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Applications
B Mobite Radio I

The 8901A Modulation Analyzer combines all the capabili-
ties necessary for making accurate transmitter measurements.
It can be used in making all the tests listed below. It can also
be used to test modules and subassemblies from either the
transmitter or receiver. For reliability, input power protection
reduces the chance of accidentally damaging the Modulation
Analyzer by connecting it directly to a high power transmitter.

Carrier power Incidental AM or FM

Carrier frequency and stability Modulation limiting

AM depth Instantaneous

FM deviation Steady state

Hum and noise Audio frequency response
\ J
— Maintenance and Metrology —

. ..._‘ &—n %.—- b o !
Accurately measuring modulation has long been a problem ' '
for metrology laboratories. The 8901A Modulation Analyzer
helps seclve this problem twe ways, First, it provides an ex-
tremely accurate method of measuring AM depth and FM
deviation, and it recovers the modulation with little degrada-
tion for making measurements such as modulation distortion. :
Second, the optional calibrators provide a precise modulation ¢~
source for calibration. There are many metrology and mainte-
nance uses for the Modulation Analyzer. They include:

iR

Signal generator calibration
Modulation calibration standard
VCO and VCXO characterization

- J

The accuracy and versatility of the Modulation Analyzer
make it a very useful laboratory instrument for characterizing
a wide variety of devices and assemblies. When used with a
modulated signal source the Modulation Analyzer can make
stimulus-response measurements for direct measurement of
a device's effects on such signals. Because of its wide fre-
quency range, it can measure the performance of both RF
and IF assemblies. Characterizing modulated sources for
sensitivity, distortion, and incidentals, and measuring the
noise performance of local oscillators is also possible.

B B .

Mixer & Amplifier Compression Incidental AM or FM
Local oscillator residual FM RF and IF Characterization
Modulator characterization
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Features

— Complete Signal Characterization —

The 8901A Modulation Analyzer brings together in one
instrument several RF signal measurement capabilities. It is _
more than just a high quality modulation meter. It accurately CL T
measures carrier frequency and peak input power in addition . FREQ: 454.52608 MHz:
to completely characterizing modulation. This unique combi- - POWER:. 43.58mW
nation of capabilities makes the 8901A Modulation Analyzer - FM T s ami
an extremely powerful tool for analyzing signals. In normal = - =~ "' 7.96 kHz Do
use it eliminates the need to frequently connect and discon- .~ © - ARM: . 006% .
nect several instruments, such as counters and power meters. - . e
The Modulation Analyzer is fully programmable and can be
used as part of an automatic system to make all these mea-
surements under remote control.

Single Key Measurements

The 8901A Modulation Analyzer features easy to use con-
trols. In automatic operation, all major functions are selected
by pushing a single key, No manual tuning or range selection
is needed. The Modulation Analyzer automatically tunes to
the input signal, adjusts for proper signal level, selects the
appropriate measurement range, makes the measurement, and
displays the result.

For certain measurements manual operation may be more
desirable. When selecting a specific signal in the presence of
others or for special applications, the operator can easily use
the Modulation Analyzer's keyboard to set any or all mea-
surement parameters. Functions not selected manually remain
in automatic mode. This greatly increases the Modulation
K Analyzer's versatility.

High Performance

The 8901A Modulation Analyzer offers a significant ad-
vancement in modulation measurements. Modulation depth
and deviation are measured with unprecedented 1 percent
accuracy. To complement this capability, optional calibrators
with 0.1 percent depth or deviation accuracy can be included
in the Analyzer.

RESICASAL FM IN S50Hz TC 3xHz BANDWIDTH
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A significant improvement has also been made in the area
of residual noise. The extremely low internal noise of the
Modulation Analyzer makes possible residual AM and FM
measurements even on very stable gsignals. Accurate measure-
ment of signals with small incidental AM or FM modulation
are now easily performed. Residual AM in a 50 Hz to 3 kHz
bandwidth is <{0.02 percent, and residual FM in the same
bandwidth is <8 Hz at 1300 MHz decreasing to <1 Hz below
100 MHz=.
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Description

