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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the
calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a
period of one vear from date of shipment. During the warranty period, Hewlett-Packard Company will at
its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer
shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to the Buyer.
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another
country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of
the environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett- Packard
products.

For any assistance, contact your nearest Hewlett- Packard Sales and Service Office.




"ATTENTION
Static Sensitive
Devices

This instrument was constructed in an ESD (electro-static discharge)
protected environment. This is because most of the semi-conductor
devices used in this instrument are susceptible to damage by static
discharge.

Depending on the magnitude of the charge, device substrates can be
punctured or destroyed by contact or mere proximity of a static charge.
The results can cause degradation of device performance, early failure,
or immediate destruction.

These charges are generated in numerous ways such as simple contact,
separation of materials, and normal motions of persons working with
static sensitive devices.

When handling or servicing equipment containing stalic sensitive
devices, adequate precautions must be taken to prevent device damage
or destruction. :

Only those who are thoroughly familiar with industry accepted tech-
niques for handling static sensitive devices should attempt to service
circuttry with these devices.

In all instances, measures must be taken to prevent stalic charge
build-up on work surfaces and persons handling the devices.




SAFETY CONSIDERATIONS

GEMNERAL

This product and related documentation must be
reviewed for familiarization with safety markings and
instructions before operation.

This product is a Safety Class I instrument (provided
with a protective earth terminal).

BEFORE APPLYING POWER
Verify that the product is set to match the available
line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be pro-
vided from the main power source to the product input
wiring terminals, power cord, or supplied power cord
set.

SAFETY SYMBOLS
Instruction manual symbol: the product will be
marked with this symbol when it is necessary for the

user to refer to the instruction manual (refer to Table
of Contents.)

5 Indicates hazardous voltages.

== Indicates earth (ground) terminal.

WARNING | 11,0 warNING sign denotes a hazard,

ft caﬂs attention to a procedure, practice, or the like,
which, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a
WARNING sign until the indicated conditions are fully
understood and met.

CAUTION ; The CAUTION sign denotes a hazard. It

calls attention to an operating procedure, practice, or
the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part or
all of the product. Do not proceed beyond a CAUTION
sign until the indicated conditions are fully understood
and met,

Any interruption of the protective (grounding)
conductor (inside or outside the instrument} or
disconnecting the protective earth terminal wiil
cause a potential shock hazard that could result-
ing personal injury. (Grounding one conductor of
a two conductor outlet is not sufficient protection).

Whenever it is likely that the protection has been
impaired, the instrument must be made inop-
erative and be secured against any unintended
operation.

If this instrument is to be energized via an
autotransformer (for voltage reduction) make sure
the common terminal is connected to the earth
terminal of the power source.

Servicing instructions are for use by service
trained personnel only. To avoid dangerous elec-
tric shock, do not perform amy servicing unless
gualified to do so.

Adjustments described in the manual are per-
formed with power supplied to the instrument
while protective covers are removed. Energy avail-
able at may points may, if contacted, result in
personal injury,

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source os supply,

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of
the same current rating and type (for example,
normal blow, time delay, eic.) Do not use repaired
fuses or short circuited fuseholders.
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Model 8901A

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

This Operating Manual together with the Service
Manuai form a two manual set which contains
information required to install, operate, test, ad-
just, and service the Hewlett-Packard Model
8901A Modulation Analyzer. The Modulation Ana-
Iyzer (with the AM and FM Calibrators, Option
010)is shown in Figure 1-1 with all supplied acces-
sories. These manuals document Modulation Ana-
lyzers supplied with Options 001, 002, 003, 004
and 010.

The information contained in both the Operating
and Service Manuals is described below. Sections
I through III are contained in this Operating
Manual; Sections IV through VIII are contained
in the Service Manual.

Section |, General information: describes the in-
struments documented by this manual and covers
instrument description, options, accessories, spec-
ifications, and other basic information. This sec-
tion also contains instrument theory of operation
on a simplified block diagram level, and a discus-
sion of basic modulation theory.

- Bection I, Installation: provides information about
initial inspection, preparation for use (including
address selection for remote operation), and stor-
age and shipment.

Section I, Operation: provides information about
panel features, and includes operating checks,
operating instructions for both local and remote
operation and maintenance information.

Section 1V, Performance Tests: provides the infor-
mation required to check performance of the in-
strument against the critical specifications in
Table 1-1.

Section V, Adjustments: provides the information
required to properly adjust the instrument.

Section VI, Replaceable Parts: provides ordering
information for all replaceable parts and
assemblies.

Section Vi, Manual Changes: provides manual
change information necessary to document all
serial prefixes listed on the Service Manual title
page. In addition, this section also contains recom-
mended modifications for earlier instrument con-
figurations,

Section Vi, Service: provides the information re-
quired to repair the instrument.

Two copies of this Operating Manual are supplied
with the Modulation Analyzer. One copy of the
Operating Manual should stay with the Modula-
tion Analyzer for use by the operator. Additional
copies can be ordered separately through your
nearest Hewlett-Packard office. The part number
is listed on the title page of this manual.

Algo, on the title pages of each of these manuals
below the manual part number, is a microfiche
part number. This number may be used to order
100 x 150 mm (4 x 6-inch) microfilm transparen-
cies of the two manual set. Each microfiche con-
tains up to 96 photo-duplicates of the manual
pages. The microfiche package also includes the
latest Manual Changes supplements.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These are the performance standards, or limits
against which the instrument may be tested.
Characteristics listed under Supplemental Infor-
mation, Table 1-2, are not warranted specifica-
tions but are typical characteristics included as
additional information for the user.

1-3. SAFETY CONSIDERATIONS

This product is a Safety Class I instrument (i.e.,
provided with a protective earth terminal). The
Modulation Analyzer and all related documenta-
tion must be reviewed for familiarization with
safety markings and instructions before opera-
tion. Refer to the Safety Considerations page
found at the beginning of this manual for a sum-
mary of the safety information.

-1



General Information

SAFETY CONSIDERATIONS (Cont'd)

Safety information pertinent to the task at hand
(installation, operation, performance testing, ad-
justment, or service) is found throughout these
manuals.

1-4. INSTRUMENTS COVERED BY MANUAL

Options. Electrical options 001, 002, 003, 004, and
010 and wvarious mechanical options are docu-
mented in these manuals. The differences are
noted under the appropriate paragraph such as
Options in Section I, the Replaceable Parts List,
and the schematic diagrams.

Serial Numbers. Atftached to the instrument is a
serial number plate. The serial number is in the
form 1234A00123. The first four digits and the
letter are the serial prefix. The last five digits form
the sequential suffix that is unique to each instru-
ment. The contents of these manuals apply directly
to instruments having the same serial number
prefix(es) as listed under SERIAL NUMBERS on
the respective manual title pages.

For information concerning a serial number pre-
fix not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-5. MANUAL CHANGES SUPPLEMENT

Aninsgtrument manufactured after the printing of
these manuals may have a serial number prefix that
is not listed on the title pages. This unlisted serial
number prefix indicates the instrument is differ-
ent from those described in the manual. The
Operating Manual and the Service Manual each
are supplied with a Manual Changes supplement
for these newer instruments. Each supplement
containg change instructions for its respective-
manual.

In addition to change information, the supple-
ments may contain information for correcting
errors in the manual. To keep this manual as cur-
rent and accurate as possible, Hewlett-Packard
recommends that you periodically request the
latest Manual Changes supplement. These sup-
plements are identified with the print dates and
part numbers that appear on the title pages of the
two manuals. Complimentary copies of these sup-
plements are available from Hewlett-Packard.
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1-6. DESCRIPTION

The HP Model 8901A Modulation Analyzer is a
complete measurement system for accurately char-
acterizing signals in the 150 kHz to 1300 MHz
frequency range. It can make more than just one
kind of measurement. It combines the capabilities
of three separate instruments: it can measure car-
rier frequency, it can measure RF peak power
(often eliminating the need for a separate power
meter), and it can accurately measure modulation
and recover the modulating signal. This allows
you to make those measurements most commonly
needed to totally characterize a signal. The Modu-
iation Analyzer can measure asignal’s frequency,
frequency drift, peak power level, amplitude mod-
ulation (AM), frequency modulation (FM), phase
modulation (&M}, and AM and FM noise compo-
nents. Itrecovers the modulating signal with very
low added distortion and noise for andio analysis.

Besides combining several measurements in one
instrument, the Modulation Analyzer makes a
second contribution to signal analysis — ex-
tremely precise modulation measurements, lis
ability to make precise depth and deviation mea-
surements, coupled with its very low internal
noise, enables the Modulation Analyzer to charac-
terize very accurate signal sources. Modulation
depth or deviation accuracy is generally <1 per-
cent of reading, Residual noise in a 50 Hz to 3 kHz
bandwidth is 0.01 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 pushinga
single key. The Modulation Analyzer’s large dig-
ital dislay shows measurement results with excel-
lent resolution and is easy toread. All Modulation
Analyzer operations can be controlled and all
measurement results can be transferred via the
Hewlett-Packard Interface Bus (HP-1B).1

Frequency Measurements. In automatic operation,
the Modulation Analyzer has the performanceofa
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
mVrms) below 650 MHz and -20 dBm (22 mVrms)
above 650 MHz.

THP-I8 is Hewlett-Packard's implementation of IREE Standard 488
and ANSI Standard MC1.1.
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DESCRIPTION (Cont'd)

Like most frequency counters, the counter in the
Modulation Analyzer will measure signals overa
wide dynamic range, =50 dB (22 mVrms to 7
Vrms), and is protected from damage for signals
up to 35 Vrms. However, unlike many frequency
counters, it automatically adjusts itself as the
input level changes. There is no need to manually
set or adjust the input attenuator. Because the
Modulation Analyzer is usually used to measure
modulated signals, its frequency counter also

accurately measures signals with significant lev-
els of AM.

The Modulation Analyzer uses an indirect tech-
nigue for measuring RF frequencies, The input
gsignal is down-converted to an intermediate fre-
quency (IF) using a mixer and a local oscillator
(LO). By counting the frequency of both the I[F and
LO and calculating their difference, the Modula-
tion Analyzer can determine the frequency of the
input signal. In automatic.operation, the Modula-
tion Analyzer automatically tunes to the largest
input signal and measures its frequency.
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Figure 1-2. Typical Sensitivily of Frequency
Measurements in Manual Operation

In manual operation, you can determine the fre-
quency to which the Modulation Analyzer tunes.
Entering the approximate frequency on the key-
board causes the IF filter to eliminate all but very
close interfering signals. This allows the Modula-
tion Analyzer to selectively count signals other
than the largest. Also, because of its large IF gain,
the Modulation Analyzer can measure very low
level signals. In manual operation, the Modula-
tion Analyzer has a typiecal sensifivity of 0.22
mVrms (—60 dBm), and dynamic range of >90 dB
{0.22 mVrms to 7 Vrms).

General Information

RF Power Measuremenis, The Modulation Ana-
lyzer uses a diode detection circuif to measure RF
input pewer. This technique measures peak vol-
tage and is calibrated from 1 mW to 1W for sine
wave inputs. For amplitude-modulated signals,
the Modulation Analyzer measures the peak enve-
lope power. Because a peak detector is used, distor-
tion of the R¥ signal can affect accuracy, but for
most levels of distortion this error is small.

The Modulation Analyzer is equipped with input
power protection to prevent damage from the
accidental application of excessive power. (Thisis
a common cause of damage in equipment used to
measure transmitters.) The Modulation Analyzer
is tested for inputs up to 25 watts. Protection is
provided by limiting dicdes and an RF relay.
When excessive power is applied, the relay opens
and protects sensitive components, and the Modu-
lation Analyzer displays an error message. The
circuit automatically resets whenever 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
overload occurs,

In addition te 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
Modulation Analyzer accuracy is degraded from
normal RF measurements, but relative power
measurements at a single frequency can be made
with increased resolution. Because the IF filter
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Figure 1-3. Typical Power Measurement Accuracy
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General Information

DESCRIPTION (Cont'd)
allows some selectivity, one signal can be meas-
ured even when others are present.

Modulation Measurements. In AM, high accuracy
and low noise are coupled with resolution of 0.01
percent below 40 percent depth and 0.1 percent
resolution to over 100 percent depth. AM signals at
rates up to 100 kHz can be measured and the mod-
ulation 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
accuracies better than 1 percent of reading. Thisis
made possible by very linear amplifiers and detec-
tors, Because these amplifiers and detectors are
also low in noise, residual AM in a 50 Hz to 3 kHz
bandwidth is <0.01 percent rms.

FM deviation can be measured with an accuracy
of 1 percent of reading and displayed with resolu-
tionranging from 1 Hz for deviations below 4 kHz
to 100 Hz for deviations greater than 40 kHz. Mod-
ulation is recovered with less than 0.1 percent dis-
tortion, and most AM is rejected.

The ability to measure low levels of residual FM is
one of the key contributions of the Modulation
Analyzer. A low-noise local oscillator in combina-
tion with a low-noise discriminator allows resid-
ual 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 oscillators.

For all AM depth and FM deviation measure-
ments you can select from one of three detectors.

Mode] 8801A

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 use-
ful for determining the residual noise on a signal
where the rms value, not the peak, is generally the
desired parameter.

The Modulation Analyzeralsohasa PEAK HOLD
function that is used with either the positive or
negative peak detectors. This function captures,
holds, and displays the maximum peak modula-
tion of a signal and is ideal for making measure-
ments such as modulation limiting on mobile
radios. Measurements can be made for any length
of time and either the largest positive or negative
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Figure 1-4. Typical AM Flatness

Figure 1-5. Typical internal Noise Contribution to FM
Measurements at 100 MHz Carrier Frequency
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Figure 1.6. FM Mobile Radio Modutation Limiting
Measuremeni Showing Demodulated Waveform and Mea-
sured Value of Transient and Steady-State Deviation



Model 8901 A

DESCRIPTION (Cont'd)
peak that oceurs will be measured. Pushing the
PEAK HOLD key resets the display and initiates
a new measurement cycle.

Post-Delection Audio Fliters. The Modulation Ana-
lyzer has two high-pass and three low-pass post-
detection audio filters for filtering the recovered
modulation. These filters can be selected individ-
ually or in combination. Their cutoff frequencies
have been chosen to match those needed for appli-
cations such as transmitter 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 beused in addition to
the audio filters. These are the ones commonly
used in FM communications — 25, 50, 75, and 750
ps. When selected, the de-emphasis networks
always affect the demodulated output., You 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 Analyzerin many appli-
cations,

Modulation Calibrators. One of the most difficuit
problems involved in making very accurate mea-
surements of AM depth or FM deviation is gener-
ating a precisely modulated signal to use as a
calibration standard. In instruments with Option
010, a precise AM and FM modulation standard is
included.

The AM standard is generated by summing two
identical 10 MHz signals. When one of the signals

General Information

isswitched onand off ata 10 kHz rate, theresultis
33.33 percent AM depth. By internally measuring
any slight difference in the levels of the 10 Mz
signals, the Modulation Analyzer is able to com-
pute internally the actual depth to £0.1 percent
accuracy. To further improve the modulation enve-
lope, the rise and fall fransitions are smoothed to
eliminateringing that might otherwise occur when
this signal is measured.

The FM standard is generated by square-wave
modulating a VCO with a nominal 34 kHz peak
deviation. By using the internal counter to mea-
sure the upper and lower frequency of this signal,
the actual peak deviation is computed internally
to +0.1 percent accuracy. To prevent ringing, the
square waveis modified to around-edge trapezoid.

Figure 1-7. AM Calibrator Waveform

Figure 1-8. FM Calibrator Modulaticn Wavelarm

When the output of the calibrator is connected to
the Modulation Analyzer’s input, the amount of
modulation is measured and a calibration factor
displayed. The calibration factoris the ratio of the
measured modulation to the internally-computed
modulation of the calibrator, expressed in %.

Because the modulation standards are internal to
the Modulation Analyzer, there is little need for
metrology laboratories to purchase separate cali-
bration standards. Also, because of the technique
used, it is easy to verify that the calibrators are
operating properly.

Operation. Often instruments with state-of-the-art
accuracy require highly skilled operators in order
to be used. Thisis notthe case with the Modulation
Analyzer. It provides excellent accuracy while
remaining easy to use. Its front panel is simple,
uncluttered, and easy to understand. You need
only select the measurement to be made. There is
no need to tune, adjust levels, or seleet the
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DESCRIPTION (Cont'd)

appropriate range; the internal microprocessor
does it all and quickly. Because the microproces-
sor determines the optimum instrument settings
for you, most measurements require only a single
keystroke.

For those applications requiring tuning to a spe-
cific frequency, automatic tuning may be overrid-
den. This feature allows a single signal to be
selected in the presence of others but retains the
speed and convenience of the other automatic
functions.

You can also make measurements relative to
either a measured value or one entered from the
kevboard by using the ratio keys. Relative meas-
urements can be expressed in either dB or percent.
This means that when testing FM mobile trans-
mitters, you can enter 3 (kHz), depress the dB key,
and make measurements in dB relative to 3 kHz
deviation. Similarly, in broadcast FM applica-
tions, deviation could be displayed in percent rela-
tiveto 75 kHz deviation where 75 kHz is defined as
100 percent. You can also enter a measurement
limit on the keyboard which will cause the Modu-
lation Analyzer to indicate whenever the mea-
sured value exceeds the value entered as a limit.

Special Functions. The Modulation Analyzer can
do more than is apparent from the front panel
This capability is accessed by using the numeric
keys and a Special Function key. They give access
to auxiliary functions, manual control of instru-
ment functions, instrument operation verification,
and service aids,

Anexampleof the type of Special Functions found
in the category of auxiliary functions is the auto-
matic track-tune mode. This mode is accessed by
entering 4.1, then pressing the SPCT key, Once the
Modulation Analyzer has been placed in track
mode, it will continuously track the signal as it
changes frequency. This eliminates the delays
caused by the instrument searching for the signal
each time its frequency changes. Using this Spe-
cial Function, you can continuously monitor mod-
ulation accuracy on a signal generator while tun-
ing across the signal generator’s frequency band.
Special Functions can also be used to set any mea-
surement range or instrument function. They can
be used to select either of two internal IFs, 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 instru-
ment functions not set using these Special Func-
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tions remain in the automatic mode. This allows
you to select any combination of manual or auto-
matic operations. By depressing the special key
alone, the display shows eight digits that indicate
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 service functions make diagnosing
and repairing the Modulation Analyzer faster and
easier. An additional service aid configures many
of the digital circuits for troubleshooting with a
signature analyzer. This allows a technician with
little knowledge of digital circuits to rapidly trou-
bleshoot a failure in the digital portion of the
instrument.

Those Special Funetions that are most commonly
used in operating the Modulation Analyzer are
described on the Operating Information pull-out
card under the front panel.

Programmability. The Modulation Analyzeris com-
pletely programmable via the Hewlett-Packard
Interface Bus (HP-IB). This, coupled with the
diversity of measurements the Modulation Ana-
lyzer can make, the speed with which these mea-
surements can be made, and the flexibility of the
Special Functions, make the instrument ideal for
systems applications. In many instances it can
reduce the number of instruments in a system,
speed measurements, reduce complexity, and im-
prove aceuracy.

When the Modulation Analyzer is in remote, the
front-panel annunciators make it very easy to
determine what state the instrument is in.

Figure 1-9. Demodulated FM Stereo Test Signal
at 15 kHz Rate
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-7. OPTIONS
1-8. Electrical Options

Option 001, This option provides rear-panel (in-
stead of front-panel) connections for INPUT,
MODULATION QUTPUT, and if present, CAL-
IBRATION OUTPUT.

Option 002. This option provides a high-stability
(1x 10-9/day}internal reference oscillatorin place
of the standard reference ogcillator. In addition, a
10 MHz time base output is provided on the rear
panel.

Option G03. This option provides an output for
theinternallocal oscillator signal and an input for
external local oscillator signal. Both connections
are located on the rear panel and use Type N
connectors:

Option 004. This option allows operation at line
frequencies ranging from 48 to 440 Hz. Operation
at frequencies greater than 66 Hz is restricted to
£126.5 Vac line input.

Option 010. This option provides internal AM and
FM calibrators. The AM calibrator provides a
nominal output of 33.33% AM. The FM calibrator
provides a nominal output of 34 kHz peak devia-
tion, Using the calibrators, the Modulation Ana-
lyzer computes calibration factors accurate to
+0.1%.

1-9. Mechanical Options

The following options may have been ordered and
received with the Modulation Analyzer, If they
were not ordered with the original shipment and
are now desired, they can be ordered from the
nearest Hewlett-Packard office using the part
number included in each of the following para-
graphs.

fFrent Handle Kit (Oplion 807). Ease of handling is
increased with the front-panel handles. Order HP
part number 5061-0090.

Rack Flange Kit (Option 908}. The Modulation
Analyzer can be solidly mounted to the instru-
ment rack using the flange kit. Order HP part
number 5061-0078.

Rack Flange and Front Handle Combination Kit
{Option 909).This is not a front handle kit and a
rack flange kit packaged together; it is composed
of a unique part which combines both functions.
Order HP part number 5061-0084.

General Information

1-10. HEWLETT-PACKARD INTERFACE BUS
(HP-1B)

Compatibility, The Modulation Analyzer is com-
patible with HP-IB to the extent indicated by the
following code: SH1, AH1, T5, TEQ, 1.3, LEQ, SR1,
RL1, PPO, DC1, DT1, C0. The Modulation Ana-
lyzer interfaces with the bus via open-collector
TTL circuitry, An explanation of the compatibil-
ity code may be found in IEEE Standard 488,
“IEEE Standard and Digital Interface for Pro-
grammable Instrumentation” or the identical
ANBSI Standard MC1.1.

For more detailed information relating to pro-
grammable control of the Modulation Analyzer,
refer to Remote Operation, Hewlett-Packard Inter-
face Bus on page 3-26.

Selecting the HP-IB Address. The HP-IB address
switches are located within the Modulation Ana-
lyzer. The switches represent a five-bit binary
number. This number represents the talk and
listen address characters which an HP-IB con-
troller is capable of generating. In addition, two
more switches allow the Modulation Analyzer to
be set to talk only or to listen only. A table in
Section IT shows all HP-IB talk and listen addres-
ses, Refer to HP-IB Address Selection on page 2-2.

1-11. ACCESSORIES SUPPLIED

The accessories supplied with the Modulation
Analyzer are shown in Figure I-1.

a. The line power cable may be supplied in sev-
eral plug configurations, depending on the desti-
nation of the original shipment. Refer to Power
Cables on page 2-1.

b. Fuses with a 2A rating for 100/120 Vac (HP
2110-0002) and a 1A rating for 2206/240 Vac (HP
2110-0001) are supplied. One fuse is factory in-
stalled according to the voltage available in the
country of original destination. Refer to Line Vol-
tage and Fuse Selection on page 2-1.

1-12. ELECTRICAL EQUIPMENT AVAILABLE

HP-IB Controliers. The Modulation Analyzer has
an HP-IB interface and can be used with any HP-
1B compatible computing controller or computer
for automatic systems applications.

Test Source. The 11715A AM/FM Test Source pro-
duces both extremely linear AM and FM at high
rates and a low-noise CW signal. This source is
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General Information

ELECTRICAL EQUIPMENT AVAILABLE
(Cont'd}

required for performance testing and adjusting
the Modulation Analyzer, however, it is an excel-
lent stand-alone instrument for generating very
low distortion FM in the broadcast band.

Service Accessory Kit. A Service Accessory Kit
{HP 08901-60089) is available which contains
many accessories such as extender boards and
cables, usefulin servicing the Modulation Analyzer.

Frontto Rear Panel Conneciors Retrofit Kits. These
kits contain all the necessary components and full
instructions for converting instruments with front-
panel connections for INPUT, MODULATION
OUTPUT, and, ifinstalled, CALIBRATION OUT-
PUT to rear-panel connections. If the instrument
to be converted is not equipped with AM and FM
calibrators (Option 010), order HP part number
08801-60101. If theinstrument has the calibrators,
order HP part number 08901-60104. After installa-
tion and calibration, performance will be identical
to the 8901A Option 001.

Rear to Front Panel Conneclors Retrofit Kits. These
kits contain all the necessary components and full
instructions for converting Option 001 instru-
ments with rear-panel connections for INPUT,
MODULATION OUTPUT, and, ifinstalled, CAL-
IBRATION OUTPUT to front-panel connections.
If the instrument to be converted is not equipped
with AM and FM calibrators (Option 010), order
HP part number 08%901-60100. If the instrument
has the calibrators, order HP part number 08901-
60105. After installation and calibration, perfor-
mance will be identical to the standard 8901A.

High Stabifity Internal Reference Retrofit Kit (HP
08201-60102). This kit contains all the necessary
components and full instructions for installation
of the high-stability internal reference oscillator.
After installalion and calibration, performance
will be identical to the 8901 A Option 002,

Rear Panel Local Oscillator Connections Retro-
fit Kit (HP-08901-60103). This kit contains all
the necessary components and full instructions for
installation of rear-panel local oscillator connec-
tions. After installation and calibration, perform-
ance will be identical to the 8901A Option 003.

Conversion tc 400 Hz Line Operation. Modulation
Analyzers not equipped to operate at line power
frequencies greater than 66 Hz may be converted
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to operate at line frequencies from 48 to 440 Hz.
However, operation at line frequencies greater
than 66 Hz will be restricted to line voltages less
than or equal fo 126.5 Vac. To convert to 400 Hz
operation, order HP part number 08901-60085.
Afterinstallation, performance will be identical to
the 8301 A Option 004,

AM and FM Calibrators Retrofit Kits. These kits
contain all the necessary components and full
instructions for installation of the AM and FM
calibrators. If the instrument to be equipped with
the calibrators has front-panel connectors, order
HP part number 08901-60106. If the instrument
has rear-panel connectors (Option 001}, order HP
part number 08801-60107. After installation and
calibration, performance will be identical to the
8301A Option 010,

1-13. MECHANICAL EQUIPMENT AVAILABLE

Chassis Slide Mount Kit. This kit is extremely use-
ful when the Modulation Analyzer is rack mounted.
Access to internal circuits and components or the
rear panel is possible without removing the instru-
ment from the rack. Order HP part number 1494-
0018 for 431.8 mm {17 in.) fixed slides and part
number 1490-0023 for the correct adapters for non-
HP rack enclosures.

Chassis Tilt Slide Mount Kit. This kit is the same as
the Chasais Slide Mount Kit above except it also
allows the tilting of the instrument up or down 90°,
Order HP part number 1494-0025 for 431.8 mm (17
in.) tilting slides and part number 1490-0023 for
the correct adapters for non-HP rack enclosures.

1-14. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment and accessories
recommended for use in testing, adjusting, and
servicing the Modulation Analyzer. If any of the
recommended equipment is unavailable, instru-
ments with equivalent minimum specifications
may be substituted. Note that the Modulation
Analyzer histed in Table 1-3 is required only if the
instrument being tested does not already contain
the AM and FM Calibrators, Option 010. Table 1-3
also includes some alternate equipment listings.
These alternate instruments are highlighted in
Table 1-4 which also indicates the possible advan-
tages of using them as substitutes. Table I-5lists a
number of accessories required in addition to
those contained in the Service Accessory Kit,
HP 08901-60089.
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1-15. PRINCIPLES OF OPERATION FOR
SIMPLIFIED BLOCK DIAGRAM

The Modulation Analyzer is most easily visual-
ized as a calibrated, superheterodynereceiver; i.e,,
itis a receiver which converts the incoming signal
to a fixed intermediate frequency (IF) which is
then demodulated. Like a receiver, the Modulation
Analyzer contains an RF input, local oscillator
(LO), mixer, IF amplifier and filter, demodulator
(detector), and audio filters (tone controls). Unlike
areceiver, it has notuned input, RF amplification,
or audio power amplifier. Many other features are
added to the instrument to make it more versatile,
Some of these are automatic tuning, selectable
measurement modes {(signal frequency, level, or
modulation — AM, FM, or ®M), peak or average
responding detectors, AM and FM calibrators
(Option 010), and HP-IB programmability.

Heferring to Figure 1-10, the signal at the INPUT
is first sensed by an RF Detector. If the signal level
exceeds 1W, the Overpower Relay is opened to pro-
tect the input circuits. The RF Detector also out-
puts a voltage proportional to the RF input level
which is converted into a front-panel power indi-
cation and is used to set the Input Attenuator for
an optimum level to the Input Mixer.

The Input Mixer converts the input signal to the
intermediate frequency. Normally, the IF is 1.5

General Information

MHz and the LOistuned 1.5 MHz above theinput
frequency. A 455 kHz IF can also be selected (it is
selected automatically for input signals between
2.5 and 10 MHz). Below 2.5 MHz, the input passes
directly through the Input Mixer without down
conversion.

The LO has three main modes of operation:

1. It can automatically tune to the frequency
required to down-convert the input to the IF.

2. It can tune to a frequency 1.5 MHz (or 455
kHz) above that entered from the keyboard
—the manual tune mode.

3. It can auntomatically track a slowly moving
input signal.

The first two are used where the 1.0 noise must be
minimized. The LOis also aninput to the Counter.

The IF Amplifier and Filter determine the charac-
teristics of the IF stage. The IF is either a 150 kHz
to 2.5 MHz bandpass filter (with a nominal center
frequency of 1.5 MHz) or a 456 kHz bandpass (with
a bandwidth of 200 kHz). Modulation onthe IF is
demodulated either by the AM or FM demodula-
tor. Phase modulation is recovered by integrating
the demeodulated FM in the Audio Filter circuitry.
ThelF is also aninput to the Counter. To measure
the input frequency, the Counter measures the

weut - IFANPS s MODULATION
OVERPOWER ATTENUATOR FILTER AVERAGE QUTPUT
RELAY MIXER E DEMODULATOR AUDIO IR | e ToR
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Figure 1-10. HP 89614 Modulation Analyzer Simplified Blogk Diagram
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PRINCIPLES OF OPERATION FOR SIMPLI-
FIED BLOCK DIAGRAM (Cont’d)

frequency ofthe LO and the IF, and the Controller
subtracts the two. (Below 2.5 MHz, the IF is
counted directly as the input frequency.)

The demodulated signal is amplified and filtered
(which for FM may include de-emphasis) and
drives the front-panel MODULATION OUTPUT
and the voltmeter circuits. The voltmeter converts
the acinput into a de voltage by means of either a
Peak Detector or an Average Detector (used prim-
arily for measuring noise). The Voltage-to-Time
Converter converts its dcinput into a timeinterval
which is measured by the Counter and displayed.
The Voltage-to-Time Converter can also measure
the RF Detector output or any one of several other
useful voltages such as IF level, AM calibrator
ievel, and service-related voltages.

The AM and FM Calibrators (Option 010) provide
anominal 10.1 MHz signal with a precisely known
amount of AM or FM. When the signal is applied
tothe RFINPUT, the AM or FM calibration factor
ofthe demodulators is displayed. All related front-
panel functions are automatically set for proper
demodulation of the calibrator’s signal.

The entire operation of the instrument is under
control of a microprocessor-based Controller {not
shown in Figure 1-10). The Controller sets up the
instrument at turn-on, interprets keyboard en-
tries, executes changes in mode of operation, con-
tinually monitors instrument operation, and dis-
plays measurement results and errors. In addi-
~ tion, its computing capability is used to simplify
circuit operation; e.g., it forms the last stage of the
Counter, calculates the AM or FM generated by
the Calibrators, converts measurement results
into ratios (in % or dB), compares measurement
results to preset limits when requested by the
operator, etc. It also contains routines useful for
servicing the rest of the instrument as well as
itself.

1-16. MODULATION BASICS

The Modulation Analyzer can demodulate and
measure three types of modulation: amplitude
modulation (AM), frequency modulation (FM),
and phase modulation (#M). In general, modula-
tion is that characteristic of a signal which con-
veys the information. A signal without modula-
tion is said to be a continuous-wave (CW) signal.
CW signals contain two information-carrying par-
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ameters: amplitude and frequency. These two
parameters, however, are static (time invariant).
Consequently, the information conveyed by them
is scant - you know only that a signal is present
at a certain frequency. When one or both of these
parameters is altered as a function of time, the
signal is said to be modulated.

The RF signal which is modulated is called the
carrier. The modulating signal is referred to as the
baseband signal and canbeof any arbitrary form
(e.g., voice, tone, noise). Demodulation is the pro-
cess of recovering the baseband signal from the
modulated carrier. The Modulation Analyzer can
measure the modulation on carriersin the range of
150 kHz to 1300 MHz. Measurement accuracy is
specified for modulation rates generally between
20 Hz and 100 kHz. The demodulated signal is
present at the MODULATION OUTPUT jack.

1-17. Amplitude Modulation

As the name implies, a carrier is amplitude modu-
lated when its amplitude is varied as a function of
time. Figure 1-11 shows a carrier with amplitude
modulation and, for reference, also shows the
baseband signal. As you can see, the tips of the
carrier trace out a waveform that resembles the
baseband signal. This traceis called the envelope.
The envelope rises to a maximum called the peak
and drops to a minimum called the trough.

{a) BASEBAND SIGNAL

1

S FTTTITTTHETIER:
o Hsa |§ .

N

{b) AMPLITUDE MODULATED CARRIER

Figure 1-11. A Baseband Signal and the Correponding
Ampiitude Moduiated Carrier

A quantity which describes the amount of AM or
the AM depth is the modulation index. If the peak
amplitude is called P and the trough amplitude is



.......
283525885 Eox
.= ..mo.mwt =
25 AR e g o
= = 8 & o™ m.s = e o

g e e @
A ’ AR e o -

W o wn
St S .
88°29cE5 E4%
!

o R WD Wml ® 5 mp.rt S
aaaa
&z X o5 2 =2 83285 o 5=

cccccccc
S SR o @

e f—revvrer— s — LT e
2 = = == ———
s e e e =
ey D— T R i renee——— i e e
P e ——— T
T — ey e R

= —— e~ p—————
o] e e e = =

o} e e P e P




General Information

MODULATION BASICS (Cont'd)

m = 46%. The second definition, however, does not
apply since P-4 # A-T. The Modulation Analyzer
detects a different value for rif the positive peak of
the recovered signal is detected than if the nega-
tive peak is detected, Thus a different modulation
index is measured in PEAK+ than PEAK-.

The range of modulation indices for AM measure-
ments by the Modulation Analyzeris essentially 0
to 100%. There are, however, types of modulation
that produce modulation indices greater than
100%. An example of such is suppressed-carrier
AM. The Modulation Analyzer is not intended for
measuring such signals. Nevertheless, there are
cases, when the Modulation Analyzer will display
a modulation index that exceeds 100%. This can
occur, for example, on an asymmetrical waveform
where a narrow peak is greater than the average
carrier level. This is illustrated in Figure 1-14.

Model 8501A

Figure 1-14. AM with Modulation Exceeding 100%
as Measured by the FEAK+ Detector

1-18. Exponential Modulation

Exponential {or angular} modulation is the gen-
eric name given to modulation in which the fre-
guency or phase of the carrier is varied. Frequency
and phase modulation are very closely related.
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(b} TRIANGLE WAVE BASEBAND SIGNAL
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In fact, it is impossible to tell whether the signal
was produced by a frequency modulator or phase
modulator by analyzing the received signal unless
specific information about the baseband signal is
given.

Itis certainly true to say that a signalisfrequency
modulated when the modulation is generated by a
frequency modulator. A varactor diode across the
tank cireuit of an LC oscillator will produce FM
when the varactor biasis varied. It is also true that
a signal is phase modulated when the modulation
is generated by a phase modulator. A varactor
diode across an RF filter will produce ®M when
the varactor bias is varied. (It is assumed that the
carrier is on the slope of the filter and that the filter
is driven from a well-buffered carrier source. This
modulator simultanecusly produces AM.)

The signal from both modulators will show read-
ings on the Modulation Analyzer when in both the

General Information

FM and ®M measurement modes. When in FM,
the quantity being measured is the peak frequency
deviation, which is the maximum frequency excur-
sion from the average carrier frequency. When
measuring ©M, the peak phase deviation is mea-
sured, which is the maximum phase excursion
from the average carrier phase. Phase and fre-
quency have the relationship that phase is the
integral of the frequency or frequency is the deriv-
ative of the phase, In fact, the Modulation Ana-
lyzer demodulates ®M by integrating the demodu-
lated FM.

This relationship is most easily visualized by
some examples. Look at Figure 1-15. The first
baseband signal shown is a square wave, The
three waveforms under it are the result of applying
this signal to an FM, @M, and AM modulator
respectively. (The AM waveform is included only
for reference.) It is assumed that the phase modu-
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i
SIGNAL FROM AMPLITUDE MCBULATOR
{d) SINE WAVE BASEBAND SIGNAL: 3/2 THE RATE OF (c)

Amplitude Modulators for Various Baseband Signals
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General Information

Exponential Modulation {Cont'd)

lator doesn’t produce AM - anly &M, The FM
waveformis as expected. The frequency goes up on
the positive peak of the baseband signal and down
on the negative peak. The phase modulated sig-
nal, however, is peculiar. The frequency is gener-
ally constant throughout except for a disconti-
nuity where the baseband signal switches ampli-
tude. The waveform of the figure was contrived so
that a 180 degree phase shift occurred exactly at a
zero crossing of the carrier. In general, a disconti-
nuity will occur when the baseband signal switches
amplitude, but the phase shift is not necessarily
180 degrees and does not need to occur at a zero
crossing of the carrier. Mathematically, the deriv-
ative of a square wave is the constant zero except
for a positive spike (impulse) where the baseband
signal switches positive and a negative spike
where the square wave switches negative.

Now look at the triangle wave. The frequency
modulator produces a continually increasing fre-
guency as the baseband signal slopes upward and
a continually decreasing frequency as the signal
slopes downward. The phase modulator produces
a signal that resembles the signal from the fre-
guency modulator for the square wave baseband
signal. Thisis becausethe derivative of a constant
slope is a constant. When the slope is positive, the
phase shiftis continually increasing, thus produe-
ing a uniform frequency shift upward. When the
slope is negative, the phase shift is continually
decreasing and produces a downward frequency
shift, For the triangle wave baseband signal, the
shift in frequency when the slope changes is pro-
portionsal to the change in slope. '

Now note the sine wave of Figure 1-15 (¢). The
signals from the frequency and phase modulators
look the same except for the 90 degree phase shift
between the two. For the frequency modulated
signal, the frequency is highest when the base-
band signal is most positive and lowest when most
negative. For the phase modulated signal, the fre-
queney is highest when the slope of the baseband
signal is steepest in a positive direction. This
occurs at the positive-going zero crossing. Sim-
ilarly, the frequency is lowest when the slope is
most negative.

Ifin the last example, the rate, but not the ampli-
tude, of the baseband signalis increased, the high-
est and lowest frequencies of the signal from the
frequency modulator stay the same — they just
occur more often. However, for the signal from the
phase modulator, not only do the frequency peaks
‘occur more often, but the excursions are large

1-14
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because the slopes of the baseband signal are
steeper at the zero crossings. See Figure 1-15 (d).

The maximum frequency deviation which can be
measured is 400 kHz. The maximum phase devia-
tionis 400 radians or 400 kHz divided by the modu-
lation rate, whichever is smaller. As with AM, an
asymmetrical baseband waveform will result in
different readings in PEAK+ than PEAK-

1-19. Other Considerations

In practice, it is difficult to produce an FM or ¢M
signal which does not also have asmall amount of
AM — called incidental AM or AM-on-FM. Like-
wise, an AM signal usually contains a small
amount of incidental FM and ®M. In order to
accurately measure this incidental modulation,
the Modulation Analyzer itself must not contrib-
ute toit. This contribution is specified as AM rejec-
tion and FM rejection.

A typical CW signal also contains a small amount
of residual AM, FM, and &M. The residual modu-
lation is generated by such things as line hum,
noise, and microphonics. The residual AM and
FM specifications quantify the residual modula-
tion internal to the Modulation Analyzer,

Residual modulation affects the modulation read-
ings in a manner which depends on the detector
used, the nature of theresiduals, and thesignal-to-
noise ratio, If the residual is predominately noise,
when the peak detector is used, the residuals add
in a way that is statistically related to the signal-
to-noise ratio. This is discussed under Residual
Noisge Effects in the Detailed Operating Instruc-
tions in Section III. When the average detector is
used, the residuals add approximately in an rms
manner, i.e., the square root of the sum of the
squares of the noise and the signal. The effect of
this noise becomes insignificant, however, when
the signal-to-noise ratio rises above a few dB.
Noise can be further reduced by filtering the
demodulated signal.

In FM breoadcasting and communications, the
signal-to-noise ratio is improved by giving the
baseband signal a high-frequency boost before
applving it to the modulator. This is called pre-
emphasis. The boost is a simple 6 dB per octave
with the 3 dB corner specified by a time constant;
e.g., 75 us (which corresponds to a 3 dB corner of
2.12kHz) for commercial broadcast FM. If desired,
thedemodulated FM can be de-emphasized to equalize
the signal at the modulation output and at the
display.
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Tabie 1-1. Specifications (1 of 4]

General Information

All parameters describe performance in automatic operation or with properly set manual controls.

Input Impedance

Elegirical Gharacteristic Performance Limits Conditions
RF INPUT
Fregquency Range 150 kHz to 1300 MHz
Operating Level 12 mVrms (25 dBm) to 7 Vrms 150 kHz to 650 MHz

{(1W peak)

22 mVrms (-20 dBm) to 7 Vrms
(IW peak)

A0} nominal

650 to 1300 MHz

FREQUENCY MOOULATION
Rates

Deviations

Accuracy!

Demeodulated Output
Distortion2

AM Reiection?

Residual FM

20 Hz to 10 kHz
20 Hz to 200 kHz
20 Hz to 20 kHz

40 kHz peak maximum
400 kHz peak maximum
40 kHz peak maximum

+2% of reading £1 digit
+1% of reading *1 digit
5% of reading +1 digit
<(.1% THD

<(.1% THD

<20 Hz peak deviation

<8 Hz rms at 1300 MH=
decreasing linearly with fre-
quency to <1 Hz rms for
100 MHz and below

150 kHz to 10 MHz carrier
10 to 1300 MHz carrier
10 to 1300 MHz carrier; 750 us de-emphasis

150 kHz to 10 MHz carrier
10 to 1300 MHz carrier
10 to 1300 MHz carrier; 750 us de-emphasis

250 kHz to 10 MHz carrier; 20 Hz
to 10 kHz rates

10 to 1300 MHz carrier; 50 Hz to 100 kHz
rates

10 to 1300 MHz carrier; 20 Hz to 200 kHz
rates

400 kHz to 10 MHz carrier; deviations
<10 kHz

10 to 1300 MHz carrier; rates and
deviations <100 kHz

509% AM at 400 Hz and 1 kHz rates; 50 Hz
to 3 kHz BW

50 Hz to 3 kHz BW

PHASE MODULATION

Carrier Frequency
Rates

Deviation and Maximum
Resolution

Accuracy?

Demodulated Output
Distortion

AM Rejection?

10 to 1300 MHz

200 Hz to 20 kHz

Refer to Figure 1-16.

+3% of reading *1 digit
>0.1% THD

<(),03 radians peak deviation

50% AM at 1 kHz rate, 50 Hz to 3 kHz BW

1Peak residuals must be accounted for in peak readings.

2With 750 us de-emphasis and pre-display “off”, distortion is not specified for ‘modulation outputs >4V peak. This can cecur near maximum
deviation for a measurement range at rates <2 kHz.
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Model 8801A

Table 1-1. Specificalions (2 of 4)

Electrical Characteristic Performance Limits Condifions
PHASE MODULATION [cont'd}
400

. 0.t RADIAN

= RESOLUTION

[

<

zg W

== 0.01 RADIAN

W= BRESOLUTION

9

< =

€I Iz

& 4

> 8.001 RADIAN

N RESOLUTION

[= "

:Ir 1 1 T T I T
200 Hz 500 Hz 1kHz 2 kHz 5kHz t0kHz 20 kHz

MODULATION RATE
Figure 1-16. Phase Modulation Deviation and Maximum Resalution

AMPLITUDE MGDULATION

Rates

Depth

Accuracy?, 2

Flatness (Variation in
indicated AM depth
for constant depth on
input signal)

Demodulated Qutput
Distortion

FM Rejection?

Residual AM

20 Hz to 10 kHz
20 Hz to 100 kHz

To 99%
+2% of reading *1 digit

+3% of reading L1 digit
+1% of reading £1 digit

+3% of reading *1 digit

+0.3% of reading *1 digit

<0.3% THD
<0.6% THD

<0.2% AM

<(.2% AM

<(.01% rms

180 kHz to 10 MHz carrier
10 to 1300 MHz carrier

150 kHz to 10 MHz carrier; 50 Hz to
10 kHz rates; >5% depth

1560 kHz to 10 MHz carrier; 20 Hz
to 10 kHz rates

10 to 1300 MHz carrier; 50 Hz to
50 kHz rates; >5% depth

10 to 1300 MHz carrier; 20 Hz to
100 kHz rates

10 to 1300 MHz carrier; 90 Hz to
10 kHz rates; 20 to 80% depth

<50% depth
<95% depth

250 kHz to 10 MHz carrier; <5 kHz peak
deviation at 400 Hz and 1 kHz rates;
50 Hz to 3 kHz BW

10 to 1300 MHz carrier; <60 kHz peak
deviation at 400 Hz and 1 kHz rates;
50 Hz to 3 kHz BW

50 Hz to 3 kHz BW

"Peak residuals must be accounted for in peak readings.

2For peak meagurements only, AM accuracy may be affected by distortion generated by the Modulation Analyzer. In the worst case this can
decrease accuracy by 0.1% of reading for each 0.1% of distortion.
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General Information

Table 1-1. Specifications [3 of 4]

Internal Reference

of least significant digit

Elecirical Characteristic Performance Limils Conditions
FREGUENCY GOUMNTER
Range 150 kHz to 1300 MHz
Sensitivity 12 mVrms (25 dBm) 150 kHz to 650 MHz
22 mVrms (~20 dBm) 650 to 1300 MHz
Accuracy Reference accuracy =3 counts

Frequency 10 MHz
Aging Rate <1 x 10-8/month Except Option 002
<1 x 10-8/day Option 002 only and after 30 day warm-up
HF LEVEL' Peak voltage responding, rms sine wave
calibrated
Range 1 mWto IW
[nstrumentation Accuracy +2 dB 150 kHz to 650 MHz
+3 dB 650 to 1300 MHz
SWR <1.5 5001 system

AUDIG FILTERS

50 Hz High-Pass {(2-pole)
3 dB Cutoff Frequency
Flatness

360 Hz High-Pass (2-pole)
3 dB Cutoff Frequency
Flatness

3 kHz Low-Pass (5-pole}
3 dB Cutoff Freguency
Flatness

15 kHz Low-Pass (5-pole)
3 dB Cutoff Frequency
Flatness

>20 kHz Low-Pass {9-pole
Bessel)
3 dB Cutoff Frequency
Fiatness

De-emphasis Filters (1-pole
low-pass)
25 ps nominal
50 us nominal
75 us nominal
730 us nominal

50 Hz nominal
<1%

300 Hz nominal
<1%

3 kHz nominal
<1%

15 kHz nomial

<1%

>20 kHz
<1%

Rates =200 Hz

Rates 21 kHz

Rates <1 kHz

Rates <10 kHz

Rates <10 kHz

CALIBRATORS [Option 810)
AM
Depth
Calibration Factor
Accuracy

33.33% nominal

+0.1%

“The Tuned RF Level function is not calibrated for absolute pewer measurements.
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Model 8901A

Table 1-1. Specifications (4 of 4}

Elecirical Characteristic

Performanse Limiis

GConditigns

CALIBRATORS {Bplien 018}
{cont'd)
FM
Deviation
Calibration Factor
Accuracy

34 kHz peak nominal

+0.1%

GENERAL
Power Requirements
Line Voltage:
100, 120, 220, or
240 Vac

106, 120 Vac

Power Dissipation

Conducted and Radiated
Electromagnetic
Interference

Conducted and Radiated
Electromagnetic
Susceptibility

Net Weight

Dimensions:
Height
Width
Depth

Temperature:
Operating
Storage

Remote Operation (HP-IB)

+5%, —10%

+5%, ~10%

200 VA maximum
IEEE STD 488-1978
Compatibility code: SH1,

AH1, Ts, TEGQ, L3, LEO, SR1,
RL1, PPO, DC1, DT, CO

MIL 8TD 461A, VDE 0871
{Level B}, and CISPR
publication 11

MIL ST 4681A-1968

20 kg {44 1b) nominal

190 mn (7.5 in.) nominal
425 mm (16.8 in.) nominal
468 mm (18.4 in.) nominal

010 55°C
~b5 to 75°C

48 to 66 Hz (including Option 004}

48 to 440 Hz (Option 004 only)

The Hewlett-Packard Interface Bus (HP-IB)
is Hewlett-Packard Company’s implementa-
tion of IEEE Std 488-1978, “Digital

Interface for Programmable Instrumenta-
tion”, All functions except the line switch are
remotely programmabile,

Conducted and radiated interference is within
the requirements of methods CE0O3 and

REQ2 of MIL STD 461A (for inputs

<10 mW}, VDE 0871 (Level B), and

CISPR publication 11.

Meets the requirements of methods CS01,
302, and RS03 (1 volt/metre) of MIL
STD 461A dated 1968,
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General Information

Table 1-2. Supplemental Information [1 ot 2)

All parameters describe performance in automatic operation or with properly set manual controls.

RF iRPUT

Tuning:
Manual Frequency Entry
Automatic
Track (frequencies 10 MHz only).

Acquisition Time {Autemalic Operation):
~1.5 seconds.

Maximum Safe Inpud Level:
AC: 35 Vrms (256W for source SWR <4)
DC: 40V,

FREGUENCY MODULATION
Maximum Deviation Resolution:
1 Hz, < 4 kHz deviation
10 Hz, 4 to 40 kHz deviation
106 Hz, 40 to 400 kHz deviation
Resolution is increased one digit with 750 us
de-emphasis and pre-display “on”.
Demodulated Output Distortion:
150 to 400 kHz carrier; deviations <10 kHz:
<(0,3% THD.
Detectors:
+Peak
~Peak
Average (rms sine wave calibrated).
Demodulated Qutput (6000Y) Across an Gpen Gircuit!
1 mV/Hz when resolution is 1 Hz
0.1 mV/Hz when resolution is 10 Hz
0.01 mV/Hz when resolution is 100 Hz.
Stereo Separation (50 Hz to 15 kHz): =47 dB.

PHASE MODULATION

Moduiation Rates: Usable from 20 Hz to 100 kHz
with degraded performance.

Detectors:
+Peak
~Peak
Average (rms sine wave calibrated).

Demodulated Output (6000 Across an Open Circuit:!
1 V/radian when resolution is 0.001 radian
0.1 V/radian when resolution is 0.01 radian
0.01 V/radian when resolution is 0.1 radian.

AMPLITUDE MOJULATION
Maximum Depth Resolution:
0.01% for depths <40%

0.1% for depths 40 to 100%.

{etectors:
+Peak (peak)
~Peak (trough)
Average {rms sine wave calibrated).
Oemodulated Suipul (600QjAcress an Open Circuit'
(.1 V/percent when resolution is 0.01%
(.01 V/percent when resolution is 0.1%.

FREQUENCY COUNTER
Modes:

Frequency
Frequency Error (displays the difference between
the frequency entered via the keyboard and the
actual RF input frequency).
Sensitivity in Manual Tuning Mode (Approximate
frequency must be entered via the keyboard}:
(.22 mVrms (-60 dBm).
faximum Resolution:
10 Hz for frequencies <1 GHz
100 Hz for frequencies =1 GHz.
Internai Relerence Accaracy:
Overall accuracy is a function of time base cali-
bration * aging rate * temperature effects
*+line voliage effects + short term stability.

Standard Option 002
Aging Rate <1 x 10-6/mo. | <1 x 10-9/day
“E;gic;i:rature «2x 10-7/°C | <2 x 10-10/°C
Line Yoliage
Effects [+5%,
-10% line <1 x 10-8 <6 x 10-10
voliage
change)
Short Term — <ix 10-¢ for Is
Stability average
RF LEVEL
Resclution:

0.1 mW for levels from 0.1 to 1W
0.01 mW for levels from 0.01 to 0.1W
0.001 mW for levels <0.01W,

tFor optimum flatness, cables should be terminated with their characteristic impedance.
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Table 1-2. Supplemental Information {2 of 2}

AUDIO FILTERS AND FM DE-EMPHASIS

Overshoot on Square Wave Medulation with =20 kHz
Low Pass Filter in: <1,
=20 kHz Low Pass Filter 3 dB Frequency:
110 kHz typical.
High- and Low-Pass Filter 3 dB Frequency Accuracy:
=3,
FM De-emphasis Fiiter 3 dB Frequencies:
25 us: 6366 Hz
50 us: 3183 Hz
75 ps: 2122 He
T80 ws: 212 Hz.
FM De-emphasis Filter Time Canstant Agcuracy: =3%.

REAR PANEL INPUTS/OUTPUTS

FM Output: 10 kO impedance, -9 to 6V into an
open circuit, —6 V/MHz, dc coupled, 16 kHz band-
width (one pole).

AM Output: 10 k(y impedance, ~4 to 0V into an

open circuit, ~8 mV/%, de coupled, 16 kHz band-
width (one pole).

Recarder Ouiput: NC voltage propertional to peak
voltage of the MODULATION OUTPUT, 1 k()
impedance, 0to 4V for each resolution range into
an open circuit.

tF Dutput: 500 impedance, 150 kHz to 2.5 MHz,
-27 to -3 dBm.

10 MHz Reference Dulput: 500 impedance, TTL levels
(0 to =2.2V into an open circuit); available only
with Option 002, ! x 10-9/day internal reference,
outputs internal reference only.

10 MHz Reference Input: >5000) impedance,
0.5V peak-to-peak minimum input level. (External
reference accuracy affects accuracy of all
measurements.)

L8 Input {Option 803): 500 impedance, ~1.27 to
1301.5 MHz, 0 dBm.

CALIBRATGRS (Option 010)
Carvier Frequency: 10.1 MHz nominal.
Modulation Rate: 10 kHz nominal
Butput Level: ~25 dBm nominal.
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Table 1-3. Recommended Test Equipment {1 of 3)

General Information

instrument Type Critical Specifications Sugpested Model | Use*
AM/FM Test Carrier Frequency: within range 10 to 1300 MHz HP 11715A P,AT
Source Output Level: > -20 dBm
FM Deviation: 400 kHz peak maximum
FM Distortion: <~72 dB at 12.5 MHz carrier with 12.5 kHz
deviation and <10 kHz rate
<~72 dB at 400 MHz carrier and 400 kHz deviation
at <100 kHz rate
FM Flatness: +0.1% from 20 Hz to 100 kHz rates;
+0.25% to 200 kHz rates
CW Residual FM: <3 Hz rms in a 50 Hz to 3 kHz bandwidth at
560 MHz
Ineidental AM: <0.08% AM at 100 MHz with <50 kHz peak
deviation and 1 kHz rate in a 50 Hz to 3 kHz bandwidth
AM Depth: 5% to 99%
AM Distortion: <-66 dB at <50% AM at 20 Hz to 100 kHz rates;
<60 dB at <95% AM at 20 Hz to 100 kHz rates
AM Flatness: +0.1% from 50 Hz to 50 kHz;
+(.25% from 20 Hz to 100 kHz
Incidental ®M:; <(0,008 rad peak at 12.5 MHz with 50% AM at
a 1 kHz rate in a 50 Hz to 3 kHz bandwidth
Regidual AM: <0.01% rms in a 50 Hz to 3 kHz bandwidth
AM Linearity: +0,1% at <95% AM; £0.2% at <99% AM
Audio Frequency Range: 20 Hz to 400 kHz HP 33208 P, AT
Synthesizer Output Level: +15 dBm (50{}) maximum
Frequency Accuracy: £0.1%
Level Flatness: 0.01 dB from 90 Hz to 10 kHz; £0.02 dB from
50 Hz to 100 kHz; £0.05 dB from 20 Hz to 200 kHz.
Distortion: <-50 dB from 20 Hz to 200 kHz
Bandpass Filters | Needed if using the HP 86408 Opt. 002 Signal Generator HP 11697A, C P
Computing HP-IB compatibility as defined by IEEE Std 488 and the HP 9826A/ C,PT
Controller identical ANSI Std MC1.1: SH1, AHI, T2, TEQ, L2, LEO, SR0O | 98034A/98213A
PPO, DCO, DTO, and C1, 2, 3, 4, 5. HP 3835A/
98034A/98332A
{see Table 1-4)
Pistortion Fundamental Frequency Range: 20 Hz to 100 kHz HP 338A P AT
Measurement Set | Distortion Range: -70 dB minimum
Distortion Accuracy: +2 dB
Low-Pass Filters: 30 and 80 kHz
Oscillater Level: 3V maximum into 6000
Oscillator Distortion: <-70 dB
Oscillator Frequency Accuracy: 2%
*C = Operator’s Checks; P = Performance Tests; A = Adjuatments; T = Troubleshooting
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Tabie 1-3. Recommended Test Equipment (2 of 3)

Instrument Type Gritival Specifications Suggested Medel Use*
Digital DC Range: 0 to 50V . HP 3455A AT
Multimeter DC Accuracy: £0.01% at 1V
AC Range: 0 to 100V
AC Accuracy: £0.01% at 2V and 2 kHz
Ohms Range: 0 to 1 MO
Ohms Accuracy: £1%
Frequency Accuracy: +0.1 ppm recommended House Standard A
Standard h
Modulation Ana- | AM Calibration Factor Accuracy +0.1% HP 8901A Option 010 P A
lyzer (required FM Calibration Factor Accuracy +0.1%
only for Modula- | Compatible with 8901A
tion Analyzers
that do not con-
tain Option 010}
Oscilloscope Bandwidth: less than 3 dB down 0 to 100 MHz l HP 1740A C.AT
Sensitivity: 5 mV per division minimum
Input Impedance: 10 M1l and 50 )
Triggering: External and Internal
Power Meter/ Frequency Range: 150 kHz to 1300 MHz HP 435A/8482A or P
Power Sensor Impedance: 504 HP 436A/8482A
Instrumentation Accuracy: +1% {see Table 1-4)
SWR: <1.1
Power Splitter Freguency Range: 150 kHz to 1300 MHz HP 11687A P,AT
Impedance: 500
SWR: <1.1
Tracking: <0.25 dB
Power Supply QOutput Range: 0 te 25 Vdc HP 6215A T
RF Spectrum Frequency Range: 0to 2 GHz HP 8555A/8552B/141T AT
Analyzer Input Level: +10 dBm maximum or HP 8566A
Display Range: 60 dB {see Table 1-4}
Service No substitution recommended. HP 08901-60089 T
Accessory Kit
Signal Generator | Frequency Range: 0.5 to 1100 MHz HP 8640B CPA
Qutiput Level: +19 dBm maximum fo 500 MHz; Option 0017002 T

+13 dBm maximum to 1100 MHz
Qutput Level Accuracy: =1 dB
Freguency Accuracy: =1%
Frequency Resolution: 1 kHz
Modulation Capability: AM and FM
AM Depth: 0 to 95%

*C = Operator’s Checks; P = Performance Tests; A = Adjustments; T = Troubleshooting
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Table 1-3. Recommended Tesi Equipment [3 of 3)

Instrument Type Critical Specifications Sugoested Mode! Use*

Signal Generator] AM Accuracy: +10%
(Cont’d) FM Range: 0 to 400 kHz peak deviation
FM Accuracy: £10%

External Count Range: to 15 MHz

Signature Because the signatures documented are unique to a HP 5004A T
Analyzer given signature analyzer, no substitution

is recommended.
SWR Bridge Frequency Range: 150 kHz to 1300 MH=z Wiltron 60NB0 P

Impedance: 500
Directivity: =40 dB
Connectors: Type N

Table 1-4. Recommended Alternate Test Equipment

Instrumant Suggested instrument Advantages
Type Alternate Repfaced of Alternate
Computing HP 9835A/98034A/ HP 9825A/98034A/98213A CRT Display;
Controller 98332A ANSI Basic

Larger Memory

Power Meter/ HP 436A Option 022/ HP 435A/8482A HPIB*
Power Sensor B8482A

RF Spectrum HP 8566A HP 8650A/8BR2A/ HP-IB*
Analyzer 1417T

*HP-IB is Hewlett-Packard’s implementation of the IEEE 5td. 488 and the identical ANSI Standard MC1.1

Table 1-5. Recommended Test Accessorias

Kccessory Type® Recommended Part
Adapter (Type N Male to BNC Female connectors} HP 1250-0067
Capacitor, 620 pF HP 0160-3536
1C Extender Clip, 16 Pin HP 1400-0734
Resistor, 8090 1% 1/4W HP 0757-0422
Resistor, 12100 1% 1/4W HP 0757-0274
Resistor, 21508 1% 1/4W HP 0698-0084
Resistor, 46400 1% 1/4W HP 0698-3155
Tee (Coaxial, BNC, one Male and two Female connectors) HP 1250-0781
500 Load (Male, BNC, coaxial) HP 1250-0207
*Accessories listed in this table are only those not already contained in the Service Accessory Kit, HP 08901-60089.
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Installation

SECTION I
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the Modulation Analyzer. Included isinfor-
mation pertinent to initial inspection, power re-
guirements, line voltage selection, power cables,
interconnection, environment, instrument mount-
ing, storage, and shipment. In addition, this sec-
tion also contains the procedure for setting the
internal HP-IB talk and listen address switches.

