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SPECIFICATIONS
HP Medel 83014 Modulation Analyzer
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RATES: 150 kit - Wi Mtz 20 Hz o 10 kM2
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RF Level?
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Modulation Analyzer Applications

by Allern P. Edwards

HE B801A MODULATION ANALYZER is a useful

tool for analvzing many types of signals. Oflen i

cin provide needed information that has been diffi-
cilt 10 ohiain, such as incidental FM or residual FM. It
can replace large, complax tast svstems, and speed and
simplify measurameants.

The modulation analyzer is well suited for measuring
mohile communications and other tranamitters. This single
instrument can be used in making most of the measure-
ments normally made on transmitters, such As carrier
power, carrier frequency end stability, AM depth, FM de-

viation, hum and nolse, incidental AM or FM, medulation
Hmiting [instantancous and steady-siate}, and audio fra-
QUENCY FESpInnss,

For avienics applications the 8801 A can be very useful in
measuring navigation signals. In testing ILS transmitters
the analyzer can be vsed to measure depth of modulation
very aocurately. For broadcast A and FM It can be used to
maasure AMl depth or FM desdation, and i1 can acourately
recover the modulation for making measurements such as
steren separation and distortion,

Its accuracy makes the modulation snalvesr an axcellent
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Fig. 1. Spactun snalezer giepizy of 2 supposeady ampihics
modkidated signal s more fcal of treadband M thar
sitole-freguancy Al

ARl Y

Fig. 2. AWM racaverad by e BIH A madufation anafyzar from
tha signal of Fig. T /e 3 singla-frequency S/ wave

addition to a meteology laboratory, An exampla of its use-
fulness is in colibrating signal generators, especially high-
performance signal generators such as the HP BG40H. The
modulation analyzer's capabilities exceed those requived o
verify many signal generator specifications. Besides im-
praving the accuracy of these measurements, it greatly re-
ducas the timea involved. Alzo, the u||'.i-::|||.'|| calibralons frrea-
videa new level of modulation standard accuracy and help
BNSUFE FCCUFALE measurements,

Becauss the modulation analyzer i cepable of charac-
terizing all types of signals, it is useful in research and
development laboratories for characterizing VOOs, maasus-
ing reskdual noize on crystal oscillators, measuring inciden-
tal modulation, OIS Uring the !rnl]uunl,:'..' of low-level };i_g-
nals, and =0 on. When used with & signal source it can
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Flg. 3. FM tecosgrad by Iha madulaton smalaar from the

signalaf Fig. T shows share it it broachgnd FAM

AgpearEnce of e SiAal 8 SDECITLAT

characterize BF and IF designs, evaluate modulators, and
test individual 108 or modules.

In the tollowing sections, three specific applications are
described that demonstrate the modulation analyzer's
capahilities.

Selving a Signal Generalor Problem

The #a01A’s abllity o separate amplilude modulation
and Frequency modulation is demonstrated by this exam-
ple. Fig. 1 is a spectrum analyzer displav of a signal coming
from a high-power signal generator that was being
amplitude modulated at 1 kHe. The spectoam is more tepi-
cal of broadband FM than of single-frequency AM.

To see what was happening, the sipnal was applied toan
oA, Fig: 2 shows the AM detecied by the modulation
Elh&l!,'?.&]‘. r:'!l.-'f:'!fl.]ing That 1he s1g1:..'|| % srzdi:r':d hr:inﬁ
amplitude modulated at 1kHe. However, the analyzer's FM
output, Fig. 3, shows that the generator is also being fre-
gquency madulated with line-related interference and that
the sharp spikes are causing the broadband FM we saw in
the spectrum analyzer display, With these pictuces, he
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Flg. 4. Using the mox ton analyzer (o characianze
wvoilage-funaidie peculanrs. The low nose of e §907A 'S local
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Flg. 5. Oseiioscope diaplay from the saftnp of Fig, 4 Ac inpat
o ihe VCXG was adusied fo give T00-HZ dewalion af it fow
ard of the VCXO's linlng range. The aigplay shows how the
aciuad gevigiion varas ag the VCXO is luned across its bang.

WISA
Dwskiop
Compulad

Fig. 8§ An automakc sysiem for festing mobiie ransmitters, 4
dasKioD Compuler cordrals e mdailmhon amalprer vig the HP
nterizce Bus

manufacturer of this product might have been able to cure
this problem by a little attention 1o the power supply rec-
tifiers, which, one would suspect, are turning off very fast
ind causing the spikes.

Characterizing Voltage-Tunable Oscillators

The next ||.;:||:||iu||::m demonsiraios how the 8801 A is
seful for chamcterizing VOOs and VOXOs, Fig. 4 shows o
VEXO being measured by the 8900 A, The VIEXO is operai-
ng at 280 MHz and can be pulled 5800 Hz. The idea is to
vary the de tuning voltage from oV 1o 14V, causing the
VEXO frequency fo change by 5800 Hz. whilea small ac test
signal of constant amplitude frequancy-modulates the
VXL The ratio of the ac fregquency deviation to the ac test
signal (AFAV) is the gain of the oscillator at the de operating
point. With the actestsignal held constant, the acfrequency
deviation is proportional to galn. An osclllozcope is used to
plotthe do tuning voltageagainst the frequency modalation
an the VOXO output, as detected by the 8001A. The en-
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Flg. 7. Ouipot plaf fram the system of Fig. 8

velope of the oscilloscope display shows the peak FiM de-
viation of the YOXO as a lundion of cenler frequency.

Fig- 5 shows the oscilloscope display. Notice that the
peak deviation of the VCXO output varies with center fre.
quency, even though the FM input signel is constant. With
this setup the oscilloscope display of gain allows the de-
sigoer Lo oplimiee the circuil and et immediale resulis
when changes are made.

S0 as not to disturb the measurement, the peak deviation
of the FM al 0V i adjusted to only 100 He, This is done by
;ldil,lstinE the ac il:ll:idulalinE siBm|| while n:ran:“nE the paal
deviation with the 83014, The #9014 300-Hz to 3-kHz
sudino filters are usad ta limit the noize. The front-panel dit
bnitton is pushed (o make the display read in dB. Resolution
Is better than 0.2 dB, which is more than enough for this
application. The BY901A’s post-peak-detector filter is
selocted wsing the analyzor's special function capability
and a completely stable display is produced. For this setup,
accuracy is limited by the resolution of 0.2 dB.

Assuming that everything was stable this measurement
could be made with & counter by painstakingly plotting
{oat versus tuning voltage and differentiating the plot
Obviously the modulation analyzer produces a more con-
venient method of analyzing the gain of this system. How-
ever, withoul the extremely low noise of the modulation
analyzer's local oscillator, the deviation required 1o make
this type of measurement might perturb the oscillator and
limit the resolution of the measurement,

Automated Tests

Fig. & shows sn auntomatic system for lesilng mobile
transmitters, taking advantoge of the programmability of
the 8901 A Modulation Analyzer. An HP 9600 Series Desk-
top Compuler controls the system, Fig. 7 shows a typical
output plat
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