The 8901 A Modulation Analyzer is a complete measure-
ment system for accurately characterizing signals in the
150 kHz to 1300 MHz frequency range. It can make more
than just a single form of measurement; it combines the
capabilities of three separate instruments. The 8901A
Modulation Analyzer has the capability of a frequency
counter for measuring carrier frequency. It can measure
RF peak power with typical measurement accuracy of
=+.7 dB. It can also accurately measure modulation and
recover the modulating signal. This allows the user to
make those measurements most commonly needed to
totally characterize a signal. The Medulation Analyzer
can measure a signal’s frequency, freguency drift, peak
power level, AM, FM, or #M, and AM and FM noise
components. It recovers the modulating signal with
very low added distortion for audio analysis.

Besides combining several measurements in one instru-
ment the 8901A Modulation Analyzer makes a second
contribution to signal analysis—extremely precise mod-
ulation measurements. Its ability to make highly precise
depth and deviation measurements coupled with very
low internal noise enables the analyzer to characterize
very accurate signal sources. Modulation depth or de-
viation accuracy is generally <1 percent of reading.
Residual noise in a 50 Hz to 3 kHz bandwidth is 0.02
percent for AM and <8 Hz for FM at 1300 MHz carrier
frequencies, decreasing to <1 Hz below 100 MHz.

The Modulation Analyzer is fully automatic and all
major measurements can be made by pushing a single
key. The Modulation Analyzer's large digital display

Automatic system for testing mobile transmitters,

* HP-IB is Hewlett-Packard's Implementation of IEEE Standard 488.

shows measurement results with excellent resoclution
and is easy to read. All measurements can be easily con-
trolled remotely and data transferred via the Hewlett-
Packard Interface Bus {(HP-1B).*

FREQUENCY MEASUREMENTS, In automatic opera-
tion the 8901A Modulation Analyzer has the perform-
ance of a high quality 150 kHz to 1300 MHz frequency
counter. Resolution is 10 Hz below 1000 MHz and
100 Hz above 1000 MHz. Sensitivity is —25 dBm
{12 mV,5s) below 650 MHz and —20 dBm (22 mV,ue)
above 650 MHz.

Besides normal frequency measurement capabilities the
Analyzer's counter has several additional capabilities.
Like most frequency counters it will measure signals
over a wide dynamic range, >50 dB (22 mV,.: to
7 Vims} and is protected from damage for signals up to
35 Vime. Unlike many frequency counters, however, it
automatically adjusts itself as the input level changes.
There is no need to manually set or adjust any input
attenuator. Because the Modulation Analyzer is usual-
ly used to measure modulated signals, its frequency
counter accurately measures signals with significant
levels of AM modulation.

The Modulation Analyzer uses an indirect technique
for measuring RF frequencies. Instead of counting di-
rectly, the input signal is down-converted to an inter-
mediate frequency (IF) using a mixer and a local
oscillator {LO). By counting the frequency of both the
IF and LO and calculating their difference, the Modula-
tion Analyzer can determine the frequency of the input
signal. In automatic operation the Analyzer automatic-
ally tunes to the largest input signal and measures its
frequency.
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Typical sensitivity of frequency measurements in manual operation.



Description

In manual operation the user determines the frequency
to which the Modulation Analyzer tunes. When more
than one signal is present it is thus normally possible to
select which signal is counted. Entering the approximate
frequency on the keyboard causes the IF filter to elimi-
nate all but very close interfering signals. This allows
the Modulation Analyzer to selectively count signals
other than the largest. Also, because of the large IF
gain of the Modulation Analyzer, it is possible to meas-
ure very low-level signals. In manual operation the
Modulation Analyzer has sensitivity of 0.22 mV,,,,
and dynamic range of >90 dB (0.22 mV,. 10 7 Vime).