2-2. [INITIAL INSPECTION

I WARNING

To avoid hazardous electrical shock, do
not perform electrical tests when there
are signs of shipping damage to any
portion of the outer enclosure fcovers,
panels, meters).

Inspect the shipping container for damage. If the
shipping container or cushioning material is dam-
aged, it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically
and electrically. The contents of the shipment
should be as shown in Figure 1-1. Procedures for
checking electrical performance are given in Sec-
tion IV, If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument
does not pass the electrical performance test, no-
tify the nearest Hewlett-Packard office. If the
shipping ping container is damaged, or the cush-
ioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard office. Keep
the shipping materials for the carrier’s inspection.

2-3. PREPARATION FOR USE
2-4, Power Requireménts

(o]
To avoid the possibility of hazardous
electrical shock, do not operate this in-
strument at line voltages greater than
126.5 Vac with line frequencies greater
than 66 Hz, Leakage currents at these
line settings may exceed 3.5 mA.

The Modulation Analyzer requires a power source
of 100, 120, 220, or 240 Vac, +5% to-10%, 48 to 66 Hz
singie phase, Option 004 also operates from 48 to
440 Hez single phase (120 Vac, +5% to ~10% only).
Power consumption is 200 V-A maximum.

WARNINGS {

Thisisa Safety Class I product(i.e., pro-
vided with a protective earth terminal).
An uninterruptible safety earth ground
must be provided from the main power
source to the product input wiring ter-
minals, power cord, or supplied power
cord set. Whenever it is likely that the
protection has been impaired, the pro-
duct must be made inoperative and be
secured against any unintended
operation.

If this instrument is to be energized via
anexternal autotransformer, make sure
the autotransformer’s common terminal
is connected to the earthed pole of the
power source.

2-5. Line Voltage and Fuse Selection A

BEFORE PLUGGING THIS INSTRU-
MENT into the Mains (line) voltage, be
sure the correct voltage and fuse have

been selected,

Verify that the line voltage selection card and the
fuse are matched to the power source. Refer to
Figure 2-1, Line Voltage and Fuse Selection.

Fuses may be ordered under HP part numbers
2110-0002, 2A (250V normal blow) for 100/120 Vac
operation and 2110-0001, 1A (250V, normal blow)
for 220/240 Vac operation,

2-6. Power Cables

BEFORECONNECTING THISINSTRU-
MENT, the protective earth terminals of
(continued)
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Power Cables (Cont'd)

this instrument must be connected to
the protective conductor of the (Mains)
power cord. The Mains plug shall only
be inserted in a sccket outlet provided
with a protective earth contact. The pro-
tective action must not be negated by
the use of an extension cord {power
cable) without a protective conductor
(grounding).

Operating voitage is shown
2.0 in module window.

SELECTION OF OPERATING VOLTAGE

1. Open cover door, puli the FUSE PULL lever and rotate to
left. Remove the fuse,

2. Remove the Line Voltage Selection Card. Pasition the
eard so the line voltage appears at top-feft cover, Push the
card firly into the slot.

3. Rotate the Fuse Pull lever to its normal position. Insert
a fuse of the correct value in the holder. Casa the
cover door.

WARNING

To avoid the possibility of hazardous electrical
shock, do not operate this instrument of line
voltages greater than 126.5 Vac with line fre-
quencies greater than 66 Hz (leakage currents
at these line settings may exceed 3.5 mA),

Figure 2-1. Line Voltage and Fuse Sefection

This instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug shipped
with each instrument depends on the country of
destination. Refer to Figure 2-2 for the part num-
bers of the power cables available.
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2-7. HP-1B Address Selection

This task should be performed only by
service trained persons who are gware
of the potential shock hazard of working
on an instrument with protective covers
remoued.

To avoid hazardous electrical shock, the
line (Mains) power cable should be dis-

connected before attempting to change
the HP-IB address.

In the Modulation Analyzer, the HP-IB talk and
listen addresses are selectable by an internal
switch, The following procedure explains how the
switches are to be set. Refer to Table 2-1 for a
listing of the talk and listen addresses. The address
is factory set for a Talk address of “N”" and a listen
address of “.” (period). (In binary, thisis 01110; in
decimal it is 14. To change the HP-IB address, the
top cover of the Modulation Analyzer must be
removed.

a. Disconnect the line (Mains) power cable,

b. Remove any HP-1B cables or connectors from
the HP-IB connector.

¢. Removethe Modulation Analzyer’stop cover.

1. Remove the two plastic feet from therear
of the top cover by removing the pan-
head Pozidriv screw within each foot.

2. Unscrew the Pozidriv screw at the center
of the rear edge of the top cover. Thisis a
captive screw and will cause the top cover
to pull away from the front frame.

3. Lift off the top cover.

d. Locate the HP-IB address switch on the Al4
Remote Interface Assembly near the frontright of
the instrument. The A14 assembly may be recog-
nized as having one brown and one yellow printed
circuit board extractor.

e. Use a pencil to set the switches to the desired
HP-IB address and Talk Only (TON} or Listen
Only (LON) condition, The switch is illustrated in
Figure 2-3. Facing the board, the left hand switch
{marked with a “5"") is the most significant address
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250v 260V 125V 250V
OPERATION OPERATION OPERATION OPERATION

PLUG™: NZSS 198/AS C112
CABLE™: HP 8120-1369

PLUG™: SEV 1011.1958-24507
TYPE 12
CABLE*: HP 8120-2104

Ty

PLUG*: NEMA 5-15P
CABLE*: 81201378

PLUG™: NEMA G-15P
CABLE*: HP 8120-0698

250V
OPERATION

PLUG*: CEET-VH
CABLE*: HP 8120-1689

PLUG*: CEE22-V1

CABLE*: HP 8120-1860

250V
OPERATION

250V
OPERATION

PLUG™: 88 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for ithe piug only.

The number shown for the cable is an HP part number for a ecmplete cable including the piug.

Figure 2-2. Power Gable and Mains Plug Part Numbers

HP-1B Address Seiection (Cont'd) 4
bit (A5 in Table 2-1). Setting a switch toward the
printed circuit board places itin its “1” position. If
the TON and LON switches are both set to “17, the
Talk Only setting will override. If the address
switches and the TON switch are all set to “1”, the
Modulation Analyzer will output one byte (the sta-
tus byte) each measurement cycle. (Setting all
switches to “1” defeats HP-IB operation.)

Figure 2-3, The HP-IB Address Switch Shown as Set by the
Factory. The Address Shown is 01110 in Binary
With Both Taik Only and Listen Only Off.

f. Reinstall thetop cover by reversing the proce-
dure in step ¢ above,

g. Connect the line (Mains) power cable to the
Line Power Module and reconnect the HP-IB cable
to the HP-IB connector.

h. Toconfirm thesetting, refer to HP-IB Address
in the Detailed Operating Instructions in Section
IH of this manual.

2-8. Interconneciions

Interconnection data for the Hewlett-Packard Inter-
face Bus is provided in Figure 2-4.

2-8. Mating Connectiors

Intertace Connector. The HP-IB mating connector
is show in Figure 2-4. Note that two securing
screws are metric.

Coaxial Connectors. Coaxial mating connectors
used with the Modulation Analyzer should the 50-
ohm BNC male connectors or 50-ohm Type N male
connectors that are compatible with those speci-
fied in US MIL-C-39012.

2-10. QOperating Environment

The operating environment should be within the
following limitations:
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OF OTHER WIRE OF

SIGNAL GROUND SHIELD =—— CONNECT TO
PIO TWESTED PAIR WITH 11 ATN FAH
PIO TWISTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/0 TWISTED PAIR WITH S iFC
NEAR TERMINATION 1 b6 w1 STED PAIR WiTH 8 NDAC
TWISTED PAIR PIO TWISTED PAIR WITH 7 NRFD
PIO TWISTED PAIR WITH 6 DAV
REN £01
DIOS Do 4
biO7 DIO3
DIO 6 DO 2
DIOS DIO 1
RT 2l T e— w
THREAD M3.5x 0,6 WZM’IN MICRO-RIBBON
(SERIES 57) CONNECTOR

l.ogic Lavels
The Hewlett-Packard Interface Bus Logic Levels are TTL compatible,
i.e., the true (1) state is 0.0 Vde to +0.4 Vdc and the false (0) state is
+2.5 Vde to +5.0 Vde.

Pregramming and Quiput Data Format
Refer to Section IIi, Operation.

Mzting Connecter
HP 1251-0293; Amphenol 57-30240.

Mating Cables Avaiiable
HF 10833A, 1 metre (3.3 {t); HP 10833B, 2 metres (6.6 ft};
HP 10833C, 4 metres (13.2 ft); HP 10833D, 0.5 metres (1.6 ft).

Cabling Restrictions

L

A Hewleit-Packard Interface Bus system may contain no more than
2 metres (6 ft) of connecting cable per instrument.

The maximum accumulative length of connecting cable for any
Hewlett-Packard Interface Bus system is 20.0 metres (65.6 ft).

2-4
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Operating Environment (Cont'd)

Temperature ......oocvververennn. 0°C to +55°C
Humidity oo <95% relative
Altitude., .............. <4570 metres (15 000 feet)

&EEEP Table 2-1. Allowable HP-1B Address Codes

Talk Listen |Decimal
Addrass Switchas Address| AddressiEduivs-

Char- | Char-  {lent
A5 Ad A3 | A2 | A1 | acter | actar
0 G 0 3] g @ SP t
0 0 0 ] 1 A 1 1
] ] ] 1 h B ' Z
o 1] 0 1 1 C # 3
G 0 1 8 0 D $ 4
0 i 1 0 1 E % 5
] 0 1 } ¢ F & 6
0 ] 1 1 1 G ! 7
8 1 ¢ 0 0 H { 8
B 1 H a 1 1 ) 8
0 1 4] 1 ] J * 0
0 1 ] 1 1 K
0 1 1 0 ] L
0 1 1 ), 1 M

o bl

0 1 1 i 1 0 f 15
1 i 0 6 g P ¢ 16
1 g g 0 1 a 1 17
1 ) 0 i 0 R 2 18
1 i} 0 1 1 8 3 19
1 0 1 4] 0 T 4 20
1 ] 1 0 1 U & 21
1 a 1 1 ] Vv 6 22
1 0 1 1 1 W 7 23
1 1 0 0 0 X 8 24
1 1 0 0 1 Y 9 25
1 1 0 1 0 z : 26
1 1 g 1 1 { ; 27
1 1 1 g0 g \ < 28
1 1 1 0 1 ] = 29
i 1 1 1 0 - > 30

2-11. Bench Operation

The instrument cabinet has plastic feet and fold-
away tilt stands for convenience in bench opera-
tion. {The plastic feet are shaped to ensure self-
aligning of the instruments when stacked.) The

Installation

tilt stands raise the front of the instrument for
easier viewing of the front panel,

2-12. Rack Mounting

WARNING }
The Modulation Analyzer is heavy for
Its size (20 kg, 44 1b). Care must be-exer-
cised when lifting to avoid personal in-

Jury. Use equipment slides when rack
mounting.

Rack mounting information is provided with the
rack mounting kits. If the kits were not ordered
with the instrument as options, they may be or-
dered through the nearest Hewlett-Packard office.
Refer to paragraph 1-9, Mechanical Options, in
Section 1. Before rack mounting the Modulation
Analyzer, the Operating Information pull-out tray
{attached to the bottom of the instrument) must
first be removed. To remove the pull-out card
assembly, refer to steps “a” and “b” of the pull-out
card removal procedure below.

2-13. Removal and Installation of Operaling
Information Pull-Out Card

Steps for Removal. Follow the procedure below to
remove the Operating Information pull-out tray
and the card:

a. Remove the two front feet of the instrument.

b. Removethe Operating Information tray assem-
bly by sliding the tray toward the rear of the
instrument and then down.

¢. Remove the information card by bowing it
slightly in the middle and pulling it straight up
{away from the tray).

Steps for Installation. Follow the procedure below
to reinsiall the Operating Information pull-out
tray and card:

a. Install the information card by bowing it
slightly in the middle and carefully guiding the
edges into the plastic guide slots near the front of
the tray.

b. Push the information card all the way into
the tray.

c. Placetheinformation tray assembly between
the rear feet of the instrument and slide it forward
until the tabs are locked under the rear feet,
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Removal and instaliation of Operatling
Information Pull-Out Card {Cont’d)

d. Replace the front feet of the instrument.

2-14. STORAGE AND SHIPMENT
2-15. Environment

The instrument should be stored in a clean, dry
environment. The following environmental limita-
tions apply to both storage and shipment:

Temperature .........covvevvnn.,. -55°C to +75°C
Humidity ......................... <85% relative

Altitude............. <15 300 metres (50 000 feet)

2-16. Packaging

Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,
and full serial number. Also mark the container
FRAGILE to assure careful handling. In any cor-

Model 8901A

respondence refer to the instrument by model
number and full serial number.

Other Packaging. The following general instrue-
tions should be used for re-packaging with com-
mercially available materials:

a. Wrap the instrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-
vice center, attach a tag indicating the service
required, return address, model number, and full
serial number.)

b, Use a strong shipping container, A double
wall carton made of 2.4 MPa (350 psi) test material
is adequate.

¢. Use enough shock-absorbing material {75 to
100 mm layer; 3 to 4 inches) around all sides of
instrument to provide firm cushion and prevent
movement in the container. Protect the front panel
with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to
assure careful handling.
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Operation

SECTION HI
OPERATION

3-1. INTRODUCTION
3-2. General

This section provides complete operating informa-
tion for the Modulation Analyzer. Included in this
section are descriptions of all front- and rear-panel
controls, connectors, and indicators, remote and
local operator’s checks, operating instructions,
and operator’s maintenance. Also included is a
basic exercise designed to acquaint the novice
operator with the Modulation Analyzer’'s oper-
ating characteristics.

3-3. Operating Characteristics

Table 3-1 briefly summarizes the major operating
characteristics of the Modulation Analyzer, The
tableis notintended to be an in-depth histing of all
operations and ranges but gives a rough idea of
the instrument’s capabilities. For more informa-
tion on Modulation Analyzer capabilities, refer to
Description on page 1-2, Table 1-1, Specifications
on page 1-15; and Table 1-2; Supplemental Infor-
mation on page 1-19. For information on HP-IB
capabilities, refer to the summary contained in
Table 3-3, Message Reference Table on page 3-27.

3-4, Turn~-On Procedure

Before the Modulation Analyzer is
switched on, all protective earth termi-
nals, extension cords, auto-transformers,
and devices connected to it should be
connected to a protective earth socket.
Any interruption of the protective earth
grounding will cause a potential shock
hazard that could result in personal
injury.

For continued protection against fire
hazard, replace the line fuse with a 250V
normal blow fuse of the same rating. Do
not use repaired fuses or short circuited

fuseholders.
 CAUTIONS

Before the Modulation Analyzer is
switched on, it must be set to the voltage

of the power source, or damage to the
Instrument may result. Refer to page 2-1.

Do not apply greater than 40V {ac +dc)
to the INPUT jack or damage to the
instrument may result,

The Modulation Analyzer has a standby state and
an on state. Whenever the power cable is plugged
in, an internal power supply is activated. In instr-
uments supplied with the high-stability reference
(Option 002) the supply energizes the internal ref-
erence oven. [fthe Modulation Analyzer is already
plugged 'in, set the LINE switch to ON. If the
power cableis not plugged in, follow these instruc-
tions.

1. Check that the line voltage setting matches
the power source (see Figure 2-1 on page 2-2).

2. Check that the fuse rating is appropriate for
the line voltage used (see Figure 2-1 on page
2-2). Fuse ratings are given under Operator’s
Maintenance on this foldout. :

3. Plug in the power cable.
4. Set the LINE switch to ON.

NOTE

When the LINE switch is set to ON,
all front panel indicators will Light
for approximately 10 seconds after

which the instrument is ready to be
operated.

3-5. Local Operation

Information covering front-panel operation of the
Modulation Analyzer is given in the sections
described below. To most rapidly learn the opera-
tion of the instrument, begin with Simplified
Operation and the Getting Acquainted exercise.
Once familiar with the general operation of the

instrument, use the Detailed Operating Instruc-

tions for the most in-depth and complete informa-
tion on operating the Modulation Analyzer.

Simplified Operation. Located on the inside of
this fold, Simplified Operation provides a guick
introduction to front-panel operation ofthe Modula-
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Tabie 3-2. Detailed Operating Instrustiens Tabte of Cantenis {Functional}
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Operation Model 8901A

GETTING ACQUAINTED

3-9. GETTING ACQUAINTED WITH THE 89061A MODULATION ANALYZER

The 8901 A Modulation Analyzer was designed to be simple and easy to operate both from the front
panel and remotely via HP-IB controllers. We would like to acquaint you with the Modulation
Analyzer and ifs remarkable features in a way that is quick and painless.

The Modulation Analyzer makes its measurements automatically, as the discussion that follows will
show. Notice, for example, that the front panel has no knobs — only pushbuttons. You simply select
the measurement you desire, and the Modulation Analyzer does the work. The measurement is
executed and controlled by an internal microprocessor.

You will be measuring and viewing a modulated signal so you will need to gather together an
oscilloscope and a signal generator. The signal generator should be capable of putting out asignalin
the range of 150 kHz to 1300 MHz at a level between I mW and 1W. It should also have variable rate
AM and FM modulation capability.

Now, connect the equipment as shown in Figure 3-2. Follow the steps of the procedure in order (it will
only take a few minutes) and avoid the temptation to experiment until you have completed all the

steps.
! CAUTICN

Before the Modulation Analyzer is switched on, it must be set to the voltage of the
power source, or damage to the instrument may result, Refer to page 2-1.

1740A
BY01A OSCILLOSEOPE
86408 MODULATION ANALYZER

SIGNAL GENERATOR

“ MODULATION
QUTPUT

anooo —
Gnoon 0000330

O =@

&0 Tonmg

VERTICAL INPUT

m o & ooooDno

Measuremenis

Turn On and Frequency Measurementi. First, let’s measure the generator’s frequency. Switch the
Modulation Analyzer’s LINE switch off (STBY) and then back on again. After a power-up period of
10to 15 seconds, the display should show the generator’s frequency in MHz. If an error code appears
in the display, consult the Operating Information pull-out card and take the appropriate action.

At power-up, the Modulation Analyzer goes through a series of operational self-checks. One of the

checks is to turn on all front-panel LEDs for a few seconds. After completing the self-checks, “— —"
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Measurements (cont'd)

may appear in the display, indicating that the Modulation Analyzer is searching for a signal; then
o e —"" will appear, indicating that the signal has been found but measurement results are not
vet ready.

Of course, you don't have to switch the instrument off and back on each timetoread frequency — we
had vou do this to reset the instrument to its power-up state. The Modulation Analyzer powers up
measuring frequency. Notice that it automatically found the signal — yvou did no tuning or level
adjusting.

RF Level Measurement. Press RF LEVEL. The display now shows the generator’s output power in
watts uging scientific notation. The “-03” at theright end of the display is the power-of-ten multiplier,
ie., “mili” watts.

Now add some AM. Notice that the RF level shown on the display goes up. The RF level reading is the
peak envelope power and not the average carrier power.

AM Measurement. Let’s see how much AM is on the signal. Press AM. The AM depth (or modulation
index)is displayed in %. Also look at the oscilloscope display. It's showing the demodulated AM. The
MODULATION OUTPUT jack allows you to further analyze the demodulated audio signal (e.g., you
could analyze its distortion or listen to it using a power amplifier and speaker). Both the display and
modulation output are autoranging.

FM Measuremeni. Now, turn the AM off and the FM on. On the Modulation Analyzer, press FM. The
display now shows the peak frequency deviation in kHz. The oscilioscope gives you a view of the
demodulated signal.

Audio Filters and
FM De-emphasis

NOTE
Before continuing, check that the equipment settings match those below.
Signal Generator Modulation Analyzer
Output Level ................ ImWtoIW MEASUREMENT..,... .... FM
Frequency .......... 150 kHz to 1300 MHz DETECTOR............ PEAK+
Modulation............ ..o, FMonly HP & LPFILTERS*... ALL OFF
FM DE-EMPHASIS ......... off
RATIO . .............. ... off

*If the carrier frequency at INPUT is below 10 MHz, the 15 kRHz low-pass filter will remain on.

Audio Filters. The power-up mode for the Modulation Analyzer is with all filters and de-emphasis off
unlegs the carrier frequencyis less than 10 MHz, in which casethe 15 kHz low-pass filterisin. Adding
filters limits the bandwidth of the demodulated signal, and hence, may reduce the displaved modula-
tion level. To see this, press 3 kHz. Now change the generator’s modulation rate above and below




Operation Model 8901A

GETTING ACQUAINTED

Audio Filters and FM De-emphasis (cont'd)
3 kHz without changing its deviation. As the rate goes above 3 kHgz, the displayed FM drops. This is
also true of the signal on the oscillosope.

High- and low-pass filters are used to reduce hum and noise and to simulate the characteristics of a
receiver's audio stages. Remove the filter by pressing 3 kHz again. (You could also have selecied

another low-pass filter to remove it.)

FM De-emphasis. De-emphasis is used only with FM. In communications and broadcasting, FM
signals are often pre-emphasized (given a high-frequency boost) to improve the noise performance.
De-emphasis compensates (equalizes} the pre-emphasized FM on the received signal. To illustrate
this, press 75 us and PRE-DISPLAY. Vary the modulation rate below and above 2kHz. The displayed
FM deviation should drop about 30% when the rate reaches 2 kHz. (The 75 us time constant corres-
ponds to a 3 dB frequency of 2.12 kHz.)

The display shows the de-emphasized FM deviation. Press PRE-DISPLAY again to perform de-
emphasis after the deviation is measured. The display now shows the un-de-emphasized FM deviation
{which is the actual FM put out by the signal generator). The signal at the MODULATION OUTPUT
jack, however, is still de-emphasized. Press the 756 us key again to turn all the de-emphasis off.

Detectors
NOTE
Before continuing, check that the equipment settings muatch those below.
Signal Generator Modulation Analyzer
Cutput Level ................ ImWtolW MEASUREMENT.......... FM
Frequeney .......... 150 kHz to 1300 MHz DETECTOR............ PEAK+
Modulation..................... FMonly HP & LPFILTERS*...ALL OFF
FM DE-EMPHASIS ......... off
RATIO. . .........ooit. off

#If the carrier frequency at INPUT is below 16 MHz, the 15 kHz low-pass filter will remain on.

Peak Detectors, The Modulation Analyzer is currently demodulating the positive peak of the FM
signal. Now press PEAK-. The negative peak is being displayed. Do you get a different reading? If
not, it’s because your modulation is symmetrical — it has the same positive and negaiive frequency
excursions. For AM, PEAK+ gives a display of the envelope peak relative to the envelope average and
PEAK- the envelope trough relative to the average.

Peak Hold. Does the display vary slightly in its least-significant digit? Press PEAK HOLD. The
display shows the peak of the peaks. Try increasing the modulation level, then lowering it. The
display shows the maximum,

Average {(RMS Calibrated). Press PEAK+ or PEAK-to turn PEAK HOLD off. Note the display, then
press AVG. The reading should drop by about 30%. You are seeing the rms frequency deviation as
measured by an average responding detector. This mode is normally reserved for measurement of
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Detectors {cont'd)
carrier noise because peak detectors appear to exaggerate noise, Switch the FM off and compare
readings of carrier noise in PEAK+ and AVG.

Ratio

NOTE
Before continuing, check that the equipment settings maich those below.
Signal Generator Modulation Analyzer
Output Level ............. ImWitoIW MEASUREMENT ............. FM
Frequency....... 160 kRHz to 1300 MHz DETECTOR ...... AVG(EMS CAL)
Modulation........................ off HP & LPFILTERS* ..... ALL OFF
FM DE-EMPHASIS ............. off
RATIO ... . i off

*If the carrier frequency at INPUT is below 10 MHz, the 15 kHz low-pass filter will remain on.

Theratio feature will demonstrate the ability of the Modulation Analyzer to makeinternal computa-
tions. Switch the signal generator’s FM back on. Turn off any filters (except the 15 kHz low-pass filter
if the carrier is below 10 MHz) or FM de-emphasis that may be on (simply press the keys thit are
lighted). Set the detector to PEAK+.

Let’s say you want to read modulation relative to the modulation being displayed. Just press %. The
display now shows approximately 100%. Decrease the modulation until the display shows 50%. You
now have half the modulation you had before. Press dB. The display is now re-referenced to the
current modulation level and shows approximately 0 dB. Now increase the modulation level until the
display shows 6 dB. You have doubled the previous modulation level and you are now back to the
original level you started with. Check this by pressing dB again.

Let’s say you want to set up 20 kHz FM. Key in 20 on the keypad. (If you mistakenly press a wrong
number key, press CLEAR and try again.) Now press %. Adjust the modulation level for a display of
100%. You now have the desired modulation. If you don’t believe this, press % again (to turn it off) and
note the display.

Tuning

AR AL GEEIAT

{see note next page)
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NOTE
Before continuing, check that the equipment settings mateh those below.
Signal Generator Modulation Analyzer
Output Level .................. ImWitolW MEASUREMENT........... FM
Frequeney ........... 150 kHz t0 1300 MHz DETECTOR............. PEAK+
Modulation ........covii s, FM HP&LPFILTERS* ... ALL OFF
FM DE-EMPHASIS .......... off
RATIO ..........c0cociiiini.. off

*If the carrier frequency at INPUT is below 10 MHz, the 15 kHz low-pass filter will remain on.

Automatic Tuning. You have been in an automatic tuning mode. It’s as though AUTOMATIC
OPERATION had been pressed. Press FREQ. Now tune your signal generator to some other fre-
quency — do it slowly and watch the display. The Modulation Analyzer will continue to monitor the

~ frequency until the signal drops out of its IF. It then automatically retunes.

#Manual Tuning. There is also a manual tuning mode. Round the displayed frequency to the nearest
MHz. Key in the rounded-off number on the keypad; e.g., if the rounded-off frequency is 128 MHz, key
in 128, Now press MHz.

If the display reads E01, it is trying to tell you that your signal is not quite centered in the IF. Slowly
tune the signal towards the frequency you keyed in until E01 disappears and the generator’s
frequency is displayed. (Normally, the signal must be within 50 kHz of the frequency keyed in when
above 10 MHz or within 2.5 kHz below 10 MHz.)

Noticethat the display reads the signal frequency even though the Modulation Analyzer is probably
still not tuned exactly to the signal. Now press S (i.e., Shift), then FREQ ERROR. The display shows
how far away the signal is from the keyed-in frequency in kHz.

Frequency Stepping. Tune the generator for zero error. Now key in 100 and press ! kHz. You have
incremented the frequency to which the Modulation Analyzer is tuned by 100 kHz so the error is now
-100 kHz. Tune the generator again for zero error. {In the FREQ ERROR measurement mode, E01 is
disabled.)

The frequency error function is useful for checking the frequency error of a multi-channel transmit-
ter. You key in the frequency of the first channel, note the error, key in the channel increment using
the t | kHz keys and note the error as you increment the Modulation Analyvzer and transmitter
together.,

Other Features
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Other Features (cont'd)

NOTE
Before continuing, check that the equipment settings match those below.
Signal Generator Modulation Analyzer
Output Level ... .......... ImWito W MEASUREMENT .. FREQ ERROR
Frequency ..... 150 kHz to 1300 MHz DETECTOR ............... PEAK+
Modulation ..................... FM HP & LP FILTERS* .....ALL OFF
FMDEEMPHASIS ............. off
RATIO ..............c.c 0. off

*If the carrier frequency at INPUT is below 10 MHz, the 15 kHz low-pass filter will remain on.

There are many other features and modes of operation which will not be discussed here. Before
leaving this discussion, however, it would be useful to point out the SPCL (Special) key which opens
up a large reservoir of other features called Special Functions.

Setting Modulation Range. Press FM. Now key in 2.3 and press SPCL. You have just frozen the FM
range to 400 kHz. (The AM range is also fixed to 100%,)

Disabling Errors. Tune the signal slowly until error E01 appears in the display. Now key in 8.1 and
press SPCL. E01 will disappear and the AM or FM measurement will be displayed again. Special
Function 8.1 disables error message E01. It should be pointed out, however, that error message E01 is
one of the error messages used to ensure the integrity of modulation measurements. When thiserroris
disabled, it is assumed that the user understands thai measurement may be inaccurate, but that
perhaps it is of no consequence in this particular case.

Pressing AUTOMATIC OPERATION will both clear most Special Functions and automatically
re-tune the instrument.

Now you are ready to make measurements on your own, Don’t be timid, The Modulation Analyzeris
designed to prevent you from making invalid measurements, but in the event of a problem, try
pressing AUTOMATIC OPERATION or a MEASUREMENT key to get out of trouble.

For More Information

Overzll instrument operation is summarized in Simplified Operation located on page 3-2 (the inside
of the foldout at the front of this section).

Panel features are described in Figures 3-3 to 3-6, pages 3-10 to 3-13.
Remote operation is described under Remote Operation, Hewlett-Packard Interface Bus on page 3-26.

Your most complete operating reference is the Detailed Operating Instructions beginning with page
. 3-44. They are alsoindexed on page 3-3 (on the inside of the foldout at the beginning of this section).

Special Function and Error codes are also given on the Operating Information pull-out card located
below the instrument’s front panel.

If you wish to know more about how the Modulation Analyzer works, read Principles of Operation for
Simplified Block Diagram on page 1-9. If you wish to know more about modulation, read Modulation
Basics on page 1-10.
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B | CL (local) key returns the Meduiation Analyzer @ Numeric Display shows measurement results, error
| to local keyboard control from HP-IB (remote) codes, instrument or Special Function status, HP-IB
control provided the instrument is aol in Local address, or service information.
Lockout.

® HP-iB Annunciators display remote operation ® Display Annuneiators light to imndicate the unifsin
status. The REMOTE annunciator lights when which the measurement results are displayed.
the instrument is in remote mode. The AD- When results are displayed relative to a RATIO
DRESSED annunciator lghts whenever the reference, units annunciators co notlight, but the
instrumentis addressed via the HP-IB (ragard- REL annunciator lights. The LIMIT annuneiator
less of whether or not the instrument is in lights when either the upper or fower limit refer-
remote), ence is reached.

MEASUREMENT keys automaticaliy configure the
Modulation Analyzer to make and display the mea-
surementselected. To select a measurementiabeled
above a key, press the key, To seiect a measure-
ment labeled below a key, press the S (Shift) key,
then the MEASUREMENT key. MEASUREMENT keys
turn off many Special Funcions and always turn cff
CALIBRATICN GUTPUT (Cption 010).

\owmmmc BPERATION configures the Modulation
Analyzer to automatically tune to the fargest detec-
table input signal and make the measurement
setected. This key also sets the Speciai Functions 1
through 8 to their zero-suffix mode and turns off
many other Special Functions.

&DETECTOR keys select whether positive peak, nega- RATID keys cause measurements to be compared in

tive peak, or average (rms calibrated) value of the % or dB to a reference. To enter RATIO, press the %
modulation is measured. To hold indefinitely the or dB key white the desirad reference is displayed.
greatest peak reading, select PEAK+ or PEAK-, then The displayed referenice can be either a measure-
press the PEAK HOLD key. Pressing PEAK HOLD ment result or a keyboarc entry. To exit RATIC,
again will initiate a new peak hold measurement press the selected RATIO key again or select a new
cycle. To turn off PEAK HOLD, press any DETECTOR MEASUREMENT key. The RATIO keys are also used
key other than PEAK HOLD. to enter upper and lower limit vatues into the
instrument.

Figure 3-3. Display, MEASUHE_MENT. BETECTOR, RATIO, and AUTOMATIC OPERATION Features
310
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QOperation

HP (High-Pass) and LP {Low-Pass} FILTERS fimit the
demodulatd signal bandwidth. Press the appropri-
ate key once to insert or change afilter. Press the
key again ta remove the filter. Only one high-
pass and one low-pass filter may be active at a
time. Filters affect both displayed modulation
measurements and the signal at MODULATION
QUTPUT but not those at the rear panel AM
QUTPUT or FM QUTPUT. Tuning below 10 MHz or
using the 455 kHz IF causes the 15 kHz LP FILTER
to beinseried. Selecting ®Mcauses the 50Hz HP
FILTER 1o be inserted.

Fi DE-EMPHASIS affects FM measurements only.

SRR e PIETERON e LP FRITER et L

L W

SOOI 3 aEr e kMl 30 EMa

Press the appropriate key to insert or change
de-smphasis. Press the key again 1o remove de-
emphasis. If the PRE-DISPLAY key is not lighted,
the display shows the deviation before de-
emphasis. If the PRE-DISPLAY key is lighted, de-
emphasis is performed before the displayed
measurament is made. De-emphasis always
affects demodulated FM at MODULATION OUT-
PUT, but never affects the signal at the rear-
panel Fi QOUTPUT.

Pt B EMERASH W
Csups T ps

@ CALIBRATION OUTPUT (Option (10 only) when
active, produces a 10 MHz signal with calibrated
AM or FM. Connect CALIBRATION OUTPUT to
INPUT, select AM or FM, then press the CALIBRA-
TION key. The accuracy of the internal demod-
ulater is normalized to 100%, displayed, and
stared, This Calibration Factor can be enabled to
correct measurement results automatically. To
turn off CALIBRATION CUTPUT, press the CALL-
BRATION key or any MEASUREMENT key.

® LiNE switch applies power to the Modulation
Analyzer when setto the ON position. Inthe STBY
{standby} pasition, power is applied only to the
high-stability reference oscillator oven (Optien
002 only).

Figure 3-4. HP and LP FILTERS, FM DE-EMPHASIS, LINE, and CALIBRATION OUTPUT Features

3-11
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B Humeric keys are used to manuatly tune the Modulation Ana-
tyzer, enter RATIO references and limit values, and to select
Spsacial Functions. Numeric entries are completed by a RATIO
key or the MHZ, t kHz, i kHz, or SPCL keys. Numeric entries in
progress are cieared by using the CLEAR key.

iiHz key completes the keyboard entry of input frequency (in
MHz} and tunes the Modulation Analyzer to that frequency. If
the instrument is already iuned and no frequency was
eniered, this key centers the input signal in the IF passband. If
the instrument is not already tuned and no frequency entry
was made, this key returns the instrument to the last pre-
vigus tuning. The instrument always enters manual tune
mode when MHz is pressed.

CMODULATION T
B T

(6000 output impedance}.

mode when a kHz key is pressed.

MHz, The input impedance is 500 nominal.

/!\ CAUTION

may result.

@ SPSL key completes the keyboard entry of a Special Function
code. Special Functions are instrument operations in addi-
tion to those accessible from dedicated front-panel keys. If
pressed alone once, the SPCL key causes the requested
modes of Special Functions 1 through 8 to be displayed. If
pressed again while the requested modes are being dis-
played, the SPCL key causes the resulting instrument set-
tings to be displayed.

CLEAR key removes any keyboard entry in progress. If no
entryisinprogress, CLEAR turns off many Special Functions
with prefixes greater than 8. In remote hold only (HP-IB code
T1), the CLEAR key remains active and acts as a manual
trigger with settling (HP-1B code T3}.

MODULATION GUTPUT provides output for demodulated AM,
FM, or @M. i RF LEVEL is selected, this outputis turned off. If
FREQ, IF LEVEL, TUNED RF LEVEL, FREQ ERROR, or IF fre-
guency is selected, the last modulation type previously mea-
sured will continue to be gutpui. The output level is from0to4
volts peak into an open circuit for each modulation range

1 kHz and i kHz complete the keyboard entry of frequency step
size {in kHz) and increment (1) or decrement (i) the Modula-
fion Analyzer's tuning by that step size. If no step size entry
was made, the tuning will step up or down by the last step
size entered. The instrument always enters manual tune

@ IKPUT couples modulated signal (150 kHz to 1300 MHz) into
the instrument. Specified input levels are —25 to +30 dBm
from 150 kHz to 650 MHz and -20 1o +30 dBm from 650 10 1300

Do not apply greater than 40V (ac+ dc) to the
INPUT jack or damage to the instrument

3-12
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Operation

MODULATION QUTPUT is a rear-panel output for the
demodulated signal. This cutput is supplied on Qption 801

instraments instead of the standerd front-panet cennection,
See MOBULATION QUTPUT in Figure 3-1.

LO QOUTPUT (Option 003 only) provides an output for the
Local Oscillater. Qutput signal is 1.27 to 1301.5 MHz at
approximately ¢ dBm (5052) nominal owtput impedance.

CAUTION

Do not apply reverse power into the LO
QUTPUT or damage to the instrument
may result.

TIME BASE 10 MHz QUTPUT (Option 003 anly} provides
an output for the internal high-stability 10 MHz reference, Qut-
put signal is TTL compatible {5082 sominal output impedance),

AM OUTPUT produces an
ac signal, whose amplitude is
propertional te the AM
depth, with a d¢ componant
related to the IF lavel. The
outpui is de coupled with a
16 kHz bandwidth and a

10 &£ outpst impedance.

FM QUTPUT produces an ac signal, whose
amplitude is proportionat to the FM deviation,
with a de compsnent related to the |F frequen-
cy. The output is de coupled with a 18 kHz
bandwidth and a 10 k&2 sutput impedanee.

RECORDER QUTPUT produces a de voltage proportional
o the peak voltage at MODULATION QUTPUT. The output
level is from 0 to 4 Ve into an open circuit for each display
range {1 k&2 output impedance).

CALIBRATION OUTPUT is a rear-panel output for AM ang FI
calibrators (Ontion G10), This output is supplied on Qptics: 001 in-
struments instead of the standard front-panst cennection. See CALI-
BRATIGN QUTPUT in Figure 3-1.

HP-tB CONNECTOR connects the Madulation Analyzer ta the
Hewlett-Packard interfaca Bus for remote operatiens. When in
remote made, the front-panel REMOTE annunciator lights.

REAR-PANEL FEATURES

IF QUTPUT produces a 150 kHz to 2.5 MHz modulated
IF signal, The output level ranges from 27 te —3 dBm
{6052 nutput impedance).

LG INPUT (Option 303 only) provides an iapet for an
external Lacal Oscillator, Exteraal input signal required
is 1.27 to 1301.5 MHz at approximately 0 6Bm (5002
nominal input impedance!.

CAUTION

Do not apply > 40 Vde or +5 dBm of RF
power info the LO INPUT or damuage to
the inslrument may resulf.

TIME BASE 18 MHz INPUT provides an input for an
external 10 MHz time base reference. External input signal
must be > 0.5V peak-to-peak (> 500LL input impadance).

Fuse. 2 Amp (250 V, Normai Blow}
for 100/120 Vac. 1 Amp (250V,
Normal Blow} for 220/240 Vac.

Serial Number Plate. First four numbers
and fetter comprise the prefix that dengtes
the instrument configuration. The last five
digits form the suffix that is unigue to each
instrument,

Line Power Module permits operation from 109,
120, 220, or 240 Vac. The number visible in window
indicates nominal line voltage 1o which instrument
must be connected {see Figure 2-1}. Center con-
dustor is safety earth ground.

INPUT s a rear-panel input for the modulatad signal. This
input is supplied an Gption 0071 instruments instead of the
standard front-panel conngction. See INPUT in Figure 3-1.

Figure 3-6. Rear-

Panel Features
3-13
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OPERATOR'S CHECKS

3-10. QPERATOR'S CHECKS
3-11. Basie Functional Checks

DESCRIPTION: Using only a signal generator and oscilloscope, the overall operation of the Modulation

EQUIPMENT:

PROCEDURE:

Analyzer is verified.

8901A
MODULATION ANALYZER OSCILLOSCOPE
[

SIGNAL GENERATOR

MODULATION
CUTPUT

Faana

0000 @
voooan  BeAH

nicon
2004
w8 @ opooos 5000 f

‘ RFE QUTPUT INPUj VERTICAL §NPUj )

Figure 3-7. Basic Functional Checks Setup

Oscilloscope ................ HP 1740A
Signal Generator ........... HP 85408 Options 001 and 002

Preliminary Check

1. BRemove any cable from the Modulation Analyzer’s INPUT. Set LINE switch to
STBY, then back to ON and note the front-panel LED annunciators, display
segments and decimal points, and key lights at turn on. All LEDs should light for
approximately 10 seconds at turn on and then all should momentarily turn off.

2. After the turn-on sequence the display should show “— - the MHz annunciator
should light, and the FREQ key should light.

RF LEVEL Check

3.  Press the RF LEVEL key. The display should read between ~0.003 and 0.003 mW.
4. Setsignal generator to 10 MHz CW at +10 dBm (as measured on its level meter).
5. Connect the equipment as shown in Figure 3-7.

6. The Modulation Analyzer display should read between 6.5 and 16 mW.

Frequency Check

7. Pressthe FREQ key. Setthesignal generator’s frequency as shown below. Foreach
frequency, compare the signal generator’s frequency display with the Modulation
Analyzer's display. The two displays should agree within the limits indicated.

Signat Generator Frequency [Mkz) Freguency Bifierence Limits (=Hz)
2 40
4 _ 50
8 _ 70
16 100
25 130
50 230
100 430
200 830
400 1600
800 g 3200

3-14
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Operation

OPERATOR’S CHECKS

3-11. Basic Functional Checks (Cont'd)

8. Setthe signal generator frequency to 50 MHz. When the Modulation Analyzer has
found the signal, press MHz, then S (Shift) FREQ ERROR. The display should read
between -2 and 2 kHz.

9. Keyin 100 then press ! kHz. The display should read between -102 and -98 kHz. -

AM Check

©10. Pressthe Modulation Analyzer’s MHz key, and set the signal generator for 50% AM

11.

12,

{as measured on its AM meter) at a 1 kHz rate.
Press AM. The display should read between 46 and 54%.

Set the signal generator's AM to 25% (as measured on its AM meter). The display
should read between 22 and 28% with 0.01% resclution.

FM and ®M Checks

13.

14,

15,

Set signal generator’s AM off, and set FM to 50 kHz deviation (as measured on its
FM meter) at a 1 kHz rate. Press FM. The display should read between 45 and 55
kHz.

Adjust signal generator’s FM deviation for 50 kHz as displayed by the Moduiéﬁion
Analyzer. '

Press ®M. The display should read between 45 and 55 radians.

FM De-emphasis Check

16.

17.

18.

Press FM. Set RATIO to %. The display should read between 99.8 and 100.2% REL.

The oscilloscope should show a sinusoidal waveform with a peak-to-peak amplitude
between 0.9 and 1.1V and a period of 1 ms.

Set FM DE-EMPHASIS to PRE-DISPLAY. Set FM DE-EMPHASIS time constant
as shown below. The display should read within the limits shown. Also, the
oscilloscope waveform should change proportionately to the display. (Allow for a
x10 autorangeat the MODULATION OUTPUT when FM DE-EMPHASIS s set to
750 us.)

FM De-emphasis Time Constant Limits {% REL)
[us) Minimum Maximum
25 98.5 99.0
50 94.5 96.2
7 88.8 92.1
750 18.9 23.0
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OPERATOR'S CHECKS

3-11. Basic Functional Checks (Cont'd)

Filter Check

19. SetFM DE-EMPHASIS off. Set FM rate as listed below. For each setting, set filters
{HP or LP FILTER) to ALL OFF, and set RATIO off if it is on. Then set RATIO to
dB to establish a reference of 0 dB, set the appropriate HP or LP FILTER on, and
fine adjust the FMrate for a reading of -3 dB REL. Note the FM rate (preferrably as
read on the signal generator’s counter) which should be within the limits shown.

Freguency Limits (Hz}

Approximate FM | o o) o Finer

Rate (Hz] Minimum Maximum
50 50 Hz HP 47,5 52.5
300 300 Hz HP 285 N5
3000 - 3xHz LP 2 850 3150
15 000 15kHz LP 14 250 15 750
90 000 >20 kHz LP 80 000 140 000
Detector Check

20. Set RATIO off, set filters to ALL OFF. Set the signal generator’s FM rate to 1 kHz.
Set RATIO to % and set DETECTORS to PEAK-. The display should read between
95 and 105% REL depending upon the signal generator’s distortion.

21. Set BETECTOR to AVG, The display should read between 69.3 and 72.1% REL.

22. Set DETECTOR to PEAK+ then press PEAK HOLD. Switch the signal generator’s
FM off. The display should hold the value displayed just prior to pressing PEAK
HOLD. :

tF and Tuned RF Level Check
23. Press S (Shift) IF LEVEL. The display should read between 99.9 and 100.1%.,

24. Press AUTOMATIC OPERATION then key in 10.0 and press the SPCL key. The
display should read between 1.45 and 1.55 MHz.

25. Key in 3.1 and press the SPCL key. The display should read between 0.4425 and
0.4575 MHz.

26. Tune the signal generator to 5.25 MHz. Press S (Shift) TUNED RF LEVEL. The
display should read between 6.5 and 16 mW.

o= 27. Bet RATIO to dB then key in 3.3 and press the SPCL key. The display should read
between -2 and -4 dB REL. -,

Error Check

28. Tunethe signal generator to 50 MHz at 0 dBm. On the Modulation Analyzer, press
AUTOMATIC OPERATION then FM. Set DETECTOR to PEAK+. After the
Modulation Analyzer is tuned, key in 9.0 and press the SPCL key. Key in 100 then
press ! kHz. The display should read EOI.
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OPERATOR’'S CHECKS

3-11. Basic Functional Checks (Cont'd)

29.

30.

31.

32.

Press | kHz. Set the generator’s FM on and adjust the peak deviation for 5 kHz (as
read on its FM meter). The Modulation Analyzer’s display should read E04.

Key in 8.4 and press the SPCL kev. The display should read E07.

| Set the signal generator’s FM off. Set the output level to +20 dBm. The Modulation

Anaiyzer's display should read E02.

Set the signal generator’s output level to —20 dBm. The Modulation Analyzer’s
display should read E03.

Calibrator Check {Ontion 010 only)

33.

34.

Disconnect the signal generator from the Modulation Analyzer’s INPUT and con-
nect CALIBRATION QUTPUT to INPUT. Press AM, then CALIBRATION.
After about 20 seconds, the AM Calibration Factor will be displayed. The display
should read between 99.0 and 101.0%.

Press FM, then CALIBRATION. After about 20 seconds, the FM Calibration
Factor will be displayed. The display should read between 98.0 to 101.0%.
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OPERATOR’S CHECKS

3-12. HP-IB Functional Checks

DESCRIPTION: The following ten procedures check the Modulation Analyzer's ability to process or send

INTTIAL
SETUP:

EQUIPMENT:

all of the applicable HP-IB messages described on pages 3-27 and 3-28. In addition, the
Modulation Analyzer’s ability to recognize its HP-IB address is checked and all of the
bus data, handshake, and control lines except DIOS (the most significant data line which
s notused by the Modulation Analyzer) are set to both their true and false states. These
procedures do not check whether or not all Modulation Analyzer program codes are
being properly interpreted and executed by the instrument, however, if the front-panel
operation is good, the program codes, in all likelihood will be correctly implemented.

The validity of these checks is based on the following assumptions:

® The Modulation Analyzer performs properly when operated via the front-panel
keys (that is, in local mode). This can be verified with the preceding Local Opera-
tor’s Checks beginning on page 3-14.

¢ The bus controller properly executes HP-IB operations.
¢ The bus controller’s HP-IB interface properly executes the HP-IB operations.

Ifthe Modulation Analyzer appears to fail any of these HP-IB checks, the validity ofthe
above assumptions should be confirmed before attempting to service the instrument.

The select code of the controller’s HP-IB interfaceis assumed to be 7. The addressof the
Modulation Analyzer is assumed to be 14 (its address as set at the factory). This select
code-address combination (that is, 714) is not necessary for these checks to be valid.
However, the program lines presented here would have to be modified for any other
combination.

These checks areintended to be as independent of each other as possible. Nevertheless,
the first four checks should be performed in order before other checks are selected. Any
special initialization or requirements for a check are described at its beginning.

The test setup is the same for all of the checks. Connect the Modulation Analyzer to the
bus controller via the HP-IB interface. Do not connect any equipment to the Modulation
Analyzer's INPUT.

HP-1B Controller....... HP 9825A/98213A (General and Extended IO ROM)
] HP 9835A /98332A (I/0 ROM)
—0r— HP 9845A (with HP-IB 1/0 capability)
HP-IB Interface ........ HP 98034A (use “revised” version with 9835A and 9845A)

Address Recognition

NOTE

This check determines whether or not the Modulation Analyzer recognizes when it is
being addressed and when it is not. This check assumes only that the Modulation
Analyzer can properly handshake on the bus. Before beginning this check, set the
Modulation Analyzer’'s LINE switch to STBY, then to ON.
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Operation
| HP-B

OPERATOR'S CHECKS

3-12. HP-IB Functional Checks {Cont’d)

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

Description HP G825A (HPL} | HP 98354 and 98454 (BASIC)
Set the Remote Enable (REN) bus control lel 7 LOCAL7T
line false.
Send the Modulation Analyzer's listen wrt 714 OUTPUT 714
address.

Check that the Modulation Analyzer’'s REMOTE annunciator is off and that its
ADDRESSED annunciator is on.

Unaddress the Modulation Analyzer by wrt 715 OUTPUT 715
sending a different address.

Check that both the Modulation Analyzer's REMOTE and ADDRESSED annunciators
are off.

Remote and Local Messages and the LCL Key

NOTE

OPERATOR'S
RESPONSE

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

This check determines whether the Modulation Analyzer properly switches from local to
remote control, from remote to local control, and whether the L.CL key returns the
instrument to local control. This check assumes that the Modulation Analyzeris ableto
both handshake and recognize its own address. Before beginning this check, set the
Modulation Analyzer's LINE switch to STBY, then to ON.

Gescription HP 08254 (HPL] | HP 9835A and 9845A (BASIC)

Send the Remote message (by setting vem 714 REMOTE 714
Remote Enable, REN, true and addressing
the Modulation Analyzer to listen}).

Check that both the Modulation Analyzer's REMOTE and ADDRESSED annunciators
are on.

Send the Local message to the Modulation tel 714 LOCAL 714
Analyzer

Check that the Modulation Analyzer's REMOTE annunciator is off but its AD-
DPRESSED annunciator is on.

Send the REMOTE message to the Modu- rem 714 REMOTE 714
lation Analyzer

Check that boththe Modulation Analyzer’'s REMOTE and ADDRESSED annunciators
are on. Press the LCL key on the Modulation Analyzer. Check that the Modulation
Analyzer's REMOTE annunciator is now off, but that its ADDRESSED annunciator
remains on.
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OPERATOR'S CHECKS

3-12. HP-IB Functiona! Checks (Cont’d)
Sending the Data Message

NOTE This check determines whether or not the Modulation Analyzer properly issues Data
messages when addressed to talk. This check assumes that the Modulation Analyzer is
able to handshake and recognize its own address. Before beginning this check, set the
Modulation Analyzer’s LINE switch to STBY, then to ON.

Description HP 9825A (HPL) | HP 9835A and 9B45A [BASIC)

Address the Modulation Analyzer to talk and |  red 714,V ENTER 714,V
store its output data in vartable V. (The out-
put is 96 since there is no signal at its

INPUT.} _
Disgplay the value of V. dsp V PRINT V

OPERATOR’S Check that the Modulation Analyzer's REMOTE annunciator is off but that its
RESPONSE ADDRESSED annunciator is on. The controller’s display should read 9000009600.00
(HP 9825A) or 9000009600 (HP 9835A and 9845A).

Receiving the Data Message

NOTE This check determines whether or not the Modulation Analyzer properly receives Data
messages. The Data messages sent also cause the 7 least significant HP-IB data lines to
be placed in both their true and false states. This check assumes the Modulation Ana-
lyzer is able to handshake, recognize its own address, and properly make the
remote/local transitions. Before beginning this check, set the Modulation Analyzer’s
LINE switch to STBY, then to ON.

Description HP 88254 (HPL} HP 9835A and G845A [BASIC)
Send the first part of the Remote message rem 7 REMOTE 7
{enabling the Modulation Analyzer to
remote).
Address the Modulation Analyzer to lis- wrt 714,“1MZ” OUTPUT 714;1MZ”

ten {completing the Remote message),
then send a Data message (manually tun-
ing the Modulation Analyzer to 1 MHz),

OPERATOR’S Checkthat both the Modulation Analyzer’'s REMOTE and ADDRESSED annunciators
RESPONSE are on. Check also that its 15 kHz LP FILTER and SPCL key lights are both on.

Local Lockout and Clear Lockout/Set Local Messages

NOTE This check determines whether or not the Modulation Analyzer properly receives the
Local Lockout message, disabling all front-panel keys. The check also determines
whether or not the Clear Lockout/Set Local message is properly received and executed
by the Modulation Analyzer. This check assumes that the Modulation Analyzer is able
to handshake, recognize its own address, and properly make the remote/local transi-
tions. Before beginning this check, set the Modulation Analyzer’s LINE switch to STRY,
then to ON.
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OPERATOR’'S CHECKS

Operation

3-12. HP-IB Functional Checks (Cont'd)
Local Lockout and Clear Lockout/Set Local (Cont'd)

Sesoriplion HP 98254 [HPL) | HP 8835A and 98454 {BASIC)
Send the first part of the Remote message rem 7 REMOTE 7
(enabling the Modulation Analyzer to
remote)}.
Send the Local Lockout message o7 LOCAL LOCKOUT 7
Address the Modulation Analyzer to listen wri 714 OUTPUT 714
{completing the Remote message).

OPERATOR’S Check that both the Modulation Analyzer's REMOTE and ADBRESSED annunciators
RESPONSE are on. Press the Modulation Analyzer’s LCLkey. Bothits REMOTE and ADDRESSED

annunciators should remain on.

Send the Clear Lockout/Set Local message lel 7

LOCAL7

OPERATOR’S Check that the Modulation Analyzer's REMOTE annunciator is off but its AD-

RESPONSE DRESSED annunciator is on.

Clear Message

NOTE This check determines whether or not the Modulation Analyzer properly responds to the
Clear message. This check assumes that the Modulation Analyzer is able to handshake,
recognize its own address, make the remote/local changes, and receive Data messages.
Before beginning this check set the Modulation Analyzer’s LINE switch to STBY, then

to ON.

Description HP 9825A (HPL)

HP 9835A and 8845A (BASIC)

Send the first part of the Remote message rem 7
(enabling the Modulation Analyzer to
remote).

Address the Modulation Analyzer to lis- wrt T14,“MZ”
{en (completing the Remote message),
then send a Data message that sets the
Modulation Analyzer’s tuning to manual
{lighting the SPCL light).

REMOTE 7

OQUTPUT 714;"MZ”

OPERATOR’'S Checkthatboth the Modulation Analyzer's REMOTE and ADDRESSED annunciators

RESPONSE are on and that the SPCL key lght is also on.
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OPERATOR'S CHECKS
3-12. HP-IB Functional Checks {Cont'd)
Clear Message (Cont'd)
Send the Clear message (setting the Mod- elr 714 RESET 714
ulation Analyzer’s tune mode back to
automatic).

OPERATOR’S
RESPONSE

Abort Message

NOTE

OPERATOR’S

RESPONSE

OPERATOR’S
RESPONSE

OPERATOR’S
RESPONSE

Check that both the Mcdulation Analyzer's REMOTE and ADDRESSED annunciators
are on and that the SPCL key Hght is off.

This check determines whether or not the Modulation Analyzer becomes unaddressed
whenitreceives the Abort message. This check assumes that the Modulation Analyzeris
ableto handshake, recognize its own address, make theremote/local changes, and enter
serial-poll mode. Before beginning this check, set the Modulation Analyzer's LINE
switch to STRY, then to ON.

Description | HP 9825A (HPL} | HP 9835A and 9845A (BASIC)

Send the Remote message to the Modulaticn rem 714 REMOTE 714
Analyzer.

Check that both the Modulation Analyzer's REMOTE and ADDRESSED annuneiators
are 01,

Send the Abort message, unaddressing the ch7 ABORTIO 7
Modulation Analyzer to listen.

Check that the Modulation Analyzer's ADDRESSED annunciator is off. Note that the
HP 9835A and 9845A ABORTIO statement sends both the Abort message and the Local
message. Thus if the HP 9825A is being used, the Modulation Analyzer’s REMOTE
annunciator should remain on. If the HP 983bA or 9845A is being used, the Modulation
Analyzer’s REMOTE annunciator should turn off.

Send the Local message (HP 9825A only). lel 7 {The Local message was
already sent with the
ABORTIO 7 statement
above.}

Address the Modulation Analyzer to talk and red 714,V ENTER 714:V

store its output data in variable V.

Check that the Modulation Analyzer’'s REMOTE annunciator is off but that its
ADDRESSED annuneciator is on.

Send the Abort message, unaddressing the chi 7 ABORTIO 7
Modulation Analyzer to talk.
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Operation

OPERATOR’S CHECKS

3-12. HP-IB Functional Checks {(Cont'd)
Abort Message {Cont'd)

OPERATOR’S
RESPONSE

OPERATOR'S
RESPONSE

OPERATOR’S
RESPONSE

Check that both the Modulation Analyzer’'s REMOTE and ADDRESSED annunciators
are off,

Send the gerial-poll-enable bus command wti 0, 7; SENDBUS 7i4; 1, 24
(SPE) through the interface to place the witi 6, 24
Modulation Analyzer in serial-poll mode.

On the Modulation Analyzer, key in 61.3 SPCL. The display should show 1.0. This
indicates the Modulation Analyzer is in serial-poll mode (indicated by the “17).

Send the Abort message, removing the chi 7 ABORTIO 7
Modulation Analyzer from serial-poll mode.

