 11,3 ky

5% 14.75%).
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SIGNAL ANALYZERS

Distortion Measurement Set
Model 3394

A

« Automatic
e True RMS detection

» Ultra low distortion measuremenis
s Built-in low distortion oscillater

Description

Hewlett-Packard’s new Model 3324 Distortion Measurement Sel
is an ultra low distortion measuring system complete with total har-
menic distartion (THI?) analyzer, true-rms voltmeter, and sinewave
aseillator, This small, lighvweight bench measurement set allows you
o make THD distortion measurements as low as 0001 8% over a 10
Hz to 110 kHz frequency band including harmonics to 330 kH=

Fur last and easy THD measurements the buill-in tracking oscilla-
tor in HP's 3394 saves tesl lime because you tunc one instrument
instead of two. Frequency and level measurements are easy to do with
HP's 135A°s valtmeter, which offers vou a | m¥ o 300 V measure-
ment range. The Relative Level mode has been included to further
simplify frequency response measurements, Just st a 0 dBm refer-
ence at any frequency frem 10 Hz to 110 kHz Gain measurements
can be read directly from the easy-to-read meter.

Qperation Simplicity

Automatic frequency tuning and set-level lealures allow vou 1o
make rapid, error free THD measurements, The 339A% built-in
tracking oscillator climinates the need (o find the fundamental fre-
quency and tune the analyzer for a null. Just select your cscillator
frequency and the rest is automatic. Automatic set-level saves time by
autamatically setting 0 dB (100%) reference in the distortion measur-
ing mode. Front panc| dircctionsl indicators light when the input
ramge setting is improper insuring accurate and repeatable measure-
ments, Automatic sel-level alsa greatly simplifies measurements
where distortion as a function of level {STNAD', for example) is de-
sired. Without this leature, measurements arc very time consuming
and tedious,

When an external stimulus is used, analyzer tuning is simplified by
directional indicator lights for reaching the fundamental null quickly
and casily.

IHF Standards
The ultra low distortion and true rms measuring capabilities of the

3394 will be of significant interest 1o the manulacturers gnd sules
tee campanics offermg high performence HI-FI equipment. The
94 conforms w portions al o new standard method of measuremes
audin amplifiers (1HF-A-202 1978) rublhhed by the Instit
Ligh Fidelity, Lne, Particularly notewarthy is the rms measure
of (THD + \j according 1o sections 1IT and 2.9.3.1

SINAD' Measurements
Recgiver sens
cheeks fora tra

¢ and selectivity are two of Lthe most impert
er. Since both of these messuremenls are gers
ally made by 1he SINAD' methad, it is very important to use a dis:
tion analyzer that ¢ 1cally compensates for inpul variations =
provides #n aceurate indication ol noise. Now, with the 339A°

sel level featuse and true-rms detection, & more accurate ';]\
measurement is possible,

Auto set level eliminates the need lor continually checking
100% set level reference while the reeciver input is reduced duri
measurement, thus eliminating several tedicus operator adjust
with a considerable suvings in test Lime. Also. the true-rims respon
3394 mare accurately determines the thermal nose and harmo
components in SINAD since it is not subject to the same reading ==
calibration errors #s an average delector

FCC Requirements

The FCC required features far Drosdesst testing are included in ¢
3394, They include zn AM detecier, 30 kHz low pass filter, ==
switchahle Y17 meter hallistics.

Other Features
‘Hum and noise (illers, 2 high level monitor output for further 7

monic analysis, and oating input are standard features an the moo
3394,

'5INAD i3 & sansitvily measuroment zomputed from tae ratic ol sigral plus neiae and diglen =
naise and datortion.

Pour nous citer :

Base de la Mission nationale de sauvegarde et de valorisation du patrimoine scientifique et
technique contemporain, PATSTEC, Manuel d'utilisation de I'appareil de mesure de
distorsion Hewlett-Packard HP 339A (Hewlett-Packard Company),
https://www.patstec.fr/ressources/objets/detail?id=15923, consulté le 2026-07-28
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