RF POWER MEASUREMENTS. The 8901A Modulation
Analyzer uses a diode detection circuit to measure RF
input power. This technique measures peak voltage and
is calibrated from 1 mW to 1 W for sine wave inputs. In
the case of amplitude modulated signals, the Modulation
Analyzer measures the peak envelope power with =1.5dB
accuracy, thus eliminating the need for a power meter
in most applications,

The Modulation Analyzer is equipped with input power
protection to prevent damage from the accidental appli-
cation of excessive power. This is a common cause of
damage in equipment, such as the Modulation Analyzer,
used to measure transmitters. The Modulation Analyzer
is tested for inputs up to 25 watts. Protection is pro-
vided by limiting diodes and an RF relay. When exces-
sive power is applied the relay opens and protects
sensitive components, and the Analyzer displays an
error message, The circuit automatically resets when-
ever a key is depressed. This technique is superior to
fuses which in many cases are too slow for adequate
protection and require replacement each time an over-
load occurs.

10
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Typical power measurement accuracy.

In addition to normal RF level measurements made
directly on the input signal, the Modulation Analyzer
can measure the signal level in the constant-gain IF
filter passband. This is the TUNED RF LEVEL function.
In this mode the Analyzer accuracy is degraded from
normal RF measurements, but relative power measure-
ments at a single frequency can be made with increased
resolution. Because the IF filter allows some selectivity,
one signal can be measured even when others are
present.

MODULATION MEASUREMENTS. In AM, high accu-
racy and low noise are coupled with resolution of 0.01
percent below 40 percent depth and 0.1 percent resolu-
tion to over 100 percent. AM signals at rates up to 100
kHz can be measured and the modulation accurately
recovered. AM signals with significant levels of FM can
be measured because of excellent FM rejection.

Most AM depth measurements can be made with accur-
acies better than 1 percent of reading, This is made
possible by very linear amplifiers and detectors. Be-
cause these amplifiers and detectors are also low noise,
residual AM in a 50 Hz to 3 kHz bandwidth is <0.02
percent rms.

FM deviation can be measured with accuracy of 1 per-
cent and displayed with resolution ranging from 1 Hz
for deviations below 4 kHz to 100 Hz for deviations
greater than 40 kHz. Modulation is recovered with less
than 0.1 percent distortion, and most AM is rejected.

The ability to measure low residual FM is one of the
key contributions of the Modulation Analyzer. A low
noise local oscillator in combination with a low noise
discriminator allows residual FM measurements of
<8 Hz at 1300 MHz and <1 Hz below 100 MHz. This is
low enough to allow the direct measurement of residual
FM of such low noise sources as crystal ascillators.
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For all AM depth and FM deviation measurements the
user can select from three detectors. Both positive and
negative peak (trough for AM]) can be measured. The
Modulation Analyzer also has an average-responding
detector which is RMS sine wave calibrated. This type
of detector is useful for determining the residual noise
on a signal where the RMS value and not the peak is
generally the desired measurement.

The Modulation Analyzer also has a PEAK HOLD func-
tion that is used with either the positive or negative
peak detectors. This function captures and displays the
maximum peak modulation of a signal and is ideal for
making measurements such as modulation limiting on
mobile radios. PEAK HOLD can capture even very short
transients and display their peak value indefinitely.
Measurements can be made for any length of time and
either the largest positive or negative peak that occcurs
will be measured. Pushing the PEAK HOLD key resets
the display and initiates a new measurement cycle.

T
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Typical internal noise contribution to FM measurements at 100 MH:z
carrier frequency.

4.11 kHz Instantaneous
4.09 kHz Steady State

FM mobite radio modulation limiting measurement showing demodulated
waveform and measured value of transient and steady-state deviation.

POST DETECTION AUDIO FILTERS. The Modulation
Analyzer has two high-pass and three low-pass post-
detection audio filters for filtering the recovered madu-
lation. These filters can be selected individually or in
combination. Their cutoff frequencies have been chosen
to match those needed for applications such as trans-
mitter or signal generator testing. The >20 kHz filter is
a Bessel filter. It minimizes overshoot for square-wave
modulation so that this type of modulating waveform
can also be accurately measured,

The Modulation Analyzer contains four de-emphasis
networks that can be used in addition to the audio
filters. These are the ones commonly used in FM com-
munications—25, 50, 75, and 750 5. When selected, the
de-emphasis networks always affect the demodulated
output. The user can select whether or not the de-
emphasis network affects the deviation measured and
indicated by the display. The ability to select either the
actual or “de-emphasized deviation" increases the use-
fulness of the Modulation Analyzer in many applica-
tions.