Check that the Modulation Analyzer’s display shows 0.0. This indicates the Modulation
Analyzer properly left serial-poll mode upon receiving the Abort message,

Status Byie Message

NOTE

OPERATOR’S
RESPONSE

This check determines whether or not the Modulation Analyzer sends the Status Byte
message in both the local and remote modes. This check assumes that the Modulation
Analyzer is able to handshake, recognize its own address, and make the remote/local
changes. Before beginning this check, set the Modulation Analyzer’'s LINE switch to
STBY, then to ON.

Description HP G825A {HPL) | HP 8835A and 9845A (BASIC)

Place the Modulation Analyzer in serial-poll rds (714)— V STATUS 714,V
mode and address if to talk (causing it to
send the Status Byte message).

Display the value of V. “dsp V PRINTV

Check that Modulation Analyzer's REMOTE annunciator is off. Depending upon the
vintage of the HP-IB interface (HP 98034A) used, the Modulation Analyzer’'s AD-
DRESSED annunciator may be either on or off. The controller’s display should read
0.00 (HP 9825A) or 0 (HP 9835A and HP 9845A).

Send the Remote message rem 714 REMOTE 714

Place the Modulation Analyzer in serial-poll rds (714} — V STATUS 714,V
mode and address it to talk (causing it te
send the Status Byte message).

Display the value of V. dsp V PRINTV
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OCPERATOR’S CHECKS

3-12. HP-IB Functional Checks (Cont'd)
Status Byte Message {Cont'd)

OPERATOR’S Check thatthe Modulation Analyzer’s REMOTE annunciator is on. Depending upon the

RESPONSE vintage of the HP-IB interface (HP 98034A) used, the Modulation Analyzer's AD-
DRESSED annunciator may be either on or off. The controller’s display should read 0.00
(HP 9852A) or 0 {HP 9835A and HP 9845A).

Require Service Message

NOTE This check determines whether or not the Modulation Analyzer can issue the Require
Service message (set the SRQ bus contrel line true). This check assumes that the
Modulation Analyzer is able to handshake, recognize its own address, make the re-
mote/local changes, and receive Data messages. Before beginning this check, set the
Modulation Analyzer's LINE switch to STBY, then to ON.

Description * HP 9825A (HPL) | HP 9835A and 9845A (BASIC)

Send the first part of the Remote rem 7 REMOTE 7
message (enabling the Modulation
Analyzer to remote).

Address the Modulation Analyzer to wrt 714,°22.48P” QUTPUT 714;“22.48P”
listen {compleling the Remote mes-
sage)then send a Data message (enabling
a Require Service message to be

sent upon Instrument Error),

Make the controller wait 2 seconds to wait 2000 WAIT 2000
allow time for the Modulation Analyzer
to send the Hequire Service message.
{This step is not necessary if

sufficient time is allowed.)

Read the binary status of the con- rds (1) =~V STATUS T, V
trolier’s HP-IB interface and store

. the data in variable V (in this step,
7 is the interface’s select code).

Display the value of the SRQ bit (in dsp“SRQ="bit (7,V) | PRINT “SRQ=";BIT (V,7)
(in this step, 7is the SRQ bit, numbered
from 0).

OPERATOR’'S Check that the SRQ value is 1, indicating the Modulation Analyzer issued the Require
RESPONSE Service message.
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OPERATOR'S CHECKS

3-12. HP-IB Functional Checks (Cont'd)
Trigger Message and Clear Key Triggering

NOTE This check determines whether or not the Modulation Analyzer responds to the Trigger
message and whether the CLEAR key serves as a manual trigger in remote. This check
assumes that the Modulation Analyzer is able to handshake, recognize its own address,
make the remote/local changes, and send and receive Data messages. Before beginning
this check, set the Modulation Analyzer’s LINE switch to STBY, then to ON.

Deseription HP G825A [HPL) | HP 9B35A and 88454 (BASIC)
Send the first part of the Remote message rem 7 REMOTE 7
{enabling the Modulation Analyzer to
remote).
Address the Modulation Analyzer to listen wrt 714, “T1” QUTPUT 714; “T1”

(completing the Remote message), then
send a Data message {placing the Modula-
tion Analyzer in Hold mode),

Send the Trigger message. trg 7 TRIGGER 7

Address the Modulation Analyzer to talk red 714,V . ENTER 7T14; V
and store the data in variable V.

Display the value of V. dsp V PRINTYV

OPERATOR’S Check thatboth the Modulation Analyzer’'s REMOTE and ADDRESSED annunciators
RESPONSE are on. The controller’s display should read 9000009600.00 (HP 9825A) or 9000009600
{HP 9835A and HP 9845A.).

Address the Modulation Analyzer to talk red 714,V ENTER 714,V
and store the data in variable V.

OPERATOR’S Check that the controller’s “run” indicator is still on indicating that it has not received
RESPONSE data from the Modulation Analyzer. Press the Modulation Analyzer’s CLEAR key. The
controller’s “run” indicator should turn off.
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3-13. REMOTE OPERATION, HEWLETT-
PACKARD INTERFACE BUS

The Modulation Analyzer can be operated
through the Hewlett-Packard Interface Bus (HP-
IB). Bus compatibility, programming, and data
formats are described in the following para-
graphs.

Except for the LINE switch and the Controller
Reset Service Special Function, all Modulation
Analyzer operations (including service related
functions) are fully programmable via HP-IB.

A quick test of the HP-IB I/0 is described under
Remote Operator’s Checks (Section 3-45). These
checks verify that the Modulation Analyzer can
respond to or send each of the applicable bus mes-
sages described in Table 3-3.

For more information about HP-1B, refer to IEEE
Standard 488, ANSI Standard MC1.1, the Hewlett-
Packard Electronic Systems and Instruments cata-
log, and the booklet, “Improving Measurementsin
Engineering and Manufacturing” (HP part num-
ber 5952-0058).

3-14. HP-1B Compalibility

The Modulation Analyzer’s complete bus compati-
bility (as defined by IEEE Standard 488, and the
identical ANSI Standard MC1.1) is described at
the end of Table 3-3. Table 3-3 also summarizes the
Modulaton Analyzer’s HP-IB capabilitiesin terms
of the twelve bus messages in the left-hand
column,

3-15. Remote Mode

Remote Capability. In remote, most of the Modula-
tion Analyzer’'s front-panel controls are disabled
{exceptions are the LCL and CLEAR keys). How-
ever, front-panel displays and the signal at MOD-
ULATION QUTPUT remain active and valid. In
remote, the Modulation Analyzer may be addres-
sed to talk or Histen. When addressed to listen, the
Modulation Analyzer will respond to the Data,
Trigger, Clear (8DC), and Local messages. When
addressed to talk, the Modulation Analyzer can
issue the Data and Status Byte messages. Whether
addressed or not, the Modulation Analyzer will
respond to the Clear (DCL), Local Lockout, Clear
Lockout/Set Local, and Abort messages, and in
addition, the Modulation Analyzer may issue the
Require Service message.

Local-to-Remote Mode Changes. The Modulation
Analyzer awitches to remote operation upon re-

ceipt of th_e Remote message. The Remote mes-
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sage has two parts. They are:
¢ Hemote enable bus controlline (REN) set true

e Device listen address received once (while
REN is true).

When the Modulation Analyzer switches to re-
mote, both the REMOTE and ADDRESSED an-
nunciators on its front panel will turn on.

3-16. Local Mode

Local Capability. In local, the Modulation Analyez-
er’s front-panel controls are fully operational and
the instrument will respond to the Remote mes-
sage. Whether addressed or not, it will also respond
to the Clear, Local Lockout, Clear Lockout/Set
Local, and the Abort messages. When addressed
1o talk, the instrument can issue Data messages
and the Status Byte message, and whether
addressed or not, it can issue the Require Service
message,

Remote-to-Local Mode Changes. The Modulation
Analyzer always switches to local from remote
whenever it receives the Local message (GTL) or
the Clear Lockout/Set Local message. {The Clear
Lockout/Set Local message sets the Remote Ena-
ble control line [REN] false.) If it is not in Local
Lockout mode, the Modulation Analyzer switches
to local from remote whenever its front panel LCL
key is pressed.

3-17. Addressing

The Modulation Analyzer interprets the byte on
the bus’ eight data lines as an address or a bus
command if the bus is in the command mode:
attention control line {(ATN) frue and interface
clear control line (IFC) false. Whenever the Modu-
lation Analyzer is being addressed {whether in
local or remote), the ADDRESSED annunciator
on the front panel will turn on.

The Modulation analyzer’s talk and listen ad-
dresses are switch selectable as described in para-
graph 2-7. Refer to Table 2-1 for a comprehensive
listing of all vahd HP-IB address codes. To
determine the present address setting, refer to the
discussion titled HP-IB Address on page 3-91 in
the Detailed Operating Instructions near the end
of this section,

Local Lockouit. When a data transmission is
interrupted, which can happen by returning the
Modulation Analyzer to local mode by pressing the
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Table 3-3. Message Reference Table (1 of 2)

Operation

iakes a settled measurement accoxdmg 1o prevmusiy pro-.
.grammed set~up It responds equal!y to bus.command GET
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_fmnt»panel LCL key.: When entermg local mode; no msti‘ument i
:settmgs or: functtons are iianged In 1oca1 tnggenng is fre Tun -

-D;‘;abies aii fmnt—panel keys mcludmg LCL and CLEAR On!y-___ A
‘the controller can refurm the Modulatmn Analyzer to iocai
-_(front-panel (:ontroi) e & S

Set Loeal

4 The: Moduiatmn Analyzer retums tc 10{:;1{ {front-pane] control) e )
| and toeal lockout is cleared when the REN bus control line: =}
‘goes false.. When entermg local mode, no mstrument settmgs
'or functmns are changed In Iocal i:nggermg is: free run oniy
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Table 3-3. Message Reference Tabie (2 of 2]
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- Status Bit

‘Commands, Confrol lines,'and:

vous controller's manal describes programming in terms of the twel

Complete HP-IB capability as defined in IEEE Std 488 and ANSI 8td MC1.1 is: SH1, AH1, T5, TEO, L3, LEQ,

8R1, RL1, PP, DC1, DT1, CO.

Addressing (Cont'd}

the LCL key, the data could be lost. This would
leave the Modulation Analyzer in an unknown
state. FTo prevent this, a local lockout is recom-
mended. Local lockout disables the LCL key (and
the CLEAR key) and allows return-to-local only
under program control.

NOTE

Return-to-local can also be accomplished
by turning the Modulation Analyzer’s
LINE switch to STBY, then back to ON.
Howeuver, this technique has several dis-
advantages.

® It defeats the purpose and advan-
tages of locallockout (thatis, the sys-
tem controller will lose control of a
system element).

e There are several HP-IB conditions
that reset to default states at turn-on.

3-18. Data Messages

The Modulation Analyzer communicates on the
interface bus primarily with data messages. Data
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messages consist of one or more bytes sent over
the bug’ 8 data lines, when the bus is in the data
mode (attention contrel line [ATN] false). Unless
it is set to Talk Only, the Modulation Analyzer
receives data messages when addressed to Hsten,
Unless it is set to Listen Only, the Modulation
Analyzer sends data messages or the Status Byte
message (if enabled) when addressed to talk.
Virtually all instrument operations available in
local mode may be performed in remote mode via
data messages. The only exceptions are changing
the LINE switch setting and using the Controller
Reset Service Special Function. In addition, the
Modulation Analyzer may be triggered via data
messages to make measurements at a particular
time.

3-19. Receiving the Data Message

Depending on how the internal address switches
are set, the Modulation Analyzer can either talk
only, talk status only, listen only, or talk and
listen both (normal operation). The instrument
responds to Data messages when it is enabled to
remote (REN control line true) and it is addressed
to listen or set to Listen Only. If not set to Listen
Only, the instrument remains addressed to listen




Model 8901A

Receiving the Data Message (Cont'd)

until it receives an Abort message or until it’s talk
address or a universal unlisten command is sent
by the controller.

Listen Only. If the internal LON (Listen Only)
switch is set to “1”, the Modulation Analyzer is
placed in the Listen Only mode when the remote
enable bus control line (REN) is set true. The
instrument then responds to all Data messages,
and the Trigger, Clear, and Local Lockout mes-
sages. However, it is inhibited from responding to
the Local or Abort messages and from responding
to a serial poll with the Status Byte message.

Listen Only modeis provided to allow the Modula-
tionn Analyzer to accept programming from devi-
ces other than controllers (e.g., card readers ).

Data Input Format. The Data message siring, or
program string, consists of a series of ASCII
codes. Each code is typically equivalent to a front-
panel keystroke in local mode. Thus, for a given
operation, the program string syntax in remote
mode is the same as the keystroke sequence in
local mode. Example 1 shows the general case
programming order for selecting Modulation Ana-
lyzer functions. Specific program order considera-
tions are discussed on page 3-31. All functions can
be programmed together as a continuous string as
typified in Example 2. The string in Example 2
triggers a settled measurement cycle in which the
Modulation Analyzer determines the positive

EXAMPLE 1: General Program Syntax and Frotocol

Operation

peak de-emphasized (75 us) FM deviation of an
input signal at 104.5 MHz.

Program Codes. All of the valid HP-IB codes for
controlling Modulation Analyzer functions are
summarized in Table 3-6. All front-panel keys
except the LCL key have corresponding program
codes. Some of the tuning functions have addi-
tional codes which terminate the numeric data
eniry in Hz rather than MHz or kHz as indicated
on the front panel. Where more than one code is
given for a function, either code will serve equally.
However, the first code given is recommended
since its mnemonic more closely represents the
function selected, and it will therefore make deci-
phering program code strings easier. The first
codes given are the codes used in all programming
examples in this manual.

Table 3-4 shows the Modulation Analyzer's re-
sponse to various ASCII characters not used in its
code set. The characters in the left-hand column
will be ignored unless they appear between two
characters of a program code. The characters in
theright-hand columns, ifreceived by the Modula-
tion Analyzer, will always cause Error £24 {(in-
valid HP-IB code) and a Require Service message
to be generated. As a convenience, all lower case
alpha characters are treated as upper case.

Turning Off Funclions. When operating in local
mode, the High-Pass and Low-Pass Filters, M
De-emphasis, Calibration, and Ratio functions

Controller Talk
Modulation Analyzer Listen | ,

{Automatic Operation] [Tuning] {Measurement] [Deteetor] {Filters] [FM De-emphasis] [Spacial Functions] [Ratio] [Catibration] [Trigger]

EXAMPLE 2: Typical Pragram String

Controller Talk
Modulation Analyzer Listen { ,

AU104.5MZM2D1P1P4AT3

Automatic Dperation

Manual Tuning

FM

Trigger with Settling
75us FM De-emphasis

FM De-emphasis Pre-Display

Peak + Detector
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Table 3-4. Modulation Analyzer Response
{o Unused ASCI Codes

tgnored™ Generate Error 24
! @ [
(13 B \
1% G j
# I -~
% J e
& N {
( Q l
) v }
£ W —
. Y DEL
/ .
*Except when inserted between two characters of a program code.

toggle on and off with successive keystrokes. In
remote mode, these functions do not toggleon and
off. Instead, each of the above groups has a spe-
cific code which turns off all the keys in the group.
Note that for FM De-emphasis the code that turns
off the filters alsc turns off the PRE-DISPLAY
function. Thus, when programming FM de-
emphasis, it is advantageous to begin with the
PRE-DISPLAY setting, then select the desired de-
emphasis. The HP-IB codes for turning off these
functions are given in the table below.

Function HP-18 Code
HP FILTERS ALL OFF FO
LP FILTERS ALL OFF Lo
FM DE-EMPHASIS and PRE-
DISPLAY off Po
RATIO off RO
CALIBRATION off Co

Programming Numeric Data. When programming
input frequency, entering ratio or limit references,
or issuing any numeric data {other than specific
HP-IB codes) to the Modulation Analyzer, certain
precautions should be observed. Numeric data
may consist of a mantissa of up to eight digits, one
decimal point, and one- or two-digit signed expo-
nent. The decimal point may fall between any two
digits of the mantissa but may not appear ahead
of the first digit. If it does, a leading zero will be
automatically inserted by the Modulation ana-
lyzer. Any digit beyond the eight allowed for the
mantissa will be received as zero. The general
format for numeric data entry is given below, fol-

3-30

Model 8901A

lowed by several examples illustrating various
entries and the resulting data as received by the
Modulation Analyzer.

General Numeric Data Input Format:
DDDDRDRDDE: NN

Mantissa Exponent Magnitude

Indicates Exponent Foliows Exponent Sign
Example: .12345678E+01 issued
0.1234567E+01 received by Modulation
Analyzer

Example: 123456789+01 issued
123456780+01 received by Modulation
Analyzer

In general, do not issue numeric data with more
significant digits than can be displayed on the
Modulation Analyzer's eight-digit display.

Triggering Measurements with the Data Message. A
feature that is only available via remote pro-
gramming is the selection of free run, standby, or
triggered operation of the Modulation Analyzer.
During local operation the Modulation Analyzer
is allowed to free run, outputting data to the dis-
play each measurement cycle. In remote, three
additional operating modes are allowed: Hold,
Trigger Immediate, and Trigger With Settling. In
addition, the CLEAR key can act as a manual
trigger while the instrument is in remote. The
trigger modes and use of the Clear key are de-
scribed below,

Free Run {T0). This mode is identical to local
operation and is the mode of operation in effect
when no other trigger mode has been selected. The
measurement result data available to the bus are
constantly being updated as rapidly as the Modu-
lation Analyzer can make measurements. A De-
vice Clear message or entry into remote from local
sets the Modulation Analyzer to the Free Run
mode.

Hold (T1). This mode is used to set up triggered
measurements (initiated by program codes T2 or
T3, the Trigger message, or the CLEAR key). In
Hold mode, internal settings can be altered by the
instrument itself or by the user via the bus. Thus,
the gignal at MODULATION OUTPUT CAN
CHANGE. However, the instrument is inhibited
from outputting any data to the front-panel key
lights and display or to the HP-IB except as
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follows. The instrument will issue the Require
Service message if a LIMIT is reached (and if
enabled to do so0) or if a HP-IB code error occurs.
The instrument will issue the Status Byte message
if serial polled. (A serial poll, however, will trigger
a new measurement, update displays and return
the instrument to Hold.) If a momentary error
condition occurs while the instrument is in Hold,
the signal at MODULATION OUTPUT may be
temporarily invalid with no indication from the
instrument.

Upon leaving Hold, the front-panel indications
are updated as the new measurement cycle begins.
The Status Byte will be affected (and the Require
Service message issued) by the events that cccur
during the new measurement cycle. The Modula-
tion Analyzer leaves Hold when it receives either
the Free Run, Trigger Immediate, Trigger With
Settling codes, or the Trigger Message, when the
CLEAR key is pressed (if not in Local Lockout), or
when it returns to local operation.

Trigger Immediate (T2). When the Modulation -

Analyzer receives the Trigger Immediate code, it
makes one measurement in the shortest possible
time. The instrument then waits for the measure-
ment results to be read. While waiting, the instru-
ment can process most bus commands without
losing the measurement results. However, if the
instrument receives GTL {(Go To Local), GET
(Group Execute Trigger), or its listen address or if
it is triggered by the CLEAR key, a new measure-
ment cycle will be executed. Once the data (mea-
surement results) are read onto the bus, the Modu-
lation Analyzer reverts to the Hold mode. Measure-
ment results obfained via Trigger Immediate are
normally valid only when the instrument is in a
steady, settled state.

Trigger With Settling (T3). Trigger With Set-
tling is identical to Trigger Immediate except the
Modulation Analyzer inserts a settling-time delay
before taking the requested measurement. This
settling time is sufficient to produce valid, accu-
rate measurement results. Trigger With Settling is
the trigger type executed when a Trigger message
is received via the bus.

NOTE

The use of Trigger With Settling does
not remove the need to observe the nor-

mal warm-up precautions when using
either the AM or FM Calibrator. Refer

Operation

to the procedures under Calibration,
AM, or Calibration, FM in the Detailed
Operating Instructions.

Triggering Measurements With the CLEAR Key.
When the Modulation Analyzer is in remote Hold
mode and not in Local Lockout, the front-panel
CLEAR key may be used to issue a Trigger With
Settling instruction. First place the instrumentin
Hold mode (code T1). Kach time the CLEAR key is
pressed, the Modulation Analyzer performs one
Trigger With Settling measurement cycle, then
waits for the data to be read. Once the data isread
out to the bus, the instrument returns to Hold
mode. If data is not read between trigger cycles, it
will be replaced with data acquired from sub-
sequent measurement cycles.

Special Considerations for Triggered Operation.
When in free-run mode, the Modulation Analyzer
must pay attention to all universal bus com-
mands, for example, serial poll enable (SPE), local
lockout (LLO), etc. In addition, ifitis addressed to
listen, it must pay attention to all addressed bus
commands, for example, go to local (GTL), group
execute trigger (GET), ete. As a consequence of
this, the Modulation Analyzer must interrupt the
current measurement cycle to determine whether
any action in response to these commands is
necessary. Since many elements of the measure-
ment cycle are transitory, the cycle must be reini-
tated following each interruption. Thus, if a lot of
bus activity occurs while the Modulation Analyzer
is trying to take a measurement, a measurement
cycle may never be completed.

Trigger Immediate and Trigger With Settling pro-
vide a way to avoid this problem. When the
Trigger Immediate (T2) and Trigger With Settling
(T3) codes are received, the Modulation Analyzer
will not allow its measurement.cycle to be inter-
rupted. (Indeed, handshake of bus commands is
inhibited until the measurement cycle is com-
plete.) Once the cycle is complete, bus commands
will be processed, as discussed under Trigger
Immediate above, with no loss of data. Thus, inan
HP-1B environment where many bus commands
are present, Trigger Immediate or Trigger With
Settling should be used for failsafe operation.

Program Order Considerations. Although pro-
gram string syntax is virtually identical to keys-
troke order some program order considerations
need highlighting.
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AUTOMATIC QOPERATION (AU). As in local
mode, when AUTOMATIC OPERATION is exe-
cuted in remote it sets all Special Funections pre-
fixed 1 through 8to their zero-suffix mode and also
affects many other Special Functions. Thus when
AUTOMATIC OPERATION is used, it should
appear at the beginning of a program string.

FM DE-EMPHASIS PRE-DISPLAY (PO and P1).
When pre-display is turned off using PO, all FM
de-emphasis is turned off. To avoid mistakes when
programming de-emphasis, always arrange the
codes in numeric order specifying the PRE-
DISPLAY setting (PO or P1) first.

PEAK HCLD (D3). As in local, once PEAK
HOLD is specified any ensuring detector code will
turn it off. Thus the peak to be held must be speci-
fied before PEAK HOLD is activated. A good rule
to follow is to specify detectors in numeric order.

Trigger Immediate and Trigger With Setiling (T2
and T3). When either of the trigger codes T2 or T3
is received by the Modulation Analyzer, a mea-
surement cycle is immediately initiated. Once the
measurement cycle is complete, some bus com-
mands can be processed without losing the mea-
surement results. However, any HP-IB program
code sent to the Modulation Analyzer before the
triggered measurement results have been output
will initiate a new measurement cycle. Thus,
trigger codes should always appear at theend of a
program string, and the triggered measurement
results must be read before any additional pro-
gram codes are sent.

3-20. Sending The Data Message

Depending on how the internal address switches
are set, the Modulation Analyzer can either talk
only, talk status only, listen only, or talk and
listen both (normal operation), If set to both talk
and listen, the instrument sends Data messages
when addressed to talk. The instrument then
remains configured to talk until it is unaddressed
to talk by the controller. To unaddress the Modula-
tion Analyzer, the controller must send either an
Abort message, a new talk address, or a universal
untalk command.

Talk Only Mode. If the internal address switches
are set to a valid Talk address and the TON (Talk
Only) switeh is set to “1”, the Modulation Ana-
Ivzeris placed in the Talk Only mode. In this mode
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the instrument is configured fo send Data mes-
sages whenever the bus is in the data mode. Each
time the measurement is completed, the measure-
ment result will be output to the bus unless the
listening device is not ready for data. If the lis-
tener is not ready and the Modulation Analyzeris
notin a trigger mode, another measurement cycle
is executed.

Talk Status Only Mode. If all the internal address
switches and the TON (Talk Only) switch are set
to “1”, but the LON (Listen Only) switch is set to
“0”, the Modulation Analyzeris placed in the Talk

, Status Only mode. In this mode the instrument is

configured to send a one-byte data message whe-
never the bus is in the data mode. The byte sent is
an exact copy of the Status Byte. Each time this
byte is successfully sent on the bus, the internal
Status Byte is cleared. The Data Valid (DAV)
hand-shake line is pulsed each time the one-byte
Data message 1s sent.

Data Gutput Format. As shown below, the output
data is always formatted as a real constant: first
the sign, then eight digits {leading zeros not sup-
pressed) followed by the letter E and a signed
power-of-ten multiplier. The siring is terminated
by a carriage return (CR) and a line feed (LF),
string positions 14 and 15. Data is always output
infundamental units {e.g., Hz, watts, radians, dB,
%, ete.), and the decimal point (not sent) is as-
sumed to be to the right of the eighth digit of the
mantissa. Data values never exceed 4 000 000 000,

Data Qutput Format:
+DBDDDDDDE t NNCRLF

Line Feed
Carriage Return
Exponent Magnitude

Signed Mantissa
Indicates Exponent Foliows
Exponent Sign

When an error is output to the bus, it follows the
same fifteen-byte format described above except
most of the numeric digits have predetermined
values as shown below. Error outputs always
exceed 9 000 000 000. The two-digit error code is
represented by the last two digits of the eight-digit
mantissa. The error code can be derived from the
string by subtracting 9 x 108, then dividing the
results by 100.

Error Output Format:
+900000DDE+02CRLF
Line Feed

Error Code Carriage Return
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Table 3-5. Response to a Elear Message

Parameter Setting
High-Pass (FHP} Filter Al Off
Low-Pass (LP) Filter Al Off
FM De-emphasis Al Off
Pre.display Off
Calibration Off
Measurement Frequency
Detector oft!
Ratio Off
Limit Not Enabied
Lower Limit Reference 150 kHz
Upper Limit Referenee 1300 MHz
Limit Measurement Mode Frequency
Automatic Operation On
Manual Operation
MHz Input Frequency Automatic Tuning?
T kHz (Step Size) 0 kHz

Operation

SPCL Special Functions prefixed 1 through 8 in zero-
suffix mode; all others off except Sexvice
Reguest Condition set to 22.2 ({P-IB code
error}.

Modulation Cutput
Service Request Condition

Trigger Mode

FM (least sensitive range)
HP-IB Code Error Only
Status Byte Cleared

Free Run (Code TO)

message is received or afier power up.

EDetector will be Peak+ if a modulation measurement is selected immediately after the Cleax

2If MHz (code MZ) ts selecled immediately after the Clear message is received or after power up,
the Modulation Analyzer will tune to 100 MHz,

Sending The Data Message (Coni'd)

Timed Displays in Remote Operation. When operat-
ing in local mode, many Modulation Analyzer
displays are presented only for a limited time. This
allows the instrument to communicate requested
information or error messages, then return to dis-
playing the results of the measurement previously
selected. In remote, no measurement result, out-
puts or displays are timed. Error outputs, however,
time-out as they do in local operation unless cap-
tured during a triggered measurement cycle.

3-21. Receiving the Clear Message

The Modulation Analyzer responds to the Clear
message by assuming the settings detailed in
Table 3-5. The Modulation Analyzer responds
equally to the Selected Device Clear (SDC) bus

command when addressed to listen, and the Device
Clear (DCL) bus command whether addressed or
not. The Clear message clears any pending Re-
quire Service message and resets the Service
Request Condition (Special Function 22) such that
the Require Service message will be issued on
HP-IB code exrrors only (22.2 SPCL).

3-22. Receiving the Trigger Message

When in remote and addressed to listen, the Modu-
lation Analyzer responds to a Trigger message by
executing one settled-measurement cycle. The Mod-
ulation Analyzer responds equally to a Trigger
message (the Group Execute Trigger bus com-
mand [GET)) and a Data message, program code
T3 (Trigger With Settling). Refer to Triggering
Measurements With the Data Message, page 3-30.
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3-23. Receiving the Bemote Message

The Hemote message has twe parts. First, the
remote enable bus control line (REN} is held true,
then the device listen address is sent by the con-
troller. These two actions combine fo place the
Modulation Analyzer in remote mode. Thus, the
Modulation Analyzer is enabled to go into remote
when the controller begins the Remote message,
but it does not actually switch to remote until
addressed to listen the first time. No instrument
gettings are changed by the transition from local
to remote, but the Trigger mode is set o Free Run
{code T0). When actually in remote, the Modula-
tion Analyzer lights its front-panel REMOTE
annunciator, When the Modulation Analyzer is
being addressed (whether in remote or local), its
front-panel ADDRESSED annunciator turns on,

3-24. Receiving The Local Message

The Local message is the means by which the
controller sends the Go To Local (GTL) bus com-
mand. If addressed to listen, the Modulation Ana-
Iyzer returns to front-panel control when it re-
ceives the Local message, [ftheinstrument wasin
local lockout when the Local message was re-
celved, front-panel control is returned, but lockout
is not cleared. Unless it receives the Clear Lock-
out/Set Local message, the Modulation Analyzer
will return to local lockout the next time it goes to
remote. No instrument settings are changed by
the transition from remote to local, but all mea-
surements are made in a free run mode.

When the Modulation Analyzer goes to local
mode, the front-panel REMOTE annunciator
turns off. However, when the Modulation Ana-
lyzer is being addressed {whether in remote or
local), its front-panel ADDRESSED annunciator
lights.

If the Modulation Analyzer is not in local lockout
mode, pressing the front-panel LCL (local) key
might interrupt a Data message being sent to the
instrument, leaving the instrument in a state
unknown to the controller. This can be prevented
by disabling the Modulation Analyzer's front-
panel keys entirely using the Local Lockout
message.

3-25. Receiving the Local Lockout Message

The Local Lockout messageis the means by which
the controller sends the Local Lockout (LLO) bus
command. If in remote, the Modulation Analyzer

3-34

Model 8801 A

responds to the Local Lockout Message by dis-
abling the front-panel LCL (local) and CLEAR
keys. (Inremote, CLEAR initiates a Trigger With
Settling eycle.) The local lockout mode prevents
loss of data or system control due to someone
accidentally pressing front-panel keys. If, whilein
local, the Modulation Analyzer is enabled to re-
mote (i.e., REN is set true) and it receives the Local
Lockout message, it will switch to remote mode
with local lockout the first time it is addressed to
listen. When inlocal lockout, the Modulation Ana-
lyzer can bereturned to local only by the controller
(using the Local or Clear Lockout/Set Local mes-
sages) or by setting the LINE switch to STBY and
back to ON or by removing the bus cable.

3-26. Receiving the Clear Lockoui/Set
Local Message

The clear Lockout/Set Local message is the means
by which the controller sets the Remote Enable
(REN)bus control line false. The Modulation Ana-
lyzer returns to lecal mode (full front-panel con-
trol} when it receives the Clear Lockout/Set Local
message. No instrument setfings are changed by
the transition from remote with local lockout to
local. When the Modulation Analyzer goes to local
mode, the front-panel REMOTE annunciator
turns off, '

3-27. Recelving the Pass Control Message

The Modulation Analyzer does not respond to the
Pass Control message because it cannot act as a
controlier.

3-28. Sending the Require Service Message

The Modulation Analyzer sends the Require Ser-
vice message by setting the Service Request (SRQ)
bus control line true. The instrument can send the
Require Service message in either local or remote
mode. The Require Service message is cleared
when a serial poll is executed by the controller orif
a Clear message is received by the Moedulation
Analyzer. (During serial poll, the Require Service
message is cleared immediately before the Modu-
lation Analyzer places the Status Byte messageon
the bus.) An HP-1IB code error will always cause a
Require Service message to be issued. In addition,
there are four other conditions which can be
enabled to cause the Require Service message to be
sent when they occur. All five conditions are des-
cribed below.
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Sending the Require Service Message (Cont'd)

®* Data Ready: When the Modulation Analyzer

isready to send any information except error
codes,

e HP.IB Code Error; When the Modulation
Analyzer receives an invalid Data message.
(This condition always causes a Require
Service message to be sent).

o Instrument Error; When any Error is being
displayed by the Modulation Analyzer in-
cluding HP-IB Code error, K24,

® Upper Limit Reached: When the upper limit
reference has been reached or exceeded.

¢ Lower Limit Reached: When the lower limit
reference has been reached or exceeded.

3-29. Selecting the Service Request Condition

Use Special Function 22, Service Request Condi-
tion, to enable the Modulation Analyzer to issue
the Require Service message on any of the condi-
tions above {except HP-IB code errors which
always cause the Reguire Service message to be
sent). The Service Request Condition Special Fune-
tion is entered from either the front panel or via
the HP.-IB. The conditions enabled by Special
Function 22 are always disabled by the Clear mes-
sage. A description of the Service Request Condi-
tion Special Function and the procedure for ena-
biing the various conditions are given under Ser-
vice Request Condition in the Detailed Operation
Instructions.

Normally, device subroutines for the Modulation
Analyzer can be implemented simply by trigger-
ing measurements then reading the output data.
In certain applications, the controller must per-
form other tasks while controlling the Modulation
Analyzer. Figure 3-8 illustrates a flow chart for
developing device subroutines using the instru-
ment’s ability o issue the Require Service mes-
sage when datais ready. This subroutine structure
frees the controller to process other routines until
the Modulation Analyzer is ready with data.

3-30. Sending the Status Byte Message

The Status Byte message consists of one 8-bit byte
in which 5 of the bits are set according to the

Operation
- HP-18

enabled conditions described above under Send-
ing the Require Service Message.

If one or more of the five conditions described
above are both enabled and present, all the bits
corresponding to the conditions and also bit 7, the
RQS bit, will be set true (and the Reguire Service

. message is sent). If one of the above conditions

occurs but has not been enabled by Special Func-
tion 22, neither the bit corresponding to the condi-
tion nor the RQS bit will be set {(and the Require
Service message will not be sent). The bit pattern
of the Status Byte is shown on page 3-37.

Once the Modulation Analyzer receives the serial
poll enable bus command (SPE), it is no longer
allowed to alter the Status Byte. When addressed
to talk (following SPE), the Modulation Analyzer
sends the Status Byte message.

NOTE

Since the Modulation Analyzer cannot
alter the Status Byte while in serial poll
mode, it is not possible to continually
request the Status Byte while waiting
for a condition to cause a bit to be set.

After the Status Byte message has been sent it will
be cleared if the Serial Poll Disable (8PD) bus
command is received, if the Abort message is
received, or if the Modulation Analyzer is unad-
dressed to talk. Regardless of whether or not the
Status Byte message has been sent, the Status
Byvte and any Require Service message pending
will be cleared if a Clear messageis received. Ifthe
instrument is set to Talk Only, the Status Byte is
cleared each time the one-byte Data message is
issued to the bus.

3-31. Sending the Status Bit Message
The Modulation Analyzer does not respond (o a

Parallel Poll Enable (PPE) bus command and thus
cannot send the Status Bit message.

3-32. Receiving the Aborl Message

The Abort message is the means by which the
controlier sets the Interface Clear {IFC) bus
control line true. When the Abort message is
received, the Modulation Analyzer becomes unad-
dressed and stops talking or listening.
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Figure 3-8. Example Flow Chart for Driving the Modulation Analyzer Using the Require Service Message (SRQ)
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HP-IB SYNTAX AND CHARACTERISTICS SUMMARY
Address:

Setin binary by internal switches — may be displaved in binary on front panel using Special Function
21, HP-IB Address. Factory set to 14 decimal; 01110 binary.
General Operaling $Syntax:

[Automatic Operation] [Tuning] [Measurement] [Detector] [Fiiter] [FM De-emphasis] [Special Functions] {Ratio] [Catibration] [Trigger]

Mumeric Data Input Format

DCDDODDDE+NMN

8-Digit Mantissaj EL Exponent Magnitude

{feading decimal Exponent Sign
not allowed) Indicates Exponent Follows

Output Formats:
Data (valid data output value always <9 x 109 and in fundamental units}:

+DDDDDDDDE tNNCRLF

Signed Mantissa —[—Lme Feed
indicates Exponant Follows Carriage Return
Exponent Sign Expenent Magnitude

Errors:
+300000DDE+O2CRLF

Error Code Line Feed

Carriage Return
Return to Local:

Front panel LCL key if not locked out.

Manual Trigger:
Front panel CLEAR key initiates Trigger With Settling measurement cycle.

Status Byte:

. '-.Wé'i'ghti‘: ol | e v 1
'Request SO0 Require [0 '-’_-Lxmit ] Code oy Ready

X 'The C(Jnd!.t!ons mdxcau.d in ints 1 and 3“5 muss be ena‘bled tu ca a Service Requést-by -Speéial -Func'tion'z?_' Serviee
o ‘Reqiest Condition, . -_ : o SR T o > o 0 B

2 Tbe RQS int (b:t ’7) :s set true whtnever an HP-IB code erxor :Jccm:s or when ny of the condmons of bxis 1 zmd 3~o are’
'.'enabied and ocewr, Lo : . - : : : :

- Bits sei zemam sei unml the Status B\ te is cledred

Complete HP-IB Capabilily (as described in IEEE Std 488, and ANSI Std MCI1.1):
SH1,AHI1, Tb, TEO, L3, LEO, SR1, RL1, PP0, DC1, DT1, CO.
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Tabls 3-6. Modulation Analyzer Parameter to HiP-IB Code Summarv

Model 8801A

Paramester

Program Bude R

Parameter

HP Filters
AN Off
56 Hz On
300 Hz On

LP Filters
All Gff
JkHz On
15 kHz On
>20 kHz On

™ De-emphasié .

FM De-emphasis an_d_

Predisplay Off -
- Predisplay On :
. 2Bus
B0 us
75 ps
: 75{} ps i

_.ZCahbratmn e
: Cahbratmn Off

Cahbratmn On

. ‘Measurement

“AM

FM
oM
-RF Level .

. Frequency

- IF Level

‘Tuned RF Levéi FRE '

Frequency Error = -

HO
HI
o H2

Lo -

L1 .
L2
__-L3-'.-:'-_f- S

P2

M5
83

85

BT

Detéc_tﬂf
Peak+
~ Peak-

" Peak Hold

" Average (R_MS -
: Calibra_,ted) L

":_;.Rétio L ol
- ANLOFF

_' : PD : ) '. _' {.Autérﬁéti'c Qberét_ion.
' Manual Operatlon SO e
S b e B
| Decimal Pmnt L e e
BES RN CLerKi .

MZorF1.o
B CHZorZ1
| KUerm2
S0 FESRREE HUOI‘ 22
. KDorF3
1 HDorZ3
'SP orF4 or Z4

. SSerFsorss

'Numerals

1 Clear RS Py
B MHz Input Frequency
1 Hz Input Frequency

i 1kHz:

CtHz
e

CoMio |eospoL
M3

1 seeL SPCL.
M4

Tngger

] Free Run S : _f'-: S
_'-"Hold ]
- Trigger Immediate © |

* - ProgramCode

N ._1).1 ox__Ul__ '.
D2orl2
’ D3 orUS

R

e

- Trigger with Settling T3 S

Table 3-7. Modulation Analyzer Speclal Function to HP-I1B Code Summary El of 3]

Spemai Fum:zmn EREEE

ngram Eade

" Special Ffmctmn s

Program Boﬂe

Input Attenuatmn -

Automatic Selection _
0 dB :
10 dB
20 dB
30 4B
40 dB
50 dB

: '_1.0SP

C1ASP

- -1.28P

" 1.BSP . -
14SP
CLBSP
1.6SP

Colam R
Co] <40
=100
| <100

Modulation Range |
| Automatic Selection” |

{kHz) | frad)

Cem |

<4
<40 .
<400

emphaszs, pre«dlsp]ay

<40
-'<’4’00__:-_
T1/10 Range w1th 750 ;.;s de S

o
gesp
S0 c288B
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Table 3-7. Modulation AnalyzarSpeclaf Funetion to HP-1B Code Summary {2 of 3}

Operation

Spema! Fzmchnn

ngram cade

Spemai Function

Pragram Code

: _'Tune Mode S
! Automane
S _LQW‘fnﬂl_S_e
Lo
Automat;e o i
Track SRR
Manuai

Caasp
48P

ﬁAudlo Peak Detector R AT

Tlme Constant

R :AM ALC Response rI‘ime'_ s B e P Ea
}oo6a8P
easp

S}ow

; Frequeney ResoEutu)n o
S A_utomatu: Selectwn
__1{} Hz Resoiutmn

100@ Hz Resolum'on' i

FroT stabie _
:.Automat:c Selection
CEoL disabled

E02 & E03 disabled

E04 d1sabied
: EOI & F04 dlsabled o
: EOQ EOS & E04 dlsahied

: E01 thmugh EO4

- Hold :_e‘ttin:.g's_'. _

: _Re enter Rat;o w;th Pre

s yions Reference SRR

‘Reenter % Ratic 'f

- " ‘Reenter dB Ratio " " -
i -'_';Read Ratm Reference

Negative

(EO1 E02, & K03 dlsabzed'---' e

._'_:IFI.Freque'ncy Measurement 1)

| diese |
SUILASP O
- LU U1T28P
- ‘Make Ratig Reference L SRt

- ' oawase

UM C_eiibfefor

Display Computed
- Peak FM Ileviation

S 'Dis'pl_ay Demodulated

"\ Peak Residual FM
- "Deviation _

-~ ‘Display Demodulated
Peak FM Deviation

SOl b AM Calibrator
A sespo ol

-+ Display Computed
2 Peak AM Depth
- Display Demodulated
Peak Resuiual AM
“Depth ' :
Dlsplay Demodniated
Peak AM Depth -

- _'Set lelt E .

o Llear L}mlts. SR
U Turn Off LIMIT L
'-.'.Annuncxator -

S Set Lower. leit to. Ratm :

. Reference

o '_Set Upper Limit to Ratle . _

_' . Reference -
~Restore Lower Lmnt_ :
" Restore Upper Ll_mit o

i - ‘Read Lower Li'_mit

- Read Upper Limit -
o :'Read Lower Limit
i Measurement Code

ER 'Read Upper Limit

Measurement Cede -

o rI‘lme Base Oven iOpf: 002) .

1 D:splay E12
If Oven f‘oid

- K :'AM (,ahbration {Opt 010

Disabie AM
oy Cahbratmn Facter
Enable AM
“Calibration ¥ actor
Read AM Calibration Factor
{0 if disabled)

12.05pP

12.18P

12,258

13.08F

13.18P

13.28P

14.08P
14.18P
14.28P
14.38P
14.4SP
14.58P
14.68P
14.75P

14.85P
15.08F
16.05F

16.15P

16.28F

339
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Table 3-7. Modulation Anaiyzer Special Function o HP-18 Code Summary {3 of 3}

Special Functmn

ngram Bade :

Spemal Functmn

| Program cos

_'FM Caﬁbration'(opt 010)
Disable FM Cahbratmn Factor

Enahle FM Cahbrahon Factor I

L ..:-AAAAA.TLS_"'
| Lmosp
ooamase |

dlsabied}

m ‘mnary form

- Read FM Cahbratwn Factor (O 1f | REREISEIERSSERRPIEY

: Soarespo ]

S AR Serwce Request "

_Tone Burst Recelver

NN is deiay in'ms fmm

- mgnai detected at- R B
- INPUT to acuvatmn of i

MODULATION O”U"I‘PUT

:_-':_HP 1B Address if}ﬁ-_-.}ﬁ e
Dlsplays HP IB Address

| o

Covaro |

AAAAA= address; .

- T=1 means talk only; e

L Lwl means Llsten oniy, L
§=1 means SRQ -

Enables a condltmn to. cause a

- serice request. NN is the sum of R E

. any combination ofthe =

LT Data) Ready
CHPIBError
4 ;Instrument Error
"8 Upper Limit - :

16 Lower Lm_u_t_

e

|+ -weighted conditions below; "' | e

Tahie 3- 8 Maodulation Analyzer KP-

I8 Code to Parameier Summary

?aramet&r

i : _?rugram f:nde

?arameter

 Eh Automatm Gperation
4o Automatlc Operatmn
At .Clear -
P -'.Cahbratmn off
| _'Ca}xbration an
i Peakd
17 Peak- .
" Peak Hoid S
o -Average {RMS Cahbrated) SRR PN
b MHez: Input Frequency SRR L
CUEHp s
A kHz
S .'_"'SPCL
1. 'j-'-S?CL SPCL
T Hg
lﬁ-HZ . RARARENS
SOy He Input Frequency
| HP Filters off
B0 He HP Fﬂter ok
£ b '_--':_SOOHz HPF‘ilteron T
; 1kHz ; '
'”AikHz : Ll
4 Clear PR R i
S LP Filtersoff 0
3 %kHz LP Filteron ©
.. 15kHz LP Filteron .
=20 kHz LP Filteron -
CMHz Input Frequency
1AM :

_:-'_::q,M
2 RE Level
. .Frequency

R R Pre—dxsplay on -
::.. 95 #s . -.
' :'.-_'."-750 s -
S Ratio. off
dB
o '__._'_.IFLevel .
1 "Tuned RF Level
o 'Frequency Error L
| Free: Run
" Hold * .
L -Trlgger Immedlate
4 ".angger With Settlmg
":Peakﬂ}w .
i Peak- -
.'_--Peak Hoid :
_Average (RMS Calibr
* " Hz Input Frequency
"f?’HZT'“
i 4 Hz
1 sPCL
SPCL SPCL

Y De-emphasis & ?re—dmp}ay off

ated)
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Tahle 3-8, Modulation Anafvzer HP-1B Code 1o Special Function Summary {tol 2

Specaai Functitm

".;'?Iu_jégram:?_faﬂ_é £

LULOSP s
S1I8P -
E198P
S148P ]
18P
_.1.GSP;'__ ]

osose |

S <100

an *1/ 10 Range mth ?5() 8 de—emphams

_"_:Tune Mode

_:Input Attenu'atieh" SN
. Automatie Seiectlon
_'.-'_-:_{)dB S '

40dBl
50dB.

'_-Modulatmn Range
) Automane Seiechon

H(*iZl
: <4
-'_--;<'4'o
<400

ﬁNi
!%]

cpm
= lradi )

..{40
<4OO

pre—dlsplay

w;mnz; |-;nputﬂpﬁrmer-.;-- e

'_-_-;1'0455 ow
C1s | oow o

'.-'o4a5 _--:-in“-_ U

Automatie L{)w-nmse LO
Automatm Track
Manual

s :Audm Peak Deteetor ’ﬁme Constant_ b

Fast -
Slow

AM ALC Respense T‘zme

" Slow
Fast R
Open ALC

Frequency Resoiutmn

“Automatic Seiectmn =
10 Hz Resolution (f<1 GHZ)
1000 Hz Resolutmn S :

Prngram Bsﬂe

L 's_.osp_-_' S I
1o8a8P:
ORISR
A UBasP
4o BEsP
C868P
fooosaspo
C88SP

| ososp | -_."-Hoki Settings -

= 1OOSP i IF Frequency Measurement

i .IF Frequency and Input ngh Pass.'_:.-:'_" TR I
] '1_:F11ter e T PNt
: Automatm IF Selectmn Fﬂmr Out

s .;:- :1_3_'2’_513'- 0

PSSR I SetLJ.m"at i j" S :
CU1408P o C!ear Limits; Turn OffLIMIT
S 1418P

1428P ]
© o 1438P
Poo1448p
|0 1458p

- 1488P -

14.78P.

. E02& E03 dlsabled
- E0L,E02, & E03 dlsableci
. E04 dlsabied :" G
E01 & E04 disabled |

1o EOI threugh E04 enabled

o --Re«enter Ratm Wlth Pxemoas o

'_."Re»enter %Ratm : S
£ _;-Re»enter dB Ratle RSN

' D1sp1ay Computed Peak FM

L '. ..;"--.AMCahbrater e :
Loof 1308
S I818P

: 3 'Set Lower Limit to Ratm Reference 5
i Bet Upper Lm:ut to. Ratm Reference.
ol 'Restore Lower Limit EARRIREE

'_'-5_"-Read Lower Limit S
" ~“Reéad Upper Limit -~ S
-~ "Read Lower Limit Measurement L
: o] D Code

U 1488P |

Spemal Functwn
Error Dlsable e

Automatlc Seiecﬁoﬁ S
“E01 disabled -

~ E02, E03, & E04 dlsabled
; fEGl through Eo04 dlsabled

Reference -

" Read Ratio Reference : S
. _;Make Ratw Reference Negative N

‘Deviation -
Dlspiay I)emodulated Peak
:. Residual FM Deviation - DRSS
Dlsplay Demodulateci Peak FM
Dethmn S RS

- Display Computed Peak AM Depth" :
*Display Demodulated Peak EEREEE
. Residual AM Depth - SR

i)lsplay Demc}dulated Peak AM

Depth ' v SRS

Annunc1ator

o '-Restore Upp91' lelt :: | - . -

: Read Upper Lumt Measurement o
Code L : U
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Table 3-8. Modulation Anaiyzer HP-IB Code to Special Function Summary |2 of 2)

Pragram Code

Special Function

Prngram Cade

Speclat Functmn

15.08P

16.08F
16.18P
16.28P

17080
17.18P
17.28P

18.NNSP

Time Base Oven (Opt. 002} e
Display El2 if Oven Cold L

AM Lahbratwn {Opt 01y

Disable AM Calibration Fécior ;
Fnable AM Calibration Factor .
Read AM Calibration Factor SR

{0 1f disabled)

FM Calibration fOpt 010) o
IHsable FM Calibration chtor

Enable FM Calibration Factor

Head FM Cah’nratmn Fa(,tor
(0 1f disabled)

Tone Burst Receiver

NN is delay in ms from s1gnal de- -
tected at INPUT and activation . .
of MODULATION OUTPUT.

C2NNSP |

Y2 -"_HP 1B Error -
Y % _Instrument Ermr

HP~EB Address : el
stplays HP IB Address m

-'blnary form:
. -:'.:AAAAATLS RS
CANAAA _address,_ _'

T 1meanstalkonly,

* L =11neans listen. only;". LR

S 1 means SRQ

Serwce Request e
“Enables a condltmn to 1 causea G i _f :
"-'-'servme request NNis the sum of -

| any combination of the welghted
. ronditions beiow : :

1 Data Ready

.8 Upper Limit -

1B 16 Lower’ _Lx_zmt SO
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Table 3-10. Commonly Used Code Conversions

Hexa-
ASCI Blnary Octal | Decimal | dectmal

NUL 00 000 008 000 ¢ 00
SOH 00 009 001 o1 1 g
STX 00 000 010 062 2 02
£TX 00 000 011 063 3 {3
£07 00 004 100 0064 4 04
ENQ 00 000 101 005 5 05

ACK 00 000 118 006 8 36
BEL 00 008 111 007 7 o7
BS 00001 008 210 2 08
HT 00 001 001 011 g 39
LF 00001010 012 10 A
VT 00 001 011 013 1 0B
FF 04 001 100 014 12 0c
CR 06 001 101 018 13 op
S0 03 001 110 018 14 OF
Sl 09 007 111 017 15 OF
DLE 00 016 000 020 16 10
0ct 00 014 001 021 17 11
ez 00010018 022 18 12
DC3 00 010 011 023 19 13
G4 00010100 024 20 14
NAK 00 010 101 025 21 15
SYN 0201110 026 22 16
ETB 00 010 111 027 23 17
CAN 00 011 000 430 24 18
EM 00 011 001 031 25 19
S4B 00011 010 032 26 1A
ESC 08011 011 033 27 1B
FS 00 011100 034 28 1C
&S 00 011 101 {35 28 15
RS 00011 118 (36 30 1E
Us 00 011 111 037 3 1F
Sp 00 106 000 040 32 20
! 00 100 091 041 3 21

"’ 00100018 042 34 22
# 00 100 011 043 35 23
$ 00 100 100 044 36 24
% 00 196 101 045 37 25
& 00 100 110 046 38 26

! 00 100 111 047 38 27

{ 00 101 000 050 40 28

) 00 101 091 051 41 29

# 00101 010 052 42 2A
* 00 101 011 053 43 28

f 00 101100 054 44 2C
—_ 00 101 181 (55 45 20

. 00101 110 (56 46 2E

i 00 191 111 057 47 2F

0 00 110 060 {60 48 30

1 60 116 001 061 49 3
2 00 116 010 062 50 32
3 00 110 01 063 51 33
4 00 110100 064 52 34
5 00 116101 065 53 35
8 00 110 110 {66 54 36
7 00 110 111 067 55 37
8 00111000 {70 56 38
9 00 1171 081 o071 57 39

; 00 111 010 072 58 3A

; 80 111 011 073 59 3B
< 00 111 190 074 60 30
= 00 111 11 075 61 30
- 00 111 110 076 62 3E
? 06 111 111 077 63 3F

Operation
Hexa-
ASClE Binary Octal | Decimat | decimal

@ 01000 000 100 64 40
A 01 000 001 101 65 41
B8 01000 010 102 66 42
¢ 01000 011 103 67 43
B 01000100 104 68 44
E 01 000 101 105 6% 45
F 01600 119 106 70 46
& 01 000 111 W7 71 47
H 41001 000 110 72 48
i 91 001 001 111 73 49
J 01001 010 112 74 44
K 01001 011 13 75 4B
L {1 001100 114 75 G
M 0100t 101 115 77 4
N 01001110 116 78 4
0 01001111 117 79 4F
P 01018 000 120 8¢ 50
Q {1016 001 121 81 51
] {1018 010 122 82 52
S 01 018 011 123 83 53
T 41018100 124 84 54
U 01 01810 125 85 55
v 01018110 128 86 56
W 0101011 127 87 57
X 01011000 13¢ 88 58
Y 41011 0 131 89 59
Z 01011010 132 9% 5A
I 4101101 133 91 5B
\ 01011100 134 92 50
0101110 135 93 50
~ 01011110 136 94 5k
— o1 01111 137 95 5F
041106 000 140 96 60

a {1100 001 141 97 61
b {1106 010 142 98 62
[ 41100 011 143 9% 63
d 41100 100 144 100 64
¢ 07100 101 145 101 65
f 01100 110 148 102 66
g 0110011 147 103 67
h 41101 000 150 104 68
i 1101 01 151 105 69
i 01101 010 152 106 BA
K 01101 011 153 107 65
] 01101140 154 108 6C
m 41101104 155 108 60
n 01101 110 156 10 sk
0 41101141 157 M 8F
p 01116000 160 12 70
g 01110 001 161 113 71
r 01110010 162 114 72
5 01118 011 163 115 73
t 01110100 164 116 74
u o1 116 101 165 117 75
v 01 110 110 166 118 76
w 01110111 167 119 77
X 01111000 176 120 78
y 01111001 171 121 79
z [ IR R 172 122 TA
{ 01111 011 173 123 7B
| 01111100 174 124 7C
} o1 11113 175 125 7B
~ 01111110 176 126 7E
DEL 01111111 177 127 7F

"The ASCII code set is used extensively throughout this manual(for example, in thetables of HP-1B Program Codes). Fheshaded ASCII codes represent

HP-IB addresses when the ATN bus line =1 = Low.
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The AM key causes the Modulation Analyzer to measure the amplitude modulation depth
of the input signal to which the instrument is tuned. In addition, demodulated AM is
present at MODULATION OUTPUT and the rear panet AM OUTPUT. (The demodu-
lated AM is present at AM QUTPUT in all measurement modes except RF level. Refer

to AM Output.) AM measurements are specified for rates from 20 Hz to 10 kHz for
carriers 10 MHz and below (or whenever the 455 kHz IF is used) and 20 Hz to 100 kHz
for carriers from 10 to 1300 MHz (1.5 MHz [¥ only). The corresponding 3 dB audio band-
widths are 0.5 Hz to 15 kHz for carriers 10 MHz and below (or with the 455 kHz IF) and
0.5 Hz to 260 kHz for carriers from 10 to 1300 MHz (1.5 MHz IF only). Depths to 99%

can be measured.

Modulation Range MODULATION RECORDER
. Display QuTPUT QuTPUT
PEAK + | AVE Fsugxictlgn Prggila? Resclution Sensitivity (Rear Panel)
(%) (%) Code o (%) {Vac/% AM) {Vdc/peak% AM)
Automatic Selection | 2.0 SPCL 2.087 Automatic Selecti
<40 <28 2.1 SPCL 2.15P 0.01 01 0.1
2.2 SPCL 2.28P
=100 <707 or or 0.1 0.01 0.01
2.3 SPCL 2.357

1 : ; ;
Values are for sine wave modulation signai only,

To make an AM measurement, first tune the instrument to the input signal (refer to
Tuning or press AUTOMATIC OPERATION). Press the AM key, and seiect an audio
detector: PEAK +, PEAK —, or AVG (refer to Detectors}. To limit the demodulated
signal bandwidth, press the appropriate filter keys (refer to Filters). 1f AM depth is

to be displayed relative to a reference, refer to Ratio.

To measure the positive peak AM of a signal in a B0 Hz to 15 kHz demodulated signal

bandwidth:
LOCAL ~Measurement - -~ Detéctor o Filters e
{keystrokes) AM PEAK + 5{5: ;%42
HP-IB _ M1DTH1L2
{ aram d Measurement =T ~F 7 LD Filters
program coedes) Detector

M1 is the HP-IB code for AM.

The LEDs within the keys representing the selected functions will light. The % annuncia-
tor to the right of the numerical display will light and the display will show the % AM on

the carrier.
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Operation

AM (Cont'd)

The instrument measures AM as a ratio of the demodulated audio signal level to the aver-
age tuned carrier level, An ALC loop within the demodulator holds the carrier level
constant so that the percent AM is proportional to the amplitude of the demodulated
audio output. This audio output is then filtered, and displayed as % AM.

—
DUTPUT
AR
—_— - DEMODULATOR—~ AUDID AUBID VOLTMETER
ATTENGATOR BRUT  iF amp [ALC LOGRY FILTERS BETECTORS AND DISPLAY
MIXER

F
[ e leininyuinl
o |-Fa5z057)

AM Measurement Block Diagram

The PEAK + detector always detects the peak of the carrier envelope while the PEAK —
detector always detects the trough.

The routine which automaticaily selects the modulation range contains a region of overlap
hetween 35 and 40% AM (peak detected). When using the average detector, ranging will
ocecur with lower modulation levels displayed. If the modulation level is reduced from
above 40% into this overlap region, only 0.1% resolution may be displayed although 0.01%
resolution is available. To display the increased resolution, press the AM key a second
time. To set the instrument to a selected modulation range, refer to Modulation Range.

When operating above 2.5 MHz while using the 455 kHz IF, the modulation bandwidih’s
upper limit is that of the >20 kHz low-pass filter. Note that the 15 kHz low-pass filter is
automatically selected when operating below 10 MHz or whenever the 455 kHz JF is
selected. However, this filter may be overridden by selecting the >20 kHz low-pass filter.
The modulation bandwidth’s lower limit is determined by the ALC response time selected.
Refer to AM ALC Response Time.

The signal at AM OUTPU'T is inverted for all carrier frequencies.
AM conditions which cause the carrier signal to disappear will cause inaccuracies in mea-

surement of FM, & M, or input frequency, or they may cause E05 (FM squelched) to be
displayed when these measurements are selected.

AM Output Filters Residual Noise Effects
AM ALC Response Time  Modulation Basics (Section 116}

Detectors Modulation Range

Detector, Peak Hold Ratio
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AM ALC Response Time

{Special Function 6)

The Modulation Analyzer normally uses a slow-responding AM automatic level control
{ALC)Y circuit, allowing AM rates as low as 20 Hz to pass unaffected by the leveling loop.
{Referto AM, AM Measurement Block Diagram). However,a fast ALC response time may
be selected to guicken the response to changing carrier levels. Accuracy at AM rates
<200 Hz is affected when the faster ALC response is selected. It is possible to disable the
ALC entirely,

The instrument normally operates with a slow AM ALC response time. To change the
response time from slow {o fast or vice versa, or to disable the ALC, enter the correspond-
ing Special Function code, then press the SPCL key.

AM ALC Special Function Code ngmces
Slow Hesponse 6.0 SPCL 6.0SP
Fast Response 6.1SPCL 6.18P
ALC off 8.2 8PCI, 6.28p

To enter a fast AM ALC response mode:

—— Codg— ~Function=

I (e

LOCAL
(keystrokes)

8.15P
CodeJL Function

{pregram codes)

For HP-IB codes, refer to Procedure above.

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. Unless
Special Function code 6.0 was entered, the light within the SPCL key will turn on if not
already on. If the light is already on, it will remain on.

When the instrument is first turned on or when AUTOMATIC OPERATION is selected,
the ALC returns to the slow response mode.

Disabled ALC {Special Function code 6.2) is useful for measuring AM at very low rates
using the rear-panel AM OUTPUT. Refer to AM Output,

The displayed % AM will be incorrect when the ALC is disabled unless the IF level is 100%.
Refer to Level, IF.

AM

AM QGutput
Level, IF

Spacial Functions
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AM Output

% CAUTION

Do not apply greater than 10V peak {actde) into the
AM OUTPUT jack or damage to the instrument may
result,

The rear:-panel AM OUTPUT (dc coupled, 10 kQ output impedance) provides an auxiliary
output for the AM demodulated from the signal at INPUT. This output is useful for
monitoring AM when displaying FM or ®M or when the modulation rate is very low.
(Use the AM ALC off setting described under AM ALC Response Time.) The output signal
comprises a dc voltage related to the detected IF level and an ac voltage (bandwidth
16 kHz, one pole) proportional to the AM depth. The de component contains an offset
voltage (V) which must be subtracted out. The relationship between % AM and the
signal levels at AM QUTPUT Is.
Vpk

% AM Vde—V__| x 100%,
where Vpk is the peak ac component, Vde is the total dc component and Vg is the dc
offset voltage.

When the AM ALC is on, the de level at AM OUTPUT is held constant, thus

100%
% AM = K x Vpk, where K = "0 " Vol
When the AM ALC is turned off, the dc voltage at AM OUTPUT will vary with signal level
(although the offset remains constant), and the full formula must be used for each mea-
surement.

To measure AM depth via AM OUTPUT, first determine the offset voltage. Press
AUTOMATIC OPERATION to clear any Special Functions in effect, then connect a dc
voltmeter to the AM QUTPUT jack and remove-any signal at INPUT. Press MHz to fix
the tuning. Read the offset voltage on the voltimeter. Now disable the AM ALC loop
(6.2 SPCL) and apply the carrier to INPUT. Measure the de and peak ac signals at AM
QOUTPUT. Use the first equation under description above to compute % AM.

To measure AM depth at AM OUTPUT with the AM ALC turned off, measure V4 fivst:
Remove any signal at INPUT and connect a dc voltmeter to AM OUTPUT.

AUTOMATIC
LOCAL CPERATION MZ(™™Y,nput
{keystrokes) ] FHEQ

‘ ' AUMZ
{pregram codes)
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AM Output {Cont'd)

For this example, assume the voltmeter reads an offset voltage of —0.36 Vdc. Connect an
AM signal to INPUT and tune the Modulation Analyzer to it. Now disable the AM ALC.

o~ Codeg = ~Function—

LOCAL )
{keystrokes) @ m @ ‘{_ojggu
6.25P
Cc>de—_;_.T——Functésﬂ

{program codes)

Measure the de voltage at AM OUTPUT. {(When low AM rates are used, it is easiest to
measure the dc voltage at AM OUTPUT before the modulation is applied.) For this
example, assume the voltmeter reads —0.46 Vde (= Vde). Measure the peak ac voltage at
AM QUTPUT. (Forlow rates an oscilloscope may be necessary.) For this example,
assume 0.02 Vpk was measured on an oscilloscope. The % AM is:

Vpk x 100% _ 0.02 x 100%

[Vde — Ve | 1 (—0.46) — (—0.36) | 20% AM

% AM =

A simplified block diagram of the AM demodulation chain illustrating the relationships
between AM OUTPUT and various other outputs and circuit blocks is given. below.

MOBULATION
OUTRUT
Au0La VOLTMETER
DETECTORS ANGTISPLAY
» Snm‘.nnﬁal

AR
= DEMODULATOR — ALIO
{ALC LOGR) FILTERS

'(.J(.JE

0
&

I6PLT

AM GUTPUT Block Diagram

The AM OUTPUT contains a significant IF component which is greatest when operating
at 150 kHz.

When RF LEVEL is selected, B0 dB of input attenuation is inserted. This degrades the
accuracy of measurements made on the AM OUTPUT signal.

AM
AM ALC Response Time
FM Qutput
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Attenuation, Input

{Special Function 1)

The normally automatically-selected input attenuation can be manually set by keyboard
entry using the SPCL key.

To set the input attenuation to a selected range, or to re-enter the automatic selection
mode, key in the corresponding Special Function code; then press the SPCL key.

Input Attenuation Range | Special Function Code Prnde
Automatic Selection 1.0 SPCL 1.08F
0dB 1.1 8PCL 1.18p
10dB ' 1.2 SPCL 1.25?
20 dB 1.3 8PCL V 1.38P
30 dB 14S8PCL 1.48P
40 dB 1.5 SPCL 1.58P
50 dB 1.6 SPCL 1.63P

To set the input attenuation to the 20 dB range:

e Code—— ~Function~

LOCAL
(keystrokes) @ @ @ @ﬁﬂ(}{
1.35P
{program codes] CodeJt—Funczion

For HP-1B codes, refer to Procedure above.

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. Unless
Special Function code 1.0 was entered, the light within the SPCL key will turn on if not
already on. If the light is already on, it will remain on.

When the Modulation Analyzer first powered up or when AUTOMATIC OPERATION is
selected, the input attenuation is placed in the automatic selection mode.

If the input attenuation is set such that the input signal level causes the input mixer to be

overdriven, E02 will be displayed. If the input attenuation is set such that the signal level
reaching the circuits is too low for an aceurate measurement, EQ3 will be displayed.
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Attenuation, Input (Cont'd)

{Special Function 1)

The following table is a guide for manually selecting the appropriate input attenuation for
various input signal levels. The values given are approximate only. Typically, conversion
loss through the input mixer increases linearly from 150 kHz to 1300 MHz with the higher
frequency requiring approximately 5 dB more power for equal performance.

Input attenuation is always 50 dB when RF LEVEL is selected; Special Functions 1.1 to
1.b are overridden.

Input Signat Level nput Attenuation™

{dBm) (uB)

160 kHz to G50 MHz | 850 to 1300 MiHz | FM & &M Measurements | Other Measurements
—25 to ~16 —20to —13 0 (1.1 8PCL) 0 (1.1 8PCL)
~16 to 6 ~13to —3 0 (1.1 SPCL) 10 (1.2 SPCL)

-6 to 4 -3 {0 7 10 (1.2 SPCLY 20 (1.3 8PCL)
4t014 7to 17 20 (1.3 8PCL) 30 (1.4 8PCL)
14 to 24 170 27 30 (1.4 5PCL) 40 (1.5 SPCLy
24 to 30 27 to 30 40 (1.5 SPCL) 50 (1.6 SPCL)

#For measurements other than modulation measurements (excepl RF LEVEL) use attennation from eithes
column, RF level over rides manual setiing of input attenuation and sets it to H0 dB.

Hold Settings
Level, RF
Special Functions
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Automatic Operation

The AUTOMATIC OPERATION key configures the Modulation Analyzer to automatically
tune to the largest detectable input carrier (refer to Tuning for qualifications) and make
the measurement selected. MODULATION OUTPUT is blanked while the instrument
tunes. AUTOMATIC OPERATION sets Special Functions with prefixes 1 through 8 to
their G-suffix mode, turns off many Special Functions with prefizes greater than 8, and
overrides all Service Special Functions (prefixes 0, 40, or greater). AUTOMATIC OPERA-
TION does not affect HP/LP FILTERs, FM DE-EMPHASIS, MEASUREMENT, CALI-
BRATION DETECTOR, RATIO, or Limit settings. The instrument powers up in the
automatic operation mode.

To re-enter automatic operation mode, press the AUTOMATIC OPERATION key. The
instrument will immediately re-tune to the input signal and make the measurement
selected.

To enter automatic operation mode:

LOCAL AReRATION
(keystroke) 1
" HP-IB 2 AU
{procram codes)

AU'is the HP-IB code for AUTOMATIC OPERATION.

When AUTOMATIC OPERATION is pressed, the instrument initiates an automatic tuning
sequence generally indicated by four dashes on the display. When tuned, the instrument
displays the measurement selected and the appropriate key lights will be on. If a MEA-
SUREMENT key light is on, the SPCL key light will be off. If all MEASUREMENT key
lights are off, the SPCL key light will be on (the instrument is making a measurement
such as IF frequency selected by the SPCL key).

The AUTOMATIC OPERATION key is the easiest way to make measurement in applica-
tions where only a single carrier is present at INPUT. The instrument configures itself to
meet the needs of most measurement situations, and all errors preventing inaccurate dis-
plays are enabled.

The converse of the automatic operation mode is the Hold Settings Special Function
{prefixed 9). Refer to Hold Settings.

For maximum sensitivity when making frequency or tuned RF level measurements use
manual tuning.

For more information on which Special Functions are turned off by the AUTOMATIC
OPERATION key refer to Special Functions.

Hold Settings
Special Functions
Tuning
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Calibration, AM

{includes Special Functions 13 and 16)

"The internal AM Calibrator (Option 010) provides extremely precise means of determining
the instrument’s AM measurement accuracy., Taking the measured error into account, AM
measurements can be made with an error typicaily less than 0.5%. The Modulation Ana-
lizer’s accuracy is stored in the instrument in the form of a Calibration Factor. If this fac-
tor is enabled, the measurement error will automatically be accounted for in the displayed
measurement result, The Cal Factor can be enabled or disabled at any time. In addition
to self-calibration, instruments with the AM Calibrator may calibrate other 8301 A Modu-
lation Analyzers not provided with the calibrator option. The procedures for these opera-
tions are given below.

Self-calibration. To determine the measurement error of the Modulation Analyzer’s AM
demodulation circuits, first allow at least a half-hour continuous operation before calibra-
tion. Connect CALIBRATION QUTPUT to INPUT with a 500 cable and select AM. Now
press the CALIBRATION key. Pressing the CALIBRATION key automatically configures
the tuning, filters, and detectors for the most accurate calibration. After approximately
17 seconds the AM Calibration factor will be displayed in % and stored. The instrument
displays 100.00% if no error is measured. As long as the CALIBRATION key light is on
and the cable is connected, calibration continues and the AM Calibration Factor is up-
dated approximately every 17 seconds. To turn off the calibrator press the CALIBRA-
TION key or any MEASUREMENT key.

NOTE

For optimum accuracey, the instrument should be continuous-
Iy operating for at least one half hour before calibration is
performed. In addition, the first two AM Calibration Factors
received after instrument power-up should be discarded even
if the instrument is already warm, since the circuits in the
audio chain are not fully charged.

Correcting Measurements with the AM Calibration (Self-calibrated). Once a Calibration
Factor has been determined, the instrument holds that factor internally. This factor may
be enabled to automatically correct AM measurements. In addition it may be disabled or
displayed. Select and key in the corresponding Special Function code, then press the
SPCL key.

Special Program Code

Action .
Function Code

Disable AM Calibration Factor 16.0 SPCL
Enable AM Calibration Factor 16.1 SPCL

Read AM Calibration Factor 16.2 SPCL
(Reads O if not enabled)

Calibrating Another 8901A Modulation Analyzer. By duplicating the Modulation Analyz-
er’s internal calibration process step by step with another Modulation Analyzer that does
not have an internal calibrator, an AM Calibration Factor can be computed for that instru-
ment. First, connect the CALIBRATION OUTPUT of the instrument with Option 010
{(Modulation Analyzer A) to the INPUT of the other instrument (Modulation Analyzer B).
Then perform the following:
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Calibration, AM (Cont'd)

{Includes Special Functions 13 and 16)

Key 13.0 SPCL into Modulation Analyzer A. Note the reading on the display. This is
the computed calibrator peak AM depth excluding noise.

Key 13.1 SPCL into both instruments. Note the reading on the display on Modulation
Analyzer B. (If display jitter makes readings difficult, key in 5.1 SPCL.) This is the
weighted peak residual AM depth of the calibrator’s unmodulated output as demodu-
lated by Modulation Analyzer B.

Key 13.2 SPCL into both instruments. Note the reading on the display of Modulation
Analyzer B. (If display jitter makes readings difficult, key in 5.1 SPCL.) This is the
demodulated positive peak AM depth of the calibrator’s modulated output.

On Modulation Analyzer B, press PEAK ~. Note the reading on the display of Modu-
lation Analyzer B, If the difference between the readings of steps 3 and 4 is <3 counts
in the least significant digit, an average between the two need not be computed; use
the reading from step 3. If the difference between the two readings is >3 counts in
the least significant digit, compute the average as follows:
(reading of step 3} + 2 x {reading of step 4)
3

Compute the AM Calibration Factor of Modulation Analyzer B as follows:

(13.2 reading) =

(13.2 reading) — (13.1 reading)
(13.0 reading)

AM Calibration Factor = x 160%.

To use this AM Calibration Factor to correct AM measurements made with Modula-
tion Analyzer B, enter it as a ratio reference and use % RATIO (refer to Ratio.)

The Special Funciion codes are summarized in the table below:

Function Special Functien Program Code
¢ Code U AR
Display computed peak AM 13.0 SPCL 13.08P
Display demoduiated peak residual AM 13.1 8PCL 13.18P
Display demodulated peak AM 13.2 SPCL 13.258P

Self-calibration. To determine the AM Calibration Factor, connect CALIBRATION
OUTPUT to INPUT. Determine the AM Calibration Factor:

~Measurement
(i.k[; c::ri;}kes) A CALIBRATION
Y (M @
M1C1
{program codes) : Measurement—  b—Calibration

For example, a display of 100.17% means the Modulation Analyzer is reading 0.17% high.
This factor is now stored in the instrument,
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Calibration, AM (Cont’'d)

{includes Special Functions 13 and 16)

Correcting Measurements with the AM Cal Factor (Self-Calibrated). To enable the AM
Calibration Factor to correct AM measurements:

Code ~ Function—,
LOCAL
{keystrokes) 1 @ . @ seCL
 HP-1B 16.15P
{program codes) Code—J T—Function

Calibrating Another 8807A Modulation Analyzer. One Modulation Analyzer (A) is to be
used to determine the AM Calibration Factor of another 8301 A Modulation Analyzer (B).
Connect CALIBRATION OQUTPUT of Modulation Analyzer A to INPUT of Modulation
Analyzer B. Determine the computed peak AM depth of Modulation Analyzer A’s cali-
brator.

On Modulation Anatyzer A:

LOCAL Code —Function—
{keystrokes) @ Ej E] sPCL
" HP-iB _ , 13.05P

(program codes) Code— L Function

Read the computed peak AM depth of the calibrator on the display of Modulation Ana-
lyzer A, for example 33.378%. Now, determine the demodulated peak residual AM.

On both Modulation Analyzers:

LOCAL Code ~~ Function—,
{keystrokes) |
00 (e
L HP:B 13.15P
{program codas) CogejL?unction

Read the peak residual AM on Modulation Analyzer B’s display, for example 0.132%. (If
display jitter makes readings difficult, kev in 5.1 SPCL.) Now determine the demodulated
positive peak AM depth of the calibrator.
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Calibration, AM (Cont'd)

{inctudes Spaciat Functions 13 and 18)

On both Modulation Analyzers:

LOCAL . (_C;Jde — o Function e
keystrok : . E},, .
{keystrokes) E} iij D ng SPCL

B HP-iB ' 13.2SP

(nregram codss) Code—— L Function

Read the demodulated positive peak AM depth of the calibrator on the display of Modula-
tion Analyzer B, for example 33.544%. Note that the 40% AM range is used but an extra
digit of accuracy is given. (If display jitter makes readings difficult, key in 5.1 SPCL.)

Now press PEAK — on Modulation Analyzer B and note the next reading on its display,

for example 33.588%. Since the difference between the readings with PEAK + and

PEAK — detectors is greater than 3 counts, compute the average (13.2 reading) as follows:
(18.2 reading) = (PEAK + reading) + 22 x (PEAK — reading) _

(33.544) + 2 x(33.598)
3

= 33.580%.

Compute the AM Calibration Factor on Modulation Analyzer B as follows:

(13.2 reading) — (13.1 reading) _ 100% = 33,580 —0.132
{13.0 reading) ¢ 33.378

x 100% = 100.21%

The HP-1B codes for enabling, disabling, or reading the AM Calibration Factor are given
above under Procedures: Scaling Measurements with the AM Calibration Factor. The HP-

IB codes for the AM Calibrator Special Function used to calibrate another instrument are
given above under Procedure: Calibrating Another 8901 A Modulation Analyzer. Codes for the
CALIBRATION key, the AM key, and the 8PCL key are given below.

Key Pmrm mie
CALIBRATION on Cl
CALIBRATION oif Co
AM M1
SPCL SP

Self-catibration: During self-calibration, the lights within the AM key and the CALIBRA-
TION key are on, The filter, de-emphasis, ratio and detector keys are all disabled. When
the CALIBRATION key is pressed, approximately 17 seconds pass during which the in-
strument configures itself and tunes to the calibrator’s signal. During this period four
dashes (————) are displayed, and the % annunciator lights. Once the AM Calibration
Factor has been computed, it is displayed. Subsequent updates cccur approximately
every 17 seconds.

Correcting Measurements with the AM Calibration Factor (Self-calibrated}. As the numer-
ic Bpecial Function code is entered, it will appear on the front-panel display. When the
SPCL key is pressed, the display will retum to showing the measurement selected unless
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Calibration, AM (Cont'd)

{Inciudes Special Functions 13 and 16)

the Read AM Calibration Factor function is selected. If this function is selected and the
AM Calibration Factor is enabled, the display will show the AM Calibration Factor, and
the SPCL key will light. All annunciators and other key lights will turn off. The display
will time out in about 2 seconds, returning to the previous display. When reading the AM
Calibration Factor (16.2 SPCL), if the factor is not enabled, the display shows a zero. If
no calibration has been made since power-up, error E21 (invalid key sequence) will be
displayed when Special Function 16 is used.

Calibrating Another Modulation Analyzer. As the numeric Special Function codes are
entered, they will appear on the front-panel display. The instrument with Option 010 (A)
displays the computed AM depth (code 13.0), but shows two dashes (——) throughout the
other measurements, The other instrument (B) displays the demodulated measurements
(codes 13.1 and 13.2). During these measurements no measurement keys will be lighted,
but the SPCL and selected DETECTOR keys of both instruments and the CALIBRATION
key of the instrument with Option 010 will light.

When AM is selected and the CALIBRATION key is pressed, the FM Calibrator sends an
unmodulated 10.1 MHz carrier to the AM Calibrator. The AM Calibrator consists of two

. identical modulators in parallel whose outputs are summed. When the calibration cycle

begins, each modulator is turned on individually and the level of its cutput is measured
via an on-board detector. From these measurements the AM depth is computed. While
one of the modulators is on, the residual AM of the calibrator (very low) and the AM
demodulator {more significant) are characterized and weighted {refer to Residual Noise
Effects). Next, one modulator is left on and the other is toggled on and off at a 10 kHz
rate. Since the RF switches between full on and half on the resultant carrier modulation
is very near 338.383%. (The exact depth is derived from the measurements characterizing
the individual modulators.) This modulation is then measured by the AM demodulator.
(Both peak detectors are used, and the proper average is computed.) The Modulation Ana-
lyzer compares the actual AM (static measurements) with the demodulated AM (toggled
measurements) and computes its accuracy error as follows.

AM Calibration Factor = Demodulated AM — Demodulated Residual AM < 100%
Computed AM

MODULATOR A o BUFFERA
10d8
FM LIMITER ATTENUATGR
EALHEBRATOR
CALIBRATION
QuTRUT
10.1 1kz

VOLTMETER

f AND )
DETECTOR  CONTROLLER DISPLAY =
. i

MOBULATOR S

USCILLATOR

16 kHz
RODUEATION
OSCILLATOR

Simplified Block Diagram of the AM Calibrator

il

Whenever AM calibration is performed, the AM Calibration Factor stored in the instru-
ment is updated with the new factor,

Pressing the CALIBRATION key cancels all Special Functions.




Model 8801 A

Comments
{Cont'd)

Related
Functions

Operation

Calibration, AM (Cont'd)

{includes Special Functions 13 and 16)

The modulation waveform of the AM Calibrator is a rounded square wave., The modula-
tion Anatyzer which uses it as a calibration standard must have demodulation and audio-
processing circuits which preserve the full fidelity of the waveform.

When Special Function 13.1 and 13.2 are used to calibrate another 8201 A Modulation
Analyzer they set the AM modulation range to 0 to 100% (Special Function 2.1). Upon
exiting the FM Calibrator Special Function, the modulation ranging is not returned to
automatic but remains fixed {thus leaving the SPCL light on).

AM

Calibration, FM

Ratio

Residual Noise Effects
Special Functions
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Model 8901 A

Calibration, FM

{includes Special Functions 12 and 17)

The internal FM Calibrator { Option 010) provides an extremely precise means of deter-
mining the instrument’s FM measurement accuracy. Taking the measured error into ac-
count, FM measurements can be made with an error ¢ypically less than 0.5%. The Modula-
tion Analyzer’s aceuracy is stored in the instrument in the form of a Calibration Factor.

If this factor is enabled, the measurement ervor will automatically be accounted for in the
displayed measurement resuit. The Calibration Factor can be enabled or disabled at any
time. In addition to self-calibration, instruments with the ¥M Calibrator may calibrate
other 8901 A Modulation Analyzers not provided with the calibrator option. The proce-
dures for these operations are given below.

Self-Calibration. To determine the measurement ervor of the Modulation Analyzer’s FM
demodulation circuits, first aliow at least a haif-hour continuous operation before calibra-
tion. Connect CALIBRATION QUTPUT to INPUT with a2 500 cable and select FM. Now
press the CALIBRATION key. Pressing the CALIBRATION key automatically configures
the tuning, filters, and detectors for the most accurate calibration. After approximately
17 seconds the FM Calibration Factor will be displayed in % and stored. The instrument
displays 100.00% if no ervor is measured. As long as the calibration key light is on and the
cable is connected, calibration continues and the FM Calibration Factor is updated ap-
proximately every 17 seconds. To furn off the calibrator, press the CALIBRATION key
or any MEASUREMENT key.

NOTE
For optimum accuracy, the instrument should be conti-
nuously operating for at least one half hour before cali-
bration is performed. In addition, the first two FM Cali-
bration Factors received after power-up should be dis-
carded even if the instrument is already warm, since
the circuits in the audio chain are not fully charged.

Correcting Measurements with the FM Calibration Factor (Self-calibrated}. Once a Cali-
bration Factor has been determined, the instrument holds that factor internally. This
factor may be enabled to automatically correct FM measurements. In addition, it may be
disabled or displayed. Select and key in the corresponding Special Function code, then
press the SPCL key.

Program

Action Speeiai Function Code Code
L HP-IB

Disable M Calibration Factor 17.0 SPCL 17.05?P
Enable FM Calibration Factor 17.1 8PCL 17.18P
Read FM Calibration Factor (veads 0 17.2 SPCL 17.28?
if not enabled}

Calibrating Another 8901A Modulation Analyzer. Ry duplicating the Modulation Analyz-
er’s internal calibration process step by step with another Modulation Analyzer that does
not have an internal calibrator, an FM Calibration Factor can be computed for that instru-
ment. First, connect the CALIBRATION QUTPUT of the instrument with Option 010
(Modulation Analyzer A) to the INPUT of the other instrument (Modulation Analyzer B).
Then perform the following,



Model 89014 ‘ Operation

Calibration, FM (Cont'd)

{Includes Special Functions 12 and 17)

Procedures 1. Key 12.0 8PCL into Modulation Analyzer A. Note the reading on the display. This
(Cont'd) is the computed calibrator peak ¥M deviation excluding noise.

2.  Key 12.1 SPCL into both instruments. Note the reading on the display of Modula-
tion Analyzer B. (If display jitter makes readings difficult, key in 5.1 SPCL.} This is
the weighted peak residual FM deviation of the calibrator’s unmodulated output as
demodulated by Modulation Analyzer B.

3. Key 12.2 SPCL into both instruments. Note the reading on the display of Modula-
tion Analyzer B, (If display jitter makes readings difficulf, key in 5.1 SPCL.) This is
the demodulated positive peak FM deviation of the calibrator’s modulated output
including noise.

4.  On Modulation Analyzer B, press PEAK —. Note the reading on the display of Modu-
lation Analyzer B. If the difference between the readings of steps 3 and 4 is <3 counts
in the least significant digit, an average between the two need not be computed; use
the reading from step 3. [f the difference between the two readings is >3 counts in
the least significant digit, compute the average as follows:

(12.2 reading) = {reading of step 3) -2|- {reading of step 4}
5. Compute the FM Calibration Factor of Modulation Analyzer B as follows:

FM Calibration Factor = (12.2 reading) — (12'1 reading)
(12.0 reading)

8. To use this FM Calibration Factor to correct FM measurements made with Modula-
tion Analyzer B, enter it as a ratio reference and use % RATIO. (Refer to Ratio.)

x 100%.

The Special Function codes are summarized in the table below:

) ) . Program Code
Function Special Function Code .
Display computed peak FM 12.0 SPCL 12.068P
Display demodulated peak residual FM 12.1 SPCL 12.13P
Display demodulaied peak FM 12.2 SPCL 12.257
Examptes Self-calibration. To defermine the FM Calibration Factor, connect CALIBRATION OUT-
PUT to INPUT. Determine the FM Calibration Factor:
~ Measurement —,
LBCAL i CALIBRATION
(keystrokes)
e
M2C1
{program codes) Measurement—  L—Caiibration

For example, a display of 100.17% means the Modulator Analyzer is reading 0.17% high.
This factor is now stored in the instrument,

Correcting Measurements with the FM Calibration Factor (Self-calibrated). To enabie the
FM Calibration Factor to correct FM measurements:
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Model 8801A

Calibration, FM (Cont’'d)

{Includes Special Functions 12 and 17)

LOCAL Code ~. ~— Function—
s njosiojos
4 17.18Pp

{program codes} Code— L _Function

Calibrating Another 8801A Modulation Analyzer. Cne Modulation Analyzer (A} is to be
used to determine the FM Calibration Factor of another 8901 A Modulation Analyzer (B).
Connect CALIBRATION OUTPUT of Modulation Analyzer A to INPUT of Modulation
Analyzer B, Determine the computed peak FM deviation of Modulation Analyzer A’s

calibrator.

On Modulation Analyzer A:

LOCAL —~ Code - ~Function—,
{iceystrokes) @ @ @SECL
. ; 12.08P
{program codes) Code— L Function

Read the computed peak FM deviation of the calibrator on the dispiay of Modulation
Analyzer A, for exampie 33.298 kHz. Now determine the demodulated peak residual FM. -

On both Modulation Analyzers:

LOCAL Vs Code . ~ Function=—
e DEOE
BE 12.1SP

{program codes) Code~  L—Function

Read the peak residual FM on Modulation Analyzer B’s display, for example 0.092 kHz,
(If display jitter makes readings difficult, key in 5.1 SPCL.) Now, determine the demodu-
lated peak FM deviation of the calibrator.

On both Medulation Analyzers:

LOCAL y Code ~Function—,
b AE0E G-
, ; 12.25P
(program codes) Code— L —Function




Model 89014 Operation

Calibration, FM (Cont'd)

{Includes Special Functions 12 and 17)

Examples Read the demodulated peak FM deviation of the calibrator on the display of Modulation
{Cont'd} Analyzer B, for example, 33.453 kHz. (If display jitter makes readings difficult, key in
5.1 SPCL.)

Now press PEAK — on Modulation Analyzer B and note the next reading on its display,
for example 33.459. Since the difference between the PEAK + and PEAK — readings is
greater than 3 counts, compute the average (12.2 reading) as follows:
(12.2 reading) = (PEAK + reading) -; {(PEAK —reading) _
(33.453) + (33.459) _
2

Compute the FM Calibration Factor of Modulation Analyzer B as follows:

(12.2 reac{iir;g{));;ﬁ(u];ﬁ;)readmg) < 100% = 33.4;5362-&80.092 < 100% = 100.20%

Program Codes The HP-IB codes for enabling, disabling, or reading the FM Calibration Factor are given
above under Procedures: Scaling Measurements with the FM Calibration Factor. The
HP-IB codes for the FM Calibrator Special Function used to calibrate another instrument
are given above under Procedure: Calibrating Another 8901A Modulation Analyzer.
Codes for the CALIBRATION key, the FM key and the SPCL key are given below.

33.456

Key Program Code
CALIBRATION on C1
CALIBRATION off Co
M M2
SPCL sSp
indications Self-calibration. During self-calibration, the lights within the ¥M key and the CALIBRA-

TION key are all on. The filter, de-emphasis, ratio, and detector keys are all disabled.
When the CALIBRATION key is pressed, approximately 17 seconds pass during which the
instrument configures itself and tunes to the calibrator’s signal. During this period four
dashes (————) are displayed and the % annunciator lights. Once the FM Calibration Fac-
tor is computed, it is displayed. Subsequent updates occur approximately every 17 seconds.

Correcting Measurements with the FM Calibration Factor (Self-calibrated). As the nu-
meric Special Function code is entered, it will appear on the front-panel display. When
the SPCL key is pressed, the display will return to showing the measurement selected un-
less the Read FM Calibration Factor function is selected. If this function is selected and
the FM Calibration Factor is enabled, the display will show the FM Calibration Factor and
the SPCL key will light. All annunciators and other key lights will turn off. The display
will time out in about 2 seconds, returning to the previous display. When reading the FM
Calibration Factor, if the Factor is not enabled, the display shows a zero. If no calibra-
tion has been made since power-up, error E21 (invalid key sequence} will be displayed
when Special Function 17 is used.

Calibrating Another Modulation Analyzer. As the numeric Special Function codes are

entered, they will appear on the front panel display. The instrument with Option 010 (A)
displays the computed FM deviation (code 12.0), but shows two dashes {——) throughout
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Model 8201 A

Calibration, FM (Cont'd)

{tncludes Special Functions 12 and 17)

the other measurements. The other instrument (B) displays the demoduiated measure-
ments (codes 12.1 and 12.2). During these measurements no measurement keys will be

lighted, but the SPCL and selected DETECTOR keys of both instruments and the CALI-
BRATION key of the instrument with Option 010 will light.

When FM is selected and the CALIBRATION key is pressed, a 10.1 MHz voltage controlled
oscillator (VCO) within the calibrator is driven to one end of its nominal tuning range.
The frequency of the VCO is counted, and then it is driven to the opposite end of its con-
trol range. The frequency of the VCO is again counted. From these measurements the
peak FM deviation is computed. While the VCO is at one end of its range, the residual
FM of the calibrator (very low) and the FM Demodulator {more significant) are character-
ized and weighted (refer to Residual Noise Effects). Next, the VCO is frequency modu-
lated by a 10 kfz modulation oscillator. This modulation is then measured by the FM
demodulator. (Both peak detectors are used and the average is computed.) The Modula-
tion Analyzer compares the deviation computed from the static frequency measurements
with the demodulated FM measured when the VCO is modulated and computes the accu-
racy of its internal FM demodulator as follows:

Demodulated FM — Demodulated Residual FM

Computed ¥M x 100%.

FM Calibration Factor =

OUTRUT Al
SUFFER CALIBRATDR

< CALIBRATION
HEH I
CHUNTER
LOUNTER ¢

1 AND
BUFFER CONFROLLER

181 MH:
VILTAGE
CONTROLLED
USCILLATOR

1 kH
MODULATION
OSCIELATER

Simplified Block Diagram of the FM Calibrator

Whenever FM calibration is performed, the FM Calibration Factor stored in the instru-
ment is updated with the new factor.

Pressing the CALIBRATION key cancels all Special Functions.

The modulation waveform of the FM Calibrator is a rounded square wave. The Modula-
tion Analyzer which uses it as a calibration standard must have demodulation and audio
processing circuits which preserve the full fidelity of the waveform.

When Special Functions 12.1 and 12.2 are used to calibrate another 8901A Modulation
Analyzer they set the FM deviation range to 0 to 40 kHz (Special Function 2.2). Upon
exiting the FM Calibrator Special Function, the modulation ranging is not returmed to
automatic but remains fixed (thus leaving the SPCL light on).

Calibration, AM Ratio
M Residual Noigse Effects
Special Functions



Model 8901A

Description

Operation

Default Conditions and Power-Up Sequence

When first turned on, the Modulation Analyzer walks through a sequence of internal
checks after which the instrument is ready to make measurements. The results of these
checks are indicated internally to aid servicing, The power-up sequence is visible {0 the
operator only in that all front-panel indicators are lighted. This allows the operator to
determine if any of the LEDs are burned out. After approximately 10 seconds this se-
quence is completed. At that time the instrument will be configured as folléws:

HP FILTER . ALL OFF
LP FILTER . . . . ALL OFF
FM DE-EMPHASIS . . . Off
PRE-DISPLAY . . . . . . . Off
CALIBRATION (Option 010 only} . Off
MEASUREMENT Ce FREQ
DETECTOR Off#*
RATIO . Off
Ratio Reference 0
Limit e e Off
‘Lower Limit Reference 150 kHz
Upper Limit Reference 1360 Mtz
Limit Measurement Mode Frequency
AUTOMATIC OPERATION On
MANUAL OCPERATION

MHz INPUT FREQ .
4+ kHz (step size)

Automatic tuning**
0 kHz

Related
Sections

SPCL . . . . . . . . . . . . . . . Special Functions prefixed
1 through 8 in zero-suffix
mode; all others off except
Service Request Condition
{see below).
FM {Least sensitive range)
HP-1B Error Only (22.2)
Cleared

MODULATION OGUTPUT
& Service Request Condition
" Status Bytle .

*DETECTOR will be PEAK+ if a2 modulation measurement is selected immediately after power-up.

=#1£ M1z is pressed immediately after power-up the instrument will tune to 100 MHz,

Calibration, AM
Calibration, FM
Tuning
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Detectors

The Modulation Analyzer provides two types of audio detectors; peak and average (rms
calibrated). (The peak hold function also provided is covered under Detector, Peak Hold.)
The two peak detector keys select whether the positive peak (PEAK +) or the negative
peak (PFEAK—) of the demeodulated signal is measured. The average detector is calibrated

to read rms values with a sine wave input and is suitable for noise and residual measure-
ments. The selected detector at turn on is PEAK +. Once selected, the detector remains
unchanged and will be automatically activated each time modulation measurements are
made until another detector is selected. The signals at MODULATION OUTPUT or at

AM OUTPUT or FM OUTPUT are ot affected by the DETECTOR keys.

When a modulation measurement is selected, a detector will automatically be activated.
To select a different detector, press the appropriate key.

To measure negative peak AM modulation:

~Measurement—~ ~Detector—

LOCAL
{keystrokes) : AM PEAK -

" L]

! : M1D2
(program codes) Measuremer&t-——} E——-Detector
Key Program Code
. HP<I8
PEAK+ - D1
PEAK~— D2
AVG (RMS CAL) D4

The LED. in the selected DETECTOR key will light.

The response time of the audio peak detectors can be slowed down; refer to Detector
{Peak) Time Constant.

The PEAK+ detector is selected at power-up.

To display measurements made with the AVG (RMS CAL) detector as true average (not
rms calibrated), key in 111.0%, then press the % RATIO key.

Detector, Peak Hold Ratio
Detector (Peak) Time Constant Recorder OQutput
Moduiation Output
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Description

Procedure

Example

Program Codes

Indications

Comments

Related
Sections

Operation

Detector, Peak Hold

The Modulation Analyzer provides a PEAK HOLD key to be used in conjunction with
either of the two audio peak detectors, PEAK+ or PEAK— (refer to Detectors). When
active, PEAK HOLD causes the Modulation Analyzer to hold and display indefinitely
the greatest peak reading {+ or —) made.

Peak hold must be used with one of the peak detectors, To initiate peak hold, press the
PEAK HOLD key. The instrument will now hold and display the greatest peak reading.
To re-initiate a new peak hold cycle, press PEAK HOLD again. The display will now be up-
dated with the new peak. To turn off peak hold, press any DETECTOR key other than
the PEAK HOLD key or select a different MEASUREMENT.

To set up the Modulation Analyzer to measure the modulation transient on the output of
a signal generator when the generator’s AM switch is turned on:

Measurement russrves ) @TECE QT =,
LOCAL : AM h PEAKs PEAK HOLD
{keystrokes) . [j
. . M1D1D3
(pregram codes) Néeasurement———j_ ——]:—Detector

133 is ‘the HP-IB code for PEAK HOLD. (For more HP-IB information on PEAK HOLD,
refer to comments below.)

When the PEAK HOLD key is pressed, the light within the PEAK HOLD key will turn on.
The display will then show the greatest measurement value acquired since the PEAK HOLD
key was pressed. :

Since the peak detector circuitry has a limited rise time, narrow one-time peaks may yield
PEAK HOLD readings that are slightly low. To prevent errors when measuring narrow peaks,
repeat the peak-generating process several times while leaving PEAK HOLD active. This
assures the accuracy of the displayed results.

If PEAK HOLD is pressed while the average detector is active, the detector will switch to
last peak detector previously selected.

RECORDER QUTPUT is directly linked to the peak detector output and will also hold the
peak. Its output will deteriorate over a period of time after the signal is removed. The dis-
played peak, however, is stored in memory and does not deteriorate after the signal is
removed.

In remote operation, new peak hold cycles may only be initiated by code D3. Thus, if the
instrument is in HP-IB Hold mode (code T1), issue code D3 to initiate a peak hold cycle.
Although the display cannot be updated when in HP-IB Hold, the peak is captured, stored,
and updated. Upon leaving HP-1B hold via the triggering codes (T2 or T3), the data out-
put will represent the greatest peak captured since the peak hold cycle was initiated.

Detectors
Detector (Peak) Time Constant
Recorder Qutput
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Detector (Pealk) Time Constant

{Special Function 5)

The Modulation Analyzer normally makes modulation measurements using a relatively
fast-responding audio peak detector. By means of keyboard entry using the SPCL key,
the bandwidth of this fast-responding detector’s output can he reduced.

The slow response time (narrower bandwidth setting) is useful in stabilizing peak measure-
ments on unstable or noisy signals or whenever peak-measurement display jitter is con-
sidered excessive,

The Modulation Analvzer normally is set for a fast response. To change from fast to slow
or vice versa, enter the corresponding Special Function code, then press the SPCL key.

Peak Detector Special Function odes
Time Constant Code >
Fast Response 5.0 SPCL

Slow Response 5.1 SPCL 5.15P

To enter a slow audio peak-detector response mode:

— Code~———_~Function—,

LOCAL

{keystrokes) @ D @53{1

" HP-IB ' 5.1SP
(program codes) Code—  lenFunction

For HP-IB codes, refer to Procedure above.

As the numeric code is entered, it will appear on the front-pane! display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. Except
for Special Function code 5.0, the light within the SPCL key will turn on if not already on.
If the light is already on, it will remain on.

When the instrument is first turned on or when AUTOMATIC OPERATION is selected,
the audio peak detector time constant returns to the fast-response mode.

Detectors
Detector, Peak Hold
Recorder Qutput



Model 8301A Operation

Error Disable

{Special Funciion 8}

Description When the Modulation Analyzer is in AUTOMATIC OPERATION, some measurement
safeguards are selectively enabled or disabled in order to allow the broadest range of cali-
hrated measurements to be displayed. Consequently, the quality of the signal at MODU-
LATION QUTPUT is not safeguarded unless the selected modulation type (AM, FM, or
®M) is being displayed. By entering a Special Function code (8.8) the Modulation Ana-
lyzer can be set up as primarily a calibrated receiver. In this mode, ali measurement safe-
guards are always enabled so that not only are displayed results still calibrated but also
MODULATION OUTPUT is entirely safeguarded. Thus if an error message is not dis-
played, the signal at MODULATION OUTPUT (if present) is calibrated, and measurements
(distortion, for example) made on that signal are valid.

The operating modes described above are implemented by disabling or enabling various
combinations of the EO1 through E04 errors listed below. Most combinations of these
errors may be disabled or enabled by the operator allowing the behavior of the instrument
to be modified to meet the requirements of the measurement conditions.

Error Code Error Message Ervors Disabled When in
X ' Measurement Automatic Selection Mode
E01 Signal out of IF range Selected (8pecial Function 8.0)
EG2 Input circuits overdriven
E03 Input eircuits underdriven ‘;\;g lgone
. . . . one
Eg4 Audio circuits overdriven M None
RF LEVEL EQ1, E02, E03, E04
FREQ E02, E03, E04
IF LEVEL E01, E02, E03, E04
TUNED RF LEVEL E02,E08, E04
FREQ ERROR EQ1, E02, EO3, E04
I¥ Frequency (Special
Function 10) E01, B02, E03, E04
Procedure To selectively enable or disable the various errors listed under description above, enter the

Special Function code corresponding to the condition desired, then press the SPCL key.
The codes for the various conditions are given below.

Program

Error Condition Special Function Code Cnde “

Automatic setection 8.0 SPCL 8.08P
EOQ1 disabled 8,1 SPCL 8.18?P
E02 and E0O3 disabled 8.2 8PCL 8.25P
EQ1, EQ2, and EO3 disabled 8.3 SPCL 8.35p
EQ4 disabled 8.4 SPCL 8.48P
E01 and EQ4 disabled 8.5 SPCL 8.58P
E02, E03, and E04 disabled 8.6 SPCL 8.65P
EQ1, E02, E03, and E04 disabled 8.7 8PCL 8.78P
E01, E02, E03, and E04 enabled 8.8 SPCL 8.88F
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Error Disable (Cont'd)

(Special Function 8}

To operate the Modulation Analyzer as a calibrated receiver so that the signal at MODU-
LATION OUTPUT is always safeguarded:

——Code —— _—Function—

LOCAL
{keystrokes) D @seca
y 8.85P
(program codes) Code—J L Functien

For HP-IB codes refer to Procedure above.

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display then shows the measurement previously selected (or an error).
Unless Special Function code 8.0 was entered, the light within the SPCL key will turn on
if not alveady on. If the light is already on, it will remain on.

When E04 is disabled the audio autorange function ranges upward only. Thus, if a transi-
tory peak audio signal is detected, the Modulation Analyzer will increase the audio range
to accommodate it but wili not down range after it has passed. This prevents audio auto-
ranging from interfering with other measurements such as input frequency.

Errors disabled when in the automatic selection mode may be inadvertantly enabled when
a manual mode is selected. For example, when measuring frequency (E02 through EO4
automatically disabled) if E01 appears, keying in 8.1 SPCL to disable it reenables EO2

‘through E04. The best selection would really be 8.7 SPCL (EO01 through E04 disabled}.

Use the Special Display and the Special Special Display (described in Special Functions)
at any time to deteymine the present mode of the Error Disable Special Function, or the
error configuration when the function is in the automatic selection mode.

Error Message Summary
Special Functions




Model 8901A

Description

HP-IB Output
Format

Error Displays

Operation

Error Message Summary

The instrument generates error messages to indicate operating problems, incorrect key-
board entries, or service-related problems. The error message is generally cleared when the
error condition is removed.

Error messages are grouped by error code as follows:

E01 through E19 and E90 through E99. These are Operating Errors which indicate that
not all conditions have been met to assure a calibrated measurement. Operating Errors
can usually be cleared by a readjustment of front-panel controls (usually, the easiest way
is to press AUTOMATIC OPERATION). The Error Disable Special Function (8.N} can
be used to selectively disable certain Operating Errors.

£20 through E29. These are Entry Errors which indicate that an invalid key sequence or
keyboard entry has been made. These errors require that a new keyboard entry or func-
tion selection be made.

E30 through E89. These are Service Ervors and are generated to give service information
or bhecause a service function has been accessed and has generated a message. Service
errors do not necessarily represent failures within the instrument and must be enabled to
appear. Service Errors are discussed in the Service Section (VIII) of this manual.

The HP-IB output format for errors is shown below:

+900000DDE+O2CRLF

Line Fesd
Carriage Return
Fixed Exponent

Fixed Data
Error Code

For example, error E01 is output to the HP-IB as +90000001E+02CRLYF. This format dif-
fers from normal data outputs since normal data outputs will never exceed 4 x 10°. Once
an error has been input to the computing controller, the error code is simply dervived by
subtracting 9 x 10° from the input number, then dividing the result by 100.

Shown below are three types of error displays. The first is typieal of most error displays
and is shown as a general case. The second and third have specific meaning and occur often.

The above display exemplifies the general error display format. E means error while the
number is the error code. These errors are output to the HP-1B as shown under HP-IB
Qutput format above.
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Error Message Summary (Cont'd)

The display above means that no detectable signal falls within the IF passband. Either no
signal is at the input, or the instrument cannot tune to find the applied signal. (For ex-
ample, it may be manually tuned far enough away from an input signal that no power can
be detected in the IF.) This digplay is output to the HP-IB as E96 using the HP-IB output
format above.

This display means that a signal has been detected but for various reasons a measurement
result is not yet available, The instrument might be still completing the measurement re-
quested or in some cases, manual settings may prevent a measurement from being com-
pleted (for example, frequency measurements made on a low-level input signal with high
AM depth, or when the input attenuation is improperty set}. This display is never output
to the HP-IB, and typically indicates a {ransitory state in instrument operation.

'The table below describes ail Operating and Entry errors. The error code, message, and
the action typically required to remove the error-causing condition are given. The Com-
ments column gives additional information and references pertaining to particular errors.

ERROR
CODE MESSAGE . ACTION REGUIRED COMMENTS
Operating Errors
ECL Signal out of IF range. Re-tune to signal at input. _ H
EQ2 Input eircuits overdriven, Increase inpul attenuation range or 2
press AUTOMATIC OPERATION.
Q3 Input circuits underdriven. Decrease input attenuation range or 3
press AUTOMATIC QPERATION
Eo4 Audio circuits overdriven. Increase modulation range or press 4
AUTOMATIC OPERATION
Comments:

1. With the 1.5 MHz IF, the IF frequency must be 1,5 MHz +50 kHz.
With the 455 kHz IF, the IF frequency must be 455 MHz £2.5 kHz.
Refer to Tuning. EO1 turns off MODULATION OQUTPUT.

2. Refer to Attenuation, Input for nominal input levels. K02 turns off
MODULATION QUTPUT.

3. Refer to Attenuation, Input for nominal input levels. EO3 turns off
MODULATION OUTPUT.

4. Attempts to measure modulation levels greater than those specified or
improperly set modulation range cause this error. Refer to Modulation
Range,



Model 8301A

Error Messages
{Cont'd)

Operation
5
Error Message Summary (Cont’d)
il MESSAGE ACTION REQUIRED COMMENTS
Operating Errors
EO5 FM squelched Reduce signal level variations (AM) 1
at INPUT.

EG6 INPUT power protect relay Reduce signal level at INPUT, then 9
open. press any key.

E07 Display overrange, Increase range or press AUTO- 3

MATIC OPERATION.

E08 CALIBRATOR signal not Connect CALIBRATION OUTPUT 4
at INPUT {Opt. 010 only). {0 INPUT or turn off Calibrator,

E09 Option not installed. Select another instrument function. 5

E10 Input frequency out of Adjust input frequency to within 5
range, specified limits.

Ell Caleulated value out of Enter new RATIO reference. 7
range. _

E12 Timebase oven cold (only For highest accuracy, wait until oven 8
Opt. 002). is warm.
No input signal sensed by Increase level of signal at INPUT or 9
instrument (FHP-IB only). decrease input attenuation.

Comments:

1. EO5 often occurs when FM or ®M measurements are attempled on low-level
signals with high AM depth (> 90%). E05 turns off MODULATION OUTPUT.

2. Maximum allowable input level is 7 Vrms {1W peak).

3. If displayed during modulation measurements, increase modulation range. If
displayed during level measurements, increase input attenuation.

4. 1f the connection from CALIBRATION OUTPUT to INPUT is intact this error
may indicate calibrator malfunction.

5. EO09 display times out. E09 is not displayed with Special Function 15 and
Option 002 not installed. If the option is installed, E09 displayed may reflect
option malfunction. '

6.  E10 turns off MODULATION OUTPUT,

In dB RATIO, E11 is displayed when measurement results equal 0. (Log of 0
not allowed.)

8. E12 must be requested by Special Function 15. Refer to Special Functions,

9. E96 corresponds to a display of two dashes (——). E96 can occur when no

signal is applied or when EO3 is disabled and the intrument is manually tuned
where no signal is found. E96 (~——) turns off MODULATIGN OUTPUT.
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Error Message Summary (Cont’d)

Error Messages

{Cont'd) EBRURBUER MESSAGE ACTION REQUIRED COMMENTS

Entry Errors

E20 Emtered value out of range, Re-enter new value, -
E21 Invalid key sequence, Check for compatibility of funetions 1
selected.
£22 Invalid Special Function Check, then re-enfer correct Special 2
prefix. Function code,
E23 Invalid Special Function Check, then re-enter correct Special 3
suffix. Funetion Code
Invalid HP-IB code. Check, then re-enter correct HP-IB 4
code.

Service Errors

E30 Service related errors, Refer to service section of Manual. 5
through 89
Comments:

1. E21 occurs for example when CALIBRATION is pressed while not in AM
or FM. E21 times out,

E22 times out. Refer to Special Functions.
E23 times out. Refer to Special Functions.
This error always causes a Require Service message to be issued on the HP-IB.

U o

Service errors are normally disabled.
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Description

Procedure

Example

Program Codes

Indications

Comments

Operation

Filters

The high-pass (HP) and low-pass {L.P) FILTER keys cause the respective filters to be
inserted into the path of the demodulated signal ahead of the audio detectors and
MODULATION OUTPUT. The high-pass and low-pass filters, when in use, always affect
the signal at MODULATION QUTPUT, but never affect the rear-panel AM or FM
OUTPUTs.

Select the desired demodulated signal filter by pressing the appropriate keys. Only one
high-pass and one low-pass filter may be in at a time. To turn a filter off, press the key
again. To select a different filter, press the key corresponding to the desired filter, HP.IB
cades for the various filter keys {shown below) only turn the filters on (defeating others
in the group if on). To turn a high-pass or low-pass filter off via HP-IB, use code HO or LO
respectively or select another filter.

To select a b0 Hz to 15 kHz demodulated signal bandwidth:

—~HP Filter— ~LP Fiiter—

LDCAL ’ 50 H 168 kH

{keystrokes) ot :

Y (] (]
\HEIB H1L2

(pmga codes)

High-Pass FE?ter»—-—:r T Low-Pass Filter

HP FILTER Program Code LP FILTER Program Codle
“HP-B | L HP-1E 4
ALL OFF HO ALL OFF LO
50 Hz H1 3 kHz .1
300 Hz H2 15 k= L2
> 20 kHz L3

When a filter is in (by either automatic or manual selection), the LED within that filter’s
key will light.

The selected filters are always in the path of the demodulated signal whether or not a
modulation measurement has been selected. Thus, unless turned off, the MODULATION
OUTPUT is filtered. In addition, the selected filters remain in effect when switching
between modulation measurements.

Under certain conditions, filters are inserted automatically. When ®M is selected, the 50
Hz high-pass filter is inserted. When the 455 kHz IF is used, or when receiving carriers
below 2.5 MHz, the 15 kHz low-pass filter is inserted. The 50 Hz high-pass filter selected
in ®M may be turned off by pressing the key. When automatically inserted, the 15 kHz
low-pass may always be overridden by the 3 kHz filter, and if the carrier is above 2.5 MHz
the 15 kIlz filter may also be overridden by the >20 kHz filter. When leaving ®M, the

50 Hz high-pass fitter remains in the signal path until another modulation measurement is

selected, The 15 kHz-low pass selected by operating with 455 kHz IF is automatically turned

off when the 1.5 MHz IF is used.
373
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" Filters (Cont'd) o

Comments With no filters selected, the post-demodulation bandwidth is <920 Hz to >200 kHz, how-
{Cont'd) ever, the IF circuits and demodulators impose more severe bandwidth limits. Refer to AM,
FM, Freguency, IF, and Input High-Pass Filter, or ?M for bandwidth limitations.

The individual filter characteristics are given below. The 3 dB points are typicaily
accurate to £3%.

50 Hz High Pass: Two pole Butterworth 1% flat >200 Hz

300 Hz High Pass: Two pole Butterworth 1% flat =1 kHz

3 kHz Low Pass: Five pole Butterworth 1% flat <1 kHz

15 kHz Low Pass: Five pole Chebyshev 1% flat <10 kHz

>20 kHz Low Pass: Nine pole Bessel 1% flat <10 kHz (when used with square wave
modulation this filter typically overshoots <<1%. This filter’s 3 dB point is
typically 110 kHz.

“When the Modulation Analyzer powers up no filters are inserted.
Related AM [F Frequency, and Input High-Pass Filter Selection

Sections M &M
FM De-emphasis
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Description

Output Ranges

Procedure

Example

Operation

FM

The FM kev causes the Modulation Analyzer to measure the FIM deviation of the input
signal to which the instrument is tuned. In addition, demodulated FM is present at
MODULATION OUTPUT and the rear panel FM OUTPUT. (The demodulated FM is
present at FM QUTPUT in all measurement modes except RF level. Refer to FM OUT-
PUT. )y FM Measurements are specified for rates from 20 Hz to 10 kHz for cairiers

10 MHz and below {or whenever the 455 kHz IF is used) and 20 Hz to 200 kHz for
carriers from 10 to 1800 MHz (1.5 MHz IF only). The corresponding 3 db audio hand-
widths are 0.5 Hz to 15 kHz for carriers 10 MHz and below (or with the 455 kHz IF) and
0.2 Hz to 280 kHz for carriers from 10 to 1300 MHz (1.5 MHz IF only). Peak deviations
up to 40 kHz maximum can be measured on carriers below 10 MHz and peak deviations
up to 400 kHz maximum can be measured on carriers above 10 MHz.

Modulation Bange MODHLATION RECORDER
Snacial b Display QUTPUY guTRUT
PEAK + | AVE! pet Pogtai | Resolution Sensitivity (Rear Panel)
Function Code
(iHz dev.)| (kHz dev.) Code _ (Hz) {mVac/Hz {Vde/kHz peak dev.)
Antomatic Selection | 2.0 SPCL 2.08P Automatic Selecfion
<0 .47 <0.28% | 2.18PCL? | 2.18P 0.1% 18° 10%
=4 <2.8 2.1 8PCL 2.18P 1 1 1
2.2 8PCL? | 2.28P2
<40 28 2.2 SPCL 2 .25P 10 0.1 .1
2.3 SPCL? | 2.38P2
<400° <280° | 2.48PCL7 | 2.35P° 100° 0.01° 0.01°

1 Values are for sire wave modulation signal only.
2W§th THU microsecond de-emphasis, pre-display only.

sExcept 750 microsecond de-emphasis, pre-display.

To make an FM measurement, first tune the instrument to the input signal (refer to
Tuning or press AUTOMATIC OPERATION). Press the FM key, and select an audio
detector: PEAK+, PEAK— or AVG (refer to Detectors). To limit the demodulated sig-
nal bandwidth, press the appropriate filter keys (refer to Filters). In addition, if de-
emphasis filtering is desired, the appropriate time constant and display placement can
now be selected (refer to FM De-emphasis). If FM deviation is to be displayed relative
to a reference, refer to Ratio.

To measure the positive peak FM deviation in a 50 Hz to 15 kHz demodulated signal
bandwidth with a 750 us de-emphasis time constant placed before the display:
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Program Codes

Indications

Measurement
Technique

Model 8301A
4 d )
FM (Cont
LOCAL ~Measurement—, ~Detector— ,— Filterg= =[e-emphasis -,
(keystrokes) ™ PEAK + 04z 15kMz  PRE-DISPLAY 750 us
) 3 ¢ ) ©
M2D1H1L2P1P5
' Measurement-—-:j“ ——C—De-emphasis
(pmgmm codes) Detector ——Fiiters

M2 is the HP-IB code for FM.

The LEDs within the keys representing the selected functions will light. The kHz annunci-

ator to the right of the numerical display will light and the display will show the kHz
deviation on the carrier (or the eguivalent de-empahsized deviation).

Once the instrument is tuned to the input signal, the FM on the IF is demodulated by a
discriminator which produces a signal whose amplitude is proportional to the frequency
deviation. The demodulated signal is filtered, detected, and displayed as kHz deviation.
The FM de-emphasis filter may be inserted ahead of (PRE-DISPLAY on) or after (PRE-
DISPLAY off) the audio detectors (and display).

INPUT
ATTENUATOR  INPUT
MixEA

£
e DEMODULATOR

PRE-DISPLAY
IF LIMITERS §

e AUD VOLTMETER

AND DISPLAY

AUDIO

FHLTERG

FM
SOUELDH
iF AMP AMP

BISCAMINATOR

LOCAL
OSCILLATOR

Comments
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FM Measurement Block Biagram

The PEAK+ detector always detects the upward carrier frequency excursion while the
PEAK- detector always detects the downward carrier frequency excursion.

When operating with carrier frequencies below 2.5 MHz, the signal at MODULATION
OUTPUT is inverted unless the 455 kHz IF is being used. When operating with carrier
frequencies above 2.5 MHz or when using the 455 kHz IF, the signal at FM OUTPUT is
inverted.

The routine which automatically selects the audio range contains regions of overlap be-
tween 0.35 and 0.4 kHz (750 us de-emphasis, pre-display only), 3.5 and 4 kHz, and 35




Model 8901A

Comments
{Cont'd)

Related
Sections

Operation

FM (Cont'd)

and 40 kHz peak deviation as read on the display. When using the average detector rang-
ing will occur with lower modulation levels displayed. If the modulation level is reduced
from a higher range into an overlap region, the range may not change. To display the in-
creased resolution, press the FM key a second time. To set the instrument to a selected
modulation range, refer to Modulation Range.

When the Modulation Analyzer is first powered up, demodulated FM is at MODULATION
OUTPUT. The sensitivity is 0.01 Vac/mHz (<400 kHz peak deviation range) and will not
autorange to more sensitive ranges. This is because at power-up, FREQ is selected and
thus E04 (audio circuits overdriven) is automatically disabled. When E04 is disabled,
only autoranging to less sensitive audio ranges is allowed.

AM conditions which cause the carrier signal to disappear will cause inaccuracies in the
measurement of FM deviation or they may cause E05 (FM squelched} to be displayed.

Detectors FM De-emphasis Modulation Range
Detector, Peak Hold FM Output Ratio .
Filters Modulation Basics (Section 1—16) Residual Noise Effects
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FM De-emphasis

The de-emphasis filters can be selected to compensate for pre-emphasis on FM signals.
Pre-emphasis is a simple 6 dB per octive, high-frequency boost given to the audio signal
prior to modulating the carrier. The 3 dB corner frequency, [, , is commonly expressed
as a time constant 7,, where [, = 1/(2nr,). When selected, the filters are inserted into the
audio chain following the modulation filters. They always affect the signal at MODULA-
TION OUTPUT, The audio detector and display may be placed before or after the de-
emphasis. De-emphasis has no affect on the rear-panel FM QUTPUT. The 2 dB corners
of these filters are typically accurate to 3% and are given below.