MODULATION CALIBRATORS. One of the most diffi-
cult problems involved in making very accurate mea-
surements of AM depth or FM deviation is generating a
precisely modulated signal to use as a calibration stand-
ard. By ordering Option 010 a precise AM and FM mod-
ulation standard is included in the 8901A Modulation
Analyzer.,

The AM standard is generated by summing two identical
10 MHz signals. When one of the signals is switched on
and off at a 10 kHz rate, the result is 33.33 percent AM
depth. By internally measuring any slight difference in
the levels of the 10 MHz signals the analyzer is able to
determine the actual depth to +0.1 percent accuracy. To
further improve the modulation envelope the rise and
fall transitions are smoothed to eliminate ringing that

e 3 el
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Description

might otherwise occur when this signal is measured.

The FM standard is generated by square-wave modulat-
ing a VCO with a nominal 33 kHz peak deviation. By
using the internal counter o measure the upper and
lower frequency of this signal, the actual peak deviation
is determined to 0.1 percent accuracy. To prevent ring-
ing, the square wave is modified to a round edge trape-
zoid.

Because the modulation standards are internal to the
Analyzer, there is litile need for metrology laboratories
to purchase separate calibration standards. Also, be-
cause of the technique used, it is easy to verify that the
calibrators are operating properly.

OPERATION. Often instruments with state-of-the-art
acouracy require tedious set-up or highly skilled opera-
tors in order to be used. This is not the case with the
8901A Modulation Analyzer. It provides excellent ac-
curacy while remaining easy to use. The front panel is
simple, uncluttered, and easy to understand.

The user need only select the measurement to be made.
There is no need to tune, adjust levels, or select the
appropriate range; the internal microprocessor does all
this quickly. Because the microprocessor determines the
best instrument settings, most measurements require
only a single key-stroke.

For those applications requiring tuning to a specific
frequency, automatic tuning may be overridden. This
feature allows a single signal to be selected in the pres-
ence of others but retains the speed and convenience of
the rest of the automatic functions.

The user can also make measurements relative to either
a measured value or one entered from the keyboard by

10

using the ratio keys. Relative measurements can be ex-
pressed in either dB or percent. This means that when
testing FM mobile transmitters a user could enter
3 (kHz), depress the dB key, and make measurements
in dB relative to 3 kHz deviation. Similarly, in broadcast
FM applications, deviation could be displayed in per-
cent relative to 75 kHz deviation where 75 kHz is
defined as 100 percent. The user can also enter a
measurement limit on the keyboard which will cause
the Modulation Analyzer to signal whenever the meas-
ured value exceeds the value entered as a limit.

SPECIAL FUNGTIONS. The Modulation Analyzer can
do more than is apparent from the front panel. This
capability is accessed by using the data keys and a
special function key or remotely via HP-IB. They fall
into three categories: manual control of instrument
functions, instrument operation verification. and service
aids.

An example of the type of special function found in the
manual conirol category is the auto tune-track mode.
This mode is accessed by entering 4.1, then pressing the
special key. Once the Modulation Analyzer has been
placed in track mode the analyzer will continuously
track the signal as it changes frequency. This eliminates
the delays caused by the Analvzer searching for the
signal each time the signal's frequency changes. Using
this special function, a user ¢ould continuously monitor
modulation accuracy on a signal generator while tuning
across the signal generator’s frequency band. Auto tune-
track makes it possible to tune the Analyzer three ways:
automatically, manually by entering the frequency on
the keyboard, and track mode.

Special functions can also be used to set any measure-
mentt range or instrument function. They can be used to
select either of two internal IF's, the one normally used
for frequencies above 10 MHz or a narrow IF where
rates and deviations are more restricted but selectivity
is increased. All instrument functions not set using
these special functions remain in automatic mode. This
allows the user to select any combination of manual or
automatic operation. By depressing the special key, the
display shows an eight-digit number that indicates
which functions are in automatic and the state of those
manually set.

There are also numerous special functions that can be
used in verifying that the instrument and its various
sections are operating properly. These, along with ser-
vice functions used in diagnosing and repairing the
Analyzer, make repairs much faster and easier. An



additional service aid is the built-in ability to use HP
signature analysis instrumentation. This allows a tech-
nician with little knowledge of digital circuits to rapidly
troubleshoot a failure in the digital portion of the instru-
ment.