“Time JdB
Constant Frequency
{us) {Hz}

25 6366
50 3183
75 2122
750 212.2

To de-emphasize the demodulated FM, press the key corresponding to the desired time
constant. The deviation will now be measured before de-emphasis is performed. If the
deviation measured is to be de-emphasized, press the PRE-DISPLAY key. To change the
de-emphasis time constant, press the key corresponding the new time constant desired.
In local operation, to turn off one of the de-emphasis functions, press the lighted key a
second time. In remote operation, turn filters off by code PO, However, note that code
PO also turns off the PRE-DISPLAY function.

To measure the positive peak FM deviation of a carrier with 750 us de-emphasis inserted
before the deviation measurement.

~~Measurement—_ -~ Detector~, — De-emphasis —,

LGCAL

AK - PRE-DISPLAY 758,
(keystrokes) P FEARS o

Mo ] OO

M2D1P1P5

(prﬂggam aodes) MB&S{} rement De-em phaSiS

Detector

FM DE-EMPHASIS
Time
Constant PRE-BISPLAY on PRE-DISPLAY off
(s}
Filters off POPI PO
25 P1P2 POP2
50 P1P3 POP3
5 PiP4 POP4
750 PiP5 POPS

When a de-emphasis filter is in and affecting the signal at MODULATION OQUTPUT, the
LED within that filter’s key will light. If de-emphasis affects the displayed measurement,
the light within the PRE-DISPLAY key will light.



Model 8901 A : Operation

- FM De-emphasis (Cont'd)

Comments Until they are turned off, the de-emphasis filters will aiways be active whenever demodu-
lated FM is present at MODULATION OUTPUT.

When 750 us de-emphasis pre-display is selected, the range of deviation measurements is
restricted to 40 kHz peak deviation or less after de-emphasis. However, an additional range
(0 to 0.4 kHz) is added for greater resolution when measuring very small deviations.

Related FM
Sections Modulation Output
Recorder Output
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FM Qutput

CAUTION

Do not apply greater than 10V peak (ac + de¢) into
the FM OUTPUT jack or damage to the instrument
may result.

Description The rear-panel FM QUTPUT {dc coupled, 10 k{2 output impedance) provides an auxiliary
output for the FM demodulated from the signal at the INPUT. This output is useful for
monitoring FM while displaying AM or ®M or when the modulation rate is very low. The
output signal comprises a dc voltage related to the detected IF frequency and an ac volt-
age {bandwidth 16 kHz, 1-pole) proportional to the FM deviation. With the input signal
centered in the IF, the nominal de offset voltage at FM OUTPUT is approximately 0.8 Vde
for the 1.5 MHz IF and —5.6 Vdc for the 455 kHz IF. The FM sensitivity is typically
6V /MHz or 6 mV/kHz, The dc voltage at FM OUTPUT may be calculated as follows:

__ (K) (FREQ ERROR)
1000

Vde = V off

Where: Vdec = the de voltage at FM OUTPUT in volts,

Vote = the dc offset voltage for the IF used in volts,
K = the FM sensitivity in mV/kHz,
and FREQ ERROR = the kHz error displayed when the FREQ ERROR key
is pressed.

Measure V., when the frequency error is 0 kHz. The sensitivity may be measured by the
procedure below.

Procedure To characterize the FM sensitivity at the FM OUTPUT, measure the dc voltage at the out-
put with an unmodulated 2 MHz carrier at the INPUT (use the 1.5 MHz IF). Move the
earrier to 1 MHz and again note the dc voltage. The sensitivity is:

(Vde @ 2 MHz) —- (Vdc @ 1 MHz) = V/MHz = mV/kHz

Example A 2 MHz unmodulated signal is applied to the INPUT. A dec voltmeter connected to FM
OUTPUT shows +3.89Vde. When the carrier is set to 1 MHz, —2.272 Vdc is read. The
FM sensitivity is:

(3.890) — (—2.272) = 6.161 V/MHz = 6,162 mV/kHz

Block Diagram A simplified block diagram of the FM demodulation chain illustrating the relationships
between FM QUTPUT and various other outputs and circuit blocks is given below.

Fu T Ep BTRUT
— DEMODHLATOR —, . L FM OUTPUT J
Fi PREDSPLAY o
SQUELEK ST ] i
£ VOLTMETER
Awp orr  DETECTSRE b mispLay

AUHG
FHTERS

IF
IF AR LIMITERS

LaCAL
éﬁsscummn

o TRPUT
T A
ATTENUATD BIXER

DISCRIMNATOR
MIDULATION ¢
SUTRUT

FM QUTPUT Block Diagram
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FM Output (Cont’'d)

Comments FM OUTPUT is unsquelched and also contains a significant I¥ component which is
greatest when operating at 150 kHz.

Note that the sense of the ac output component (corresponding to the demodulated FM)
is inverted for carriers with frequencies above 2.5 MHz.

When RF LEVEL is selected, 50 dB of input attenuation is inserted. This degrades the
accuracy of measurements made on the FM OUTPUT signal.

Related AM Output

Sections FM
Frequency Error
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Frequency (Input)

The {requency of the signal at the input of the Modulation Analyzer can be measured by
pressing the FREQ key. The signal frequency must fall between 150 kHz and 1300 MHz
and the Modulation Analyzer must be tuned. For input frequencies between 2.5 and
1300 MHz, the instrument is a heterodyne counter; for frequencies from 150 kHz to

2.5 MHz it counts the input directly, If manually tuned to the signal, the instrument can
typically count signals with power levels less than —60 dBm. When the instrument is mea-
suring input frequency, the signal at MODULATION OQUTPUT represents the last modula-
tion measurement made.

To make an input frequency measurement, first tune the instrument to the input signal
(refer to Tuning or press AUTOMATIC OPERATION). Press the FREQ key. Manual tuning
will be necessary when measuring low-level signals (inputs <-—25 dBm from 150 kHz to

650 MHz or <—20 dBm from 650 to 1300 MHz).

To measure the frequency at INPUT:

LGCAL FREQ
{keystroke} (o]

{program codes) Measurement

M5 is the HP-IB code for FREQ.

The LEDs within the FREQ key and the MHz annunciator to the right of the numeric dis-
play will light. The display will show the input frequency in MHz.

Once the instrument is tuned, the IF carrier is amplified by the IF Amplifier and Limiters
(>60 dB of gain). (For input frequencies below 2.5 MHz no down-conversion is made and
the input signal acts as the IF. Refer to Tuning for an exception.) The frequency of the
IF signal is counted. If the input was down-converted, the IF frequency is then subtracted
from the local oscillator frequency to derive the frequency at INPUT.

INPUT ¥ IF
ATTENUATAR ;ﬂl‘f;ié} AMPIEILTER  LIMITERS

(i)
05— > >
@acm
OSCHLLATOR

COUNTER!

CORTROLLER DISPLAY

Input Frequency Measurement Block Diagram
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Frequency (Input) (Cont'd)

Comments The Modulation Analyzer powers up measuring the input frequency.

When the Error Disable Special Function is in the automatic selection mode (code 8.0}
very low level signals may be counted without generating errors (E0G3 for example).

However, other modes of this Special Function will allow exrors to be generated at much
higher signal levels. Refer to Error Disable.

1t is important to note that the frequency displayed when FREQ selected is the input
signal frequency regardless of whether the LO is properly tuned or not as long as a signal
is present in the IF. Thus, when using the * kHz or | kHz functions, the displayed input
frequency will not change although tuning has been altered. The FREQ ERROR function
will demonstrate the changed tuning. Typically, the instrument must be tuned within

50 kHz of the input frequency or E01 will be displayed. Use Special Function 8.1 to
defeat the tuning error, E01, to increase the usable IF bandwidth.

Whenever signals below 2.5 MHz are tuned to using the 1.5 MHz [F, the LO is placed at
101.5 MHz and the input signal is allowed to pass directly into the 1.5 MHz IF. (The LO
serves only to turn the mixer on.) Note, however, that this also creates a passband from
98.5 to 104.5 MHz. If this is a problem, manually tune the LO so the passbands fall in
some unoccupied region of the input spectrum. This requires that exror EO1 must be dis-
abled. Also, as a result, input frequency measurements will be incorrect, but the IF fre-
quency function (Special Function 10) can be used to measure the input frequency ingtead.

When working with agile frequency sources (such as frequency synthesizers), it is possible
for the carrier to hop to a frequency whose spectrum still has sufficient power within the
tuned passband of the Modulation Analyser’s input. When this occurs, the Modulation
Analyzer may not retune (if in an automatic tune mode) since it appears that the carrier
simply dropped in power. If the instrument does not retune, frequency and power mea-
surement results may not be as expected. Use the manual tune mode if possible when
working with frequency agile soutces.

When tuning manually, it is possible to adjust the LO so that the input signal falls into the

image passband. This can oceur, for example, when the * kHz or | kHz keys are used. Fre-
quency measurements made when this occurs will be inaccurate. Refer to Tuning for illus-
tration of image passbands.

The large gain in the IF Amplifier and Limiters makes frequency measurements on input
signal levels less than —60 dBm typical. When automatically tuning, the instrument will
always tune to the most powerful signal at the input. However, if the approximate fre-
guency is known, manual tuning will cause more powerful signals to be ignored if they
fall outside the bandwidth of the IF amplifier. {Images may also appear within this band-
wicth.)

When the FREQ key is pressed, MODULATION OUTPUT continues to produce the last
selected modulation signal, filtered and {or) de-emphasized {except PRE-DISPLAY) as
previously selected. The calibration of MODULATION OUTPUT depends upon the IF sig-
nal level and should be assumed only when all errors are enabled (Special Funetion 8.0).

Related Error Disable Frequency, IF Ratio
Sections Frequency Error  Frequency Resolution
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Frequency Error

The FREQ ERROR key causes the Modulation Analyzer to measure the difference in kHz
between the input signal frequency and the frequency to which the instrument is tuned.
This function may be used either to observe frequency drift of input signals or to compare
input frequencies against a keyboard entered reference. The input frequency must fall with-
in the passband of the IF being used. For the 1.5 MHz IF, the passband is approximately

3 MHz wide. For the 455 kHz IF, the passband is approximately 200 kHz wide. When
the instrument is measuring frequency error, the signal at MODULATION QUTPUT repre-
sents the last modulation measurement made.

To make a frequency error measurement, apply the test signal to the Modulation Analyzer’s
INPUT jack. If a frequency drift measurement is to be made, allow the instrument to auto-
matically tune to the signal, then press MHz to prevent retuning. Now, press the FREQ
ERROR key, and the frequency drift will be displayed. If a frequency comparison is to be
made, enter the reference frequency (in MHz) on the keyboard, then press the MHz key.
The difference frequency will be displayed. The number will be negative if the signal fre-
quency is lower than the reference and positive if the signal frequency is higher than the
reference.

To measure the error of an oscillator designed to operate at 30 MHz, connect the oscilla-
tor’s output to the Modulation Analyzer’s INPUT jack.

~—Measurement— ~ Data-- ,—Function—

LOCAL ' r L:J r .

. hal 2 INPUT
(kevsnakes) Lj FREQ sz [EJ FREO

3 ERROR

" HP-IB S530MZ
(nrogram codes) I\ﬂeasurementJT_EmFunc‘{ion
Data

S5 is the HP-IB code for FREQ ERROR.

When FREQ ERROR is selected, the LEDs within the S (shift)-and FREQ ERROR keys
will light, and the kHz annunciator will also light. The display will show the frequency
error in kHz.

When the Modulation Analyzer is tuned, the IF signal is amplified and limited (>60 dB of
gain}). If manually tuned, the input frequency is determined {refer to Frequency [Input] )
and compared to the keyboard-entered frequency or the frequency the moment MHz was
pressed. The difference is displayed as frequency error.

If the instrument is automatically tuned, two methods of determining frequency error are
used. Above 2.5 MHz (i.e., when down-converting) the frequency of the actual IF signal is
subtracted from the selected IF frequency (455 kHz or 1.5 MHz) yielding the frequency
error.

Below 2.5 MHz, the input signal is passed directly into the IF without down-conversion,
When the signal is first located, the frequency is counted, and when the frequency error

is selected, this first counted frequency becomes the reference. Subsequent frequency counts
are subtracted from this reference, and the results are displayed as frequency etror.
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Frequency Error (Cont’'d)

Ry . 1 iF
ATTENUATOR INPUT  ARMB/EHTER  LMITERS

MIXER
COUNTLRS

EN )---—- .:‘ > ; 2 CENTROLLER FSPLAY

LOCAL
OSCILLATOR

fntulutnlurel

.,wm,u.uul
it

L0

Frequency Error Measurement Block Diagram

The frequency error function may be used with the automatic tuning — low-noise LO tune
mode, but it is most valuable when used with manual tuning. It is not recommended that
frequency error be used when in automatic tuning—track mode since an inherent tuning
error exists in this mode.

Frequency Error, in conjunction with the kHz () and kHz {{) keys, is most useful for
checking channel accuracy on multichannel transmitters. By setting the step frequency
to the channel spacing, the accuracy of evenly spaced channels may be rapidly determined.

When tuning manually, it is possible to adjust the LO so that the input falls in the image
passband. This can occur, for example, when the kHz (1) or kHz (1)} keys are used. Fre-
quency erroy measurements made when this occurs wili be inaccurate, Refer to Tuning
for an illustration of the image passbands.

Normally, the counter updates the display five times each second. For selection of other
resolutions, refer to Frequency Resolution. Counter accuracy is the reference accuracy
+3 counts.

When the FREQ ERROR key is pressed, MODULATION OUTPUT continues to produce
the last selected modulation signal, filtered and (or) de-emphasized {except PRE-DISPLAY)
as previously selected. The calibration of MODULATION OUTPUT depends upon the in-

put signal level and should be assumed only when all errors are enabled {Special Function
8.8).

To display frequency error in parts per million, first display the frequency error, then enter
1/10 the reference frequency (in MHz) as a ratio reference and press the % RATIO key.
The display will now show the frequency error in parts per million.

Error Disable
Frequency, IF
Freguency, Input
Freguency Resolution
Tuning
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Frequency' I F ........
{Special Function 10}

Description Using the numeric keyboard and the SPCL key, the Modulation Analyzer can be set to
display the frequency, in MHz, of the signal present in its IF. When the instrament is
measuring IF frequency, the signal at MODULATION QUTPUT represents the last modula-
fion measurement made.

Procedure To measure the IF signal frequency, enter the code 10.0 via the numeric keys, then press
the SPCL key.

Example To display the frequency of the signal in the IF:
LOCAL Code ~ -~ Function=,
(keystrokes) @ . @ . SPCL
§ B 10.05P
{program codes) Codej T Function
Program Code 10.0 is the HP-IB code to measure IF frequency.
Indications All measurement key lights will turn off, the LED within the SPCL key will light, and the

MHz annunciator to the right of the display will turn on. The display will show the IF
frequency in MHz.

Measurement The IF signal, created when the Local Oscillator and the input signal mix, is amplified by

Technique the IF Amplifier and FM Limiters. (Below 2.5 MHz no down-conversion is made and the
input signal is passed directly into the IF.) The frequency of this IF signal is counted and
displayed.

L i i o
ATTENUATOR AMPIEILTER  LIMMTERS
LERUATOR e " CENTROLLER DISPLAY

»!ﬂ—» i
i
LOCAL
@ascau.ama

¥ Frequeney Measurement Block Diagram

Comments Normally, the counter updates the display five times each second. For selection of other
resolutions refer to Frequency Resolution. Note that counter accuracy is the reference
accuracy +3 count.

When measuring IF frequency, MODULATION OUTPUT continues to produce the last
selected modulation signal, filtered and {or) de-emphasized (except PRE-DISPLAY) as
previously selected. The calibration of MODULATION QUTPUT depends upon the IF
signal level and should be assumed only when all errors are enabled (Special Function 8.8).

Related Error Disable Frequency Resolution
Sections Frequency (Input) Special Functions
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Description

Procedure

Example

Program Codes

Indications

Comments

Related
Sections

Operation

Frequency Resolution

{Special Function 7}

When frequency measurements are made, the Modulation Analyzer normally updates the
display five times each second. The resclution is 10 Hz for frequencies below ~18 MHz,
100 Hz from ~19 to ~320 MHz, and 1000 Hz above ~320 MHz, Use the numeric key-
board and the SPCL key to set the frequency resolution to either 10 Hz for frequencies
below 1 GHz and 100 Hz for those above 1 GHz or to 1000 Hz for all frequencies. Set-
{ing resolution affects input frequency, frequency error, and IF frequency measurements.

To set the frequency resolution to a selected range or to re-enter the automatic selection
mode, key in the corresponding Special Function code, then press the SPCL key.

Frequency Resolution Special Funetion Program
<1 GHz > 16Hz Code
Automatic Selection 7.0 8PCL 7 08P
10 Hz 100 Hz 7.1 SPCL 7.18F
100G Hz 1660 Hz 7.2 SPCL 7.259

To measure frequencies greater than 1 GHz with 100 Hz resolution:

—Codg——— ~Function—

LOCAL
{keystrokes) | .
v AL L
7.15P
(program codes) Code— L Function

The HP-IB codes for the various frequency resolution settings are given under Procedure
abave,

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. Unless
Special Function code 7.0 was entered, the light within the SPCL key will turn on if not
already on. If the light is already on, it will remain on.

The Modulation Analyzer need not be making frequency measurements in order to change
resolution modes, however, the resolution mode only affects frequency related measure-
ments. Counter accuracy is the reference accuracy +3 counts.

When the Modulation Analyzer is first powered up, or when AUTOMATIC OPERATION
is selected, the instrument is placed in the automatic selection mode (code 7.0).

Frequency, {Input)
Frequency Error
Frequency, IF
Special Functions
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Program Code
" HP-B ]

Indications

Comments

Reiated
Sections
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Hold Settings

{Special Function 9)

By keyboard entry using the SPCL key, the Modulation Analyzer ranges can be held. This
function is the corollary to the AUTOMATIC OPERATION key and places Special Func-
tions prefized 1 through 4 and 8 into non-automatic modes. HP and LP FILTERs, FM DE-
EMPHASIS, MEASUREMENT, DETECTORS, and RATIO are unaffected. Any of Special
Functions prefixed 1 through 8 that are already in manual modes are not affected, The
table below summarizes the effect of Hold Setfings.

Special Function Special Function Effect of Hold Setting
Prefix Deseription Special Fungtien
1 Input Attenuation Holds Setting
2 Modulation Range Holds Setting
3 IF Frequency and Input High Pass Holds Setting
Filter
4 Tune Mode Manual Mode (code 4.2)
5 Audio Peak Detector Time Constant No Effect
6 AM ALC Response No Effect
T Frequency Resolution No Effect
3 Error Disable Holds Setting

To hold settings, enter the code 9.0 via the numeric keys, then press the SPCL key.

To hold settings:

e Gl —— ~Functionm—,
o) (e) (e

9.05P
Cr.}de——]—_[;m—?unction

LOCAL
(keystrokes)

(program codes)

9.0SP is the HP-IB code for the Hold Settings Special Function.

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. The
light within the SPCL key will turn on if not already on. If the light is already on, it will
remain on,

Once settings have been held by the Hold Settings Special Function, one or more of them
may be returned to their automatic modes by issuing the corresponding Special Function
code. As an example, Hold Settings places the instrument in manual tune mode. Use

4.0 SPCL to re-enter automatic tuning.

Attenuation, Input
Error Disable
IF Frequency and Input High-Pass Filter Selection

Modulation Range
Special Functions
Tuning
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Description

Oﬁei‘fati on

HP-1B Address

(Special Function 21)

By keyboard entry using the SPCL key, the Modulation Analyzer’s present HP-IB address
can be displayed. The display is in binary and also shows whether the instrument is set

to talk only or listen only, and whether it is at present issuing a service request. The HP-IB
address display will not time out, but it can be cleared by pressing any keys except the
LCL, 8(8hift), or number keys.

Procedure To display the HP-IB address, key in the code 21.0 on the numeric keys, then press the
SPCL key. To clear the display, press the CLEAR key. A list of allowable HP-IB addresses
is given below:

Allowahle HP-1B Address Codes
Talk Listen | Decimal Talk Listen |Decimal
Address Switches Address | Address | Equiva- Address Switches Address | Address |Equiva-
Char- | Char- | lent ' Char- Char-  jlent
AB | A4 Al | AZ | A1 acter acter Ab Ad L A3 | AZ Al | acter acter
g jij 0 0 0 @ sp 0 1 0 g ] 0 P 0 16
0 h 0 ! 1 A ! 1 i 0 0 0 1 a } 17
0 0 0 1 0 B " 2 1 0 0 1 8 R 2 18
g ¢ 0 i 1 C # 3 1 0 H 1 i § 3 19
g ] 1 O ] 0 $ 4 1 0 1 ] 0 T 4 20
0 G 1 G 1 E % 5 i 0 1 0 1 U 5 21
] g 1 1 0 F & 6 1 0 i 1 ] v § 22
0 0 1 1 1 G ! 7 1 0 1 1 1 W 7 23
0 1 g 6 0 H { 8 1 1 0 L 0 X 8 24
3] 1 g it 1 | ) 8 1 1 g ] 1 Y 9 25
g 1 0 1 0 J * 10 1 1 ! 1 (} z ; 26
g 1 g } 1 K + 1 1 1 ] 1 1 [ ; 21
g 1 1 ] ] L : 12 ¥ i 1 i ] \ < 28
g 1 1 0 1 ] - 13 1 1 1 o i ] = 29
(IR (s DS B8 IO NN R (/50 RERR | IR 4 1 1 1 i 0 -~ > 30
] 1 1 1 1 o / 15
Indications As the numeric code is entered, it will appear on the front-panel display. When the SPCIL

key is pressed, the light within the key will turn on and all measurement key lights and
annunciators will turn off, The display will show a binary number of the form AAAAA.
TLS where AAAAA is the HP-1B address in binary and T, L, and S have the meaning in-
dicated in the table below:

T L S
NOT NOT NOT
] TALK LISTEN REQUESTING
ONLY ONLY SERVICE
i TALK LISTEN REQUESTING
ONLY ONLY SERVICE
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HP-IB Address (Cont'd)

(Special Function 21)

indications If T and L are both 1, the instrument is set to talk only (talk overrides listen). If all the
{Cont'd) A digits are set to 1 and T is 1, the instrument will talk status only (i.e., output the status
byte only). (If all digits AAAAATL are 1 but S is 0, the HP-IB board is not installed.)

Example Display the HP-IB address:

LOCAL ﬁEOde ~Funetion=_

keystrokes ( | @

(key ) 31 L ﬂ - o secL

L e 4 21.05p
{program codes) Code—] [~ Fynction

If the following was displayed:

then the HP-1B addressis 01110 in binary or 14 in decimal. In ASCII, the talk address
is N, and the listen address is ., {decimal point). The instrument is not set to talk or
listen only, but it is issuing a service request (setting the SEQ control line true).

Program Code 21.0 5P is the HP-IB code to read HP-IB address.

Comments The HP-IB address display is continuously updated. This makes setting the address easy
since the result of changing a switch setting is immediately visible on the display.

For information on setting the HP-IB address of the Modulation Analyzer, refer to Sec-
tion I of this manual. '

The factory-set address is as shown in the example, decimal 14.

Related Special Functions
Sections Remote Operation, Hewlett-Packard Interface Bus (page 3-26)
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Model! 89014 . Operation

- IF Frequency, and Input High-Pass Filter Selection

{Special Function 3}

Description The Modulation analyzer uses one of two IF frequencies, A 1.5 MHz IF is automatically
selected for input frequencies below 2.5 MHz or above 10 MHz, while a 455 kHz IF is
selected for inputs between 2.5 and 10 MHz. The IF, however, may be manually set to
either 455 kHz or 1.5 MHz. In addition, an input high-pass filter can be manually inserted
to reject low frequencies, if present, when measurements are to be made on higher fre-
quencies (signals greater than 10 MHz). Use the numeric keyboard and the SPCL key to
manually select both the TF frequency and the input high-pass filter.

The IF 3 dB bandwidth is approximately 3.0 MHz for the 1.5 MHz IF and 200 kilz for the
455 kHz IF. (Refer to the bandwidih diagram in Tuning.) Whenever the 455 kHz IF is se-
lected, the Modulation Analyzer automatically inserts the 15 kHz low-pass modulation filter.
Under these conditions, only the 3 kHz or > 20 kHz low-pass filters will override that filter.
Whenever the 1.5 MHz IF is used below 2,5 MHz the 15 kHz low-pass is again selected; how-
ever, under these conditions only the 3 kHz low-pass overrides it. The following procedure
selects the IF frequency and input high-pass filter combination, however, using the 4556 kHz
IF below 2.5 MHz requires a special procedure which can be found in the Tuning section.

Procedure To manually select the IF frequency and input high-pass filter combination, key in the
corresponding Special Function code, then press the SPCL key.

. . . Program
i Freguency input High- Special Function
{MHz) Pass Filter Code

Automatic IF Qut 3.0 SPCL

frequency selection

0,455 ' Out 3.1 8SPCL 3.15P
1.5 Out 3.2 SPCL 3.28P
0.455 In 3.38PCL 3.38P
1.5 “In 3.4 SPCL 3.45P

Example To use the 455 kHz IF above 10 MHz (input high-pass filter in):

LOCAL o Code—— —Function—

{keystrokes) D @ E]ggm

{program codes) ' Code — L Function

Program Codes The HP-IB codes for setting various IF frequency and input high-pass filter combinations
"HP-IB are given under Procedure above.
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IF Frequency, and Input High-Pass Filter Selection

Indications

Comments

Related
Sections
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(Cont'd)
{Special Function 3}

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. Unless
Special Function code 3.0 was entered, the light within the SPCL key will turn on if not
already on. If the light is already on, it will remain on.

When a new IF frequency is selected, the instrument immediately retunes to accommodate
it.

Frequency and tuned RF level measurements may typically be made on very low-level
signals (to —60 dBm). Using the narrow bandwidth of the 455 kHz IF for signal frequen-
cies below 2.5 MHz or above 10 MHz increases the sensitivity and selectivity of the Modu-
lation Analyzer in these modes.

When using the 455 kHz IF on input signals with frequencies above 300 MHz, AM due to
FM increases substantially.

When first powered up, or when AUTOMATIC OPERATION is selected, the Modulation
Analyzer is placed in the automatic selection mode.

Frequency, IF Special Functions
Hold Settings Tuning
Level, IF
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Description

Biock Diagram

Comments

Operation

IF Qutput

CAUTION

Do not apply greater than 40 Vdc or greater than
+15 dBm into the rear-panel IF QUTPUT jack.

The rear-panel IF OUTPUT provides a buffered IF output useful for monitoring the Modu-
lation Analyzer’s intermediate frequency signal. The ac coupled signal has a range of

150 kHz to 2.5 MHz and normally varies in level from —27 to —3 dBm into 500 depend-
ing upon the input signal level, input attenuation setting, and the measurement selected.
The 3 dB bandwidth of the signal at IF OUTPUT is ~3 MHz for the 1.5 MHz IF and ~200
kHz for the 455 kHz IF. At any particular input level and front-panel setting, the flatness
of the IF OUTPUT with input frequency is typically £5%. The 1IF OUTPUT jack is a female
BNC connector.

A simplified block diagram of the down-conversion circuits that develop the IF OUTPUT
signal is shown below.

i TO AM DEMODULATOR
T Py T
ATTENUATOR it IF AMP iF BUFFER

LT T
! i L

CAL Lo T3 PR OEMODULATOR
QECILEATOR

IF QUTPUT Block Diagram

The Modulation Analyzer can also be used as a down-converter. Use IF OUTPUT as the
down-converter’s output.

IF QUTPUT can be used to check for spurious signals in the IF by connecting a spectrum
anatyzer to the jack.

Loads which may output spurious signals into the [F QUTPUT (such as some counters)
may cause spurs in the Modulation Analyzer’s IF circuits resulting in inaccurate
measurements.
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Description

Procedure

Example

Program Code

Indications

Measurament
Technique
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Level, |F

The IF LEVEL key causes the Modulation Analyzer to measure the signal level in its [F
and display it as a percent of the optimum level. An IF level display of 100% indicates
sufficient signal strength to guarantee accurate AM, FM, and &M measurements. When IF
LEVEL is selected, MODULATION OUTPUT continues to output the demodulated signal
corresponding to the last modulation measurement selected. If, however, the IF level is
not 100%, the calibration of the MODULATION OUTPUT signal is not specified.

To display the IF level as a percent of optimum, press the § (shift) key, then the IF
LEVEL key. If IF level is to be displayed relative to some reference level or in dB refer to
Ratio,

To measure I¥ Level:

LOCAL ~—Measurement—,
{keystrokes) E] L;J
_ 3 LEVEL
S3
{pregram codes) Measurement

53 is the HP-1B code for IF LEVEL.

When IF LEVEL is selected, the LEDs within the 8 (shift)} key and the IF LEVEL key will
light, the % annunciator will light, and the display will show the percent of optimum IF
Level.

Once the instrument is tuned, the ALC loop of the AM Demodulator detects the average
i¥ signal level. This level is then measured and dispiaved as a percent of the optimum
level. If the ALC loop is closed and sufficient signal power is available, the TF level is
antomatically adjusted to a preset ALC reference level and the display will show 100%.
if the ALC loop is open, the input attenuator and the input signal level may need to be
adjusted to achieve the 100% level.

INPUT e AM DEMODULATOR m
ATTENUATOR é‘"\;;’(g‘ IF AMP [ALE LDOP)

o 70 AURHG DETECTERS
RPGT |

sl
VOLTMETER
AND DISPLAY

{F Level Measuremant Bleck Biagram
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Comments

Related
Sections

Operation

Level IF (Cont'd)

When enabled, EO3 (input circuits underdriven) will be generated whenever IF level is less
than 100% optimum.

When operating with the AM ALC loop open, the AM displayed represents the demodu-
lated ac riding on the carrier while the IF level displayed represents the average carrier
level. The AM % can be computed by the following formula:

demodulated ac AM % displayed
: x 100% =7 :
average carrier level 1F level displayed

x 100%

An easy way to make the Modulation Analyzer do the computation for you is to first
observe the IF level, then switch to AM and enter the IF level on the numeric keys. Now
press the % RATIO key. AM will now be displayed accurately although the IF level was
not 100%.

In general when the AM ALC is off (loop open), use [F levels »100% for FM measure-
ments and <100% for AM measurements.

AM ALC Response Time

Level, Tuned RF
Level, RF
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Comments
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Level, RF

The RF LEVEL key causes the Modulation Analyzer to measure the peak broadband RF
power at INPUT in watts. In addition, MODULATION OQUTPUT is turned off during this
measurement, however, AM OUTPUT and FM OQUTPUT (rear panel) remain active but
uncalibrated. The tuning of the instrument remains unchanged.

1 milliwatt to 1 watt into 50L. {0 to +30 dBm or 0.22 Vims to 7 Vrms.) 1 W maximum
resolution.

To make a broadband RF power measurement, press the RF LEVEL key. (If the RF
level is to be displayed relative to some reference level refer to Ratio. )

To measure the peak envelope power of an RF input signal:

LOGAL ~~Measurement—,
RFLEVEL
(keystroke) :
" HPAIB V4
{program codes) ' Measarement

M4 is the HP-1B code for RF LEVEL.

When RF level is selected, the LEDs within the RF LEVEL key and the watts annuncia-
tor will light. The display will be in scientific notation form; that is, a 4-digit number fol-
lowed by a signed power-of-10 multiplier, For example, if the display shows:

then the power at INPUT is 8.983 x 1073 watts (9.983 mW).

The broadband RF power at INPUT is detected by an RF peak detector. The output of
the detector is measured and displayed as watts.

INPUT
ATTENUATOR

GYERPOWER
RELAY

TG QTHER

MEASUREMENT CIRCUTS
VOLTMETER
ARD DISPLAY

RF Level Measurement Block Diagram

Selection of RF LEVEL causes the Modulation Analyzer to set its input attenuation to
50 dB regardless of any other setting {including Special Function 1). The input high-pass
filter (Special Function 3} is also removed if previously inserted.
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Comiments
(Cont’d)

Related
Sections

Operation

Level, RF {(Cont'd)

The maximum allowable input level is 1 watt into 5052, Input levels greater than 1 watt
cause the overpower relay to open and the display to show E06. To reset the relay, re-
move the input signal and press any measurement key.

To display power in dBm, enter the number .001, then press the dB key.

Attenuation, Input
Frequency, IF
Level, IF

Level, Tuned RF
Ratio

3-97



Operation

Description

Measurement
Range

Procedure

Example

Program Code

Indications

Measurement
Technique

3-98

Model 8201A

Level, Tuned RF

The TUNED RF LEVEL key causes the Modulation Analyzer to measure the peak RF
power falling within its tuned IF (refer to the second figure under Measurement Technique
below). When TUNED RF LEVEL is selected, MODULATION OUTPUT continues to
output the demodulated signal corresponding to the last modulation type selected. AM
OUTPUT and FM OUTPUT (rear panel) remain active during this measurement.

NOTE

The Tuned RF level function is not calibrated for absolute
power measurements.

10 nanowatts to 1 watt into B0 (—50 to +30 dBm or 707 uVio 7.07V). 1 nW maximum
resolution.

To make a tuned RF level measurement, first tune the instrument to the input signal (refer
to Tuning or press AUTOMATIC OPERATION). Manual tuning will be necessary when
measuring low-level signals (inputs <—25 dBm from 150 kHz to 650 MHz or <—20 dBm
from 650 to 1300 MHz). Press the S (shift) key, then the TUNED RF LEVEL key. If the
tuned RF level is to be displayed relative to a reference, refer to Ratio.

To measure the tuned BF level of an input signal:

~Measurement -,

LOCAL .
(keystrokes} TEE%:
s RF LEVEL
5S4
(program codes) Measurement

54 is the HP-IB code for TUNED RF LEVEL.

When TUNED RF LEVEL is selected, the LEDs within the S (shift) key and the TUNED
RF LEVEL key will light and the watts annunciator will also light. The display will be in

scientific notation form;a 4 or b digit number followed by a signed power of 10 multiplier.

For example, if the display shows

then the tuned RF level is 10.83 x 1070 watts {10.83 uW).

When the Modulation Analyzer is tuned, all the power falling within the [F is amplified
and peak detected. It is then measured by the voltmeter and displayed in watts.
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Measurement
Technique
(Cont'd)

Comments

Operation

Level, Tuned RF (Cont'd)

INPGT
ATTENUATER ;N?U; OLTMETER
MK E:

i
Rs FEAL
BARDWIDTH oo o) y
7 AP FliTen  DEIEGIDR AND DISPLAY

>

L0CAL
"\ B3ci LATR

Tuned BF Level Measurement Block Diagram

The bandwidth of the 455 kHz IF (normally used for input frequencies between 2.5 and
10 MHz) is approximately 200 kHz. The bandwidth of the 1.5 MHz IF (normally used
for input frequencies below 2.5 MHz or above 10 MHz) is approximately 3 MHz. How-
ever, each nominal IF passband also has an image passband which may contain signals with
significant power. The IF and image bandwidths and their relationships to the local
oseillator signal (LO) are illustrated for each IF in the spectrum diagram given below.

To display power in dBm, enter the number .001, then press the dB key.

Absolute power measurements are most accurate in RF level, however, power measure-
menis have greater dynamic range in tuned RF level.

1N WHEGH E0% (SIBNAL
SUT OF IF RANGE) 1§
DiSPLAYED.

{L3 455 kH7} Lo

KOMINAL
TURED FREQUENCY

455 kHa {F LhMHy IE

250 kHz

200 kHz
f——nt 3 MK 3 MHz y

120 kHa--4- | 2.7 WH | 27 MH: i
+ 180 kHz o } i 180 kHz
. ] o fe-ro0 it |

LEVEL

(L 53 kHz)
SIGNAL
IMAGE

L3 LS MH
HENAL
IMAGE

FREQUENCY L0 — 1.5 ¥Hz) Lo
HOMINAL

TFUNED FREQUENCY

Related
Sections

Spectrum Diagram of the 455 kHz and 1.5 MHz Tuned Bandwidths
Level, IF

Level, RF
Ratio
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Limit

{Special Function 14)
Using the numeric keyboard and the SPCL and RATIO keys, upper and lower measure-
ment limits may be entered into the Modulation Analyzer, Subsequent out-of-limit meas-
urements will then cause the LIMIT annunciator to light. If enabled, reaching an upper or
lower limit will also cause the Modulation Analyzer to issue an HP-1B service request. (Re-
fer to Service Request Condition.) The LIMIT light will turn off after 5 measurement cycles
if further measurements are not out of limits, however, the service request can only be
cleared by serial polling or by a Device Clear message. Only one upper and one lower limit
can be set at a time and each limit (upper or lower) can only be in effect in one measure-
ment mode. The measurement mode need not be the same for both the upper and lower
limits. Both limit references can be displayed, cleared, and restored, and the measurement
modes for both limits may be displayed.

A limit reference must first be entered as a RATIO reference. To do this, first select the
MEASUREMENT in which the limit is to be used, then key in the value of the limit on the
numeric keyboard, and press either the % or dB key. (Since the RATIO keys are used here
simply to enter the limit into the instrument it does not matter which key, % or dB, is used.)
The entered value is now stored as a RATIO reference. To make this reference negative or to
transtorm it directly into either an upper or lower limit reference, key in the corresponding
Special Function code, then press the SPCL key. The Special Function codes most use-

ful when working with the limit functions are listed below:

Action Speciglos ::m:tian Pm nde
Ratia Read RATIO reference 11.2 SPCL 11.28P
Make RATIO reference negative 11.3 $PCL 11.38P
Clear limits; turn off LIMIT annunciator 14.0 SPCL 14.08P
Set lower limit to RATIO reference 14.1 SPCL 14.15P
Set upper limit to RATIO reference 14.2 SPCL 14,28P
Restore lower limit 14.3 SPCL 14.35P
Limit Restore upper limit 14.4 SPCL 14.48P
Read lower limit 14.5 SPCL 14.58P
Read upper limit 14.6 SPCL 14.68P
Read lower limit measurement mode 14.7 SPCL 14.78P
Read upper limit measurement mode 14.8 SPCL 14.85P

To determine the measurement in which an upper or lower limit is in effect key in the cor-
responding Special Function code, then press the SPCL key. The display shows a code
which represents the measurement in which the limit is in effect. These codes are indexed
below,

Display Measurement Display Measurement
0.0060 AM 0.006 FREQ ERROR
0.001 FM 0.007 Spare

0.002 BM 0.008 IF LEVEL
0.003 RF LEVEL 0.009 Spare

0.004 TUNED RF LEVEL 0.010 IF Frequency
0.005 FREQ 0.011 Spare




Model 8901A

Examples

Operation

Limit (Cont’'d)

(Special Function 14)

To set an upper limit of 75 kHz FM deviation:

LOCAL
{keystrokes)

~— Function—,

~Measurement -~ - Data—, ,—Ratiom\ Code

o ) &S WEGE] G

N———Enter RATIO reference ——— - Upper limit = RATIO reference—

{program codes)

§V1275R214 2SP

l I L Function
Data Code

N%easurement
Ratio

This leaves the Modulation Analyzer in dB RATIO mode. Press the dB key to exit RATIO
and to read the FM deviation in kHz with an upper limit set at 75 kHz. Notice that this
example could have used the % RATIO key with equal results.

To set a lower FREQ ERROR limit of —660 Hz:

LOCAL
{keystrokes)

Code ,—Functimn—\

FJ SPCL

\———~—En‘ser RATIO reference——— “~Make RATIO reference negative—"

,-N?easurementw o= Data——, ~Ratio— -

{program codes)

S5.66R111.35P
Measuremeant Function

Data-——j T _‘; Code

{program cades)

Ratio
LOCAL % Code ~Function—,
(keystrokes) mismies ‘
L) L
14.1SP

Code Function

This leaves the Modulation Analyzer in % RATIO mode. Press the % key to read the fre-
quency error in kHz with the lower limit set to —660 Hz.
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Limit (Cont'd)

{Special Function 14}

To determine in which measurement the lower limit is set:

Code o~ Funetion—

DEOE O

14.75P
Cocie—:[—_t—— Function

LOCAL
{keystrokes)

{(program codes)

If, for example, the display shows 0.008, the lower limit is set for the FREQ ERROR
measurement.

The codes for performing the various limit and ratio operations are given above. The
codes for the RATIO keys are given below for reference.

Program Code

Key or Function

. HP:-IB 2
Turn off RATIO RO
% R1
dB R2

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key is pressed, the display returns to show the measurement previously selected. If limits
are being cleared or set, the SPCL key will not turn on if not already on. However, if
limits or their measurement modes are being read, the key will turn on if not already on
and remain lighted while the limit value or mode is displayed. When operating with Hmits
set, the other key lights and the display behaves as they normally would, however, if a
measurement falls out of set limits, the LIMIT annunciator lights. The light remains on
until 5 successive measurements are made that fall within the set limits. Thus, the LIMIT
light will normally remain on for approximately 1 second after the last cut-of-limit meas-
urement result. If the Modulation Analyzer is set to issue a service request when an out-
of-limit measurement occurs, the service request may be cleared by serial polling.

It does not matter which RATIO key is used to enter the RATIO reference before trans-
forming it into a lmit.

The test for out-of-limit results is performed on the actual measurement results, not upon
the displayed number. Thus, although the display may show a relative measurement result
fi.e., using the ratio functions) the limit fest is still made upon the resuli before the ratio
is computed. Limits cannot be set in terms of relative measurement results.

Service Request Condition
Special Functions
Ratio
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Description

Block Diagram

Procedure

Comments

Operation

LO Input and LO Qutput

g CAUTION

Do not apply greater than 40 Vdc or +5 dBm of RF pow-
-er into the LO INPUT or damage to the instrument may
result, Do not apply de voltage or RF power into the LO
OUTPUT or damage to the instrument mey result.

In Modulation Analyzers with Option 003, the internal local oscillator signal (LO) is
brought out of and back into the instrument through the rear-panel LO OUTPUT and LO
INPUT jacks. The signal at these jacks ranges from ~1.27 to 1301.5 MHz at approximately
0 dBm. Both jacks are 50€2, ac coupled and furnished with female Type N connectors.

NOTE

For normal Modulation Analyzer operation using the in-
ternal local oscillator, the rear-panel LO OUTPUT must
be connected to the rear-panel LG INPUT.,

A block diagram illustrating the relationships between the LO INPUT and LO OUTPUT
jacks and the Modulation Analyzer’s input circuits is given below.

INPUE
ATTERUATER HPUT £ A
ATTERUATER  MFUL 7 B3P

i
TH ’ - rg GEMEGULATION AND
Ml] >_‘ bg X MEASUAEMENT CIRCUITS

r o mpnTr }
&y [ 20T

G T T
LOGAL
S astitLaToR

L0 INPUT and LO OUTPUT Block Biagram

To use LO QUTPUT as a signal source, select an IF frequency (1.5 MHz or 455 kHz) using
Special Function 3. The Modulation Analyzer will assume 1.5 MHz I¥ above 10 MHz (as
entered on the keyboard) and 455 kHz IF below 10 MHz if the IF frequency is not speci-
fied. Subtract the IF frequency from the frequency desired at LO OUTPUT and enter the
result in MHz via the numetric keys, then press MHz. '

To tune the LO below 2.96 MHz use the procedure above, but select the 455 kHz IF¥
{Special Function code 3.1) and disable error EQI {Special Function code 8.1).

To use LO INPUT to apply an external LO, select an IF frequency (1.5 MHz or 455 kHz)
using Special Function 3. Press the MHz key to enter manual tune mode (this keeps the
internal LO from tuning continuouslty). Add the IF frequency to the frequency fo which
the Modulation Analyzer is to be tuned and set the external LO to that frequency. Adjust
the external LO to 0 dBm and apply the signat to LO INPUT.

To tune to inputs below 2.5 MHz with an external LO, select the 1.5 MHz IF, but set the
LO to ~100 MHz. The LO must be present to bias the Input Mixer on, but down-conver-
sion is not necessary.
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LO Input and LO Output (Cont'd)

When an externat LO is used, measurements made using the FREQ or FREQ ERROR keys
will not be accurate. To determine input frequency, subtract the IF frequency (Special

" Function 10) from the LO frequency used.

When using an externat LO, rapid changes in LO frequency within the IF passband cause
FM transients. Several seconds are then reguired before accurate measurements will be
possible. To avoid the problem, turn off the external LO when switching its frequency.

IF Frequency and Input High-Pass Filter Selection
Tuning
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Description

Operation

Modulation OQutput

i CAUTION

Do not apply greater than 10 Vde or greater than +30 dBm
{1 walt) into MODULATION QUTPUT or damage to the

instrument may result.

NOTE

For optimum signal flatness, cables attached to MODULA-
TION QUTPUT should be terminated with their character-
istic impedance.

MODULATION OUTPUT provides a calibrated output for signals demodutated by the
Modulation Analyzer. The output is de coupled with a 600Q output impedance and a
BNC female connector. The signal at MODULATION OUTPUT always corresponds to
the modulation measurement being made. If FREQ, IF LEVEL, TUNED RF LEVEL,
FREQ ERROR or IF freguency is selected, the signal at MODULATION OUTPUT corre-
sponds to the last selected modulation measurement. If RF LEVEL is selected, MODU-
LATION OUTPUT is turned off (i.e., set to OV). If high-pass or low-pass filters are se-
lected, they always affect the signal at MODULATION OUTPUT. 1f FM de-emphasis is
selected, it always affects demodulated FM at MODULATION QUTPUT, regardless of
the PRE-DISPLAY setting. The output level of the signal at MODULATION OUTPUT is
autoranging and usually is between 0 and 4V peak into an open circuit. The output sensi-
tivity (into an open circuit) depends upon both the modulafion type and the displayed
resolution as given in the table below. (More information on other outputs and the setting
of modulation ranges may be found in Modulation Range.)

AM Fil DM
ity | BOPUCRTION | g | HODULKTION | gy [HODUCATION
Resolution e Resolution . Resolution L
(%) SEESIt%VItV (HZ) SEI‘ISI{‘I\HTV (radians) SEHSithttV
{Vae/%} {mVac/Hz) {mVac/radian)
0.1% 10% 6.001 1
0.01 0.1
1 1
0.01 0.1
10 0.1
0.1 0.01
100%% 0.01** 0.1 0.01
* Available only with 750 microsecond de-emphasis, pre-display,
#*Not available with 750 microsecond de~emphasis, pre-display.

Block Diagram

A simplified block diagram of the Modulation Analyzer’s measurement circuits illustrating
the relationships between MODULATION OUTPUT and the other outputs and circuit

blocks is given below,
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Modulation Output (Cont’d)

MODULATION
TPUT

1puT )
ATTERUATOR INFUT
ey MIXER

HEAMP

M
H7 LATHR g e m e e
OEMODULATOR LMA_{}EI.TEU_IS
wt FN
- A4TH DE EMPHASIS
fILTE ;
A FILTERS (EM OXLY)
T _ -
P 5
v DA T !
FRE-DISPLAY B | BECDRDER ,
SWITEH L _OuTRUT

PR ——— - oFF o e
Fad DUTPUT AUl
RihEUAL - - BETECTORS

oN

LOCAL
D5CHELATOR

Modulation Output Block Diagram

The sense of the demodulated ¥M and M at MODULATION OUTPUT is inverted for
earriers with frequencies below 2.5 MHz,

Errors E0O1 through K03, E05, E10, and HP-IB error E96 (corresponds to a display of two
dashes) turn off the signal at MODULATION QUTPUT.

When the Modulation Analyzer is first powered up, the demodulated signal at MODULA.-
TION QUTPUT is FM. The sensitivity is 0.01 mVac/Hz and will not autorange to more
sensitive ranges. This is because at power up, FREQ is selected, and thus E04 (audio cir-
cuits overdriven) is automatically disabled. When E04 is disabled, only autoranging to less
sensitive audio ranges is allowed.

When E01 through EQ4 are always enabled (8.8 SPCL), the signal at MODULATION OUT-
PUT is entirely safeguarded. Under this condition an erroy will be displayed when the
signal at MODULATION QUTPUT is uncalibrated. Refer to Error Disable.

AM

Error Disable
Filters

FM

Modulation Range
M



Model 8901A Operation

Modulation Range

{Special Function 2)

DPescription When first tuned on, the Modulation Analyzer is set to automatically select the modulation
range appropriate for the desired measurement. However, using the numeric keyboard and
the 8PCL key, the modulation range can be manually set.

Procedure To set the modulation range to a selected range, or to re-enter the automatie selection
mode, key in the corresponding Special Function Code, then press the SPCL key.

AM
Modulation Range MODULATION RECORDER
Soecial | Proaram Bisplay OUTPUT JQUTPUT
PEAK + | AVGE Fus:mtion Ct?de Resolution Sensitivity {Rear Panel)
(%) {%) Code | drmrs (%) (Vac/% AM) {Vde/peak¥% AM)
Automatic Selection | 2.0 SPCL 2.087 Automatic Selection
<40 <28 2.1 SPCL 2.15P 0.01 0.1 0.1
2.2 8PCL 2.28p
<100 <70.7 or or 0.1 0.01 0.01
2.3 SPCL 2.35P

1 . . .
Values are for sine wave modulation signal only.

FM
Madulation Range MODULATION RECORBER
Special | P Display CUTPUT OUTPUT
PEAK & AVG! Fui:mtinn rgg{riz;m Hesolution Sensitivity {Rear Panel)
{kHz dev.)| {(kHz dev.) Code . (Hz) {mVac/Hz) {Vde/kHz peak dev.)
Automatic Selection | 2.0 SPCL 2.08P Automatic Selection
<047 <0.28% | 2.18SPCL?| 2.18P° 0.1? 102 102
<4 <2.8 218PCL | 2.18P 1 1 1
2.9 SPCL}| 2.28p°
<40 <28 298SPCL | 2.28P 10 0.1 0.1
2.3 SPCL?| 2.38P°
<400° <98¢° | 2.38pCL?| 2.38p° 100° 0.01° 0.018

1Values are for sine wave modulation signal only.
2Wi€h 750 microsecond de-emphasis, pre-display only,

fxcept 750 microsecond de-emphasis, pre-display.
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- F
Modulation Range (Cont’d)
{Special Function 2)
Phase Modulation (& M)
Modulation Range' MODULATION RECORDER
Special | Program Display ouTPUT guTPUT
PEAK+ | AVG? Fu:ctian r{?g:;e Resolution Sensitivity {Rear Panel)
{rad. dev.) | {rad. dev.) Code . {radians) (mVac/radian) |{(Vde/rad, peak dev.)
Automatic Selection | 2.0 SPCL | 2.08P Automatic Selection
<4 2.8 2.1 SPCL 2187 6.001 1 1
<40 <28 2.2 SPCL 2.28P 0.01 0.1 0.1
<400 <280 2.3 SPCL 2.35P 0.1 001 0.01
1 Range limits are nominai. Refer to figure under Phase Modulation for relationship between deviation, rate,
and zesqlutioza.
2Va1ues are for sine‘wave madulation signal only,

To set the modulation range to the <40% AM setiing (also <4 kHz deviation for FM and <4
radians deviation for ®M):

— Code——__— Function—,

o[slofo™

2.1SP
Code—J L Funetion

LOCAL
{(keystrokes)

{program codes)

For HP-IB codes, refer to Procedure.above,

As the numeric code is entered, it will appear on the front-panel display. When the SPCL
key 1s pressed, the display returns to show the measurement previously selected. Unless
Special Function code 2.0 was entered, the light within the SPCL key will turn on, if not
already on. If the light is already on it will remain on,

When the instrument is first furned on or when AUTOMATIC OPERATION is selected,
the modulation range is placed in the automatic selection mode.

If the modulation range selected is too high, no error will be generated, and both MODU-
LATION OUTPUT and RECORDER OUTPUT will track the displayed values. If the
modulation range is too low (i.e., the audio signal level is too high),error EG4 will be gener-
ated. The point at which error £04 is generated may not be exactly at the nominal level
at which ranges are switched,
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Comments
{Cont'd)

Related
Sections

Operation

Modulation Range (Cont'd)

(Special Function 2)

When E04 is disabled (Special Function code 8.4), autoranging is to higher modulation
ranges only. This feature is used most often when modulation varies widely with time
such as off-the-air demodulation of a broadcast signal.

Refer to Phase Moduletion (& M) for more information on &M modulation ranges.

. Error Disable Special Functions

Hold Settings
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dM

The ® M key causes the Modulation Analyzer to measure the phase modulation deviation
of the input signal to which the instrument is tuned. In addition, demodulated ®M is
present at MODULATION QUTPUT. The ¥M measurement is only specified for carriers
from 10 to 1300 MHz, however, M measurements are allowed on carriers from 150 kHz
to 10 MHz. The M measurement is only specified for modulation rates from 200 Hz to
20 kHz, however, the low frequency 3 db limit is typically 7 Hz,

480
— 1.1 BADIAN
o RESOLUTION
Jrm
<
=z 4
= 0.01 RADIAN
P = RESOLUTION
L5
Q. 4
ﬁ 0.0801 RADIAN
L RESOLUTION

7

1 ¥ ¥ i H 1
200 Hz 500 Hz 1kHz 2ZkHz 5kHz 10kHz 20 kHz
MODULATION RATE

Phase Modulation Peak Phase Devigtion and Modulation Rate vs. Dispiév Resolution

Phase Medulation {$ M)
Modulation Range” MODULATION RECORDER
— Display guTRUT OUTPUT
BEAK: AVE? Fsu‘:f;!;ln Plgg{;zm Resolution Sensitivity {Rear Panel)
{rad. dev.}| (rad. dev.} Code . {radians) {mVac/radian) |{Vdc/rad. peak dev.)

Automatic Selection } 2.0 SPCL | 2.08P Automatic Selection

<4 =2.8 2.1 SPCL 2.15P 0.001 1 1

<40 <28 2.2 SPCL 2.25P 0.01 01 0.1

=400 <280 238PCL | 2.38P 0.1 0.01 0.01

1Range limits are nominal. Refer to figure under Phase Modulation for relationskip between deviation, rate,
and resolution.

2 . . ;
Values are for sine wave modulation signal oniy

To make a &M measurement, first tune the instrument to the input signal (refer to

Tuning or press AUTOMATIC OPERATION). Press the &M key, and selet an audio
detector: PEAK+, PEAK-—, or AVG (refer to Detectors). To limit the demodulated signal
measurement bandwidth, press the appropriate filter keys (vefer to Filters). When &M is
selected, the 50 Hz high-pass filter is automatically inserted which limits the low frequency
response. This filter may be removed if desired by pressing the 50 Hz key, however,
residual M will increase and measurement inaccuracies may result. If &M deviation is to
be displayed relative to a reference, refer to Ratio.
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Example

Program Code
" HP-18 Z

indications

Measurement
Technique

Comments

Operation

&M (Cont'd)

To measure the positive peak ®M deviation of a signal in a 50 Hz (filter automatically
inserted) to 15 kHz demodulated signal bandwidth:

LOCAL — Measurement ~, ~ Detector —.— Filters—
{keystrokes) | (“ﬁ) PEAK + 15[1:5:
Hp= W%QQTEH1L2
: Measurement Filters
{program codes) Detector{::_

M3 is the HP-IB code for & M.

The LEDs within the keys representing the selected functions will light. The radians an-
nunciator will light and ®M on the display will show the radian deviation on the carrier.

Once the instrument is tuned to the input signal, the ®M on the IF carrier is demodulated
by a discriminator that produces a signal whose amplitude is proportional to the frequency
deviation. The demodulated signal is filtered and passed through an integrator. The
integrator’s output is then detected and displayed as phase deviation in radians.

Fi
o DEMOBGEATOR-—

FH
18PUT AU
T HELT . SQUELCH AUDID it 3 VDLTRETER
ATIENUATOR \ixen 7 AME IR LIMITERS A FILTERS  INTECRATOR  DETEETSAS iy oicsi gy

BISCRIMINATOR

( MEDULATION
DUTRUT

LOTAL
OSCHLATOR

Dhft Measurement Bloek Diagram

The PEAK+ detector always detects the carrier’s positive phase deviation while the PEAK-
detector always detects its negative phase deviation.

The routine which automatically selects the modulation range contains regions of overlap
between 3.5 and 4 radians and between 35 and 40 radians peak deviation as read on the
display. When using the average detector ranging will occur with lower modulation levels
displayed. If the modulation level is reduced from a higher range into an overlap region,
the range may not change. To display the increased resolution, press the ®M key a second
time. To set the instrument to a selected modulation range, refer to Modulation Range.

When operating above 2.5 MHz while using the 455 kHz IF, the modulation bandwidth’s
upper limit is that of the >20 kHz low-pass filter. Note that the 15 kHz low-pass filter is
automatically seleeted when operating below 10 MHz or whenever the 455 kHz IF is

selected. However, this filter may be overridden by selecting the >20 kHz low-pass filter.

The 50 Hz high-pass filter, automatically inserted when ®M is selected, remains on as long
ag the signal at MODULATION OUTPUT is the demodulated &M signal or until the filter
is manually turned off,
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dM (Cont'd)

When operating with carrier frequencies below 2.5 MHz, the signal at MODULATION
OUTPUT is inverted unless the 455 kHz IF is being used.

AM conditions which cause the carrier signal to disappear will cause inaccuracies in the
measurement of &M deviation, or they may cause E05 (FM squelched) to be displayed.

When &M is selected, the signal at the rear-panel FM OUTPUT still represents demodulated
FM, not &M.

To display phase deviation in degrees instead of radians, enter 1.745 as a RATIO reference
and select % RATIO (refer to Ratio).

Pulsed phase modulation such as phase shift keying cannot be accurately demodulated or
measured by the Modulation Analyzer.

Detectors

Filters

Modulation Basics {Section 1—16)
Modulation Range

Ratio

Residual Noise Effects
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Description

Procedures

Examples

Operation

Ratio

{Includes Special Function 11}

The RATIO keys permit any measurement result to be compared in % or dB to a reference
value. The reference value may be the result of a previous measurement or a keyhoard
entry. The RATIO keys can be used with any MEASUREMENT function and with IF Fre-
quency (Special Function 10).

The Modulation Analyzer stores only one RATIO reference at a time, When in RATIO,

if a new measurement is selected, RATIO is disabled. This may be inconvenient, especially,
when it is necessary to switch between measurements often (for example, to check input
frequency while measuring AM). When returning to the previous measurement, it is pos-
sible to re-enter RATIO mode with the same factor used before, using Special Function
11.0 or 11.1. Additionally, the RATIO reference may be displayed or made negative (use-
ful for setting frequency error limits), using Special Function 11.2 or 11.3.

To use the RATIO keys, set the display to the desired reference value. This can be done by
adjusting the signal parameter being measured to a reference setting or by entering the ref-
erence on the numeric keys. If % RATIO is desired, press the % key; if dB RATIG is de-
sired, press the dB key. The display will show the measurement result relative to the refer-
ence value.