Those special functions that are most commonly used
in operating the Analyzer are described on the pullout
information card under the front panel.

PROGRAMMARBILITY. The 8901A Modulation Analyzer
is completely programmable via the Hewlett-Packard
Interface Bus (HP-IB). This, coupled with the ability of
the Modulation Analyzer to make several measure-
ments, the speed with which these measurements can
be made, and the flexibility of the special functions,
makes the Modulation Analyzer ideal for systems appli-
cations. In many instances it can reduce the number of
instruments in a system, speed measurements, reduce
complexity, and improve accuracy.

When the Analyzer is in remote the front panel annun-
ciators make it very easy lo determine what state the
Analyzer is in.

APPLICATIONS. The 8901A Modulation Analyzer is
a useful tool for analyzing many types of signals. Often
it can provide needed information that has been difficult
to obtain such as incidental FM or residual FM. It can
replace large, complex test systems, and speed and

simplify measurements.
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The Modulation Analyzer is superbly capable of mea-
suring iransmitters used in mobile communications.
This single instrument can be used in making most of
the measurements made on transmitters.

The Modulation Analyzer can be equally useful for
other types of transmitters. For avionics applications it
can be very useful in measuring navigation signals. In
testing ILS transmittiers the Analyzer can be used to
very accurately measure depth of modulation. For
broadcast AM and FM it can be used to measure AM
depth or FM deviation, and it can accurately recover
the modulation for making measurements such as stereo
separation.

With its accuracy the Modulation Analyzer makes an
excellent addition to a metrology laboratory. An ex-
ample of its usefulness is in calibrating signal gener-
ators, especially high performance signal generators
such as the HP 8640B. The Modulation Analyzer's capa-
bilities exceed those required to verify many signal
generator specifications. Besides improving the accu-
racy of these measurements it greatly reduces the time
involved in making measurements. Also, the optional
calibrators provide a new level of modulation standard
accuracy and help ensure accurate measurements. They
also enhance the calibration of the Modulation Analyzer
itself.

Because the Modulation Analyzer is useful for charac-
terizing all types of signals in general, it is very useful
in research and development laboratories. It can be used
for characterizing VCQO’s, measuring residual noise on
crystal oscillators, measuring incidental modulation,
measuring frequency on low level signals, etc. When
used with a signal source it can be used to characterize
RF and IF designs, evaluate modulators, and test indi-
vidual IC’s or modules.




8901A Specifications

All parameters describe performance in automatic
operation or properly set manual conditions.
SPECIFICATIONS describe the instrument’'s war-
ranted performance. SUPPLEMENTAL CHARAC-
TERISTICS (shown in italics) are intended to
provide information useful in applying the instru-
ment by giving typical, but non-warranted, per-
formance parameters.

RF INPUT
Frequency Range: 150 kHz to 1300 MHz.
Operating Level:
150 kHz - 650 MHz: 12 mV,,. (—25 dBm) to
7 Vl'm:-' (1 Wl:eak]'
650 MHz - 1300 MHz: 22 mV .. (—20 dBm] to
7 VTInS [1 Wprak]-

Supplemental Characteristics:
Tuning. Automatic, track (frequencies >10 MHz),
manual frequency entry
Acquisition Time (Automatic Operation): ~1.5 second.
fnput Impedance: 501 nominal.
Maximum Safe Input Level:
AC: 35 V... (25 W for source SWR < 4).
DC: 40 V.
FREQUENCY MODULATION
Rates: 150 kHz - 10 MHz: 20 Hz to 10 kHz.
10 MHz - 1300 MHz: 20 Hz to 200 kHz.
Deviations:
150 kHz - 10 MHz: 40 kHz,.,x maximum.
10 MHz - 1300 MHz: 400 kHz,., maximum.!
Accuracy:®
250 kHz - 10 MHz: £2% of reading *1 digit,
20 Hz to 10 kHz rates.
10 MHz - 1300 MHz: *1% of reading *1 digit,
50 Hz to 100 kHz rates.
+5% of reading *1 digit, 20 Hz to 200 kHz rates.
Demodulated Qutput Distortion:*
400 kHz - 10 MHz: <0.1% THD, deviations
<10 kHz.
10 MHz - 1300 MHz: <0.1% THD, rates and de-
viations <100 kHz.
AM Rejection (for 50% AM at 400 Hz and 1 kHz
rates):* <20 Hz peak deviation measured in a 50
Hz to 3 kHz BW,
Residual FM (50 Hz to 3 kHz BW): <8 Hz,,. at
1300 MHz, decreasing linearly with frequency to
<1 Hz, ... for 100 MHz and below.