To re-enter RATIO with the previous RATIC reference or to read the reference or make
the reference negative, key in the corresponding Special Function code, and press the
SPCL key. The Special Function codes are listed below,

RATIO Gperation Special Function Code

Re-enter % RATIO with the previous reference. 11.0 SPCL
Re-enter dB RATIO with the previous reference. 11.1 SPCL
Read RATIO reference. 11.2 8PCL
Make RATIO reference negative, 11.3 SPCL

If the display shows 35.35 kHz FM deviation, to enter this value as the RATIO reference
for future measurement:

Rati Ratio
LOCAL o T
{keystroke) ) )
R1 R2
' T or _
{program codes) Ratio Ratio
Resulting 100.0 REL 0.00 REL
Display {% key light on) @' {dB key light on)
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Ratio (Cont'd)

{Includes Special Function 11}

Examples If the display shows 85.35 kHz FM deviation, to compare this to an FM deviation of
{Cont'd) 50 kHz:

LOCAL ~Data — ~ Ratio=—— . = Data—. ~— Ratio -

{keystrokes) @ % B

s)le)
50R 1 or 50R2
{program codes) Data—— T—Ratio Data—  L—Ratio
Resulting 70.7 REL or -3.01 REL

Display ' (% key light on) {dB key tight on)

1f after setting up the RATIO reference in the example above, the frequency is checked,
RATIO will be disabled. If it is desired to return to ¥M with the previous (dB) RATIO

reference:
LOCAL ~Measurement-_ Code ~ — Funetion =,
Fi
(keystrokes) 0 B @ D @ sect.
PR M211.18P
. HP:=1B
(program codes) Measurement C—o[_de Function

Program Codes The HP-IB codes for re-entering RATIO or for reading or changing the reference are given
' : above. The HP-IB codes for the RATIO keys are given below:

Program
RATIO !
Function
off RO
% R1
dB R2
Indications When the instrument is displaying a RATIO measurement, the REL (relative) annunciator

and the appropriate RATIO key both light. Other units annunciators turn off. The dis-
played value is the measurement result relative to the reference in % or dB.

Measurement When in RATIO, measurements are made in the same fashion as when not in RATIO, how-

Technigue ever before the result is displayed, the internal controller converts it to ratio. The follow-
ing formulas are used for computing ratio:
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Ratio {Cont'd)

{Includes Special Function 11)

Measurement (%:—) (100%) = % RATIO for all measurements,

Technique My _ .
(Cont'd) {20) log (“"“'j"g”) = dB RATIO for all modulation and IF level measurements

(10} log (ﬁ) = dB RATIO for frequency and level measurements except
R7 P level

where M = the current measurements result, and
R = the RATIO reference.

Comments When using dB RATIQ, if a ratio reference is entered or a measurement result occurs that
causes the value of M/R (see equations above) to approach 0, E11 will be disptayed. This
typically occurs when a measurement result goes to 0.

If already in RATIO, pressing the opposing RATIO key causes the Modulation Analyzer
to acquire a hew reference from the present measurement result. To convert from dB to %
{or vice versa) with thesame reference, use the re-enter RATIO function (Special Function
11.00r 11.3).

The RATIC keys are convenient when used to check modulation or RF level flatness across
an RF frequency range (use track mode tuning, Special Function 4.1) or across the audio
range.

The reference that is stored for ratio measurements may be entered as a limit reference
(refer to Limit).

Some useful reference values for making ratio measurements are given below:

To display power in dBm, use 0.001 and dB RATIO.

To display broadcast FM relative to 75 kHz use 75 and % RATIO.

To display ¢M in degrees, use 1.745 and % RATIO.

To display AM as dB down from the carrier, use 200 and dB RATIO.

To display rms calibrated average as frue average, use 111.07 and % RATIO.
To display rms calibrated average as peak, use 70.7 and % RATIO.

Retated Error Message Summary
Sections Limit
Special Functions
Tuning '
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Recorder Qutput

% CAUTION

Do not apply greater than 10 Vde or greater than
+30 dBm into RECORDER OUTPUT or damage
to the instrument may resuit,

The rear-panel RECORDER OUTPUT produces a de voltage equal to the peak level of the
signal at MODULATION OUTPUT. The single exception to the above occurs when FM
de-emphasis, pre-display ““off” is selected. In this case, RECORDER OQUTPUT produces a
de voltage proportional to the peak FM deviation before de-emphasis, while MODULA-
TION OUTPUT produces de-emphasized FM. RECORDER OUTPUT switches with the
signal at MODULATION OUTPUT so that it always corresponds to the modulation
measurement being made. If FREQ, FREQ ERROR, TUNED RF LEVEL, or IF frequency
{Special Function 10} is selected, the signal at RECORDER OUTPUT is derived from the
last selected modulation measurement. If RF LEVEL is selected, RECORDER QUTPUT is
turned off (i.e. set to 0 Vde). The dc level at RECORDER OUTPUT ranges from 0 to

4 Vdc into an open circuit for each modulation display range (output impedance is 1 k).
For more information on output ranges and setting modulation ranges, refer to Modulstion
Range.

A simplified block disgram of the Modulation Analyzer’s measurement circuits illustrating
the relationships, between RECORDER OUTPUT and the other outputs and circuit blocks
is given below.

AR
DEMODULATOR

. 8
AUD BE-EMPHASIS
FUTEAS fFREONLY)

I MOGULATION
SUTPYT VOLTMETER

AND DISPLAY

INPUT
3 RRPUT
ATTENUATD SXER

[xinlxlatuiniainl
SESEEEES

F recospen |
J

. QUTPUT

PRE-DISPLAY
SWITLH

OfFF AYDH
CETECTORS

LOCAL
OSCELLATOR

Recorder Qutput Block Diagram

The signal at RECORDER QUTPUT represents the last peak detector selected, and if still
reflects peak levels when the AVG (RMS CAL) detector is selected.

The dc offset at RECORDER OUTPUT is small (typically 0.001 Vde).

When PEAK HOLD is selected, RECORDER OUTPUT holds the highest peak, but unlike
the display, the voltage level at recorder output represents a stored charge which may dis-
charge over a period of time, if not refreshed by new peaks.

Detectors

Detector (Peak) Time Constant
Detector, Peak Hold

FM De-emphasis

Modulation Output
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Description
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Operation

Residual Noise Effects

When peak modulation measurements of the highest accuracy are to be made, it becomes

necessary to characterize and factor out the effects of residual noise on the measurement,
The procedure outlined in this section describes a technique for quantifying and remov-
ing residual noise effects on peak modulation measurements.

The complete procedure for making a corrected peak modulation measurement follows
below.

1.

2.

Set up and make a normal signal-plus-noise peak measurement, (S+N ).

Key in 9.0 SPCL (Hold Setftings Special Function) to prevent autoranging. If filter-
ing and (or) de-emphasis was used in step one, make all the following measurements
with the same settings,

Remove the baseband drive to the modulator, and measure the peak residual noise
level, Ny .

Measure the average residual noise level, N,,, using the average detector.

(S+N)pi and N”k.

Compute
P ND 4 Nav

Use the nomograph to determine the percent, N%, of the peak residual noise level,
Ny, to subtract from the peak measured signal plus noise, {(S+N},¢.

Compute the true peak signal where
Spk = (S+N)pk— Npk(N%)s
and N% is expressed as a ratio.

%hzhnm
LY e, o]
\ \\ "‘-h-..h S N
\\ L] N"\“"‘"“-—..“M Npk/Nay = 5.2
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\\\\H P \ n.,.u-“‘- -hu.,_..‘.‘-. --MM"“'---
\ \\ "h"h..\ \n.,....\. ""“’--..\ _‘ﬁqwm““m?ﬁmh
g ] ﬂ""'&h..... & —.""'I-n.n o)
\\ T T N el ] T
\ \ \\‘ \ Petue | 5 ..‘..‘.“.
\\ -..4\ \\ \ P
N \ e i \-n....,_
\\ S . \‘ﬁ Pt | 14,03 Pl
\ _\\“\ \\\ \\
S TS 6 B
[, \ *-\..\ ""'N“n.,.,_.l
R ot
‘h\\ -‘h""-u-..,‘ 32 “\"M
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""-.._-.-‘-“‘ ?8\\"‘--..--.., T
..-».N___M F=ttoncht . |
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{8 + N}pi/Npk

Nomograph for Calculating Percentage of N, to ke Subtracted from (S+N} o« to get Spx (Sine Wave).
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Residual Noise Effects (Cont'd)

Example

To determine the actual peak AM depth {measured in a 15 kHz bandwidth) resulting from
the application of & 1 Vpk, 1 kHz baseband signal to the modulation input of a signal

generator:
Measurement — — Detector— —~Filter —
LOGCAL AgToMATIC .
(keystrokes) BEERATIGN AM PEAK + 15 kHz
M ) ] (]
. AUMIDIL?
( J Measurement—~ | "L Filter
program codes) Detector

Read the peak modulation depth, (§+Nj,; for example, 30.80%.

Now disable auto-ranging using the Hold Settings Special Function:

LOCAL
(keystrokes)

——Code - ~Function~—

O [

{pragram codes)

8.05P

Code—d  I—Function

Remove the baseband signal from the modulation input of the signal generator and read

the peak residual modulation, N,y ; for example, 0.07%.

Now measure the average residual modulation:

-~ Detector-—,
LOCAL AVG
{keystrokes) .
AMS CAL
D4
D4
{program codes) Detector

For example, the average residual modulation reads 0.02%,

Compute
p Non

Compute

Nox _ 0.07%

(S+N)pk -

= 3.5,

30.80%

pk
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Example
{Cont'd)

Theory

Operation

Residual Noise Effects (Cont'd)

Using the nomograph, N% is found to be 26%.
Compute Sy = (8+N)p, — Npu(N%) = 30.80% - 0.07% x 0.26 = 30.78%

NOTE

This correction factor of <0.1% of the peak reading is tvpicul of o
modulation measurement of ¢ quality modulation source measured
with the 15 kHz low-pass filter.

Residual noise is a measure of the short term amplitude or phase {and thus frequency)
instability inherent in any CW signal source. In a measurement system composed of a
signal source and the Modulation Analyzer, residual noise is contributed by both instru-
ments. When modulation measurements are made with the Modulation Analyzer, both
the intended modulation and the residual modulation are mesured in combined form.

In order to determine the precise amount of modulation produced by a signal source as a
result of the application of a baseband or modulating signal, the effects of residual noise
must be factored out of the measurement results.

Two noise components are commonly encountered in modulation measurements: periodic
{often line related) and gaussian (random)}. Periodic noise and the baseband signal behave
identically. Thus the Modulation Analyzer measures the arithmetic sum of the peak or
average levels of the two signals {according to the detector selected). To determine the
actual modulation attributable to the baseband input simply subtract out the peak
periodic residual,

The effects of random noise on our measurement system are not nearly so straight for-
ward. Truely random noise, when viewed in the frequency domain, is a continuous
spectrum of frequencies at various amplitudes. Indeed, the frequency of the noise spec-
trum is limited only by the bandwidths of the observing and/or generating devices. In the
time domain, noise of this kind appears as random amplitude spikes {or fuzz) riding on
top of the recovered baseband signal. The amplitude of these spikes is limited by the slew
rate of the observing and/or generating devices. Peak detecting these spikes exaggerates
the amount of energy present in the noise spectrum so noise measurements are typically
made with average-responding detectors and with limited bandwidths.

Qur measurement problem arises because we typically express madulation level as a peak
function. To account for residuals in these peak measurements, the actual effects of the
noise on the Modulation Analyzer’s peak detector must be determined,

A simplified diagram of the Modulation Analyzer’s peak detector is shown below. When-
ever the signal-plus-noise voltage into the comparator exceeds the voltage stored on the
output capacitor C, the comparator closes the switch, 81. The capacitor is then charged
via the path from +V through resistor R. As soon as the capacitor’s charge exceeds the
incoming signal voltage, the comparator opens the switch again. This process continues
until the voltage on the capacitor is transferred to the voltmeter through the sample-and-
hold switch, 82. C is then discharged by 83, When very narrow noise spikes are imposed
on the comparator’s input, the circuit’s RC time constant will not allow the capacitor to
fully charge before the noise peak has passed.
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Residual Noise Effects (Cont’'d)

LOMPARATOR R

f - 51
SAMPLE-AXD-HGLD
- 52
i
o
Ssé ?C

— O e Ta Vattmetar
Simplified Modutation Analyzer Peak Detector Gutput

When noise alone is imposed on the detector, the probability that a noise spike will ex-
ceed the charge already existing on the peak detector capacitor is great as C begins to
charge. However, as the capacitor’s charge more closely approximates the peak noise
jevel, this probability decreases. Thus the peak detector, over a significantly long time,
can faithfully measure fairly high peak noise levels.

When noise is riding on top of a sinewave, only the signal-plus-noise peaks exceeding the
sinusoid’s peak level can add charge to the peak detector capacitor. Statistically, the _
chances of the charge on the capacitor (already set to the peak sinewave amplitude) being
exceeded by the total input signal are much less than when only noise is being measured.
Thus, the contribution of noise on the measured peak modulation level decreases with an
increase in the signal to noise ratio.! To simply measure the peak residual noise present
when the baseband drive is removed and subtract this directly from the peak reading of
the combined input over-compensates the mesurement results,

Since the residual noise reading made by the peak detector not only depends upon the
signal to noise ratio but also upon the statistics of the noise spikes and the response time
of the specific peak detector, these factors must be characterized. To do this, the ratio of
the peak noise reading to the average noise reading is used. The average noise level is a
truer determination of the actual amount of noise energy present while the peak reading
characterizes the peak detector and the statistics of the noise spikes present.

The primary restriction placed on this method of accounting for residuals is that the
noise must be gaussian (i.e., statistically random). Periodic noise, for example line-related
noise, has repeating peaks and thus does not fail within the statistical modei used to derive
the nomograph given in the procedure.

Noise-peak-to-noise-average ratios greater than 4.4 indicate that there is probably a periodic
component in the residual noise.

Both the modulation measurement to be corrected and the peak and average residual
measurements to be used with the nomograph should be made on the same modulation
range and with the same peak detector time constant setting. Use the Hold Settings
Special Function (9.0 SPCL) while the instrument is measuring the modulated carrier;
then measure the residuals once the ranges are held.

}Rice, 8.0, “Statistical Properties of a Sine Wave Plus Random Noise’’, Bell System Technical Journal, 27, No.I,
{anuary, 1948), pp. 108157,
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Residual Noise Effects (Cont'd)

Comments When factoring residual noise from peak &M measurements made while using the 3 kHz

{Cont'd) LP FILTER, the readings may jump considerably. If this occurs, use the highest of 10
successive readings {for both noise and signal-plus-noise) for the computations. An easy
way to do this is to use PEAK HOLD to hold the highest reading over a 2 second period,

The residual noise contributions of the AM and FM calibrators (Option 010) and the

Modulation Analyzer are accounted for in the calibration procedures. It is not necessary
to factor residual noise corrections into the calibration procedures described in this book.
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Service Request Condition

{Special Function 22)

Description The Modulation Analyzer will issue a Require Service message under various circumstances.
For example, a Require Service message will always be issued if an HP-IB code error occurs.
Using the keyboard and the SPCL key, the operator may enable one or more conditions to
cause the Require Service message to be issued. Whenever the enabled condition occurs, it
sets both the bit corresponding to the condition and bit 7 (RQE bit)in the Status Byte, The
bits set in the status byte and the Require Service message are not cleared unless the status
byte is read (by serial polling), a Clear message is received and executed by the Modulation
Analyzer, or a Controller Reset or Controller Clear Service Special Function is performed.
The enabled Service Request conditions are always disabled again whenever a Clear mes-
sage is received and executed by the Modulation Analyzer or whenever a Controller Reset
or Controller Clear Service Special Function is performed.

Procedure To enable one or more conditions to cause the Modulation Analyzer to issue a Require
Service message, sum the weights of the conditions to be enabled {from the table below).
This sum becomes the code suffix of Special Function 22. Enter the Special Function
code (preflix, decimal, and suffix) via the numeric keyboard, then press the SPCL key. An
HP-IB code error {weight = 2) will always cause a Require Service message. This condition
cannot be disabled, and if the weight is not summed in, it will be assumed by the instrument.

Condition Weight

Data ready

HP.IB code error
Instrument error
Upper limit reached
Lower limit reached 1

O GO s DD

Example To set the Modulation Analyzer to send a Require Service message when an instrument
error occurs, or when either an upper or lower limit is reached (or when an HP-IB code
error occurs), first compute the Special Function suffix by summing the weights corres-
ponding to those conditions:

(2+) 4+ 8+ 16 = 30

Enter the code:

LOCAL 7 Code \ ~ Function—,
HEOBE D

i 22.305P
(program codes) Codeﬁmt-?unction

Program Codes Compute the Special Function code as described under Procedure above. SP is the HP-IB
ol - code for the SPCL key. '
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Service Request Condition (Cont’'d)

(Special Function 22)

Indications As the numeric code is entered, it will appear on the front panel display. When the SPCL
key is pressed, the dispiay returns to show the measurement previously selected. Special
Function 22 has no effect on the SPCL key light, When any enabled condition occurs,
both the RQS bit and the bit corresponding to the enabled condition are set in the status
byte, and the SRQ control line on the HP-1B will be set true. The Modulation Analyzer’s
status byte is shown below for reference.
MSB LSB
Bit 8 T 6 5 4 3 2 1
Weight 128 64 32 i6 8 4 2 1
_ _ _ . | Lower Upper Instru- HP-IB Data
Condition | 0 RQS 0 Limit Limit ment Code Ready
(always) {always} |Reached | Reached Error Error
Moduiation Analyzer's Status Byte
Comments For more information on HP-IB operation, sertal polling, and the Status Byte message,

refer to the discussion titled HP-IB Operation appearing earlier in Section III of this manual,

The HP-IB Address Special Function provides a convenient means to determine at any
time whether a Require Service message is being issued by the Modulation Analyzer.

Related
Sections

HP-IB Address
HP-IB Operation (appears earlier in Section III)
Limit
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Special Functions

General information, Special Functions extend user control of the instrument beyond
that normally available from dedicated front panel keys. They are intended for the user
who has an understanding of the instrument and the service technician who needs arbitrary
control of the instrument. Special functions are accessed via keyhoard entry of the appro-
priate numeric code terminated by the SPCL key (refer to Procedures below). The codes
comprise a prefix, decimal, and suffix. Special Funections are disabled by a variety of
means, depending upon the function. Refer to the comprehensive listings below for actions
which clear or disable any Special Function. Special Functions are grouped by their pre-
fixes into three categories as follows:

Prefix O

This is the Direct Control Special Function and is intended for use in servicing

the Modulation Analyzer. All instrument error messages and safeguards are in-
~active. This is discussed in detail in Section VIIL. If the Direct Control Special

Function is entered inadvertently, press AUTOMATIC OPERATION.

Prefixes 1 to 39

These are the User Special Functions which are used during normal instrument
operation when a special configuration, a special measurement, or special infor-
mation is required. All error messages and most safeguards remain in effect un-
less the operator disables them. These Special Functions are described below.

Prefixes 40 to 99

These are the Service Special Functions used to assist in troubleshooting an in-
strument fault. The functions available are quite diverse — special internal meas-
urements, software control, and special service tests and configurations. Most
instrument safeguards are velinguished. These Special Functions are discussed in
detail in Section VIII, If a Service Special Function is entered inadvertently.
press AUTOMATIC OPERATION.

Viewing Special Function States. In addition to completing the entry of Special Func-
tion codes, the SPCL key allows viewing of some Special Function settings. The operator-
requested settings of Special Functions prefixed 1 through 8 may be viewed by pressing
the SPCL key once (following no numeric entry). This display is called the Special Display.
If some of these Special Functions are in automatic modes (generally the O-suffix setting),
the actual instrument settings of these functions may be displayed by pressing the SPCL
key a second time while the Special Display is still active. This display is called the Special
Special Display. Both displays are timed, and the display returns to the previous measure-
ment at time-out. If desired, these displays may be cleared by pressing any key except the
LCL, numeric, or $ {Shift) keys, (While either display is active, pressing the SPCL key will
switch to the other display.)

A summary of User Special Functions is given below. Following the summary are proce-
dures for using Special Functions and for obtaining the Special Display and the Special
Special Display. These displays are also illustrated and explained.
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Special Functions (Cont’d)

Special Function Summary (1 of 4)

Operation

Disabled by /
= >
£/5/E 5
Sla @& £
. . g/ © = ~= | ¥ f
Special Funetion Program L & o §' & [ 2/ a [ References and
Code Deseription EB/IR/S/Z /&S C
Cod S/ />/5 /% /.58 omments
Name ode Gl /s /S /&
Input Aftenuation| 1.0 : 1.0SP [ Automatie selection N - -1 = —| - Attenuation, Input
1.1} 1.i8P |0 dB input attenuation Y Y N N N | —
1.2 1 1.28P |10 dB input attenuation Y Y N N N -
1.3 | 1.38P | 20 dB input attenuation Y Y N N N | —
1.4 | 1.45P |30 dB input attenuation Y Y N N N | =
1.5 | 1.5SP |40 dB input attenuation Y Y N N N -
1.6 | 1.65P | 50 dB input attenuation Y Y N N N i -
Modulation Range | 2.0 | 2.05P | Automatic selection N - = — - - Modulation Range
AM M oM Modulation Qutput
{%) {kHz) (rad)
2.1 | 18P [ 40| 4|04*% < 4 | Y Y N N |N|—
2,2 | 2.28P <100 << 40 4% 40 | Y Y N N N | —
2,3 | 2.387 | <100 | <400 < 40% (<400 | Y b4 N N N | -
*with 750 Us de-emphasis,
pre-display
IF Frequeney and | 3.0 | 3,087 [ Automatic IT selection; in- N -~ e - = Frequency, IF and
Input High-Pass put high-pass filter out Input High-Pass
Filter IF Input High- Filter
' (MHz) Pass Filter
3.1 §3.18P 0.455 Out Y Y N N N | —
3.2 | 3.28P 1.5 Qut Y Y N N N | —
3.3 | 3.38P 0.455 In Y Y N N N | —
3.4 | 3.45P 1.5 In Y Y N N N | —
Tune Mode 4.0 | 4.08P | Auftomatic tuning; low noise | N e e . - Tuning
LO
4.1 | 4.18P | Automatic tuning; track Y Y N N N -
© | mode
4.2 | 4.25P [Manual tuning via keyboard | Y Y N N N | -
entry
Audio Peak Detec- | 5.0 | 5.05F | Fast peak detector N - =1 == Detector (Peak)
tor Time Constant | 5.1 | 5b.18P | Slow peak detector Y Y N N N - Time Constant
AM ALC Response; 6.0 | 6.08P |Slow AM ALC response N S B R B B AM ALC Response
6.1 { 6.18P |Fast AM ALC response Y Y N N N | — Time
6.2 ; 6.25P [AM ALC off Y Y N N N | -
N = No; — = Not Applicable; ¥ = Yes; FExcept the LCL, 8 (Shift), and Numeric Keys
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Special Functions (Cont'd)

Special Function Summary (2 of 4)

Model 8901 A

/ Bisabled by /
s,
£/ &/ & 5
Slalw/ & £
Spgmal Function Prugram Descriptiun @ o | = é::: qh;. ..‘? everances an
Code 5/5/a/w/S) & Comments
Mame Code | ¢ “lag gl
Frequency Reso-1 7.0 T.08F | Automatic selection NI—-—|=-1—-1=-1- Frequency Resolu-
lution 7.1 TSP | 10 Hz resolution (£{1GHz)| Y Y [N | N N — tion
' 7.2 7.28P | 1000 Hz resolution YI Y| N|NI|N:~—
Error Disable 8.0 8.08P | Automatic selection N — — — —_ — Error Disable
8.1 8.18P | EO1 disabled Y| Y| NI N | N Error Message
8.2 8.257 | E02 and E03 disabled Y Y N N N — Summary
8.3 8.35P | E01, E02, and EQ3 disabled] Y Y | N N N — Attenuation, Input
184 8.48P | E04 disabled Y Y N N N o Modulation Range
8.5 | 8.58P | E01 and E04 disabled Y| Y| N|N|N| | Tuning
8.6 8,687 | E02, E03, and EQ4 disabled] ¥ Y | N N N —
8.7 8.758F | EG1 through E04 disabled Y Y [N N N -
8.8 8.85P | EO1 through E04- enabled b4 Y | N N N o
Hold Settings 3.0 9,08P | Holds ranges, tuning, and Y| Y| N| N NI — Hold Settings
error modes at present set-
tings; disables automatic
functions
I¥ Frequency 10,0 | 10.0SP | Measures IF signal Y| N|Y N N N Frequency, IF
Measurement frequency
Re-enter RATIO | 11.0 | 11.08P | Re-enter % RATIO N - - e - Ratio
with Previous 11.1 | 11.1SP | Re-enter dB RATIO N Sl i R B
Reference 11.2 | 11.2SP | Read RATIO reference Y Y Y Y Y Y
11.3 | 11.35P | Make RATIO reference N - i - - -
negative
FM Calibrator 12.0 | 1208P | Display computed peak FM| Y | N Y N N N Calibration, FM
deviation
12.1 | 12.1SP | Display demodulatedpeak | Y | N | Y | N I N | N 31\]20 gi&iﬁﬁﬂu_
residual FM deviation lation Range to
12.2 | 12.28P | Display demodulated peak | Y | N Y N N N 2.9
FM deviation
AM Calibrator [ 13.0 | 13.0SP | Display computed peak AM| Y | N Y N N N Calibration, AM
depth
{Continued
on next page)

N = No;— = Not applicable; ¥ = Yes; *Except the LCL, S (Shift), and Numeric Keys
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Special Functions {(Cont'd)

Special Function Summary (3 of 4}

Operation

Disabled by /

-f? fry .§ w5
5z &
S a ‘“? -5 * S
Special Function | Program Descrintion & /9 &z [ 2 =/ References and
SETIpUE 2IR/S/IE/L/] Comments
Name Code | CIEEH 2I2/</3/< /&
AM Calibrator 13.1 ¢ 13.1SP | Display demodulated peak | Y N Y N N N | NOTE: 18.1 and
(Cont’d) residual AM depth _ 13.2 set the Modu-
13.2 | 13.28P | Display demodulated peak | Y N Y | N N | N | lafion Range to
AM depth 2.1
Set Limit 14.0 | 14.08P | Clear limits; turn off LIMIT | N | —~ | — | — | — | — Limit, Ratio
annunciator
14,1 | 14.18P | Set lower limit to RATIO N N N N N -
reference NQTE: 14.5 and 14.6
14.2 | 14.28P | Set upper Limit to RATIO N | N N N N | — | Special Functions will
reference display 0 if the limit -
14.3 | 14.85P | Restore lower limit N N N N N | — | is not enabled.
14.4 | 14.48P | Restore upper limit NI NI NINI!N/| -
14.5 | 14.58P | Read lower limit Y ! Y Y Y Y|y
14.6 | 14.68P | Read upper limit Y Y Y Y Y| Y
14.7 | 14.78P | Read lower limit measure- Y | ¥ v Y Y | ¥
ment code
14.8  14.88P @ Read upper Hmit measure- Y| Y Y v v iy
ment code
Time Base Oven | 15,0 | 15.0SP | Display E12 if internal Y Y Y Y Y N If the oven is warm
{Option 002 reference oven is cold or if the high sta-
only) bility reference
oscillator is not in-
stalled; no display
change occeurs.
AM Calibration | 16.0 : 16.08P : Disable AM calibration N e = | = Calibration, AM
{Option 010 _ factor
only} 16.1 | 16.1SP | Enable AM calibration N N N | N N | —
factor
16.2 | 16.2SP | Read AM calibration Y Y Y Y Y Y
factor {0 if not enabled)
FM Calibration | 17.0 | 17.08P | Disable FM calibration N = - = - - Calibration, FM
{Option 010 factor
only) 17.1 1 17.15P | Enable FM calibration N N N N N -
factor
17.2 1 17.25P | Read FM calibration Y Y Y Y Y Y
factor (0 if not enabled)
N = No; —= Not applicable; Y = Yes; *Except the LCL, § (8hift), and Numeric Keys
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Special Functions (Cont’'d)

Special Function Summary {4 of 4)

[ visbledty [
& N
£/ &8 o
- S
Y o | P £
£/&8 /< /%[« A~
Special Function  |Program Bescrinti & [ /W [ [ 2/ </ Referencesand
Code escripiion .}f i-? f :ff 2 _g Comments
Name Code | 4 IR/ /3]/F/&
Tone Burst 18NN 18.NNSP| Configures the Modulation | ¥ | Y Y Y | Y | N Tone Burst
Receiver Analyzer as a tone burst re- Receiver

ceiver where a settling time
is inserted between detect-
ing a carrier and turning on
MODULATION OUTPUT.
NN is that time from 1
through 99 ms. If NN = (,
the delay is 99 ms,

HP-IB Address |21.0 |21.08P | Displays HP-IR address in Y Y | Y| Y ]Y N HP-IB Address
form AAAAATLS.
AAAAA is the binary ad-
dress. T=1 means talk only,
L=1 means listen only;
S5=1 means service request

issued.

Service Request (22NN { 22NNSP| Enables a condition to N | N N N | N N Seyvice Request
cause a service request to Condition. This
be issued. NN is the sum of function is set to
any combination of the zero suffix by a
weighted conditions below: HP-IB Clear mes-
1  Data ready sage Or by Service
2 HPJIB error Special Functions
4 Instrument error 40 and 41.

8  Upper limif reached
18 Lower limit reached
Instrument powers up in
the 22.2 state.
N = No; —= Not Applicable; Y = Yes; *Except the LCL, § (Shift), and Numeric Kevs
Procedure Entering Special Functions. To use a Special Function, key in the corresponding code,

then press the SPCL key.

Special Display. To display the user-requested modes of Special Functions prefixed 1
through 8, press the SPCL key alone one time. The digit position {noted beneath the dis-
play) corresponds to the Special Function prefix, and the number displayed in that position
corresponds to the Special Function suffix.
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Procedure
{Cont'd)

Examples

Operation

Special Functions {Cont’d)

Special Special Display.To determine the actual instrument settings of Special Functions
prefixed 1 through 8, press the SPCL key alone once while Spectal Display is still active,
(1f the Special Display described above is not in effect, press the SPCL key twice o get
this display.) The digit position corresponds fo the Special Function prefix, and the num-
ber displayed in that digit corresponds to the 8pecial Function suffix.

Entering Special Functions, To display the frequency of the signal in the IF (Special Func-
tion 10): .

LOCAL ’ Code ~ Function—,
{keystrokes) @ @ O @ @sm
10.05P
{program codes) Code—d L Function

Special Display. When SPCL is pressed alone once, the following display results.

(= SUFFIXES)
1 2 3 4 5 6 7 8 (= PREFIXES)
This display means:
Special Function
User-Requested Setting
Code Name
1.0 Input Attenuation Automatic Selection
2.1 Modulation Range 40% AM; 4 kHz FM, 4 radians M
3.0 IF Frequency and Input High-Pass Automatic Selection; no Input High-Pass
Filter Filter

4.2 Tune Mode Manual Tuning
5.0 Audio Peak Detector Time Constant Fast Peak Detector
6.1 AM ALC Response Fast AM ALC
7.2 Frequency Resolution 1000 Hz Resolution
8.8 Measurement Error Disable - EQ1 through E04 enabled

Special Special Display. When SPCL is pressed before the Special Display (described in
the previous example) times out, the following display results:
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Special Functions (Cont’d)

(= SUFFIXES)
(=PREFIXES}
This display means:
Special Function Actual Instrument Setting
fode Name
1.2 Input Attenuation 10 dB Attenuation
2.1 Modutation Range 40% AM; 4 kHz FM; 4 radians &M
3.2 IF Frequency and Input High-Pass 1.5 MHz IF Frequency; no Input High-Pass
Filter Filter
4.2 Tune Mode Manual Tuning
5.0 Aundio Peak Detector Time Fast Peak Detector
Constant
6.1 AM ALC Response Fast AM ALC
7.2 Frequency Resolution 1000 Hz Resolution
8.8 Measurement Error Disable E01 through E04 Enabled

HP-IB Codes for the special functions are summarized in the Special Function Summary
above.

Entering Special Functions. As the numeric code is entered, it will appear on the front-
panel display. When the SPCL key is pressed, the display will either show the measurement
results or the information requested, or, if none has been requested, it will return to show
the measurement previously selected. Most Special Functions with a non-zero suffix will
turn on the SPCL key light if not already on. If the light is already on, it will remain on.
(Refer to the Special Function Summary above for exceptions.)

If a Special Function has a suffix of zero, the zero need not be entered. For example,
10.0 SPCL equals 10.8PCL. (However, 22.2 SPCL does not equal 22.20 SPCL nor does
18.1 SPCL equal 18.10 SPCL.) If when entering a Special Function code, E21 (invalid key
sequence]) is displayed, the Special Function requested has not been executed.

Default Conditions and Power-up Sequence
Special Function Summary table {under Description above)
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Description

Comments

Operation

Time Base 10 MHz Input and
Time Base 10 MHz Output

CAUTION

Do not apply greater than 20V peak (uc + de) into the
TIME BASE 10 MHz INPUT or damage to the instru-
ment may result.

Do not apply greater than 3 Vde or greater than +20
dBm into the TIME BASE 10 MHz OUTPUT or dam-
age to the instrument may result.

TIME BASE 10 MHz INPUT provides an input for an external 10 MHz time base reference.
This input is ac coupled and requires an input signal level greater than 0.5 Vp-p. The input
impedance is approximately 5008. TIME BASE 10 MHZ OUTPUT (available only with
the high stability reference, Option 002) provides an output for the internal 10 MHz refer-
ence. This is a 502, TTL compatible output (0V to >2.2V into an open circuit).

An Option 002 (high stability reference) Modulation Analyzer driven from an external
reference will only output the signal from its own internal reference, not the external
input signal. )

When using an external time base reference, the accuracy of all measurements depends
upon the accuracy of the external reference,

When an external time base of sufficient amplitude is applied, the Modulation Analyzer
time base circuitry automatically switches to the external time base.

If the internal time base fails an external time base may still be used. Connect the external
time base to TIME BASE 10 MHz INPUT, then switch the instrument’s LINE switch to
STBY and back to ON,

To drive several instruments from a single external reference simply use a BNC tee at the
Modulation Analyzer’s TIME BASE 10 MHz INPUT.

To determine whether the Modulation Analyzer has actually switched in the externally ap-
plied time base, key in 46.9 SPCL. The display should show 1 000 000 1 if the external
time base is in. If the external signal was not switched in, the display will show 0 or 1 only.
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Tone Burst Receiver

{Special Function 18)

In some FM applications (mobile radio, for example), the transmitter issues one or more
squelch tones during a brief interval after it is keyed. Often, it is necessary to capture
these tones and count their frequency. Under normal operation this can be difficult since
there is a short delay between the keying of the transmitter and the appearance of the
tones. During that delay the counter receiving the demodulated signal counts audio noise
and readings become difficult to interpret or repeat. By means of keyboard entry using
the SPCL key the Modulation Analyzer can be configured as a tone burst receiver. This
function inserts a user-selectable delay between the instant the instrument senses an RF
signal at its INPUT and the time when it turns on MODULATION OUTPUT. This allows
only the valid audio tone to reach the counter and assures repeatability. The time delay is
selectable from 1 through 99 milliseconds. The photo below illustrates a 99 ms delay
between transmitter keying (lower {race).

: +0.55V

MODULATION

OUTPUT LW,
—0.55V
+0.5V

TRANSMITTER LoV

KEYING PULSE “lpp
—0.5V

—] 99ms |}

Oscilloscope Phato Depicting a 99 ms Delay Between Transmitter Keying Pulse
{Lower Trace) and Activation of MODULATION OUTPUT

In order to successfully measure tone bursts, the Modulation Analyzer must already be
tuned and ranged. The easiest way to do this is to select FM, a detector, and, if desired,
filters and de-emphasis, then key on the transmitter and allow the Modulation Analyzer to
range and tune automatically. Use the Hold Settings Special Function (9.0 SPCL) to hold
all ranges and tuning. Select the time delay to be inserted between the moment the trans-
mitter is keyed and when MODULATION OQUTPUT is to be turned on. This delay becomes
the Special Function suffix. (If a O suffix is selected, the Modulation Analyzer executes a
99 ms delay.) Enter the Special Function code 18.NN where NN is the selected delay in
milliseconds, then press the SPCL key. (If 18.5 is entered, a 5 ms delay is executed. For a
50 ms delay enter 18.50.) The Modulation Analyzer is now set up to receive tone bursts.
To exit this mode, press any key except the S (Shift), numeric, and LCL keys.
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Example

Program Codes

Indications

Comments

Related
Sections

Operation

Tone Burst Receiver (Cont'd)

{Special Function 18}

A 50 ms delay is to be inserfed by the Modulation Analyzer between the keying of an

FM mobile radio transmitter and measuring the frequency of its squelch tone. It is assumed
that the Modulation Analyzer is tuned to the transmitter frequency and that the input at-
tenuation, modulation range, and tuning are fixed.

LOCAL 7 Code -~ Function—
keystrok . .
e ) [
18.508P
{program cncfes) Code:]— T Function

The Special Function code suffix is derived from the time delay as described under pro-
cedure above, The HP-IB code for the SPCL key is 5P,

As the numeric code is entered, it will appear on the front panel display. When the SPCL
key is pressed, the display will show two dashes (— —) if no RF is at the INPUT jack or
18.NN if RF is present (NN is the delay in milliseconds). All key lights will be turned off
(inciuding the FM and DETECTOR keys) except the filter and de-emphasis keys, if se-
lected, and the SPCL key. Note that if DE-EMPHASIS PRE-DISPLAY is selected, the
PRE-DISPLAY key will be turned off since FM is not being displayed.

When using the Tone Burst Receiver Special Function use the 99 ms delay for best results.
Shorter delays require very careful setup. This is because with no input, the high-gain [F
Amplifier and Limiters oscillate at a frequency other than the noeminal IF frequency. When
RF first enters the instrument, the I¥ frequency shifts sharply to the nominal frequency.
This shift c¢reates an FM transient which settles out after a short period and thus is not
apparent with longer delays. With short delays the transients can be avoided by carefully
tuning the instrument so that the IF frequency created when the transmitter is keyed is
close or equal to that inherent in the particular instruments behavior.

This function is best used when operating in remote mode since the counting instrument
connected to MODULATION OUTPUT may need to acquire several sets of data in
rapid succession (when counting multiple tones, for example).

Holding ranges for this function may be done using the individual Special Functions for
each parameter rather than using the Hold Settings Special Function.

Special Function code 18.0 gives a 99 ms delay.

Attenuation, Input
FM

Hold Settings
Modulation Range
Special Functions
Tuning '
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Tuning

{Includes Special Function 4}

The Modulation Analyzer is considered tuned to an input signal when the frequency of the
Local Oscillator (LO) is adjusted to produce an IF signal that is centered in the IF passband.
Normally, this occurs when the LO frequency is placed either 1.5 MHz or 4565 kHz above
the input frequency, depending upon which IF is selected. The only exception to the
above is when the 1.5 MHz I¥ is selected for input frequencies below 2.5 MITz. Under these
conditions, the LO is tuned to 101.5 MHz and the low-frequency input passes directly into
the IF.

The Modulation Analyzer employs two techniques to determine what frequency to tune fo.
In automatic tuning, the entire input spectrum is searched for the presence of a signal.
Once found, the LO is tuned so that the signal is received. In manual tuning, the desired in-
put frequency is entered via the numeric keyboard, and the LO is tuned so that that fre-
guency is received,

The LO can be configured in two ways: a fixed frequency mode that is used for low-noise
measurements, and a tracking mode in which the LO follows a moving input signal. ‘The
two frequency selection techniques and LO configurations combine to produce three tun-
ing modes: Automatic Tuning — Low-Noise LO, Automatic Tuning ~ Track Mode, and
Manual Tuning. Two kinds of manual tuning are allowed: keyhoard entry of input fre-
quency and frequency stepping. All of these tuning modes are described in more detail
below.

Automatic Tuning — Low-Noise LO. In this mode, if not already tuned, the Modulation
Analyzer searches through out its frequency range for an input signal and tunes to it. To
successfully tune to the desired signal, the signal’s second and third harmonic levels must
be at least 10 dB below the level of the fundamental. All other signals at the input must be
at least 30 dB below the level of the desired signal. If two input signals have similar power
levels, the higher frequency signal is usually selected. Once tuned, the LO is locked to an
internal voltage controlled crystal oscillator for highly-stable, low-noise measurements.
This tuning is maintained as long as a detectable signal is present. If the input signal dis-
appears {(drops below —20 to —25 dBm), the Modulation Analyzer returns to the search-
ing process. This mode of tuning is selected whenever AUTOMATIC OPERATION is
pressed, and may be used with either the 1.5 MHz or 455 kHz IF.

Automatic Tuning — Track Mode. In this mode, the instrument searches for the input sig-
nal as described above; however, it does not lock to the internal reference oscillator. Instead,
the 1O is locked to the input signal itself and thus tracks that signal as it moves. This is ex-
tremely useful for checking modulation or level as a function of carvier frequency. If the
input signal disappears (for example, while switching bands) the Modulation Analyzer will
search for, and will re-acquire the input signal. Track mode tuning is not allowed with the
455 kHz IF or with input signals below 10 MHz. Track mode tuning somewhat attenuates
low-rate FM on the input signal, thus FM measurements should only be made in track mode
when modulation rates exceed 1 kHz. Also, track mode tuning is not recommended where
optimum noise performance is required.

Manual Tuning by Keyboard Entry. In this mode, the instrument tunes to receive the fre-
quency keyed into it via the keyboard regardiess of whether a signal is found there or not.
Once tuned, it locks to an internal voltage-controlled crystal oscillator for high stability
and low noise. Once locked, tuning will not change unless a new frequency is entered, the
tuning is stepped up or down using the kHz (1) or kHz (1) keys, or an automatic tuning
mode is selected. The manual tune mode is entered immediately when either the MHz,.
kHz (1), or kHz ({) key is pressed or if either the Manual Tuning by Keyboard Entry,
(4.2 SPCL) Hold Settings (9.0 SPCL) Special Function is selected.
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Description
{Cont'd)

Procedures

Operation

Tuning (Cont’d)

{includes Special Function 4)

Frequency Stepping. Using the kHz (1) and kHz {1 ) keys the tuning of the Modulation
Analyzer can be changed by a selectable frequency step. These keys are most often used in
conjunction with the frequency error function. The kHz keys may be used regardiess of
the tune mode the instrument is in, but when pressed they always set the tune mode to
manual. If these keys are pressed while in one of the automatic tuning modes, they will
set the tuning to the last successfuily tuned frequency plus or minus the frequency step.
Once a frequency step is entered on the keyboard (refer to Procedure below), either the
kHz (1) or kHz (4 ) key pressed alone will change tuning by that step size until a new step
frequency is defined. At turn-on, the step size is zero.

Tune Mode Selection. To select the automatic tuning — low-noise LO mode, press AUTO-
MATIC OPERATION or key in 4.0 SPCL. To select automatic tuning — track mode, key
in 4.1 SPCIL. To select manual tuning by keyboard entry, press either MHz or one of the
kHz keys (with or without a preceding keyboard entry), key in 4.2 SPCL, or use the

Hold Settings Special Function {code 8.0). The Special Function and HP-IB codes for
fune mode selection are summarized below,

i . Program Code
Tune Mode Special Funetion Code P PE
Automatic tuning; low noise fock 4.0 SPCL 4. 08P
Automatic tuning; track mode 4.1 8PCL 4.1SP
Manual tuning by kevboard entry 4.2 SPCL 4.25P

Manual Tuning by Keyboard Entry. To manually tune to a specific signal frequency, enter
the frequency in MHz via the numeric keyboard, then press the MHz key. The MHz key
may also be used alone to aid in tuning. If the Modulation Analyzer is tuned close but not
exactly to the input signal, press the MHz key to center the signal in the IF passband. If
in automatic tuning mode, and no signal is present, pressing the MHz key alone tunes the
Modulation Analyzer to the last frequency at which a signal was successfully tuned. {If
no previous successful tuning has been made, the Modulation Analyzer will tune to

100 MHz.)

When only using the 455 kHz IF, the Modulation Analyzer does not normally tune to in-
put frequencies below 2.5 MHz. If error EQ1 is disabled, however, the instrument can be
manually tuned down to 815 kiz. First select the 455 kHz IF by keying in 3.1 SPCL. Then
disable error EO1 by keying in 8.1 SPCL. Now, manually tune by kevboard entry as de-
scribed above.

Frequency Stepping. To step the tuning of the Modulation Analyzer, enter the desired
frequency step size in kHz via the numeric keyboard, then press either kIz (1) or kHz (4},
Once the step size has been set, either kHz key will change the tuning by that step size
each time the key is pressed. (At turn-on, the step size is set to 0 kHz.)
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Tuning (Cont'd)

(Includes Special Function 4)

Tune Mode Selection. To enter the automatic tuning — {rack mode:

LOCAL
{keystrokes)

e G OdE = URCTION —

) [

{program codes)

4.15P
Code—F  T—Function

Manual Tuning by Keyboard Entry. To tune to a 934.5 MHz input signal:

LOCAL s Code - ~— Function—=
""""" B ! MZ ¢
b poiolelolos
934.5M7
{nrogram codes) Code—  L—Function

To tune to & 1 MHz input signal using the 455 kHz 1F:

LOCAL
- {keystrokes)

e GO0 | - FURCTION = —one COAE ey~ FuniCtion = ~Data~ —~Function—

A6 O OOE G [

S St ot 466 kHz HF —— e Disable 801 ——es e Tune to 1 MiHz —

(program codes)

3.1SPB.1SP1MZ

COGE mmrd ! l T Function
Function Data

Code Function

Frequency Stepping. To set a 10 kHz frequency step and to increase the tuning by that

step size:

LOCAL
theystrokes)

~ Data = ~Function—

(0] o,

{program codes)

10KU
Data—) —

Function
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Program Codes

Indications

Comments

Operation

Tuning (Cont’'d)

(Includes Special Function 4)

The HP-IB codes for selecting the different tune modes are given under Procedure above,
The HP-IB codes for manual tuning are given below. Note that when operating the Modu-
lation Analyzer in remote, the programmer may optionally enter frequencies in fundamental
units {Hz).

Key er Function Prnra Code
LGS
MHz (INPUT FREQ) MZ
Hz (INPUT FREQ} HZ
kHz (1) KU
Hz (1) HU
kHz (1) Kb
Hz (4) HD

When numeric codes or data are entered via the keyhoard they will appear on the display.
When a terminating key is pressed (MHz, kHz, or SPCL), the display returns to show the
result of the measurement previously selected. If the automatic tuning — low-noise LO
mode is selected, the SPCL key will not turn on (unless already on). All other tuning modes
will light that key. :

The automatic tuning — low-noise LO mode is adeguate for most commeon signal measure-
ments. It should always be used for measuring narrow deviation FM and ©M, Automatic
tuning — track mode is useful for determining AM, FM, &M, or TUNED RF LEVEL flat-
ness as a function of carrier frequency. Manual tuning mode should be used whenever
drops in signal level may occur that may otherwise cause retuning (for example AM in
excess of 99%). For example, when making TUNED RF LEVEL measurements or when
counting frequency, manual tuning allows measurements to be made on very low-level
signals,

When manually tuning or frequency stepping, use the FREQ ERROR measurement to de-
termine tuning accuracy.

When the Moedulation Analyzer tunes to an input signal (greater than 2.5 MHz), its internal
local oscillator (LO) is positioned above the nominal tuning by the IF frequency. Since the
image passband is not filtered out, image signals pass into the IF amplifier with the same
ease as signals in the nominal passhand. When signals other than those on which measure-
ments are to be made fall into the image passband, measurement errors may result. One
way to solve this problem is to step the tuning down by twice the IF frequency. This
causes the desired frequency to pass through the image passband and often places the nom-
inal passhand in a portion of the input spectrum where interfering signals do not exist. The
spectrum diagram below illustrates the relative position of the LO and both the nominal
and image passbands for each TF frequency. '

Whenever signals below 2.5 MHz are tuned to using the 1.5 MHz IF, the L.O is placed at
101.5 MHz and the input signal is allowed to pass directly into the 1.5 MHz IF. (The LO
serves only to turn the mixer on.) Note, however, that this also creates a passband from
98.5 to 104.5 MHz. If this is a problem, manually tune the LO so the passbands fall in
some unoccupied region of the input spectrum. This requires that error EOL must be dis-
abled. Also, as a result, input freguency measurements will be incorrect, but the IF fre-
guency function (Special Function 10) can be used to measure the input frequency instead.
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Tuning (Cont’d)

Comments (Cont’d) {Includes Special Function 4}

15 MRz iF

455 kHz IF

200 kiiz 200 kidz

S = REGION ‘E—lznwa 126 kHz—+
I WHISH £ {SIGNAL % 3
GUT GF iF RANGE) 18 1 H b kiz & xHz E»
= | H 5

LISPLAYED,

LEVEL

. o

- 1.5 WiHz) LG {LD +1.5 Mz}

(1.0 ~455 k¥y LG {10 485 kHa REUHENCY iLa
ANGMINAL SEGNAL HOMIMAL SIENAL
TUNED FREQGUENEY IMABE TUNEDR FREQUENCY IMAGE

Spectrum Biagram of the 455 kHz and 1.5 MHz Passbhands

When making measurements on inputs with frequencies greater than 10 MHz, if signals be-
low 2.5 MHz are present in the spectrum, they appear directly in the IF. These low-frequency
signals can be removed by inserting the input high-pass filter. Refer to Frequency, IF, and
Input High-Pass Filter.

When manually tuning, often the exact input frequency is not known. If upon tuning, error
EO01 (signal out of IF range} is displayed, press the MHz key alone to center the signal in

the IF. Also, if searching for a signal using the kHz keys, it is best to search down from
above the signal frequency while monitoring IF LEVEL. When the 1F level rises significantly
switch to FREQ ERROR and enter the displayed value as a frequency step and complete
tuning using the k#z keys.

When the 1.5 MHz TF is used for inputs below 2.5 MHz, FM at MODULATION OQUTPUT

is inverted.

When working with agile frequency sources (such as frequency synthesizers) it is possible for
the carrier to hop to a frequency whose spectrum still has sufficient power within the tuned
passband of the Modulation Analyzer’s input. When this occurs, the Modulation Analyzer

may not retune (if in an automatic tune mode) since it appears that the carrier simply dropped
in power. If the instrument does not retune, frequency and power measurement results may
not be as expected. Use the manual tune mode if possible when working with frequency agile

sources.
Related Default Conditions and Power-up Sequence
Sections Hold Settings

IF Frequency and Input High-Pass Filter Selection
Special Functions
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Section 4
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the instrument’s electrical performance using the
specifications of table 1-1 as the performance standards. All tests can be performed without
access to the interior of the instrument. A simpler operational test is included in the Basic
Functional Checks in section 3.

NOTE

Unless otherwise noted, no warm-up period is required for these tests.

Line voltage must be within +5% and —10% of nominal if the performance
tests are to be considered valid.

4-2. EQUIPMENT REQUIRED

Equipment required for the performance tests is listed in table 1-3, “Recommended Test
Equipment” in section 1. Any equipment that satisfies the critical specifications given in the
table may be substituted for the recommended model(s).

4-3. TEST RECORD

Results of the performance tests may be tabulated on the test record at the end of the
procedures. The test record lists all of the tested specifications and their acceptable limits.
The results, recorded at incoming inspection, can be used for comparison in periodic
maintenance and troubleshooting and after repairs or adjustments.

4~4. CALIBRATION CYCLE

This instrument required periodic verification of performance. Depending on the use and
environmental conditions, the instrument should be checked using the following performance
tests at least once every year.

4-5. ABBREVIATED PERFORMANCE TESTING

No abbreviation of performance testing is recommended.
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Performance Test 1

AM TESTS (FOR HP 8801A EQUIPPED WITH OPTION 010)

4-2

Specifications

Characteristic

Performance Limits

Conditions

AMPLITUDE MODULATION

Rates

Depth

Accuracy(h2)

Flatness(3:4)

Bemodulated Output
Distortion

Residual AM(L

20 Hz to 10 kHz
20 Mz to 100 kHz

To 99%

2% of reading
%1 digit

+3% of reading
+1 digit

+1% of reading
41 digit

+3% of reading
1 digit

+0.3% of reading
+1 digit

< 0.3% THD
< 0.6% THD

< 0.01% rms

150 kiHz to 10 MMz carrier
10 to 1300 MHz carrier

150 kHz to 10 MHz carrier;

50 Hz to 10 kHz rates; 5 to 99% depth
150 kHz to 10 MHz carrier;

20 Hz to 10 kHz rates; 5 10 99% depth
10 to 1300 MHz carrier;

50 Hz to 50 kHz rates; § 10 99% depth
10 to 1300 MHz carrier;

20 Hz to 100 kHz rates; 5 to 99% depth

10 to 1300 MHz carrier;
80 Hz to 10 kHz rates; 20 to 80% depth

< 50% depth
< 95% depth

50 Hz 1o 3 kHz bandwidth

FREGUENCY MODULATION
AM Rejection(!)

< 20 Hz peak deviation

50% AM depth;
400 Mz and 1 kHz rates;
50 Hz to 3 kHz bandwidth

PHASE MODULATION
AM Rejection'!)

< 0.08 rad peak‘deviation

50% AM depth; 1 kHz rate;
50 Hz t0 3 kMz bandwidth

{1) peak residuals must be accounted for in peak readings. (Refer to Residual Noise Effects in Detailed Operating

Instructions in section 3.)

() For peak measurements only, AM accuracy may be affected by distortion generated by the Modulation Analyzer. In the
worst case, this can decrease accuracy by 0.1% of reading for each 0.1% of distortion.

) Flatness is the variation in indicated AM depth for constant depth on input signal.
For optimum flatness, cables should be terminated with their characteristic impedance.
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Description

AM accuracy is measured with the internal AM Calibrator (Option 010), which produces
approximately 33% AM at a 10 kHz rate. A low-residual AM source is connected {o the
input and the internal residual AM is measured. A source, which can produce wide-band,
linear AM, is modulated at various AM rates and depths to measure distortion, flatness, and
incidental FM and ®M. A special AM/FM test source is required for these tests to assure that
the AM source has adequate bandwidth, low distortion, low residual AM, and low incidental
FM and oM.

NOTE

This procedure is only for Modulation Analyzers equipped with the AM
Calibrator (Option 010). For Modulation Analyzers not equipped with
Option 010, use Performance Test 1A which uses the AM Calibrator from
a second HP 89014 that is equipped with Gption 010.

Equipment
AM/FM TeSt SOUTCE + .« oo vttt ivrvnneanriaaeataneneeraneineaisasenonenos HP 11715A
Audio ANAlYZer ... ov vttt et HP 8903B
Audio Synthesizer ......cviirairiiiriirrienir ety HP 3336C (Opt. 005}

AUDIO ANALYZER

ANALYZER tscu.mmn
INPUT ouTPUT
BTION 0 ISTEP 7)
8901A (OPTION 010) (STEP 10)
AMIEM AUDIO SYNTHESIZER

(“)AL?'?P%&:FAT!ON TEST SOURCE

ae booono , 0odo o o
mn' fim P T v = fEwtimim] Q0 00§

e crmitalem,

CALIBRATION INPUT AM AUDIO i ouUTPUT
QUTPUT ; CUTPUT INPUT
(STEP 1} uTPy - — {STEP 4] A (STEP 14}

- e e oo D e

Figure 4-1. AM Performance Test Setup (for HP 8901A Equipped with Option 01 )
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Procedure

AM Accuracy at 10 kHz Rate
1. On the Modulation Analyzer, key in 41.0 SPCL to preset the instrument. Connect the
Modulation Analyzer’s CALIBRATION OUTPUT to its INPUT.
NOTE

For greatest accuracy, allow the Modulation Analyzer to warm up for at least
one-half hour.

2. On the Modulation Analyzer, press AM and then press CALIBRATION. Allow at least
two readings (approximately 40 seconds) to pass. The display should read between 99
and 101%.

AM Calibration Factor 40% AM Range: 99 101%

3. Key in 2.2 SPCL to set the AM range to 100% AM. Allow at least two readings to pass
. The display should read between 99 and 101%. Record this value for future reference.

AM Calibration Factor 100% AM Range: 99 101%

Residual AM
4. On the AM/FM test source, set the test mode switch to AM, Connect the test source

AM output to the Modulation Analyzer’s INPUT. (See figure 4-1. Nothing should be

connected to the test source’s audio input.)

5. On the Modulation Analyzer, press FREQ and key in 4.1 SPCL to turn on Track Mode.
Tune the AM/FM test source’s carrier frequency to approximately 12.5 MHz. Key in
4.0 SPCL to turn off Track Mode.

6. On the Modulation Analyzer, press AM. Key in 2.0 SPCL to set the modulation range
to automatic, Set the other controls as follows:

H B er. oot i e e e e e et e et e 50 Hz
7% Sl L) S O 3 kHz
00T =T o A O AVG

The display should show 0.01% or less,

Residual AM: 0.01%
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AM Distortion

7.

10.

11,

12.

13.

Set the audio analyzer’s source to 20 kHz. Connect its output to the audio input of the

AM/FM test source, (See figure 4-1.)

NOTE

For this test, if the audio analyzer has floating input and output connectors,
the low connector should be grounded. Connections should be made to the
high input or high output connector.

Set the Modulation Analyzer controls as follows:

| 2 T S U U RPN All Off
P BT, oot s s it e e teeeeennneseasressesnsnnensnsesasscaasransas All OfF
L= et o3 TR A NP PEAK+

Adjust the level of the audio analyzer’s source for a Modulation Analyzer display of 50%
AM.

Connect the audio analyzer's input to the Modulation Analyzer's MODULATION
QUTPUT. (See figure 4~1.) Set the audio analyzer to measure the distortion on the
20 kHz signal at the MODULATION OUTPUT with 80 kHz of low-pass filtering (on
the audio analyzer). The distortion should be 0.3% or less (~50.5 dB or less).

AM Distortion at 20 kHz Rate; 50% AM: 0.3%

Increase the level of the audio analyzer’s source until the Modulation Analyzer reads
95% AM. Measure the distortion. The distortion should be 0.6% or less (—44.4 dB or
less).

AM Distortion at 20 kHz Rate; 95% AM: 0.6%

Set the frequency of the audio analyzer’s source to 20 Hz. Readjust the level, if necessary,
for a Modulation Analyzer display of 95% AM. Measure the distortion. The distortion
should be 0.6% or less (~44.4 dB or less).

AM Distortion at 20 Hz Rate; 95% AM: 0.6%

Decrease the level of the audio analyzer’s source until the Modulation Analyzer reads
50% AM. Measure the distortion. The distortion should be 0.3% or less (-50.5 dB or
less}.

AM Distortion at 20 Hz Rate; 50% AM: 0.3%

AM Flatness

NOTE

Flatness of the audio synthesizer is critical for this fest. If the audio
synthesizer has leveling capability, switch it on.

14. Set the audio synthesizer to 1 kHz at -+5 dBm. Connect its output to the audio input of

the AM/FM test source. (See figure 4-1.) Fine adjust the audio synthesizer level for a
Modulation Analyzer display of 80% AM.
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15. On the Modulation Analyzer, press AVG. Set RATIO to %. Set the audio synthesizer
frequency as listed in the following table. For each frequency setting, note the

Modulation Analyzer’s display. The difference in readings between any two frequencies
should be less than 0.8% REL.

NOTE

+0.8% of reading is equivalent to a difference of 0.6% between any pair of
readings. =1 digit at a nominal reading of 80.0 is about £0.1% of the reading
in the RATIO mode or £0.2% for any pair of readings. The total imit is then
0.8%. .