Supplemental Characteristics:
Maximum Deviation Resolution:
1 Hz, < 4 kHz deviation.
10 Hz, 4 kHz to 40 kHz deviation,
100 Hz, 40 kHz to 400 kHz deviation.
Resofution is increased one digit with 750 us de-
emphasis and pre-display "“on.”

Demodulated Output Distortion: 150 to 400 kHz;
< 0.3% THD, deviations <10 kHz
Detectors: 4+ peak, — peak, and average {rms sine
wave calibrated).
Demodulated Output across an Open circuit (6002
output impedance):!
1 mV/Hz when resolfution is 1T Hz.
0.1 mV/Hz when resolution is 10 Hz.,
0.01 mV/Hz when resolution is 100 Hz.
Sterec Separation (50 Hz to 15 kHz): =47 dB.

PHASE MODULATION

Carrier Frequency: 10 MHz to 1300 MHz,
Rates: 200 Hz to 20 kHz.

Deviation and Maximum Resolution:

ARG -
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Accuracy:® 3% of reading =1 digit.
Demodulated Output Distortion: <0.1% THD.
AM Rejection {for 50% AM at 1 kHz rates):* <0.03
radians, peak deviation.

Supplemental Characteristics:

Modulation Rates: Usable from 20 Hz to 100 kHz with
degraded performance.
Detectors: 1+ peak, -- peak, average (rms sine wave
calibrated).
Demodulated Qutput across an Open Circuil (6001
ouiput impedance):*

1 V/rad when reselution is 0.001 radian.

0.1 V/rad when resolution is 0.01 radian.

0.01 V/rad when resolution is 0.1 radian.

AMPLITUDE MODULATION

Rates: 150 kHz - 10 MHz: 20 Hz to 10 kHz.
10 MHz - 1300 MHz: 20 Hz to 100 kHz.

Depth: to 99%.

1 Maximum rale 20 kHz and peak deviation 40 kHz with 750 us de-
emphasis filter.

2 Peak residuals must be accounted for in peak readings. .

3With 750 w3 de-emphasis and pre-display "off," distorlion is not
specified for modulation outputs =4 ¥ peak. This can occur near maxi-
mum deviation for a measurement range at rates <72 kHz,

4 For pptimum flatness, cables should be terminated with their charac-
teristic impedance.
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Accuracy: 28
150 kHz to 10 MHz: £2% of reading *1 digit,
50 Hz to 10 kHz rates, >>5% depth.
*3% of reading =1 digit, 20 Hz to 10 kHz rates.

10 MHz to 1300 MHz: £1% of reading =1 digit,
50 Hz to 50 kHz rates, >5% depth.
*3% of reading =1 digit, 20 Hz to 100 kHz rates.

Flatness (Variation in indicated AM depth for
constant depth on input signal):
10 MHz to 1300 MHz: *+0.3% of reading +1
digit, 90 Hz to 10 kHz rates, 20 to 80% depth.
Demodulated Qutput Distortion: <0.2% THD for
<50% depth, <0.6% THD for <95% depth.
FM Rejection (at 400 Hz and 1 kHz rates, 50 Hz to
3 kHz BW):?
250 kHz to 10 MHz: <0.2% AM for <5 kHzpeax
deviation.
10 MHz to 1300 MHz: <0.2% AM for
<50 kHz.a deviation.
Residual AM (50 Hz to 3 kHz BW): <<0,01% 1ms.