Audio Synthesizer Displayed AM
Frequency {Mz) {% REL}

1000
10 000
150

90

AM Flatness (Maximum Difference): 0.8% REL

AM Accuracy

16. On the Modulation Analyzer, press RATIO % to turn it off. Press PEAK+. Key in 5.1
SPCL to set the audio detector time constant to slow.

17. Set the audio synthesizer frequency to 10 kHz. Set its level for a display of 80% AM
times the calibration factor of step 3. (For example, if the calibration factor of step 3 is
10G.4%, set the level for a display of 80.3% AM.)

18. On the Modulation Analyzer, key in 80 and press RATIO %. Set the audio synthesizer
to the frequencies shown in the following table (without changing the level). For each
setting, the Modulation Analyzer’s display should read between the limits indicated in

the table.
AM Limits (% REL)
Audio Synthesizer

Frequency (H2) | | uer | Actuat Upper

50 000 98.9 S 1014

100 000 96.9 ——— 103.1

50 98.9 — 1014

20 96.9 - 1031

NOTE
+1 digit at a nominal reading of 80.0 is about +1% of the reading in the
RATIO mode.
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18. On the Modulation Analyzer, key in 3.1 SPCL to set the IF to 455 kHz. Set the audio

synthesizer to the frequencies in the following table. For each setting, the Modulation
Analyzer’s display should read between the limits indicated in the table.

Audio
Synthesizer AR Limits (% REL)

Frequency (Hz) Lower Actual Upper

20 96.9 - 103.1
50 97.9 - . 102.1
10 000 97.9 _ 1021

AM Rejection

20.

21.

22.

23.

24.

26.

26.

On the Modulation Analyzer, press RATIO to turn it off. Set the HP FILTER to 50 Hz
and the LP FILTER to 3 kHz.

Set the audio synthesizer frequency to 1 kHz. Set its level for a Modulation Analyzer
display of 50% AM.

On the Modulation Analyzer, press FM. Momentarily disconnect the audio input to the
AM/FM test source and note the residual FM displayed on the Modulation Analyzer.
Residual FM; 455 kHz IF: Hz

Reconnect the audio input of the AM/FM test source. Note the Modulation Analyzer’s
displayed FM. The displayed FM minus one-half the residual FM noted in step 22 should
be 20 Hz peak or less.

AM Rejection (with FM); 455 kHz IF: 20 Hz

On the Modulation Analyzer, key in 3.0 SPCL to set the IF back to 1.5 MHz. Repeat
steps 22 and 23.

Residual FM; 1.5 MHz IF: Hz

AM Rejection (with FM); 1.5 MHz IF: 20 Hz

On the Modulation Analyzer, press M. Momentarily disconnect the audio input to the
AM/FM test source and note the residual ®M displayed on the Modulation Analyzer.

Residual ®M; 1.5 MHz IF: ‘ rad

Reconnect the audio input of the AM/FM test source. Note the Modulation Analyzer’s
displayed ®M. The displayed ®M minus one-half the residual ®M noted in step 25 should
be 0.030 rad peak or less.

AM Rejection (with ®M); 1.5 MHz IF: 0.030 rad
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Performance Test 1A

AM TESTS (USING A SECOND HP 8901A EQUIPPED WITH OPTION 010)

4-8

Specifications

Characteristic

Performance Limits

Conditions

AMPLITUDE MODULATION

Rates

Depth

Accuracy(1:2))

Flatness(34)

Demodulated Output
Distortion

Residual AM(*)

20 Hz to 10 kHz
20 Hz to 100 kHz

To 99%

+2% of reading
+1 digit

£3% of reading
+1 digit

+1% of reading
+1 digit

+3% of reading
+1 digit

+0.3% of reading
+1 digit

< 0.3% THD
< 0.6% THD

< 0.01% rms

150 kHz to 10 MHz carrier
10 to 1300 MHz carrier

150 kHz.to 10 MHz carrier;

50 Hz to 10 kHz rates; 5 to 99% depth
150 kHz to 10 MHz carrier;

20 Hz to 10 kHz rates;
10 to 1300 MHz catrier;

50 Hz to 50 kHz rates; 5 to 99% depth
10 to 1300 MHz carrier;

20 Mz to 100 kHz rates

10 to 1300 MHz carrier;
90 Hz to 10 kHz rates; 20 to 80% depth

< 50% depth
< 95% depth

50 Hz 10 3 kHz bandwidth

FREQUENCY MODULATION
AM Rejection(l)

< 20 Hz peak deviation

50% AM depth;
400 Hz and 1 kHz rates;
50 Hz to 3 kHz bandwidth

PHASE MODULATION
AM Rejection(!)

< 0,03 rad peak deviation

50% AM depth; 1 kHz rate;
50 Hz to 3 kHz bandwidth

(1) pgak residuals must be accounted for in peak readings. (Refer 1o Residual Noise Effects in Detailed Operating

Instructions in section 3.).

) For peak measurements only, AM accuracy may be affected by distortion generated by the Modulation Analyzer. in the
worst case, this can decrease accuracy by 0.1% of reading for each 0.1% of distortion.

)

Flatness is the variation in indicated AM depth for constant depth on input signal.

) For optimum flatness, cables should be terminated with their characteristic impedance,
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Description

AM accuracy is measured with the internal AM Calibrator of a second HP 8901A equipped
with Option 010. A low-residual AM source is connected to the input and the internal residual
AM is measured. A source, which can produce wide-band, linear AM, is modulated at various
AM rates and depths to measure distortion, flatness, and incidental FM and ®M. A special
AM/FM test source is required for these tests to assure that the AM source has adequate
bandwidth, low distortion, low residual AM, and low incidental FM and ®M.

NOTE

If the Modulation Analyzer under test is equipped with the AM Calibrator
(Option 010), perform Performance Test 1, AM Tests (For HP 8901A
Equipped with Option 010).

Equipment
Modulation Analyzer with ‘AM Calibrator ...... e HP 8301A Option 010
AM/FM Test Source ................. e e HP 11715A
Audio Analyzer . .....ciiiiiiiiii i N HP 8903B
Audio Synthesizer .........ourer i i e HP 3336C {Opt. 005)

8901A (OPTICN 010)
MODULATION ANALYZER
(R NCE UN

AUDIG ANALYZER AUDIO SYNTHESIZER
P a unja [ .
m o % RO
CALIBRATION ANALYZER OSCILLATOR GUTPUT
ouTPUT 8901A INPUT ouUTPUT
MODULATION ANALYZER ISTEP 18}
{UNIT UNDER TEST) {STEP 19)
MODULATION AM/FM
QUTPUT TEST SOURCE
Sosot  noooog . §§§§ "' N N
@ [rocf o [T oonnn 7 co §0C§
lNPUTl AM AUDIO i
OUTPUT INPUT i
k {STEP 1) A ISTEP13) “\ 2 {STEP 23) /

Figure 4-2. AM Performance Test Setup (Using a Second HP 8901A Equipped with Option 010)

Procedure

AM Accuracy at 10 kHz Rate

1. On both the Modulation Analyzers, key in 41.0 SPCL to preset the instruments. Connect
the CALIBRATION OUTPUT from the Modulation Analyzer equipped with Option 010
AM calibrator (Reference Unit) to the INPUT of the Modulation Analyzer under test.

NOTE

For greatest accurdcy, allow the Modulation Analyzer to warm up for at least
one-half hour.
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4-10

10.

Key in 13.0 SPCL on the Reference Unit to display the computed peak AM depth and
note the reading on its display. The computed AM Depth of the calibrator, excluding
noise, is displayed.

Computed Peak AM Depth: %

. Key in 13.1 SPCL on both Modulation Analyzers to display the demodulated peak

residual AM depth. Then, key in 5.1 SPCL on the Modulation Analyzer under test
to set the peak detector time constant to slow. Note the reading on the display of the
Modulation Analyzer under test. The measured and corrected noise of the AM calibrator
in CW is displayed.

Weighted Peak Residual AM; 40% Range: %

. Add the results of steps 2 and 3 above.

Computed plus Residual AM; 40% Range: %

. Key in 2.2 SPCL on the Modulation Analyzer under test to set the AM range to 100%.

Note the reading its display.
Weighted Peak Residual AM; 100% Range: %

. Add the results of steps 2 and 5 above,

Computed plus Residual AM: 100% Range: %

. Key in 13.2 SPCL on both Modulation Analyzers to display the demodulated peak

residual AM depth. Then, key in 5.1 SPCL on the Modulation Analyzer under test.
Note the reading on the display of the Modulation Analyzer under test. The AM depth,
measured with the PEAK+ detector, is displayed.,

Measured Demodulated Positive Peak AM (Including Residual);

40% Range: %
Press PEAK -~ on the Modulation Analyzer under test. Note the reading on its display.
Measured Demodulated Negative Peak AM (Including Residual);

40% Range: %

. Make the following calculation:

(reading of step 7) -+ 2(reading of step 8)
3

Measured Demodulated Peak AM (Averaged);

40% Range: %
This result should equal the result of step 4 +£0.334% AM.

Key in 2.2 SPCL on the Modulation Analyzer under test to set the AM range to 100%.
Note the reading on its display.

Measured Demodulated Negative Peak AM (Including Residual;
100% Range: %

Performance Test 1A
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11. Press PEAK+ on the Modulation Analyzer under test. Note the reading on its display.
Measured Demodulated Negative Peak AM (Including Residual);

40% Range: %

12. Make the following calculation:

{reading of step 11) -+ Z{Teadi'ng of step 10)
3
Measured Demodulated Peak AM (Averaged); 100% Range: %

This result should equal the result of step 6 +0.34% AM.

Residual AM

13. On the AM/FM test source, set the test mode switch to AM. Connect the test source AM
output to the INPUT of the Modulation Analyzer under test. (See figure 4-2. Nothing
should be connected to the test source’s audio input.) '

14. On the Modulation Analyzer under test, key in 41.0 SPCL to initialize it. Tune the
AM/FM test source’s carrier frequency to approximately 12.5 MHz.

15. On the Modulation Analyzer under test, press AM. Set the other controls as follows: -

P FUer . vt oo ot et e e sttt te s ssensesnnenenstassssnasnsnnsusassnsssasasnss 50 Hz
P FiEOr oot et e e sttt tesnsssssssenansnenssesesesnsnnansansansosansss 3 kHz
0TS =Y o 0 S AVG

The display should show 0.01% or less.
Residual AM: 0.01%

AM Distortion

16. Set the audio analyzer’s source to 20 kHz. Connect its output to the audio input of the
AM/FM test source (see figure 4-2).

17. Set the Modulation Analyzer controls as follows:

P B T © oot et ee s e et es i tesasssanssnsnnssssnnsnesatsssasnnss All Off
L o 0T . et e sttt v es e e esesanssenesssosnnnsannsansnssesansnssanns All Off
B0 ear ¢ s SR OO .. PEAK+

18. Adjust the level of the audio analyzer’s source so that the Modulation Analyzer under
test displays 50% AM.

19. Connect the audio analyzer’s input to the MODULATION QUTPUT of the Modulation
Analyzer under test. (See figure 4-2.) Set the audio analyzer to measure the distortion
on the 20 kHz signal at the MODULATION OUTPUT with 80 kHz of low-pass filtering
(on the audio analyzer). The distortion should be 0.3% or less (—50.5 dB or less).

AM Distortion at 20 kHz Rate; 50% AM: 0.3%

20. Increase the level of the audio analyzer’s source until the Modulation Analyzer under test
reads 95% AM. Measure the distortion. The distortion should be 0.6% or less (~44.4 dB
or less).

AM Distortion at 20 kHz Rate; 95% AM: 0.6%
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21. Set the audio analyzer’s source frequency to 20 Hz. Readjust the level, if necessary, for a
Modulation Analyzer display of 95% AM. Measure the distortion. The distortion should
be 0.6% or less (—44.4 dB or less).

AM Distortion at 20 Hz Rate; 95% AM: 0.6%

22. Decrease the level of the audio analyzer’s source until the Modulation Analyzer reads
50% AM. Measure the distortion. The distortion should be 0.3% or less (-50.5 dB or
less).

AM Distortion at 20 Hz Rate; 50% AM: 0.3%

AM Flatness

NOTE

Flatness of the audio synthesizer is critical for this test. If the audio
synthesizer has leveling capability, switch the leveling on.

23. Set the audio synthesizer to 1 kHz at +5 dBm, Connect its output to the audio input of
the AM/FM test source. {See figure 4-2.) Fine adjust the audio synthesizer level for a
Modulation Analyzer under test display of 80% AM,

24. On the Modulation Analyzer, press AVG. Set RATIO to %. Set the audio synthesizer
frequency as listed in the following table. For each frequency setting, note the
Modulation Analyzer’s display. The difference in readings between any two frequencies
should be less than 0.8% REL.

NOTE

+0.3% of reading is equivalent to a difference of 0.6% between any pair of
readings. +1 digit at a nominal reading of 80.0 is about £0.1% of the reading .
in the RATIO mode or £0.2% for any pair of readings. The total imit is then
0.8%.

Audio Synthesizer Displayed AM
Frequency (Hz) (% REL)

1 000
10 000
150

90

AM Flatness (Maximum Difference): 0.8% REL
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AM Accuracy

Performance Tests

25. On the Modulation Analyzer, press RATIO % to turn ratio off. Press PEAK+. Key in
5.1 SPCL to set the audio detector time constant to slow.

26, Set the audio synthesizer frequency to 10 kHz. Set its level for a Modulation Analyzer
under test display of 80% AM times the result of step 10 divided by the result of step 4.
(For example if the result of step 10 is 33.40% and the result of step 4 is 33.33%, set

the level for 80% x 33.40 + 33.33 = 80.2%).

27. On the Modulation Analyzer, key in 80 and press RATIC %. Set the audio synthesizer
to the frequencies shown in the following table (without changing the level). For each
setting, the Modulation Analyzer display should read between the limits indicated in

the table.

AM Limits (% REL)
Audio Synthesizer
Frequency (Hz) Lower Actual Upper
50 000 98.8 101.1
100 0G0 96.9 U— 103.1
50 98.9 - 101.1
20 96.9 - 103.1
NOTE

+1 digit at a nominal reading of 80.0 is about +1% of the reading in the

RATIO mode.

28. On the Modulation Analyzer, key in 3.1 SPCL to set the IF to 455 kHz. Set the audio
synthesizer to the frequencies in the following table. For each setting, the Modulation
Analyzer display should read between the limits indicated in the table.

Audic
Synthesizer

Frequency (Hz)

AM Limits (% REL)

Lower Actual Upper
20 96.9 R 103.1
50 97.9 R 102.1
10 000 97.9 - 102.1

Performance Test 1A
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4-14

AM Rejection

29.

30.

31.

32.

33.

34.

35.

On the Modulation Analyzer, press RATIO to turn ratio off. Set the HP FILTER to
50 Hz and the LP FILTER to 3 kHz.

Set the audio synthesizer frequency to 1 kHz. Set its level for a Modulation Analyzer
display of 50% AM.

On the Modulation Analyzer, press FM. Momentarily disconnect the audio input to the
AM/FM test source and note the residual FM displayed on the Modulation Analyzer.
Residual FM; 455 kHz IF: Hz

Reconnect the audio input of the AM/FM test source. Note the Modulation Analyzer’s
displayed FM. The displayed FM minus one-half the residual FM noted in step 31 should
be 20 Hz peak or less.

AM Rejection (with FM); 455 kHz IF: 20 Hz

On the Modulation Analyzer, key in 3.0 SPCL to set the IF back to 1.5 MHz. Repeat
steps 31 and 32.

Residual FM; 1.5 MHz IF: Hz

AM Rejection (with FM); 1.5 MHz IF: 20 Hz

On the Modulation Analyzer, press $M. Momentarily disconnect the audio input to the
AM/FM test source and note the residual ®M displayed on the Modulation Analyzer.

Residual ®M: 1.5 MHz IF: radians |

Reconnect the audio input of the AM/FM test source. Note the ®M displayed on the
Modulation Analyzer. The displayed ®M minus one-half the residual ®M noted in step
34 should be 0.030 radians peak or less.

AM Rejection (with ®M); 1.5 MHz TF: 0.030 rad
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Performance Test 2

FM TESTS (FOR HP 8801A EQUIPPED WITH OPTION 010}

Specification
Characteristic Performance Limits Conditions
FREQUENCY MODULATION
Rates 20 Hz to 10 kHz 150 kHz to 10 MHz carrier
20 Hz to 200 kHz 10 to 1300 MHz carrier
20 Hz to 20 kHz 10 to 1300 MMz carrier;
750 us de-emphasis
Deviations 40 kHz peaik maximum 150 kHz to 10 MHz carrier
400 kHz peak maximum 10 tc 1300 MHz carrier
40 kHz peak maximum 10 to 1300 MHz carrier;
750 ps de-emphasis
Accuracy(®) +2% of reading 250 kHz to 10 MHz carrier;
+1 digit 20 Hz 1o 10 kMz rates;
+1% of reading 10 to 1300 MHz carrier;
+1 digit 50 Hz to 100 kHz rates;
+5% of reading 10 to 1300 MHz carrier;
+1 digit 20 Hz to 200 kHz rates;
Demodulated Cutput < 0.1% THD 400 kHz to 10 MHz carrier;
Distortion(2’ deviations < 10 kHz
< 0.1% THD 10 to 1300 MHz carrier;
rates and deviations < 100 kHz
1) Peak residuals must be accounted for in peak readings. (Refer to Residual Noise Effects in section 3.)
{2) With 750 us de-emphasis and pre-display “off”, distortion is not specified for modulation outputs >4V (pk). This |
can occur near maximum deviation for a measurement range at rates < 2 kHaz.
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Characteristic Performance Limits Conditions

FREGUENCY MODULATION
(cont'd)
Residual FM < 8 Hz rms at 1300 MMz B0 Hz to 3 kHz bandwidth

decreasing linearly with
frequency 10 < 1 Hz rms
for 100 MHz and below

AMPLITUDE MODULATION

FM Rejection®) < 0.2% AM 250 kHz to 10 MHz carrier;

' < B kMz peak deviation,
400 and 1 kHz rates;

50 Hz to 3 kHz bandwidth
< 0.2% AM 10 to 1300 MHz carrier,

< 50 kHz peak deviation;
400 Mz and 1 kHz rates;
50 Hz to 3 kHz bandwidth

(1} Peak residuals must be accounted for in peak readings. (Refer to Residual Noise Effects in section 3.)

Description

FM is measured with a very low-noise oscillator at the Modulation Analyzer’s input. The
resulting measured FM is the residual FM of the- Modulation Analyzer’s internal local
oscillator. FM accuracy is measured with the internal FM Calibrator (Option 010), which
produces approximately 34 kHz peak deviation at a 10 kHz rate. A source, which can produce
wide-band, linear FM, is modulated at various FM rates and deviations to measure distortion,
flatness, and incidental AM. A special AM/FM test source is required for these tests to
assure that the FM source has adequate bandwidth, low distortion, low residual FM, and low
incidental AM.

NOTE

This procedure is only for Modulation Analyzers equipped with the FM
Calibrator (Option 010). For Modulation Analyzers not equipped with
Option 010, use Performance Test 2A which uses a second HP 8901A that is
equipped with Option 010.

Equipment
AM/FM Test SOUICE . .ottt it ittt iiiiaene s e e seraanannanannenns HP 11715A
Audio ANalyzer . ..o it i e e s e e HP 8903B
Audio Synthesizer ... ..t i HP 3336C (Opt. 005)
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AUDIO ANALYZER ‘ AUDIO SYNTHESIZER

OSCILLATOR
OUTPUT
(STEP 7, 300
ANALYZER OUTPUT
INPUT
8901A (OPTION 010} ' .
MODULATION ANALYZER (STEP 15}
AM/FM
MODHLATION ow TVESTSOURCE
no  10COoD . HEEL RESIDUAL o o AUDIO ;
@09 asccos mggg ¢ FUTPUT . gpce INPUT o {STEP 18) Y,
CALIBRATION INPUT ‘ Fm+32) Tem 4
QUTPUT I (sTEP ”l OUTPUT! I {STEP 6, 12)
(sTEP3) A _, (STEPS11,22) /2
Figure 4-8. FM Performance Test Setup
Procedure
Residual FM

1. On the AM/FM test source, set the test mode to residual FM. Connect its low-residual
(560 MHz) output to the Modulation Analyzer’s INPUT. (See figure 4-3.)

2. On the Modulation Analyzer, key in 41.0 SPCL to preset the instrument. Set the other
controls as follows:

A% o Vo Ry =) #0123 L AU ARG M
0l T U= U AU 50 Hz
L FH T . o ot e ettt et et e e ine s ensaerasaeeiaenasnaarannaneaeans 3 kHz
D BT & vttt ettt ettt s st s e et e e AVG

The display should read 4 Hz or less.

Residual FM at 560 MHz; 50 Hz to 3 kHz bandwidth: 4 Hz
The equation for determining the residual FM limits is:

residual FM in Hz = 5.83 x carrier frequency in GHz+ 042 Oz

For a carrier of 560 MHz, the residual FM limit is 3.7 Hz. Allowing for one digit of
uncertainty gives a limit of approximately 4 Hz.
Fi Accuracy at 10 kHz Rate
3. Connect the Modulation Analyzer's CALIBRATION OUTPUT to the INPUT. (See
figure 4-3.)
NOTE

For greatest accuracy, allow the Modulation Analyzer to warm up for at least
one-half hour.
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10.

11.

. On the Modulation Analyzer, press CALIBRATION. Allow at least two readings

(approximately 40 seconds) to pass . The display should read between 99 and 101%.
Record this value for future reference.
FM Calibration Factor; 40 kHz Modulation Range: 99 101%

On the Modulation Analyzer, key in 2.3 SPCL to set the modulation range to 400 kHz.
Allow at least two readings to pass. The digplay should read between 99 and 101%.

FM Calibration Factor; 400 kHz Modulation Range: 99 101%

On the AM/FM test source, set the test mode to FM. Connect its FM+4 output to the
Modulation Analyzer’s INPUT. (See figure 4-3.)

Set the audio analyzer’s source to 10 kHz at 0.5 V. Connect its output to the audio input
of the AM/FM test source. (See figure 4-3.)

NOTE

For this test, if the audio analyzer has floating input and output connectors,
the low connector should be grounded. Connections should be made to the
high input or high output connector.

. On the Modulation Analyzer, key in 4.1 SPCL to turn on Track Mode. Tune the AM/FM

test source’s carrier frequency to approximately 100 MHz, Key in 4.0 SPCL to turn
Track Mode off.

. On the Modulation Analyzer, press FM. Set LP FILTER to 15 kHz and DETECTOR

to AVG. Key in 2.0 SPCL to set the modulation range to automatic.

Adjust the level of the audio analyzer’s source for a Modulation Analyzer display of
20 kHz average deviation. On the Modulation Analyzer, set RATIO to %.

Connect the FM-32 cutput of the AM/FM test source to the Modulation Analyzer’s
INPUT without disturbing the AM/FM test source’s controls. (See figure 4-3.) Multiply
the displayed ratio on the Modulation Analyzer by the calibration factor of step 4. (For
example, if the display reads 12.52% REL and the calibration factor of step 4 is 100.4%,
the result is 12.52 x 100.4 = 12.57% REL.) The result should be between 12.35 and
12.656% REL.

FM Accuracy; 4 kHz Modulation Range: 12.35 12.656% REL

Fi Distortion, Accuracy, and Rejection (1.5 MHz IF)

12.

13.

14.

Connect the FM+4 output of the AM/FM test source to the Modulation Analyzer’s
INPUT. (See figure 4-3.)

On the Modulation Analyzer, set all LP FILTERS to off, DETECTOR to PEAK+, and
RATIO off.

Set the frequency of the audio analyzer’s source to 100 kHz. Set the level of the audio
analyzer for a Modulation Analyzer display of 100 kHz peak deviation.
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15.

16.

17.

18.
19.

20.

21.

Performance Tests

Connect the audio analyzer's input to the Modulation Analyzer's MODULATION
QUTPUT. (See figure 4-3.) Set the audio analyzer to measure the distortion on the
100 kHz signal at the MODULATION OUTPUT (all audio analyzer filters should be
off). The distortion should be 0.1% or less {(-60 dB or less).

FM Distortion at 100 kHz Rate; 100 kHz Peak Deviation: 01%

NOTE

Flatness of the audic synthesizer is critical for this test. If the audio
synthesizer has leveling capability, switch it on.

Set the audio synthesizer to 10 kHz at +5 dBm. Connect its output to the audio input
of the AM/FM test source. (See figure 4-3.) Fine adjust the level for a Modulation
Analyzer display of 100 kHz times the calibration factor of step 5. (For example, if the
calibration factor of step 5 is 100.4%, set the level for a display of 100.4 kHz.)

Set the audio synthesizer to the frequencies in the following table. For each setting, the
Modulation Analyzer's display should read between the limits indicated in the table.

Audio FM Limits (kHz)
Synthesizer
Frequency (Hz) Lower Actual Upper

100 000 98.9 - 1011
200 000 94.9 _ 105.1
50 98.9 e 1011
20 84.9 — 106.1

On the Modulation Analyzer, set HP FILTER to 50 Hz and LP FILTER to 3 kHz.

Set the audio synthesizer frequency to 1 kHz. Set the level for a Modulation Analyzer
display of 50 kHz peak deviation.

On the Modulation Analyzer, press AM. Momentarily disconnect the audio input to the
AM/FM test source and note the residual AM displayed on the Modulation Analyzer.
Residual AM: %

Reconnect the audio input of the AM/FM test source. Note the AM displayed on the
Modulation Analyzer. The displayed AM minus one-half the residual AM noted in step
20 should be 0.2% or less.

FM Rejection at 1 kHz Rate; 50 kHz Peak Deviation: ___ 0.2%

FM Distortion, Accuracy, and Rejection {455 kHz IF)

22.

23.
24.

Connect the FM=32 output of the AM/FM test source to the Modulation Analyzer’s
INPUT. (See figure 4-3.)

On the Modulation Analyzer, key in 3.1 SPCL to set the IF to 455 kHz. Press FM.

Set the audio synthesizer level for a Modulation Analyzer display of 5 kHz peak
deviation.
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25.

26.

27,

28.

29.

30.

31.

On the Modulation Analyzer, press AM. Momentarily disconnect the audio input to the
AM/FM test source and note the residual AM displayed on the Modulation Analyzer.

Residual AM: %

Reconnect the audio input of the AM/FM test source. Note the AM displayed on the
Modulation Analyzer. The displayed AM minus one-half the residual AM noted in step
25 should be 0.2% or less.

FM Rejection at 1 kHz Rate; 5 kHz Peak Deviation: 0.2%

On the Modulation Analyzer, press FM. Set all HP FILTERs to off and LP FILTER to
>20 kHz,

Set the audio synthesizer level for a Modulation Analyzer display of 10 kHz peak
deviation times the calibration factor of step 4. (For example, if the calibration factor
of step 4 is 100.4%, set the level for a display of 10.04 kHz.)

Set the audio synthesizer to the frequencies shown in the following table. For each
setting, the Modulation Analyzer’s display should read between the limits indicated in
the table.

Audio FiM Limits (kHz)

Synthesizer
Frequency (Hz) Lower Actual Upper

10 GO0 9.79 _ 10.21
20 9.79 — 10.21

Set the audio analyzer’s source to 10 kHz at 2 V. Connect its output to the audio
input of the AM/FM test source. (See figure 4~3.) Fine adjust the oscillator level for a
Modulation Analyzer display of 10 kHz peak deviation.

Set the audio analyzer to measure the distortion on the 10 kHz signal at the
MODULATION OUTPUT of the Modulation Analyzer. Set the audio analyzer’s low-
pass filter to 30 kHz and the high-pass filter to 400 Hz. The distortion should be less
than 0.1% (--60 dB or less).

FM Distortion at 10 kHz Rate; 10 kHz Peak Deviation: 0.1%
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Performance Test 2A

FM TESTS (USING A SECOND HP 8901A EQUIPPED WITH OPTION 010)

Specification

Characteristic

Performance Limits

Conditions

FREQUENCY MOBULATION

Rates

Peviations

Accuracy(V)

Demodulated Output
Distortion!?)

20 Hz to 10 kHz
20 Hz to 200 kMz
20 Hz t0 20 kHz

40 kHz peak maximum
400 kHz peak maximum
40 kHz peak maximum

+2% of reading
+1 digit

+1% of reading
+1 digit

+5% of reading
=1 digit

< 0.1% THD

< 0.1% THD

150 kHz to 10 MHz carrier

10 to 1300 MHz carrier

10 to 1300 MHz carrier;
750 us de-emphasis

150 kHz to 10 MHz carrier

10 to 1300 MHz carrier

10 to 1300 MHz carrier;
750 us de-emphasis

250 kHz to 10 MHz carrier;

20 Hz to 10 kHz rates;
10 to 1300 MHz carrier;

50 Hz to 100 kHz rates;
10 to 1300 MHz cartier;

20 Hz to 200 kMz rates;

400 kHz to 10 MHz carrier;
deviations < 10 kHz

10 to 1300 MHz carvier;
rates and deviations < 100 kHz

FREQUENCY MODULATION
(cont’d)

Residual FM

AMPLITUDE MODULATION
FM Rejectiontt)

<8 Hz rms at 1300 MHz
decreasing linearly with
frequency to <1 Hzrms
for 100 MHz and below

<0.2% AM

<{.2% AM

50 Hz to 3 kHz bandwidth

250 kHz to 10 MHz carrier;
<5 kHz peak deviation;
400 and 1 kHz rates;
50 Hz to 3 kHz bandwicdth

10 to 1300 MHz carrier;
<50 kHz peak deviation;
400 Hz and 1 kHz rates;
50 Hz 10 3 kHz bandwidth

(1} Peak residuals must be accounted for in peak readings. {Refer to Residual Noise Effects in section 3.)
{2) With 750 s de-emphasis and pre-display “off”, distortion is not specified for modulation outputs >4 V (pk). This
can occur near maximam deviation for a measurement range at rates < 2 kHz.
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Bescription

Model 8901A

FM is measured with a very low-noise oscillator at the Modulation Analyzer’s input. The
resuiting measured FM is the residual FM of the Modulation Analyzer’s internal local
oscillator. FM accuracy is measured using the FM Calibrator from a second HP 8301A
equipped with Option 010. A scurce, which can produce wide-band, linear FM, is modulated
at various FM rates and deviations to measure distortion, flatness, and incidental AM. A
special AM/FM test source is required for these tests to assure that the FM source has
adequate bandwidth, low distortion, low residual M, and low incidental AM.

NOTE

If the Modulation Analyzer under test is equipped with the FM Calibrator
{Option 010}, perform Performance Test 2, FM Tests (For HP 8901A

Equipped with Option 010).

Equipment

Modulation Ansalyzer with FM Calibrator
AM/FM Test Source
Audio Analyzer..........coiiiiiiiiiiiiiines
Audio Synthesizer

.....

oooooooooooooooooooooooo

oooooooooooooooooooooooooo

8801A (GPTION 010)
MOBULATION ANALYZER
{REFERENCE UNIT)

AUDIO ANALYZER

HP 8901A Option 010
HP 11715A
HP 8903B
HP 3336C (Opt. 005)

...................
.............................
..............................

....................

AUDIO SYNTHESIZER

fugsfadad-]

Gnoon 0 0003

[Sjminn)
[=in]nin
0 amon
Dooa

OSCILLATOR
CUTPUT

Mo § Couooso s}
CALIBRATION ANALYZER QUTPUT
OUTPUT 8981A INPUT
{UNIT UNDER TEST)
(STEP 16, 39)
dmobuLaTiON
PUT
EO80  gempen  BE oLl AM/FM
[:]==1-1=1 LIL)
o fsdom {om £ S T ¢ ESJW ? TESTSOURCE l
INPUT LOW RESIDUAL °c 0 ﬁ;\;{;ﬂ%{? I {STEP 25)
OUT?UTW anﬁmm‘lﬂ.»u J
FM+32 | {Frm+4
(STEP 1); outpuT} ouTruT
\_ (STEP 3) A Hister20,31) ) rister 15,21

Figure 4—4. FM Performance Test Setup (Using a Second HP 8901A Equipped with Option 010)
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Procedure

FReosidual FM

1. On the AM/FM test source, set the test mode to residual FM. Connect its low-residual
(560 MHz) cutput to the Modulation Analyzer’s INPUT. (See figure 4-4.)

2. On the Modulation Analyzer, key in 41.0 SPCL to preset the instrument. Set the other
controls as follows:

TV RITIBIIE « o v o v s v e s o e m e o nmestmmee o enanasosnsneasasasusissrsannnnns FM
38 2 1 L7 O I 50 Hz
LP Fiiter......... B e e e e er et e e e 3 kHz
Db OT -~ v vt r s e s et e tee e enetasassssssnsasursnsnaeerossnansenensnse AVG

The display should read 4 Hz or less.

The equation for determining the residual FM limits is:

residual FM in Hz = 5.83 x carrier frequeney in GHz+0.42 Hz

For a carrier of 560 MHz, the residual FM limit is 3.7 Hz. Allowing for one digit of
uncertainty gives a limit of approximately 4 Hz.

Residual FM at 560 MHz; 50 Hz to 3 kHz bandwidth: 4 Hz

FM Accuracy at 10 kHz Rate

3. Connect the CALIBRATION OUTPUT of the HP 8901A with Option 010 (Reference
Unit) to the INPUT of the Modulation Analyzer under test. (See figure 4-4.)

NOTE

For greatest accuracy, allow the Modulation Analyzer to warm up for at least
one-half hour.

4. Key in 12.0 SPCL on the Reference Unit to display the computed peak FM deviation
and note the reading on its display. The computed FM depth of the calibrator, exluding
noise is displayed.

Computed Peak FM: Hz

5. Key in 12.1 SPCL on both Modulation Analyzers to display the demodulated peak
residual FM deviation. Then key in 5.1 SPCL on the Modulation Analyzer under test
to set the peak detector time constant to slow. Note the reading on the display of the
Modulation Analyzer under test. The measured and corrected noise of the FM calibrator
in CW is being displayed.

_ Weighted Peak Residual FM; 40 kHz Range: Hz
6. Add the results of steps 4 and 5.

Computed plus Residual FM; 40 kHz Range: Hz
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7.

10.

11.

12.

13.

14,

On the Modulation Analyzer under test, key in 2.3 SPCL to set the modulation range
to 400 kHz, and note the reading on its display.

Weighted Peak Residual FM; 400 kHz Range: Hz
Add the results of steps 4 and 7 above.

Computed plus Residual FM; 400 kHz Range: Hz

. Key in 12.2 SPCL on both Modulation Analyzers to display the demodulated peak

FM deviation. Then key in 5.1 SPCL on the Modulation Analyzer under test. Note
the reading on the display of the Modulation Analyzer under test. The peak deviation,
measured with the PEAK+ detector is being displayed.

Measured Demodulated Positive Peak FM (Including Residual);

40 kHz Range: kHz
On the Modulation Analyzer under test, press PEAK-. Note the reading on its display.
Measured Demodulated Negative Peak FM (Including Residual);

- 40 kHz Range: kHz

Make the following calculation:

{reading of step 9) + (reading of step 10)
2

Measured Demodulated Peak FM (Averaged);

40 kHz Range: kHz
This result should equal the result of step 6 +0.334 kHz.
Key in 2.3 SPCL on the Modulation Analyzer under test. Note the reading on its display.
Measured Demodulated Negative Peak FM (Including Residual);

400 kHz Range: kHz
On the Modulation Analyzer under test, press PEAK+. Note the reading on its display.
Measured Demodulated Positive Peak FM (Including Residual);

400 kHz Range: kHz

Make the following calculation:

('i‘eading of step 12) + (reading of step 13}
2

Measured Demodulated Peak FM (Averaged);

400 kHz Range: kHz
This result should equal the result of step 8 +0.34 kHz.
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16.

17.

18,

19.

20.

Performance Tests

On the AM/FM test .source, set the test mode to FM. Connect its FM+4 output to the
Modulation Analyzer's INPUT. (See figure 4-4.)

Set the audio analyzer’s source to 10 kHz at 0.5 V. Connect its output to the audio input
of the AM/FM test source. (See figure 4-4.)

NOTE

For this test, if the audio analyzer has floating input and output connectors,
the low eonnector should be grounded. Connections should be made to the
high input or high cutput connector.

On the Modulation Analyzer under test, key in 41.0 SPCL initialize it. Tune the AM/FM
test source’s carrier frequency to approximately 100 MHz.

On the Modulation Analyzer under test, press FM. Set LP FILTER to 15 kHz and
DETECTOR to AVG.

Adjust the level of the audio analyzer’s source for a display of 20 kHz average deviation
on the Modulation Analyzer under test. On the Modulation Analyzer under test, set
RATIO to %. '

Connect the FM+32 output of the AM/FM test source to the Modulation Analyzer’s
INPUT without disturbing the AM/FM test source’s controls. (See figure 4-4.) Multiply
the displayed ratio on the Modulation Analyzer by the result of step 11 divided by
the result of step 6. (For example, if the display reads 12.52% REL and the result
of step 11 is 33.400 kHz and the result of step 6 is 33.333 kHz, the desired result is
(12.52 x 33.4) + 33.333 = 12.55.) The result should be between 12.35 and 12.65% REL.

FM Accuracy; 4 kHz Modulation Range: 12.35 12.65% REL

FM Distortion, Accuracy, and Rejection (1.5 MHz IF)

21.

22.

23.

24.

Connect the FM+4 output of the AM/FM test source to the Modulation Analyzer’s
INPUT. (See figure 4-4.)

On the Modulation Analyzer, set all LP FILTERs to off, DETECTOR to PEAK+, and
RATIO off.

Set the frequency of the audio analyzer’s source to 100 kHz. Set the level of the oscillator
for a Modulation Analyzer display of 100 kHz peak deviation.

Connect the audio analyzer’s input to the MODULATION OUTPUT of the Modulation
Analyzer under test. (See figure 4-4.) Set the audio analyzer to measure the distortion on
the 100 kHz signal at the MODULATION OUTPUT (all audio analyzer filters should
be off). The distortion should be 0.1% or less (—60 dB or less).

FM Distortion at 100 kHz Rate; 100 kHz Peak Deviation: 0.1%
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25.

26.

27.
28.

29.

30.

Set the audio synthesizer to 10 kHz at +15 dBm. Connect its output to the audio input
of the AM/FM test source. {See figure 4-4.) Fine adjust the level for a Modulation
Analyzer display of 100 kHz times the result of step 11 divided by the result of step 6.
(For example, if the result of step 11 is 33.400 kHz, and the result of step 6 is 33.333 kHz,
set the level for a display of {100 kHz x 33.400) - 33.333 = 100.2 kHz.) )

NOTE

Flatness of the audio synthesizer is critical for this test. If the audio
synthesizer has leveling copability, switeh it on.

Set the audio synthesizer to the frequencies in the following table. For each setting, the
Modulation Analyzer’s display should read between the limits indicated in the following
table.

Audio FM Limits (kHz)
Synthesizer
Frequency (Hz) Lower Actual Upper
100 000 98.9 — e 1011
200 000 94.9 - 105.1
50 98.8 - 101.1
20 94.9 - 105.1

On the Modulation Analyzer, set HP FILTER to 50 Hz and LP FILTER to 3 kHz.

Set the audio synthesizer frequency to 1 kHz. Set the level for a Modulation Analyzer
display of 50 kHz peak deviation.

On the Modulation Analyzer, press AM. Momentarily disconnect the audio input to the
AM/FM test source and note the residual AM displayed on the Modulation Analyzer.
Residual AM: %

Reconnect the audio input of the AM/FM test source. Note the AM displayed on the
Modulation Analyzer. The displayed AM minus one-half the residual AM noted in step
20 should be 0.2% or less.

FM Rejection at 1 kHz Rate; 50 kHz Peak Deviation: 0.2%

FM Distortion, Accuracy, and Rejection (455 kHz IF)

3L

32.
33.

34,

Connect the FM+32 output of the AM/FM test source to the Modulation Analyzer’s
INPUT. (See figure 4-4.)

On the Modulation Analyzer, key in 3.1 SPCL to set the IF to 455 kHz. Press FM.

Set the audio synthesizer level for a Modulation Analyzer display of 5 kHz peak
deviation.

On the Modulation Analyzer, press AM. Momentarily disconnect the audio input to the
AM/FM test source and note the residual AM displayed on the Modulation Analyzer.

Residual AM: %
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35.

36.

37.

38.

39.

40,

Performance Tests

Reconnect the audio input of the AM/FM test source. Note the AM displayed on the
Modulation Analyzer. The displayed AM minus one-half the residual AM noted in step
34 should be 0.2% or less. .

FM Rejection at 1 kHz Rate; 5 kHz Peak Deviation: 0.2%

On the Modulation Analyzer, press FM. Set all HP FILTERs to Off and LP FILTER
to >20 kHz.

Set the audio synthesizer frequency to 1 kHz. Set the audio synthesizer level for a
Modulation Analyzer display of 0.1 times the display set in step 25. (For example, if the
display set in step 25 is 100.2 kHz, set the level for a display of 10.02 kHz.)

Set the audio synthesizer to the frequencies shown in the following table. ¥or each
getting, the Modulation Analyzer’'s display should read between the limits indicated in
the table. :

Audio FA Limits (kHz)

Synthesizer
Frequency (Hz) Lower . Actual Upper

10 000 9.79 e 10.21
20 8.78 —— 10.21

Set the audio analyzer’'s source to 10 kHz at 2 V. Connect its output to the audio
input of the AM/FM test scurce. (See figure 4-4.) Fine adjust the oscillator level for a
Modulation Analyzer display of 10 kHz peak deviation.

Set the audio analyzer to measure the distortion on the 10 kHz signal at the
MODULATION OUTPUT of the Modulation Analyzer. Set the audio analyzer’s
low pass filter to 30 kHz and the high pass filter to 400 Hz. The distortion should be
less than 0.1% or less. {60 dB or less).

FM Distortion at 10 kHz Rate; 10 kHz Peak Deviation: _0.1%
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Performance Test 3

oM TESTS
Specification
Characteristic Performance Limits Conditions
PHASE MODULATION
Cartler Frequency 10 to 1300 MHz
Deviation and Refer to figure below.
Maximum Resolution
Rates 200 Hz to 20 kHz
Accuracy!} £3% of reading 1 digit
Demodulated Output <0.1% THD
Distortion

400

0.1 RADIAN
S RESOLUTION
Pﬂu
=
> 40
L2 0.01 RADIAN
= RESOLUTION
<E
aT g
x 0.001 RADIAN
5 RESOLUTION -

‘fr 1 J i 4 T T
200 Hz 500 Hz TkHz 2kH:z 5kHz 10kHz 20 kHz
MODULATION RATE

Phase Modulation Deviation and Maximum Resolution

{1) Peak residuals must be accounted for in pesk readings. (Refer to Residual Noise Effects in section 3.)
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Description

A signal with a known amount of phase modulation is generated by frequency modulating
a carrier at a known peak deviation (as measured by the previously-calibrated Modulation
Analyzer) and rate. The relationship hetween the peak phase deviation and peak frequency
deviation is:

peak frequency deviation

peak phase deviation = modulation rate

The measured deviation is compared with the calculated deviation for several combinations
of FM deviation and rate. The distortion is also measured. A special AM/FM test source is
required for these tests to assure that the FM source has adequate bandwidth, low-distortion,
and low residual ®M.

Equipment
AM/FM T8t S0UICE + ottt t it v ettt e e ivte et ettt etieneeeasiaenaennnnannn HP 11715A
Audio ANAlyzZer . ..ot e e HP 8903B
Audio Synthesizer ........coviiiireririieneenenins e HP 3336C
B301A

MODULATION ANALYZER

AUDIO ANALYZER AUDIO SYNTHESIZER
MODULATION ANALYZER
sowon oo el QUTPUT INPUT
v [onoog ;«}rw-m (STEP 1)
S AR 5 ] b fw Jwnd el o] oo
INPUT OSCILLATOR CUTPUT
QUTPUT
AM/FM
TEST SOURCE (STEP 8}
AUDIO i
e O 1 INPUT ) {STEP 3)
- B ? & e o
FM + 32 FM
QUTFUT OUTPUT
pio isTepel}  F(sTEP2, 7}
e _sv!._/

Figure 4-5. &M Performance Test Setup
Procedure

&M Accuracy
1. Make the tests in Performance Test 2, FM Tests.

2. On the AM/FM test source, set the test mode to FM. Connect its FM output to the
Modulation Analyzer's INPUT. (See figure 4-5.)

3. Set the audio synthesizer to 200 Hz at -10 dBm. Connect its output to the audio input
of the AM/FM test source. (See figure 4-5.)

4. On the Modulation Analyzer, key in 41.0 SPCL to preset the instrument. Press FREQ
and then key in 4.1 SPCL to turn on Track Mode. Tune the AM/FM test source’s carrier
frequency to approximately 400 MHz. Key in 4.0 SPCL to turn off Track Mode.
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5. On the Modulation Analyzer, press MHz to center its tuning. Set the other controls as

follows:

IVECBEUIECITICIIE + v v e v et e e e st a s nasaeasasesersnosisssasosasaransnsssnsonentns FM
SO I L U A AU =20 kHz
T T e ) G U UP N AVG

6. Set the audio synthesizer frequency as shown in the following table. Set the Modulation
Analyzer high pass filter as shown in the table. Set the audio synthesizer level to give the
FM deviation shown in the table (as read on the Modulation Analyzer). After setting
each F'M deviation, press ®M. For each setting, the Modulation Analyzer’s display should
read between the limits indicated in the table.

Audio High Average FM M Limits (rad)
Synthesizer Pass Deviation
Frequency {Hz) Filter (kHz) Lower Actual Upper
200 50 50 242.4 S 257.6
1 00C 300 250 242.4 S— 257.6
20 000 300 250 121 - 13.0
20 000 300 4 0.183 0.207
* Connect the FM-+32 output of the AM/FM test source to the Modulation Analyzer's INPUT
10 make this measurement. (See figure 4-5.) Press AUTOMATIC OPERATION, then MHz
to retune the Measuring Recelver. If the resolution is not 0.001 rad, press O\ again.

oM Distortion

7. Connect the FM output of the AM/FM test source to the Modulation Analyzer’s
INPUT. (See figure 4-5.) Press AUTOMATIC OPERATION on the Modulation
Analyzer.

8. Set the audio analyzer’s source to 1 kHz. Connect its output to the audio input of the
AM/FM test source. (See figure 4-5.} .

NOTE

For this test, if the audio analyzer has floating input and output connectors,
the low connector should be grounded. Connections should be made to the
high input or high output connector.

9. On the Modulation Analyzer, press @M. Set DETECTOR to PEAK+. Set HP FILTER
to 300 Hz. Set LP FILTER to 15 kHz.

10. Adjust the audio analyzer’s source level to give a display of 400 rad peak deviation.
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11.

12.
13.

Performance Tests

Connect the audio analyzer’s input to the Modulation Analyzer’'s MODULATION
OUTPUT. (See figure 4-5.) Set the audio analyzer to measure the distortion on the
1 kHz signal at the MODULATION OUTPUT. Set the high-pass filter on the audio
analyzer to 400 Hz. (All audio analyzer filters should be off.}) The distortion should be
0.1% (-60 dB or less).

&M Distortion at 1 kHz Rate; 400 rad Peak Deviation;

1.5 MHz IF: 0.1%
Reduce the level of the audio analyzer’s source to give a display of 40 rad peak deviation.

On the Modulation Analyzer, key in 3.1 SPCL. The distortion measured on the audio
analyzer should be 0.1% or less.

&M Distortion at 1 kHz Rate; 40 rad Peak Deviation;

455 kHz IF: 0.1%
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Specification

Model 89014
Performance Test 4
Characteristic Performance Limits Conditions
AUDIO FILTERS
50 Hz High Pass {2 Pole}
3 dB Cutoff Frequency 50 Hz nominal.
Flainess < 1% > 200 Hz rates

300 Hz High Pass (2 Pole)
3 dB Cutoff Frequency
Flatness

3 kHz L.ow Pass (5 Pole)
3 dB Cutoff Frequency
Flatness

15 kHz Low Pass (5 Pole)
3 dB Cutoff Frequency
Flatness

>20 kHz Low Pass {9 Pole Bessel)'"

3 dB cutoff frequency
. Flatness

300 Hz nominal
< 1%

3 kHz nominal
< 1%

15 kHz nominal
< 1%

> 20 kMz nominal
< 1%

> 1 kHz rates

< 1 kHz rates

< 10 kMz rates

< 10 kMz rates

(1) The > 20 kHz low-pass filter is intended for minimum overshoot squarewave modulation.

Description

A signal is frequency modulated by a source which is known to have FM which is flat with
rate. The flatness of the demodulated signal is then measured for various modulation filters.

NOTE

Flatness of the audio synthesizer is critical for this test. If the audio
synthesizer has leveling capability, switch it on.
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Equipment
AM/FM Test SOUICE ..o v v ettt iteiie it iiri e aaosannacacssnasones HP 11715A
Audio Synthesizer .......uerereeerniiirerairrainereaeronnoanns HP 3336C (Opt. 005)

8901A
MODULATION ANALYZ

AM/FM AUDIO SYNTHESIZER
TEST SOURCE
oot wooooo B —
®m o g Doooooo D@@'@,
wpuTL FM +j tumo oUwerj
OUTPUT INPUT
(STEP 1) {STEP 1}

Figure 4—6. Audio Filters Performance Test Setup

Procedure

1.
2. On the AM/FM test source, set the test mode to FM.

3.

4. On the Modulation Analyzer, key in 41.0 SPCL to preset the instrument. Press FREQ

Connect the equipment as shown in figure 4-6.

Set the audio synthesizer to 200 Hz at +6 dBm.

and then key in 4.1 SPCL to turn on Track Mode. Tune the AM/FM test source’s carrier
frequency to approximately 100 MHz. Key in 4.0 SPCL to turn off Track Mode.

On the Modulation Analyzer, press MHz to center the instrument’s tuning. Set the
other controls as follows:

Measurement .............. N M
B Sy G N U NP R AVG

Set the audio synthesizer level to give a display of épproximateiy 25 kHz average
deviation.
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7. Set the audio synthesizer frequency to the frequencies shown in the following table.
For each setting, set RATIO on the Modulation Analyzer to off, set all HP or LP
FILTERs to off, then set RATIG to %, and insert the filter indicated. For each setting,
the Modulation Analyzer’s display should read between the limits indicated in the table.

Audio Ratio Limits (% REL)
Synthesizer Filter

Frequency (Hz) Lower Actual | Upper
200 50 Hz HP FILTER 98.99 S 101.01
2 000 50 Hz HP FILTER 98.99 em— 101.01
1 000 300 Hz HP FILTER 98.99 —_— 101.01
10 000 300 Hz HP FILTER 98.99 - 101.01
1000 3 kHz LP FILTER 98.99 - 101.01
- 100 3 kHz LP FILTER 98.99 — 101.01
10 Q00 15 kHz LP FILTER 98.99 e — 101.01
1 000 15 kHz LP FILTER 898.29 S 101.01
10 000 > 20 kHz LP FILTER|] 98.99 e 101.01
1 000 > 20kHz LP FILTER ] 98.99 - 101.01
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Performance Test 5

RF LEVEL PERFORMANCE TEST

Specifications
Serial Prefix: 1933A to 22124

Characteristic Performance Limiés Conditions
RF LEVEL Peak voltage responding, rms sine wave
calibrated.
Range TmWto1 W
Instrumentation Accuracy +2 dB 150 kHz to 650 MHz
' +3dB 650 to 1300 MHz
SWR <15 5002 system

Sericl Prefix: 2227A and above

Characteristic Performance Limits Conditions
RF LEVEL Peak voltage responding, rms sine wave
calibrated.
Range TmWio1W
Instrumentation Accuracy +1.5dB 150 kHz to 650 MHz
SWR <13 5001 system; 150 kHz to 650 MHz
<15 5001 system; 650 Midz to 1300 MHz

Description

Power from a signal generator is applied through a power splitter to the Modulation
Analyzer’s input and a power meter. The power level reading between the power meter and
the Modulation Analyzer are compared for various settings of power level and frequency.
SWR is measured at several frequencies by driving the input of the Modulation Analyzer
through an SWR Bridge. The reflected power is measured by a power meter. A reference
point is first made by disconnecting the Modulation Analyzer’s input to give an open circuit
(high reflection).

NOTE

For the accuracy measurement, the output of the signal generator must be
filtered (if its harmonics or spurious signals are less than 30 down from the
carrier) to prevent discrepancies between readings of the peak-responding
Modulation Analyzer and the average-responding power meter.
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SIGNAL GENERATOR

Model 8301A

Equipment _

Bandpass Filter 51216 674 MHz ... ... ...ivi .. Telonic TBA 593-218-5FE
Bandpass Filter 800 to 1100 MHz . ..., Telonic TBA 950-375-5FE1
Power Meter and Sensor ...ttt HP 436A/8482A
o0l S) g+ 7 =5 HP 11667A
Signal Generator ...........oviiiiiiiiiii i i, HP 8640B with Option 002
SWER Bridge ..ot e i e e e Wiltron 60N50

83014 POWER

BDULATIUN ANALYZER METER

aooon 0 o
seann 080000 a q“

m o0

[ B L) o o 3

RF QUTPUT INPUT
BANDPASS FILTER
(512-674 MKz or
800-1180 MHz} POWER
-~ SPLITTER

3 { {STEP 5} i POWER
{STEPH_J mmmmmm o e SENSOR
Figure 4--7. RF Level Accuracy Performance Test Setup

Procedure

RF Level Accuracy
1. Calibrate and zero the power meter and sensor.
2. Connect equipment as shown in figure 4-7.
3. Press RF LEVEL.
4

. Set the signal generator to 50 MHz CW. Set its level for the power meter readings
shown below. For each setting, the Modulation Analyzer’'s display should read between
the limits shown below.

Serial Prefix: 1833A to 22124

436 Performance Test 5

Power Meter RF Level Limits (mW)
Reading (mW) Lower Actual Upper
10 631 | | 158
8 188 | | 475
1 0631 | | 158
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Serial Prefix: 2227A and above

RF Level Limits {(mW)
Power Meter

Reading (mW)

Lower Actual Upper

10 7.08 - 141
3 212 - 4.24
1 0.708 e 1.41

5. Set the frequency of the signal generator to those shown in the table below. For each
frequency setting, adjust the power level to give a power meter reading of 3 mW. The
Modulation Analyzer should read between the limits shown in the table.

Serial Prefix: 1933A to 22124

Signal Generator R Lovel Limits (m®)
Frequency (MHz) | , oot | Actual | Upper
1000 1.50 S— 5.99
650" 180 | | 4715
100 189 | | 475
‘0 18 |__ | a5
05 1.89 — 475

If a signat generator with a doubler is being used, insert
the appropriate bandpass filter at the generator’s output
to suppress harmonic and subharmonic signals.

Serial Prefix: 2227A and above

Signal Generator RF Level Limits tmt)
Frequency (MH2) | | wer | Actual | Upper
1000° 212 [ | 424
650" 212 | | 424
100 212 | | 424
10 212 | | 424
05 212 || 424

* . . . . N
If & signal generator with a doubler is being used, inssrt
the appropriate bandpass filter at the generator's output
10 suppress harmonic and subharmonic signals.

Performance Test & 4-37
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301A POWER
MODULATION ANALYZER METER
SIGNAL GENERATOR :
AR
“nnon QoRc ¢
(STEP 6} e 000000 o 0208
w0 @ ocooooo QOO0 T
INPUT INPUT
SWR
BRIDGE
. :I"' —— (STEP 7)
r POWER
SENSOR
( {STEP 6} (STEP 6} )

Figure 4-8. SWER Performance Test Setup

SWR Performance
6. Connect the equipment as shown in figure 4-8,

7. Set the signal generator frequency as listed in the following table. For each frequency
disconnect the load from the test port of the SWR bridge and adjust the signal generator
level for a power meter reading of -5 dBm. Then connect the test port of the SWR
bridge directly to the Modulation Analyzer’s INPUT. The power meter reading should
drop by at least 14 dB.

Serial Prefix: 1933A to 22124

] Power Meter Reading (dBm)
Signal Generator
Frequency (MHz) Actual Maximum
1000 ~19
300 ~19
100 ~19
30 ~19
10 e -19

438 Performance Test b
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Sericl Prefix: 2227A and above

Signal Generstor Power Meter Heading {dBm)
Frequency (MHz) Actual Maximum

1000 E— -19

650 S ~23

300 S -23

100 S -23

30 - ~23

10 - -23

Performance Test 5 4-39






Model 8901A Adjustments

Section 5
ADJUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks that assure peak performance of the Modula-
tion Analyzer. The instrument should be readjusted after repair or failure to pass a perfor-
mance test. Allow a 30 minute warm-up prior to performing the adjustments. Removing the
top cover is the only disassembly required for all adjustments.

To determine which performance tests and adjustments to perform after a repair, refer fo
paragraph 5-5, Post-Repair Tests, Adjustments, and Checks.

5-2. SAFETY CONSIDERATIONS

This section contains information, cautions, and warnings which must be followed for your
protection and to avoid damage to the equipment.

Adjustments described in this section are performed with power supplied to
the instrument and with protective covers removed. Maintenance should be
performed only by service trained personnel who are aware of the hazard
involved (for example, fire and electrical shock). Where maintenance can be
performed without power applied, the power should be removed.

Removal of the Modulation Analyzer’s bottom cover is not necessary to per-
form these adjustments. However, if the bottom cover is removed, hazardous
voltage (=120 V ac) is accessible.

A pin-to-pin voltage difference of 55 V dc¢ may be found on many of the
Modulation Analyzer’s circuit board connectors. Be careful while working on
the circuit boards with power supplied to the instrument.

If a circuit board is placed on an extender board, the possibility of coming in
contact with 558 V de is greatly increased. Be careful while working on the
circuit boards with power supplied. Work with one hand. Do not touch the
extender board.

5-3. EQUIPMENT REGUIRED

Each adjustment procedure contains a list of required test equipment. The test equipment is
identified by callouts in the test setup diagrams where included.

If substitutions must be made for the specified test equipment, refer to table 1-3 for
the minimum specifications. It is important that the test equipment meet the critical
specifications listed in the table if the Modulation Analyzer is to meet its performance
requirements.
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5-4. FACTORY-SELECTED COMPONENTS

Factory-selected components are identified on the schematics and parts list by an asterisk
which follows the reference designator. The normal value or range of the components is
shown. Table 5-1 lists the reference designator, the criterion used for selecting a particular
value, the normal value range, and the service sheet where the component part is shown.

Table 5—1. Factory Selected Components

Reference Service Aange of Basis of Selecti
Designator Sheet Values asis of Selection

Serial Prefixes:

22124 to 24104

(GB901-60183)

A15R10 1 42.2(1 68.142 Refer to RF Detector Offset Adjustment (Adjustment 3).

A18R47 1 19641 38341 Refer to RF Detector Offset Adjustment (Adjustment 3},

A19C43 11 4.7p to 15p See LO Doubler Power Output and Balance Adjustment
{Adjustment 5).

A1SRE3 11 38.1Q to 1100 See LO Doubler Power Output and Balance Adjustment
{Adjustment &).

A18R72, R74 11 61911 to 12100 See LO Doubler Power Output and Balance Adjustment
{Adjustment 5).

AZ20R1, R2 14 21.5kQ to See Track-Tune Mode Offset Adjustment (Adjustment 19),

A23R55 12 5110 to 178002 See Sampler Efficiency and Offset Adjustment
{Adjustrment 4).

A23C45 12 1.8p10 2.7p See Sampler Efficiency and Offset Adjustment
{Adjustment 4).