Supplemental Characteristics:
Meximum Depth Resolution:
0.01% for depths <39.99%.
0.1% for depths > 40%.
Detectors: peak [+ peakl, frough [— peakl, average
{rms sine wave calibrated).
Demodulated Output across an Open Circuit {6005
output impedanca):*
0.1 V/ percent when resolution is 0.01%.
0.07 V/percent when resolution is 0.1%.

FREQUENGCY COUNTER
Range: 150 kHz - 1300 MHz.
Sensitivity:
150 kHz - 650 MHz: 12 mV,ns (—25 dBm).
650 MHz - 1300 MHz: 22 mV., (—20 dBm).
Accuracy: Reference accuracy =3 counts of least
significant digit.
Internal Reference:
Frequency: 10 MHz.
Aging rate: <1x10 %/month
(Optional: <1x107%/day)°.
Supplemental Characteristics:
Modes: Frequency, and Fraquency Error (displays the
difference between the frequency entered via the key-
board and the actual RF input frequency).
Sensitivity in manual tuning mode: Approximate fre-
quency must be entered from keyboard. 0.22 mV..
{60 dBm).
Maximum Resolution: 10 Hz for frequencies <1 GHz,
100 Hz tor frequencies > 1 GHz.
Internal Relerence Accuracy: Qverall accuracy is a
function of time base calibration > aging rate =+
ternperature effects *+ line voltage effects + short
term stabitity.

Standard Option 002
Aging Rate <T x10%mo. | <1 x 10% day
Temperature Effects | <2x 107/°C | <2x 10°%/=C
Line Voitage Effects
{+5%, —10% Hne <1 x 70¢ <G x 190
voftage change)

<ix10%orts
Short term stability —_ average
RF LEVEL

(Peak voltage responding, rms sine wave power
calibrated).
Range: 1 mWto1 W.
Accuracy: 1.5 dB
SWR: <650 MHz: <1.3 in a 50 © system.
<1300 MHz: <1.5 in a 50 Q system.
Supplemental Characteristics:
Typical Accuracy: 150 kHz-650 MHz: 0.5 dB
650 MHz-1300 MHz: +=1.0 dB
Resolution: 0.1 mW for levels 0.7 to 1 W.
0.07 mW for levels 0.01 to 0.TW.
0.001 mW for levels <0.01 W.
AUDIO FILTERS
High pass (3 dB cutoff frequency): 50 Hzand 300Hz.
Low pass (3 dB catoff frequency except >>20 kHz
filter): 3 kHz, 15 kHz, >20 kHz.
De-emphasis filters: 25 xs, 50 ps, 75 us, and 750 ps.
De-emphasis filters are single pole low pass filters
whose 3 dB frequencies are 6266 Hz for 25 us,
3183 Hz for 50 ps, 2122 Hz for 75 us, and 212 Hz
for 750 ps.
Flatness:
50 Hz High Pass: <{1% at rates =200 Hz.
300 Hz High Pass: <1% at rates=1 kHz.
3 kHz Low Pass: <1% at rates <1 kHz.
15 kHz Low Pass: <1% at rates <10 kHz.
>20 kHz Low Pass: <1% at rates =10 kHz.

Supplemental Characteristics:
50 Hz and 300 Hz High Pass: Two pole.
3 kHz and 15 kHz Low Pass: Five pole.
>>20 kHz Low Pass: Nine pole Bessel (typically 3 dB
at 100 kHz).
High and Low Pass 3 dB Frequency Accuracy: +3%.
De-emphasis Fifter Time Constan! Accuracy: =3%.
Overshoot on square wave modulation (20 kHz Low
Pass Filter): <1%.

2 Peak residuals must be accounted for in peak readings.

4 For optimum flatngss, cables should be terminated with their char-
acteristic impedance.

5 After 30-day warm-up.

6The >20 kHz low pass filter is intended for minimum gvershoot with
square wave madulation,

7 External reference accuracy abfects accuracy of all measurements.

9 For peak measurements only, AM accuracy may be affected by distor-
tion generated by the Modulation Analyzer. In the worst case this can
decrease accuracy by 0.19% of reading for each 0,19 of distortion,
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8901A Specifications

All parameters describe performance in automatic
operation or properly set manual conditions.
SPECIFICATIONS describe the instrument’s war-
ranted performance, SUPPLEMENTAL CHARAC-
TERISTICS (shown in italics) are intended to
provide information useful in applying the instru-
ment by giving typical, but non-warranted, per-
formance parameters,

REAR PANEL INPUTS/OUTPUTS

Supplemental Characteristics:
FM Quiput: 10 kit impedance, —9 V fo 6 V into an
open circuit: ~6 V/MHz, dc coupled, 16 kHz band-
width (one pofe),
AM Output: 10 kR impedance, —4 V to 0 V into an
open circuit, ~8 mV/%, d¢ coupled, 16 kHz band-
widih {one pole).
Recorder Quiput: DC voltage proportional to peak
voltage of the MODULATION OUTPUT, T kQ imped-
ance, 0 V to 4 V for each resolution range into an
open circuit,
IF Outpul: 50 Q@ impedance, 150 kHz to 2.5 MHz,
—27 dBm to —3 dBm.
10 MHz Reference Oulput: 50 R impedance, TTL
levels (Q V to 2.2 V Into an open circuit), available
only with Option 002 1x10-%/day internal reference,
outpuls internal reference only.
10 MHz Reference Input? >500 @ impedance, 0.5
Vpui-to-pesk MiNimum input level.
LO Input (Option 003}): 50 Q impedance, ~1.27 MHz to
1301.5 MHz, 0 dBm.

CALIBRATORS (Option 010)

AM Calibrator Depth and Accuracy: 33.33% depth
nominal, internally calibrated to an accuracy of
*0.1%. .

FM Calibration Deviation and Accuracy: 34 kHzpax
deviation nominal, internally calibrated to an ac-
curacy of *£0.1%.

Supplemental Characteristics;
Carrier Frequency: 10.1 MHz.
Modulation Rate: 10 kHz.
Output Level; —25 dBm.

GENERAL
Temperature: Operating 0° to 55°C.

Storage: —55°C to 75°C.
Remote Operation: HP-IB; all functions except the
line switch are remotely controllable.
HP-IB compatibility; as defined in IEEE 488-1978
is: SH1, AH1, T5, TEQ, L3, LE0, 5R1, RL1, PPo,
DC1, DT1, Co '

EMI: Conducted and radiated interference is with-
in the requirements of methods CE03 and RE0Z of
MIL STD 461A (for inputs <10 mW), VDE 0871
(Level B}, and CISPR publication 11.

Conducted and Radiated Susceptibility: Meets the
requirements of methods CS01, C802, and RS03
(1 volt/meter) of MIL STD 461A dated 1968.
Power: 100, 120, 220, or 240 V (+5, —10%); 486 -
66 Hz; 200 VA max.

Weight: Net 20 kg (44 1h); shipping 25 kg (55 1b).
Dimensions: 190 mm H x 425 mm W x 468 mm D
{7.5in. x 16.8 in. x 18.4 in.).

Dimansions in Milimetess and {Inchas)
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MODEL NUMBER AND NAME

8901 A Modulation Analyzer

Option 002: Rear panel instead of front panel
connections for input, modulation output,
calibrators.

Option 002: 1x10-%/day internal reference
oscillator.

Option 003: Rear panel connections which
allow use with an external local oscillator
Option 004: Operation from 48 to 440 Hz
power line

Option 010: AM and FM calibrators

Option 907; Front panel handle kit

Option 908: Rack mounting flange kit
Option 909: Front panel handle plus rack
mounting flange kit

Option 910: Extra manual

For mors Information, call your locat HP Sales Oifice or nearest Ragional Office: «Eastern (301)253-2000; « Midwesterm (312) 255-8800; » Soulhern (404} 955-1500; « Weslarn
(213) 506-3700; + Canadian (416) 678-943). Ask the operalor lor instrument sales. Or wrile Hawlel-Packard, 1820 Embarcadero Rd., Pak Alto, CA 94303, In Europe: Hawlel-Packard
$.A., 7. Rue du Beig-du-Lan, P.Q. Box CH 1217 Meyrin 2, Geneva, Switzettand. In Japan: Yokogawa-Hewlet!-Packard Lid., 28-21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo 168.

5953-8372

Printed In U.S.A,
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