A51C20 28 9.08 kSt or 11.0 k(2 If AB1C20 cannot be adjusted for a display within listed

A51R32 limits, then R32 can be selected to shift nominal readings on
the display. Increasing R32 one adjustment value will
increase the nominal reading by approximately 3%. The only
vaiues available are 9.09 k ohms and 11.0 k ohms.

A51R24 28 - If the FM deviation of the FM Calibrator Option 010 exceeds
the peak deviation limits of 30 o 38 kHz, error £E08 will be
displayed. {if service errors have been enabled by Special
Function 43.1, error E74 or E75 will be displayed instead.) To
measure the actual peak deviation, connect the
CALIBRATION OQUTPUT to the INPUT and key in
12.2 SPCL.

If the deviation is only slightly out of limits, alter the value of
AB1R24. Increasing the value of A51R24 by 10% wili
decrease the peak deviation by approximately 2.5 kHz.

5-2
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5-5. POST-REPAIR TESTS, ADJUSTMENTS, AND CHECKS

Table 5-2 lists the performance tests, adjustments, and checks needed to calibrate or verify
calibration of a repaired assembly. The tests, adjustments, and checks are classified by

assembly repaired.

Adjustments

The table is also useful as a cross reference between performance tests and assemblies when
the failure is a specification that is slightly out of limits.

For all repairs, perform the Basic Functional Checks, the Power Supply Adjustment (but
only adjust the +15 V supply if it is out of limits), and the Internal Reference Frequency
Adjustment. The Basic Functional Check utilizes automatic tuning and measurement which

exercises nearly every circuit in the instrument (except the Remote Interface Assembly).

5-6. RELATED ADJUSTMENTS

The procedures in this section can be done in any order, but it is advisable to check the
power supply voltages and time base reference first.

Table 5~2. Post-Repair Tests, Adjusiments, and Checks (1 of 3)

Assembly Repaired

Test, Adjustment, or Check

Refer to Page

A1 Keyboard and Display Power-Up Checks 8-17
Service Special Functions (use 60.0 SPCL, Key Scan, and | 8-11
exercise all keys)

A2 Audio Filter AM Performance Test 4.2
AM Sensitivity Adjustment 5-29
15 kHz and >20 kHz Low-Pass Filter Gain 5-16
Adjustments

A3 Audic De-emphasis and FM Performance Test ( FM Distortion 1.5 MHz IF only) 4-15, (4-21)

Output
&M Performance Test 4-28
Audio Filters Performance Test 4-32
$M Sensitivity Adjustment 5-26

A4 FM Demodulator FiM Performance Test 4-15
FM Sensitivity Adjustment 5-18
FM Flatness Adjustment 5-22

A5 Volimeter Voltmeter Offset and Sensitivity Adjustment 5-14
Service Special Functions (use 49.N and 50.N SPCL, Display | 8-7
internal Voltages, and check for reasonable readings)

A8 AM Demodulator AM Performance Test 4-2
FM Distortion and incidental AM Adjustment 5-24
{1.5 MHz iF)

AM Sensitivity Adjustment 5-29
ALC Reference Adjusiment 5-17




Adjustments

Tuble 5-2. Post-Repair Tests, Adjustments, and Checks (2 of 3)

Model 8301A

Assembly Repaired Test, Adjustment, or Check Refer {0 Page

A10 Power Supply Power Supply Adjustment 5-6

Regulators

A11 Counter internal Reference Frequency Adjustment 5-7
Power-up Checks 8-17

A13 Controller Power-Up Checks 8-17

A14 Remote interface HP-1B Functional Checks 3-18
Power-Up Checks 8-17

A15 RF Input RF Level Performance Test 4-35
RF Detector Offset Adjustment 5-9

A17 Input Mixer FM Distortion and Incidental AM Adjustment 5-24
{1.5 MHz IF}
FM Distortion and incidental AM Adjustment (455 kHz iF} 5-32

A18 IF Amplifier FM Distortion and Incidental AM Adjustment 5-24
(1.5 MHz IF)
FM Distortion and Incidental AM Adjustment (455 kHz IF) 5-32

A19 LO Divider LO Doubler Balance Adjustment {only for Doubler repairs) 5-12
Power-Lip Checks 8-17

A20 LO Control FiM Performance Test (Residual FM only) 4-15, (4-21)
Power-Up Checks 8-17

AZ21 Low Frequency VCXO Filter | Power-Up Checks 8-17

AZ22 Low Frequency VCXO FM Performance Test (Residual FM Only) 4-15, (4-21)
Power-Up Checks 8-17

AZ23 Sampler FM Performance Test (Residual FM only) 4-15, (4-21)
Sampler Efficiency and Offset Adjustment 5-10
Power-Up Checks 8-17

A24 High Frequency VCO FM Performance Test (Residual FM only) 4-15, (4-21)
Power-Up Checks 8-17

A25 Audio Motherboard Power-Up Checks 8-17

AZ26 Power Supply Motherboard

A27 Digital Mother Board

A28 RF Mother Board

A28 Series Regulator Heat Sink

A30 Line Power Module
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Table 5~2. Post-Repair Tests, Adjustments, and Checks (8 of 3)

Assembly Repaired Test, Adjustment, or Check Refer to Page
A31 Remote Interface HP-IB Functional Checks 3-18
Connector
A50 AM Calibrator AM Performance Test (AM Accuracy at 10 kHz only) 4-4
AM Calibrator Adjustment 528
A51 FM Calibrator FM Performance Test (FM Accuracy at 10 kMz only) 4-17
FM Calibrator Adjustment 5-18

5-5
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Adjustment 1

POWER SUPPLY ADJUSTMENT

Reference

e Service Sheets 23 and 24

Description

The +15 V supply is adjusted, and the other supplies, which are dependent upon it, are
checked.

Eguipment
Digital Multimeter . ... ....ooin it i i i i HP 3478A

Procedure
1. Set voltmeter to measure +15 V de. Connect input

to A10TP3 (+15 V). A1B

9. Adjust A10R24 (+15 V ADJ) for +14.9 to
+15.1 V dc at A10TP3.

3, Check the other supplies with voltmeter as shown I Cb

below,
Voltage Limits (V de} [ w—————1
Supply | Test Point '
Minimum Maximum

—-15V A1QTPT —15.2 —14.8 R (]
+5V A10TPS +5.1 +5.3

—BV A10TP4 5.3 —5.1

+40 V A10TPG +40.5 +-42.5

5-6 Adjustment 1
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Adjustment 2

INTERNAL REFERENCE FREQUENCY ADJUSTMENT

Reference

¢ Service Sheet 16

Description

An oscilloscope, triggered by an external reference, is used to monitor the internal reference
frequency while it is adjusted.

Equipment
Frequency Standard. ... . il e e House Standard
O8Il O8O . o v vttt e e e e e HP 54201A
SWR Performance
OSCILLOSCOPE
8901A

MODULATION ANALYZER

FREQUENCY STANDARD

VERTICAL EXTERNAL
E;ggﬂm § OO QE ar & 4 . INPUT TRIGGER

CICHET
]
Ol

wa @ ooosos R o SEENOCTE QUTPUT
100 Kz, 1MHz
NOTE: 5 MHz, or 10 MMz

CONNECT OSCILLOSCOPE VERTICAL INPUT TO A1145
{INT 10 MHz OUT} IN THE 8901A OR (OPTION 002 ONLY)
THE REAR-PANEL TIME BASE 10 MHz QUTPUT.

Figure 5-1. Internal Reference Frequency Adjusiment Test Setup

Adjustment 2 5-T7
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5-8

Procedure

1. Allow equipment to warm up for 15 minutes. For
Option 002, a warm-up of the Modulation Analyzer
of several days with covers on is recommended.

2. Connect equipment as shown in figure 5-1.

3. Set oscilloscope’s vertical sensitivity to view the
Modulation Analyzer’s time base output. Set its
horizontal scale for 0.1 us per division. Set oscil-
loscope to trigger externally.

4. Adjust A11C14 (10 MHz REF) or, for Option
002, Y1 (COARSE and FINE) for a stationary
waveform. If adjusting A11C14, use a totally non-
metallic adjustment tool.

NOTE

Model 8901A
oY
Y1
{Option 002)
T
st S —
ANl

Movement of the waveform to the right at a rate of one division per second
means that the Modulation Analyzer’s time base frequency is low by 0.1 p/m.

If the frequency of the internal reference is quite far off, the oscilloscope
display may be difficult to interpret. In that case, connect the frequency
standard directly to the Modulation Analyzer’s INPUT, press FREQ, and
adjust the internal reference frequency for a display equal to the standard’s

frequency. Then begin ogain at step 2.

Adjustment 2
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Adjustment 3

RF DETECTOR OFFSET ADJUSTMENT
Reference

e Service Sheet 1

Description

With no RF input, the output from the RF detector is adjusted for 0 V dc while monitoring
it with the internal voltmeter.

Procedure

1. Remove any cable from the Modulation Analyzer’s g .
INPUT.

2. Press RF LEVEL. 5.135

3. Key in 41.0 SPCL to preset the instrument. Then, OO
key in 49.31 SPCL to display the RF level with
respect to RF ground. These steps set the input for
an RF level measurement and connect the internal
voltmeter to the RF detector output.

4. Adjust A15R42 (DET OFS) for a display between =
—0.001 and 0.001.

e

Serial Prefixes: 2212A to 2410A only (08901-60183)

5. AI5R10 and AISR47 Selection: If the instrument slightly exceeds the limits of
step 5 of the RF Level Performance Test (Performance Test 5 in section 4), make an

adjustment to the level accuracy versus input frequency by altering the value of A15R10
and A15R47.

a. If the level accuracy is uniformly high or low, change A15R47. Increasing the value
of A15R47 by 10% will lower the indicated level by 0.1 dB.

b. If the level increases or decreases with frequency, change A15R10. Increasing the
value of A15R10 by 10% will decrease, by 0.2 dB, the indicated level at 1000 MHz
relative to the level at low frequencies.

After altering the resistor values, repeat the test, making additional measurements
at frequencies between those indicated in step 5 of the RF Level Performance Test
(Performance Test 5 in section 4),. The effects of changing the two resistors are slightly
interactive. A large change in one resistor value may require a slight change in the value
of the other resistor.

Adjustment 3 5-9
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Adiustment 4

SAMPLER EFFICIENCY AND OFFSET ADJUSTMENT

Reference
Service Sheet 18.

Description

Using the track mode special function (4.1 SPCL), the two signals into the sampler are
configured so that the low-frequency VCXO is at a set frequency and the high-frequency
VCO tracks the RF input signal. The output of the sampler is observed on an oscilloscope.
The RF input is tuned to locate a zero-beat frequency at the sampler cutput then tuned for
a 1 MHz beat. The sampler offset and efficiency (or frequency response) are then adjusted
8o that the dc offset is zero and the amplitude of the 1 MHz waveform is the same for the

zero beat.
NOTE
Improper adjustment of efficiency may result in the loop easily breaking or
not attaining phase lock.
Equipment
0800800 . o vttt e e e e i HP 54201A
SIgnal BOUTCE . .t e e e HP 86408
OSCILLOSCOPE - A23TH

(SAMP AMPL)
SIGNAL SOURCE

2|
S0U0D gy OOOO 0

sonen o B%%E

HOEY § 1 inPUT
VERTICAL 8801A MODULATION CuUTPUT
INPUT _ ANALYZER

Figure 5§-2. Sampler Efficiency and Offset Adjustment Test Setup

oo @ =la b))

5-10 Adjustment 4
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Procedure
1.
2.

. Set the oscilloscope’s vertical sensitivity to 0.2

. On the Modulation Analyzer, key in 41.0 SPCL to ' —1

Adjustments

Set the signal source to 18 MHz CW at 0 dBm. M
A23

Connect the equipment as shown in figure 5-2. (The OO
oscilloscope input should be ac coupled.)

V/division and horizontal scale for 10 us/division.

preset the instrument. Key in 4.1 SPCL to set the —
instrument to TRACK MODE. If the instrument
fails to tune to the 18 MHz signal, key in 18 MHz
then key in 4,1 SPCL. Ty »y

Fine tune the signal source up slowly until a zero beat signal appears on the oscilloscope.
Then increase the signal source frequency for a period of 30 us. Note the frequency of
the signal source. Note the peak-to-peak amplitude on the oscilloscope.
Signal Source Frequency: . MHz
Waveform Amplitude: _______ mV (p-p)

. Tune the signal source up by 30.0 kHz This tunes the high frequency VCO wp

32 x 30 kHz ~ 1 MHz since the LO frequency is the HF VCO frequency divided by 32
on this band.

Adjust A23R34 (OFS) for a waveform that does not shift on the oscilloscope display as
the input coupling to the oscilloscope is changed from ac to de. Make adjustments only
when the input coupling is set to dc.

. Adjust A23R54 (EFF) for the same peak-to-peak amplitude on the oscilloscope as noted

in step 5. If the adjustment has not enough range:
a. Set A23R54 fully ccw and repeat steps 5 to 7.

b. The signal amplitude should now be less than in step 5. If it is not, replace A23R55
by higher values of resistance as listed in table 5-2. If this still does not have enough
effect, replace A23C45 with 2.7 pF (HP Part Number 0160-4619).

¢. Adjust A23R54 for the same amplitude as noted in step 5.

. Repeat step 7.

Tuable 5~2. Part Numbers for A23R55

Resistance (ohms) HP Part Number
511 0757-0416
750 0757-0420
1000 0757-0280
1210 0757-0274
1470 0757-1094
1780 0757-0278

Adjustment 4 5-11
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Adjustment 5

LO DOUBLER POWER QUTPUT AND BALANCE ADJUSTMENT

Reference

e Service Sheet 11

Description

The power output of the LO is monitored with a power meter while the LO is stepped through
its doubler band. The bias and coupling components are changed as necessary to obtain the
required power output. The output of the LO is then monitored with a spectrum analyzer as
the VCO is swept slowly over its doubler band. The doubler balance is adjusted for minimum
1/2 and 3/2 harmonics of the doubled frequency.

NOTE

Excessive subharmonics may cause the LO to tune to a wrong frequency when
automatically tuning.

Equipment
RE Power Meter. ..o i i i e et et et na e iaa e, HP 435/8482A
RF Spectrum Analyzer ..........cciiiiiiiiirinnnnniininns. e HP 8950A
Procedure A19

1. Connect the power sensor of the power meter
directly to A19J3 (LO OUT), or for Option 003, the OO ™
rear panel LO OUTPUT jack.

2. On the Modulation Analyzer, key in 650 MHz to
set the LO to the bottom of its doubler band.

3, Step the LO up in 50,000 kHz increments and e
record the power obtained at each frequency. The
Modulation Analyzer will display error message
E20 when the LO reaches the top of its range. ey

4. The power output of the LO should be between +1.4 dBm and +3.0 dBm at all
frequencies prior to the display of error message E20. If the power output is within
range, continue with step 6. If the power output is not within range, perform step 5.

Resistors R63, R72, and R74 and capacitor C43 are changed to obtain the correct power
output from the LO. Use the following guidelines when changing these components:

a. To increase the power throughout the entire doubler band decrease the value of
R#&3.

b. To eliminate low frequency roll-off, increase the value of C43. Do not use a value
for C43 that is larger than necessary or the effectiveness of the high-pass filter is
reduced,

512 Adjustment 5
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¢. To eliminate high frequency roll-off, increase the value of R72 and R74. Note that
the value of R72 must equal R74 at all times.

d. The effect of changing these components is interactive, therefore, whenever a
component is changed, the entire adjustment must be repeated.

e. Any standard value component between the ranges shown in table 5-1 can be used
during this procedure.

5. Replace components as required and repeat steps 1 through 4 until the power output of
the LO is within range over the entire doubler band.

6. Set the spectrum analyzer to view a +10 dBm signal with a 0 to 2 GHz span width and
log display. Connect its RF input to A19J3 (LO OUT) or, for Option 003, the rear panel
LO OUTPUT jack.

7. On the Modulation Analyzer, key in 41.0 SPCL and the 55.0 SPCL to initialize the
instrument and cause the LO to sweep slowly over its doubler range.

8. Adjust A19R41 (DBLR BAL) for minimum level of 1/2 and 3/2 harmeonics of the doubled
signal over the swept range. The 1/2 and 3/2 harmonics should be more than 30 dB below
the doubled signal. The doubled signal sweeps from approximately 600 to 1300 MHz
with a level of approximately +2 dBm.

NOTE

Tb ease adjustment, note the frequency of the fundamental where harmonics
are worst, manually tune to that frequency {use the frequency increment keys
to assist in fine tuning), make the adjustment, then key in 55.0 SPCL and
recheck the entire range. The sweep can be halted at any time by pressing
the SPCL key.

Adjustment 5 5-13
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Adjustment 6

VOLTMETER OFFSET AND SENSITIVITY ADJUSTMENT

Reference

¢ Service Sheets © and 10

Description

First the dc offsets of the peak and average detectors are adjusted. The voltmeter sensitivity
is then adjusted while comparing the displayed reading to the level read by an external dec
voltmeter. The sensitivity of the average detector is adjusted while comparing the average
mode to the peak mode when detecting a sinusoidal signal.

Equipment
AUdIO ADAlYZOT . . .ottt e e e e e e s HP 83203A
Digital Multimeter. .. ..ottt i e e e HP 3478A
Bignal Bource ... ...t e HP 86408
AUDIO OSCH.LATGR DIGITIAL MULTIMETER
QUTPUT J INPUT
(STEP 121} a0y f {STEP 11)
(EM 1) RECORDER

| QUTPUT
! SIGNAL SOURCE

fiaooca " O00a
e g 800

0
@ o @ omoooo O000 ?

8301A MORULATION {INPUT OUTPUT
ANALYZER {STEP 2)

Figure 5-3. Voltmeter Offset and Sensitivity Adjustment Test Setup

Procedure

1. Set signal source to 11 MHz CW at 0 dBm.

2, Connect the signal source output to the Modulation -
Analyzer’s INPUT as shown in figure 5-3. OC) :

3. On the Modulation Analyzer, key in 41.0 to initial- B
ize it. "

4, Set HP FILTER to 300 Hz and LP FILTER to I
3 kHz. e —

R A |

514 Adjustment 6
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w oL e

10.

11.

12

13.
14.

15,

16.
17.

18.

19.

Adjustments

. Key in 2.3 SPCL to set the audio gain to minimum.

Next, key in 0.110 SPCL to set the audio input
select and audio overvoltage detector to no input
and no reset. Then key in 49. S(8hift) 0 SPCL to
set the voltmeter to measure and display the peak
detector output.

Adjust A5R49 (PK DET OFS) for a display of 0.0003 to 0.G007.

Key in 49.9 SPCL. This sets the voltmeter to read the output of the average detector.
Set A5R7 (RECT OFS) fully ccw. This shuts off ASUZ.

Adjust A5R29 (AVG OFS) for a display of —0.0001 to 0.0001.

Set ASR7 (RECT OFS) fully cw then slowly cew until display reads between 0.0004 and
0.00086.

Set external voltmeter to read 2.5 V dc. Connect its input to the Modulation Analyzer’s
rear-panel RECORDER OUTPUT as shown in figure 5-3.

Set audio analyzer’s source for 2 kHz at 1 V. Connect its output to A2J2 (FM IN) of
the Modulation Analyzer as shown in figure 5-3.

On the Modulation Analyzer, press FM. Set DETECTOR to PEAK+.

Adjust level of the audio analyzer’s source until external voltmeter reads between +1.999
and +2.001 V de.

Adjust A5R76 (VM SENS) for a display on the Modulation Analyzer of between 199.9
and 200.1 kHz, or if the level has drifted slightly, until the four digits of the display
agree with the first four digits of the voltmeter reading to within +1 digit.

Press AVG. _

Adjust ABR35 (AVG SENS) for a display on the Modulation Analyzer of between 141.3
and 141.5 kHz, or if the level has drifted slightly, until the four digits of the display
equals the voltmeter reading times 0.7071 to within 41 digit.

Press PEAK+. Note the display. Press PEAK . The two readings of the display should
agree within +1 digit.

Perform the FM Sensitivity, ®M Sensitivity, and AM Sensitivity Adjustments.

Adjustment 6 5-15
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Adjustment 7

15 KHZ AND >20 KHZ LOW-PASS FILTER GAIN ADJUSTMENTS

5-16

Heference

o Service Sheet 7

Description

Model 8901A

A signal generator is amplitude modulated at a 1 kHz rate. The signal is demodulated by the
Modulation Analyzer with no low-pass filtering. Using the ratio feature, the demodulated
signal is referenced to 100%. The low-pass filtering is then set to >20 kHz and 15 kHz, and
the filter gain for each is adjusted for a reading of 100%.

Equipment

Signal Generator

Procedure

1.

Set signal generator to 11 MHz at 0 dBm with 30%
AM at a 1 kHz rate. Connect its RF output to the
Modulation Analyzer’s INPUT.

On the Modulation Analyzer, key in 41.0 SPCL to
initialize it. Press AM. Set DETECTOR to AVG.

Set RATIO to %. The display should show between
99.95 and 100.05% REL.

Set LP FILTER to >20 kHz. Adjust A2R44 (>20 kHz
LPF GAIN) for a display of 99.95 to 100.05% REL.

Set LP FILTER to 15 kHz. Adjust A2R40 (15 kHz
LPF GAIN) for a display of 99.95 to 100.05% REL.

Adjustment 7
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Adjustment 8

ALC REFERENCE ADJUSTMENT

Reference

¢ Service Sheet 3

Description

The ALC reference voltage is adjusted while monitoring it with the internal voltmeter.

Equipment
SIENAL SOUICE .+ oottt i ettt eta s s e eaan it eae iy HP 8640B
Procedure
1. Set signal source to 11 MHz CW at 0 dBm. Connect
its output to the Modulation Analyzer’'s INPUT. e

2. On the Modulation Analyzer, key in 41.0 SPCL
and then 49. S(Shift) 1 SPCIL to initialize the
instrument and connect the internal voltmeter to -
a node which represents the average IF level which OO
the ALC loop forces to equal the ALC reference. -

3. Adjust A6R65 (ALC REF) for a display of 2.0970 AB
to 2.1030. I—
g | sosssome———
4, If A51C20 cannot be adjusted for a display within s

listed limits, then A51R32 can be selected to shift
nominal readings on the display. Increasing A51R32
one adjustment value will increase the nominal
reading by approximately 3%. The only values
available are 3.09 k N and 11.0k Q0.
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Adjustment 9

FM CALIBRATOR ADJUSTMENT (OPTION 010}

Reference

s Service Sheet 28

Description

The FM Calibrator is set to CW and its frequency is adjusted while monitoring it with the
internal counter. The calibrator is then set to modulate and the symmetry adjusted as the
_ demodulated signal is measured with the PEAK+ and PEAK - detectors.

NOTE

This calibration adjustment is not critical. An erroneous calibration cannot
be made because if conditions exist that are out of calibration, the Modulation
Analyzer dislays an error message.

Procedure
1. Connect CALIBRATION QUTPUT to INPUT.

2. Key in 12.1 SPCL and 46.3 SPCL. This sets the OO N
FM Calibrator to CW and connects the internal '

counter to measure the calibrator frequency. ! AS1 I B

3. Using a non-metallic tool, adjust A51C20 (FREQ)
for a display of 1009000 to 1011000,

4. Key in 12.2 SPCL then 5.1 SPCL. This sets the
instrument to display the demodulated FM from
the calibrator and sets the peak detector time
constant to slow.

5. Alternately set the DETECTOR to PEAK+ and PEAK- and note the display for each
setting. Adjust A51R12 (TRAPEZOID SYMM) until the readings are the same for both
detectors within £0.010 kHz. '

6. If the FM deviation of the FM Calibrator, Option 010, exceeds the peak deviation
limits of 30 to 38 kHz, error E08 will be displayed. (If servcie errors have been enabled
by Special Function 43.1, error E74 or E75 will be displayed instead.) To measure the
actual peak deviation, connect the CALIBRATION OUTPUT to the INPUT and key
in 12.2 SPCL.

If the peak deviation is only slightly out of limits, alter the value of A51R24. increasing
the value of A51R24 by 10% will decrease the peak deviation by approximately 2.5 kHz.
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Adjustment 10

FM SENSITIVITY ADJUSTMENT (CPTION 010)

Reference

¢ Service Sheet 6

Description
The FM sensitivity is adjusted for a calibration factor of 100% while the Modulation Analyzer
measures the output of its FM Calibrator (Option 010).
NOTE

This procedure is only for Modulation Analyzers equipped with the FM
Calibrator (Option 010). For Modulation Analyzers not equipped with
Option 010, perform the FM Sensitivity Adjustment which uses the FM
Calibrator from a second HP 8901A Option 010 (Adjustment 11).

Procedure

NOTE

For best accuracy, allow the Modulation Analyzer to warm up for ai least
one-half hour.

I 1
1. Perform the FM Calibrator Adjustment.
2. Connect CALIBRATION OUTPUT to INPUT.
3. Press FM then CALIBRATION. Allow at least two OO B
readings (approximately 40 seconds) to pass, then adjust o
A4R50 (FM SENS) for a display of 99.95 to 100.05%.
A4 —_—
— ey
[ !
M s
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Adjustment 11

FM SENSITIVITY ADJUSTMENT (USING ANOTHER 8901A WITH OPTION 010)

Reference

e Service Sheet 6

Description

The FM calibrator from a second HP 8901A that is equipped with Option 010 is connected
to the Modulation Analyzer’s input. The FM is measured and adjusted to equal the FM
produced by the calibrator.

NOTE

If the Modulation Analyzer is already equipped with the FM Calibrator
(Option 010), perform the FM Sensitivity Adjustment (Adjustment 10)

instead.
Equipment
Modulation Analyzer with FM Calibrator .................. ... ... HP 8801A Opt. 010
Procedure

NOTE

For best accuracy, allow both Modulation Analyzers to warm wp for ot least
one-half hour,

1. Connect the CALIBRATION QUTPUT from the
Modulation Analyzer equipped with an FM calibra-
tor (reference unit) to the INPUT of the Modula-
tion Analyzer under test.

2. Key in 12.0 SPCL on the reference unit and note
the reading on its display. The computed FM of the
calibrator excluding noise is being displayg\d.___r_‘

Computed FM: - kHz

3. Key in 12.1 SPCL on both Modulation Analyzers
to display the demodulated peak residual FM devi-

ation. Then, key in 5.1 SPCL on the Modulation * —
[ }

Analyzer under test (to set the peak detector time
constant to slow). Note the reading on the display
of the Modulation Analyzer under test, The mea-

sured and corrected noise of the FM calibrator in - L4
CW is being displayed.
Corrected Noise: + ~ kHz
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. Add the re.suits of steps 2 and 3.

Sum: kHz

. Key in 12.2 SPCL on both Modulation Analyzers to display the demodulated peak FM

deviation. Then, key in 5.1 SPCL on the Modulation Analyzer under test. Note the
display of the Moduiatlon Analyzer under test. The peak deviation, measured with the
PEAK+ detector, is being displayed. = T8,

. On the Modulation Analyzer under test ad}ust A4R50 (FM SENS) for a display equal

fo the deviation computed in step 4 within +0.015 kHz.

. Press PEAK- on the Modulation Analyzer under test. If the display does not read

within +0.015 kHz of the display in step 6, readjust A4R50 (FM SENS) for a display
on the Modulation Analyzer under test of half way between its present display and the
result of step 4. Now note the display for both PEAK+ and PEAK . The FM sensitivity
is properly adjusted when

{display for PEAK+) + {display for PEAK-)
2

= result of step 4 withan +0.015 kHz
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Adjustment 12

FM FLATNESS ADJUSTMENT

Reference

e Service Sheet 6

Description

The AM/FM test source is frequency modulated at a 1 kHz rate with 400 kHz peak deviation.
The demodulated FM is used as a reference. The modulation rate is increased to 150 kHz
and the FM flatness is adjusted to bring the display back to the reference. The AM/FM test
source is required to assure that the FM source has adequate bandwidth.

Equipment
AM/FM Test SOUICE . ..ottt ittt it e ittt e i v et ar e saaeiiaineaans HP 11715A
Audio Synthesizer ...t e HP 3336C Opt. 005

8901A
MODULATION ANALYZER

T AM/EM TEST AUDIO SYNTHESIZER
= i SQURCE

El3eta] ~ G @

Ly oooooo . EEBC o o

Mmoo @ owonoo o[ f o8 o0 Q) ?

INPUT FM AUDIO QuTPUT
: CUTPUT INPUT

Figure 5—4. FM Flatness Adjustment Test Setup

—. 1

Procedure

1. Connect equipment as shown in figure 5-4 using
a short cable, approximately 0.3 metre (1 foot), to
connect the audio synthesizer. &) —

2. With the leveling on, set the audio synthesizer to |
1 kHz at +5 dBm. On the AM/FM test source, set
the test mode to FM.

3. On the Modulation Analyzer, key in 41.0 SPCL to A4 e
initialize it.

4, Tune the AM/FM test source’s carrier frequency to
approximately 400 MHaz.
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5. Press MHz to center the Modulation Analyzer's tuning. Press FM. Set DETECTOR
to AVG. Adjust audio synthesizer level for a display of approximately 280 kHz average
deviation. Set RATIO to %.

6. Set audio synthesizer frequency to 150 kHz without changing the level. Adjust A4R85
{(FM FLATNESS) for a reading of 99.9 to 100.1% REL on the Modulation Analyzer.

NOTE

If Ratress does not adjust properly, try performing FM Distortion and
Incidental AM Adjustments (1.5 MHz IF) (Adjustment 13). '
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Adjustment 13

- FM DISTORTION AND INCIDENTAL AM ADJUSTMENT (1.5 MHZ iF)

Raference

s Service Sheet 2

Description

The AM/FM test source is frequency modulated at a 100 kHz rate with 400 kHz peak
deviation. The peak deviation is measured with both the positive and negative peak detectors
when the Modulation Analyzer is tuned first to the signal and then its image. The IF is then
adjusted so that the difference between the detector readings is the same for both signals.
This method permits proper adjustment of distortion even in the presence of a small amount
of distortion from the FM source. Next, the (incidental) AM is measured at a 1 kHz rate
and 50 kHz peak deviation and adjusted for a minimum.

Equipment
AM/FM Test Source .................. PP HP 11715A
AU ALYz v vttt ittt e e HP 88038
8301A

MODULATION ANALYZER AUDIO OSCILLATOR

L .......... AM/FM TEST
. SOURCE
a@sen g agoo 9
Cooco  oODAD . EEEB o o
© 29 ocooco  O00C § o 6pgg| AUDIO

INPUT Fmsg § T INPUT OUTPLH
outpuT | |
{STEP S}I } FM QUTPUT
(STEP 1}

Figure 5—5. FM Distortion and Incidental AM Adjustment (1.5 MHz IF) Test Setup
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Procedure
o T [rm——_

1. Connect equipment as shown in figure 5-5. At

2. Set the audio analyzer’s source to 100 kHz at 2 V.

On the AM/FM test source, set the test mode to n
FM. Co

3. On the Modulation Analyzer, key in 41.0 SPCL to B
initialize it. Set HP FILTER to 50 Hz.

4, Tune the AM/FM test source’s carrier frequency to ‘
approximately 400 MHz. e ——

5. On the Modulation Analyzer, press MHz to cen-
ter tuning. Press FM. Adjust level of the audio
analyzer’s source for a display on the Modulation ™t
Analyzer of 400 kHz peak deviation.

6. Switch the DETECTOR between PEAK+ and PEAK - and note the difference between
the two readings. Adjust A18R23 (FM DISTN 1.5 MHz IF) for equal readings in PEAK+
and PEAK-.

7. Key in 3000 0kHz to tune the Modulation Analyzer to the signal image. Again switch
between PEAK+ and PEAK-. The difference between the two readings should be less
than 1.8 kHz. If it is not, adjust A18R23 again to diminish the difference by one half.
Now note the reading for PEAK+ (PK, ) and PEAK- (PK_,). Press { kHz. Note the
reading for PEAK+ (PK_,) and PEAK~ (PK_,). The instrument is adjusted properly
when:

%(PKNH - PKm_l) + (PK+2 - PK_Q)‘ <16 kAz
(Ideally, PK ., should equal PK_,, and PK_; should equal PK _,.)

8. Connect the FM + 4 output of the AM/FM test source to the Modulation Analyzer’s
INPUT.

9. On the Modulation Analyzer, set LP FILTER to 3 kHz. Press AUTOMATIC OPERA-
TION.

10. Set the frequency of the audio analyzer’s source to 1 kHz and level for 50 kHz peak
deviation. '
11. On the Modulation Analyzer, press AM. Adjust A18R19 (INC AM 1.5 MHz IF) for a

minimum display (but less than 0.2%).

- NOTE

The specification for incidental AM requires that 0.5 times the residual
AM be subtracted out. The residual AM can be measured by momentarily
disconnecting the audio input to the AM/FM test source and noting the
displayed AM. Subtracting 0.5 times displayed AM from the AM measured
in step 11 gives the actual incidental AM.
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Adjusiment 14

M SENSITIVITY ADJUSTMENT

Referernce
e Service Sheet 8

Description

The AM/FM test source is frequency modulated with a sinusoidal signal at a 1 kHz rate and
100 kHz peak deviation. This is equivalent to 100 radians peak phase deviation since

Sregquency deviation
modulation rate

phase deviation =

The ®M sensitivity is then adjusted for a reading of 100 radians.

Equipment .
AM M T8t SOUT O . . vttt t ettt ettt et e ettt e rtneesanannenan HP 11715A
Audio Synthesizer ... . i e HP 3336C Opt. 005

AM/FM TEST AUDIO SYNTHESIZER
SOURCE
0080y iy LI @
fsoooo o o %888 o) o)
m o 8@ ocogon LILILILT i oD ogee

INPUT FM+ AUDIO CUTPUT
OUTPUT INPUT

Figure 6§-6. &M Sensitivity Adjustment Test Setup

. I [ ene— |
Procedure -

1. Connect equipment as shown in figure 5-6.

2. Set audio synthesizer to 1 kHz at +4 dBm. On the OC) ™
AM/FM test source, set the test mode to FM.

3. On the Modulation Analyzer, key in 41.0 SPCL to
initialize it. Set HP FILTER to 300 Hz and LP

FILTER to 3 kHz.  ee—————]
Al 0

4. Tune the AM/FM test source’s carrier frequency to ~
approximately 100 MHz.
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5. Press MHz to center the Modulation Analyzer
tuning. Press FM. Adjust audio synthesizer level for
a display of 100 kHz peak deviation.

6. On the Modulation Analyzer, press ®M. Adjust A3R27 (¢M SENS) for a display in
radians of the same numerical value as the display in kHz of step 5 within +0.02 radian.
NOTE

If o test oscillator is used in place of the audio synthesizer, the modulation
rate must be measured with a counter. The adjustment is then made to give
a display equal to the ratio (frequency deviation)/(modulation rate).
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Adjustment 15

AM CALIBRATOR ADJUSTMENT (OPTION 010)

Reference

¢ Service Sheet 29

Description

The Mcdulation Analyzer is set to read the % AM as computed from internal measurements.
The AM depth is adjusted for 33.33%. The AM is then demodulated and the symmetry is
adjusted as the signal is measured with the PEAK+ and PEAK~ detectors.

NOTE

This calibration adjustment is not critical. An erroneous calibration cannot be
made because, if conditions exist that are out of calibration, the Modulation
Analyzer displays an error message.

I. Connect CALIBRATION OUTPUT to INPUT.

2. Key in 13.0 SPCL. This sets the instrument to
display the AM computed from internal measure-
ments.

3. Adjust A50R45 (“A” LVL) for a display of 33.330
to 33.336%.

4. Key in 49.5 SPCL. This connects the internal

—— 50—
voltmeter to measure the output level from the AM A

Calibrator, The display should read between 1.8 and pm
2_2_ | ee————

5. Key in 13.2 SPCL then 5.1 SPCL. This sets the
instrument to display the demodulated AM from
the calibrator and sets the peak detector time
constant to slow.

6. Alternately set the DETECTOR to PEAK+ and PEAK - and note the display for each
setting. Adjust A50R39 (SYMM) until the readings are the same for both detectors
within +0.015%. '
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Adjustment 16

AM SENSITIVITY ADJUSTMENT (OPTION 010)

Reference

¢ Service Sheet 7

Description

The AM sensitivity is adjusted for a calibration factor of 100% while the Modulation Analyzer
measures the output of its AM Calibrator (Option 010).

NOTE

This procedure is only for Modulation Analyzers equipped with the AM
Calibrator (Option 010). For Modulation Analyzers not equipped with Option
010, perform the AM Sensitivity Adjustment which uses the AM Calibrator
from a second 8901A Option 010 (Adjustment 17).

Procedure
NOTE
For best accuracy, ellow the Modulation Analyzer to warm up for at least
one-half hour.

1. Perform the AM Calibrator Adjustment (Adjust- .
ment 15).

2. Connect CALIBRATION OUTPUT to INPUT.

3. Press AM, then CALIBRATION. Allow at least two Oo 3
readings to pass (approximately 40 seconds), then |
adjust A2R6 (AM SENS) for a display of 99.95 to
100.05%.

| em—————— |
| ———————A—
A2
I
MR " el W
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Adjustment 17

AM SENSITIVITY ADJUSTMENT (USING ANOTHER 8901A WITH OPTION 010)

Reference

¢ Service Sheet 7

Description

The AM calibrator from a second HP 8901A equipped with Option 010 is connected to the
Modulation Analyzer’s input. The AM is measured and adjusted to equai the AM produced
by the calibrator.

NOTE

If the Modulation Analyzer is already equipped with the AM Calibrator
(Option 010), perform the AM Sensitivity Adjustment {Adjustment 18)

instead.
Equipment
Modulation Analyzer with AM Calibrator .............ccoiivann. HP 8901A Opt. 010
Procedure

NOTE

For best accuracy, allow both Modulation Analyzers to warm up for at least
one-half hour.

1. Connect the CALIBRATION OUTPUT from the
Modulation Analyzer equipped with an AM cali- —
brator (reference unit) to the INPUT of the Mod-
ulation Analyzer under test.

2. Key in 13.0 SPCL on the reference unit and note Oo —
the reading on its display. The computed AM depth
of the calibrator excluding noise is being displayed.

Computed AM: %

3. Key in 13.1 SPCL on both Modulation Analyzers, - e B
then key in 5.1 SPCL on the Modulation Analyzer A2 —
under test (to set the peak detector time constant .
to slow). Note the reading on the display of the
Modulation Analyzer under test. The measured and L
corrected noise of the AM calibrator in CW is being
displayed.

Corrected Noise: %
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4,

(display for PEAK+) + 2(display for PEAK-)

Adjustments

Add the results of steps 2 and 3.

Sume %

. Key in 13.2 SPCL on both Modulation Analyzers, then key in 5.1 SPCL on the

Modulation Analyzer under test. Note the display of the Modulation Analyzer under
test, The AM depth, measured with the PEAK+ detector, is being displayed.

. Adjust AZR6 (AM SENS) for a display on the Modulation Analyzer under test equal to
- the deviation computed in step 4 within +0.015%.

Press PEAK -~ on the Modulation Analyzer under test. If the display does not read
within +0.015% of the display in step 6, readjust A2R6 (AM SENS) for a display on
the Modulation Analyzer under test of 1/3 the way between its present display and the
result of step 4. Now note the display for both PEAK+ and PEAK . The AM sensitivity
is properly adjusted when

5 = result of step 4 within & 0.015%
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Adjustment 18

FM DISTORTION AND INCIDENTAL AM ADJUSTMENT (455 KHZ IF)

Reference

¢ Service Sheets 2 and 3

Description

The signal generator is set to 2.45 MHz and frequency modulated at a 1 kHz rate with
10 kHz peak deviation. The signal generator is used to reach the 2.45 MHz frequency. The
(incidental) AM on the signal is measured and adjusted for a minimum. At 2.45 MHz the
signal is not down converted by the Modulation Analyzer but goes directly into the IF.
(2.45 MHz is near the top of the IF passband.)

Then the AM/FM test source is frequency modulated at a 10 kHz rate with 10 kHz peak
deviation. The demodulated FM is measured with a distortion analyzer and FM distortion
is adjusted for a minimum, The (incidental) AM is measured at a 1 kHz rate and 5 kHz
deviation and adjusted for a minimum.

Equipemnt
AN FM Mgt SOUICe .. oottt st ettt e e HP 11715A
Audio ANAlYZer . ..o e HP 8903B
Signal Generator .................... e ee et HP 8640B Opt. 001 and 002
SIGNAL GENERATOR AUDIC ANALYZER
OSCILLATOR
OUTPUT
B8S01A (STEP 4) %
OUTPUT MODULATION ANALYZER ANM[;SE? ANEM
MODULATION TEST SOURCE
sooao IS QUTRUT s O
sosee  OHEDEE 0 ARES (STEP 4) S0 OGP
mee Docooe HOPU g FME32 AUBIO
INPUT A OUTPUT INPUT
L (STEP 1) L. {STEP 4) .

Figure §-7. FM Distortion and Incidental AM Adjustment (455 kHz IF) Test Setup
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Procedure

1.

. On the Modulation Analyzer, key in 41.1 SPCL and OC) ]

. Press AM on the Modulation Analyzer. Set HP

Set the signal generator to 2.45 MHz at 0 dBm with — N
10 kHz peak FM deviation at a 1 kHz rate. Connect
its RF output to the Modulation Analyzer's INPUT
as shown in figure 5-7. ] A7

10.0 SPCL to initialize the instrument and mea-
sure the IF frequency. The IF frequency should be
approximately 2.45 MHz. If it reads approximately
0.455 MHz, tune the frequency of the signal gen-
erator down slightly until a reading of 2.45 MHz is
obtained.

FILTER to 50 Hz, LP FILTER to 3 kHz, and DE- =y
TECTOR to AVG. Adjust A6C8 (IF FLATNESS)
for a minimum display (but less than 0.2%).

. Disconnect the signal generator and connect the remaining equipment as shown in

figure 5-7.

. Set audio analyzer’s source to 10 kHz at 2 V. On the AM/FM test source, set test mode

to FM.

On the Modulation Analyzer, press FREQ. Set LP FILTERS to < 20 kHz and
DETECTOR to PEAK+.

Tune the AM/FM test source’s carrier frequency to approximately 12.5 MHz.

8. On the Modulation Analyzer, key in 3.1 SPCL to set the IF to 4556 kHaz.

10.

11.

12,
13.

14.

15.

. Press FM. Adjust the level of the audio analyzer’s source for a Modulation Analyzer

display of 10 kHz peak deviation.

Set the audic analyzer to measure the distortion on the 10 kHz signal at the
MODULATION OUTPUT with 30 kHz of low-pass filtering on the distortion analyzer.

Adjust A17L11 (FM DISTN 455 kHz IF) for minimum distortion but less than 0.1%
(less than —60 dB).

On the Modulation Analyzer, set LP FILTER to 3 kHz.

Set frequency of the audio analyzer’s source to 1 kHz and set the level for 5 kHz peak
deviation on the Modulation Analyzer.

Press AM. Adjust A17L8 (INC AM 455 kHz IF) for a minimum display (but less than
0.2%).

NOTE

The specification for incidental AM requires that 0.5 times the residual
AM be subtracted out. The residual AM can be measured by momentarily
disconnecting the audio input to the AM/FM test source and noting the
displayed AM on the Modulation Analyzer. Subtracting 0.5 times the
displayed AM from the AM measured in step 14 gives the actual incidental
AM.

If a significant adjustment was made in either step 11 or step 14, repeat steps 9
through 14.
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Adjustment 19

TRACK-TUNE MODE OFFSET ADJUSTMENT

Reference

e Service Sheet 14

Description

The Modulation Analyzer is tuned to a signal and put in the track-tune mode. The frequency
error is measured and two resistors selected to bring the frequency error to within +50 kHz.

Equipment
Signal Bource ... e e e HP 8640B or HP 3320B

Procedure

1. Set signal source to 11 MHz CW at 0 dBm. Connect its output to the Modulation
Analyzer’s INPUT.,

2. On the Modulation Analyzer, key in 41.0 SPCI, to initialize it. Allow the Modulation
Analyzer to tune to the signal, then press S (Shift) FREQ ERROR.

3. Key in 4.1 SPCL to put the Modulation Analyzer in the track-tune mode. If the display
does not read between +50 kHz, replace resistors A20R1 and R2 with resistors of the
value shown in table 5-3. (Choose the nearest error frequency) Table 5-4 lists the HP
part number for each resistor.

4. If A20R1 and R2 were replaced, recheck by repeating steps 1 to 3.

A2l

Qo
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Table 5—-8. Frequency Error Resistor Selection (£1%, 1/8W, Metal Film)

FREQ ERROR A20R1 A20R2
(kHz) (k) (k)
183 21.5 omit
166 23.7 ormnit
124 26.1 147.0
81 316 90.9
39 38.3 1.9
0 46.4 46.4
-39 1.9 38.3
~81 90.9 31.6
—124 147.0 261

Table 5~4. Standard Value Resistors

Resistance
k(1)

HP Part Number

21.5
23.7
26.1
31.6
38.3
46.4
61.9
90.9

0757-0199
0698-3158
0698-3159
0698-3160
0698-3161
0698-3162
0757-0460
0757-0464

Adjustment 19
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The following table lists all components afTected by this Manual Changes supplement.

In the change column:
1. “E" indicates Errala information.
. Nameric valuc is the manual change number.

2
3. (r}" indicatcs the change deseribing the recommended replacement or action for that component.

08501-50032

NOTE: Recommended replacement information applies to instruments of all serial preflixes unless otherwise
p

noted.
SUMMARY CF CHANGES BY COMPONENT
Assy Component Change AsSsy Component Change Assy Component Change
Al ] s 43 AB | s 28,30 A15 R10 E18,37
Ds5 18 C46 E R15,19-21,27,
R20--27 E o5 2232 29,30,38,40,45 37
R2t 18 254 57 28 R16.4647.62 18
A2 Ci4 E CRe2 30 U3 E
€32,33 1 La £ A7 s 53
<38 E Q6 40 LB E10
L5 E Q17 £ Lg, 1 35
L10,12--14 i R89 9283102122 28 T E
<t E U4 E.23(1) A1 CR6,7 E
RB 8 A10 14,22 £ E1 42
RE1 59 CR13 E Q4 18(n)
A3 3,49,52 25(r) Q1,511 27(r) R23.24 25
c4.8 E46 Qre 2 A9 s 58
ciz,14 £ R15,17,1% 2 c17 55
C47 48,53 48 R43 E C38 34
123 E TP8 E C43 E
R1.4 22,46 VR10,11 E C84--70 58
R29,36 46 N 1 IR [Em—— 57 CR2--5 36
R49 8,91} J4.5 E MP1 56
U4.9 311} MP1 57 R16,17 56
U7,816,11 B8} Ut4 E R21 34,56
A4 | e 39 A13 cien 57 R27 34 58
C6,15,18,20,27, L1 57 RB2 E58
31..33,35,38, U3 6,15,18 R72.7475% E
42--47 48 50 51 29 U4 6,18 R8s 34
CR6--9 39 Us 15 R&7 56
23,26,28 33,35 39 Atd | e 38 R111..118 56
R51 E MPE,7 38 U7 .8 58
Re0,81,105,108 39 R10 38.E VR E
AB Ce.4529 25(r) us 38 A0 e 55
89,11 17 12,18 18,18 E1 31
ca1--25 58 Ut4 8 RE7 55
CR10,1% E yozr 38 u2,13,14 E
R7.29 E A15 18,37 ARZ CR2,4.6,8 E
R824 17,44 AT1,23 37 ORg--12 36
R27,59 63 2 o2 18,27,31 Yi.2 £.51
149,84 7 C4,13 25(1} AZ3 <45 5E
A73,75 4 ©10,12,14,16 18 Q4.6 5
jat-Lo] 7.19{r} C13 37 R55 E
U1 16E Cz8 18,27,31 ™ E
ue E,17 58 cz29 37 AZ4 Ci7 28
U3 E CR4 E CR34 2
us E7 K1 18 CR3.4 36
u7 58 L1--4 18 R7 E
U10--12 E MP1 E U3 31()
VRE 2
W1 B8




08901-90032

SUMMARY OF CHANGES BY COMPONENT

Model 8901 A

Assy Component Change AsSSy Component Change Assy Component Change
A25 ] e 3
c12 E 54
XA2-XAB E
X7-X9 E
AZG c2 E
cs 18
JBA E
MP3 E
XA10 E
Vi1.2 E
A27 XA11 E
XA13A B XAI4AB E
X12AB E
A28 B i2
XATE XATT-XAR4 E
X16 E
AZG Q1--4 E3
A30 C1 13
TB1 £
A1 MP1 241}
ABD Qz--5 20
Qe 14
RS0,109 20
AB3 C10 18
Cig 19 E
c20 E
CR356 £,36
R32 £
R24 E
U4 18
No Prefix
Bt E
J1,8,7,10 1%
MP1,25.691C
MP16,18 &7
MP17,1¢ 21,45 54
MP23.24 57
MP2B 28
MP30,40 E
MP32 E
MP38 E12
MP36,37 12
MP41-.44,46 £
MP4B 12,2145,
54
MPSO 21,4554,
57
MP54.57 21,4554
MPB6 41
MPE7 45
MP70 E.47
Tt £
Wi E11
W3 E
W4,8,36 11
W1g E
wa7 E
W31 E
Y1 E
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ERRATA

Foldout 2 in this Manual Changes Supplement:
Change the value of R34 to 4.22k.
Page 4-36, Table 4-1:
In the bottom block under Residual FM, change the line to read:
"560 MHz/50 Hz to 3 kHz bandwidth".
Page 5-1, Paragraph 5-4:
Add the following paragraphs to the end of paragraph 5-4:

5-4a. AS1R2/ Selection. If the FM deviation of the FM Calibrator
Option 0]0 exceeds the peak deviation limits of 30 to 38 kHz, error
EO8 will be displayed. (If service errors have been enabled by Special
Funetion 43.1, error E74 or E75 will be displayed instead.) To measure
the actual peak deviation connect the CALIBRATION OUTPUT to the INPUT
and key in 12.2 SPCL.

If the peak deviation is only slightly out of limits, alter the value
of A51RZ4. Increasing the value of A51R24 by 10% will decrease the
peak deviation by approximately 2.5 kHz.

Page 5-2, Table 5-1:
Add the following information to Table 5-1:

| Reference |Service| Range of | Basis of |
| Designator | Sheet | Values } Selection !
| -=mmm oo |--==--- e R — |
| A19R63 | 11 ] 38.1 to 110 ohms | Doubler output power |
| Al9R72, R74 | 11 | 619 to 1210 ohms | Doubler high frequency roll-off |
| 419C43 | 11 | 4.7 to 15 pF | Doubler low frequency roll-off

| A51R24 | 28 [26.1k to 38.3k ohms! See paragraph 5-4a |
| A51R32 | 28 [9.09k to 11.0K ohms! See addition to paragraph 5-15 in|
| | | i this manual changes supplement |
| AZ3R55 P12 | 611 to 1780 ohms | Sampler Efficiency and Offset |
| I | | Adjustment |
| A23C45 P12 | 1.8 to 2.7 p¥F | Refer to paragraph 5-10 step &b. |

Pages 5-7 and 5-8, Paragraph 5-10:
Repiace paragraph 5-10 with the attached "5-10. SAMPLER EFFICIENCY
AND OFFSET ADJUSTMENT" (P/0 ERRATA}.




08901-90032

ERRATA (cont’d)

Page 5-8, Paragraph 5-10, step 8:

Under step 8 add the following:
If the minimum deflection is greater than 0.8Vpp, increase
the next larger value as listed below.

|
Resistance | pp pars Number
(ohms) [
|
511 | 0757-0416
750 | 0757-0420
1000 | 0757-0280
1210 | 0757-0274
1470 | 0757-1094
1780 | Q757-0278
|

Page 5~9, Paragraph 5-11:
Delete the entire present procedure and add the attached procedure
5-11. LO DOUBLER POWER OUTPUT AND BALANCE ADJUSTMENT {P/C ERRATA) in

its place (the board location figure remains the same).

Page 5-14, Paragraph 5-15:

Page 5-16, Faragraph
In step 2, change
Page 5-18, Paragraph

Add step 2.1 as follows:

Model 8901A

A23R55 to

3.1  If A51C20 cannct be adjusted for a display within listed limits,
then R32 can be selected to shift nominal readings on the
display.

5-17:

“13.0 SPCL" to "12.0 SPCL".
5-19, step 7:

Change "300 (down
Page 5-20, Paragraph

arrow) kHz" to "3000 (down arrcw) kHz".
5-20, step 6:

Change “"within +0.
Page 6-5, Table 6-2:

Page 6-7,

02 radien" to "within +0.2 radien".

Increasing R32 one adjustment value will inerease the
nominal reading by approximately 3%.
are

9.09k ohms and 11.0k ochms.

The only values available

Change AIR20, R22, R23, R26, and R2Z7 to HP Part Number 1810-0229 CD5

NETHORK-RES 8-3IP 330 OHM X 7.

Change AlR21, R24, and R25 to HP Part Number 00698-3445 CDZ RESIZTOR
348 1% 0.125A F T7C=0+100.

Table 6-2:

Change A2C14 to 0160-3539 CD6 CAPACITOR-FXD 820PF +-5% 100VDC MICA.
Change A2C38 to HP Part Number 0160-3068 CD& CAPACITOR-FXD 1500PF +-5%

300VDC MICA.
Page 6-8,

Table 6-2:

Change AZLS to 9100-1653 CD4 INDUCTOR RF~CH-MLD QLO0UH 5% .2DX. 45LG.
Change A2Q1 to 18%54-0830C CD6 TRANSISTOR-DUAL NPN PD=500MW X-ND

LM394-05.
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ERRATA (cont’d)

Page 6-14, Table 6-2:
Change A4R51 to 00698-3904 CD8 RESISTOR 14.7K C.1% 0.1W F TC=0+100.
Page 6-17, Table 6-2:
Add an asterisk(*) to ABC4L3, AGCHL and A6L8 to indicate factory
selected components.
Change 45U10-12 to 1820-1547 CD3 IC MULTIPLXR 8-CHAN-ANL 16-DIP-C PKG
04713 MCl4051
Page 6-18, Table 6-2:
Change A6CS55 to 0160-5469 CD5 CAPACITOR-FXD 1UF 10% 50VDC MPE
Page £-19, Table 6-2:
Change A6Q17 to 1855-0597 CD4
CHANGE 46Q6 TO 1855-0265 CD3 TRANSISTOR J-FET N~CHAN D-MCODE TO-18 SI,
Page 6-21, Table 6-2:
Change A10Cl4 to 0180-3701 CD6 CAPACITOR-FXD 2.2UF 75VDC TA
Change A6U2 to 1826-098% CD7 IC 0P AMP GP8 8-DIP-C PEG IM307J
Change A6U4 to HP Part Number 1990-0643 CDO OPTO-ISOLATCR LED-PCNDCT
IF=40MA MAX.
Change A6U7 to 1826-0065 CDO IC COMPARATOR PCRIN 8-DIP-C PEG LM311N
Page 6-23, Teble 6-2:
Add A410TP8, HP Part Rumber 1251-0600 CDO CONNECTOR-SGL CONT PIN
1.14-MM-B3C-5Z SQ.
Change AIOVR10 and VR1l to HP Part Number 1902-0943 CD5 DIODE-ZNR
2.37V 5% DO=7 PD=0.4R TC=-0.074%
Page 6-26, Table 6-2:
Change the following:
Al3U5 ROM #3 TO (8901-80011 CD3
A13U6 ROM #4 TO 08901-800i2 CD4
A13U7 ROM #5 TO 08901-80013 CD5
Page 6~27, Table 6-2: +
Change A14R10 to 0698-7260 CD7 RESISTOR 10K 1% .05W F TC=0+-100
Page 6-28, Table 6-2:
Under A1S5MPLl, add 3050-0016 CD& QNTY 1 WASHER-FL MTLC NO.6 .147-IN-ID.
Page 6-29, Table 6-2:
Change A15R1C to (0699-0252 CD5 RESISTOR-FXD 52.8 +-5% .2W C
TC=0=+-200.
Change £15R10* to 0699-1213 CD2 RESISTOR 61.59 1% .05W F TC=0+-100
Page 6-3G, Table 6-2:
Change A17L5 to 9100-1641 CDO INDUCTCR RF-CH-MLD 240 uH 5% 0.166D x
0.385LG.
Change Al5U3 to 1826-0141 CD3 IC COMPARITOR GP DUAL 14-DIP-C-PKG
LM319J.
Page 6-31, Table 6-2:
Change A17T1 to HP Part Number 08901-80031 CD7 TRANSFORMER
ENCAPSULATED.
Page 6-32, Table 6-2:
Change Al8CRS and CR7 to HP Part Number 1901-0518 CD8 DIODE-SM 3IG
SCROTTKY .
Page 6-33, Table 6-2:
Change Al9C43 to 0160-4491 CD1 CAPACITOR FXD 8.2 pF +5% 200VDC CER
(add an asterisk after 419C43).
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ERRATA (cont’d)

Page 6-35, Table 6-2:
Make the following changes to the Al9 LO Divider Assembly:
Change A19R63* to 0757-0398 CD4 RESISIOR 75 1% .05W F TC=0+-100
Change A19R72 to 0757-0422 CD5 RESISTOR 909 1% 0.125W F TC=0+100 (add
an asterisk after A19R72).
Change Al1OR74 to 0757-0422 CD5 RESISTOR 909 1% 0.125H F TC=0+100 {add
an asterisk after AI1OR74).
Change AL9R75 TO 0757-0416 CD7 RESISTOR 511 1% 0.125W F TC=0+100.
Page 6-36, Table 6-2:
Change A19VR1 to HP Part Number 1902-0943 CD5 DIODE-ZNR 2.37V 5% DO=7
PD=0.4H TC=-0.074%.
Page 6-39, Table 6-2:
Change A20U2 to 1820-1547 CD3 IC MULTIPLXR 8-CHAN-ANL 16-DIP-C PKG
04713 MC1l4051
Change A20U13 and Ul4 to HP Part Number 1990-0729 CDO OPTO-ISOLATCR
LED-PCNDCT IF=40MA MAX.
Under A20U13 and Ul4 add HP Part Kumber 1990-0643 CD7 OFPTO-ISOLATOR
LED-PCNDCT IF=40 MA-MAX (ALTERMATE). This is the recommended
replacement part for A20U13 and Ul4.
Page 6-39, Table 6-2:
Change A20U1 to 1826-0989 CD7 IC OP AMP GP8 8-DIP-C PEG LM307J.
Change A20U4 to 1826-0328 CD8 IC OP AMP GP DUAL 8-DIP PKG RV4558DE.
Page 6-41, Table 6-2:
On the A22 Low Frequency VCXO Assembly board (08901-60007), for serial
prefixes 26064 and below use the following part numbers:
Change A22Y1 to 0410-1181 €Dl CRYSTAL, 9.26 MEz.
Change A22Y2 to 1410-1182 CD2 CRYSTAL, 11.26 MHz.
Change A23C45* to 0160-3568 CDl CAPACITOR-FXD 2.7PF +-5% 500VDC
CER, add an asterisk (*) to indicate factory selected component.
Page 6-43, Table 6-2:
Change A23T1 to HP Part Number 08901-80042 CDO SAMPLER TRANSFCRMER.
Add an asterisk (*) to A23R55.
Page 6-45, Table 6-2:
Change A25C1 to 0160-4832 CD4 CAPACITOR-FXD .01UF +-10% 100VDC CER.
Change A25C2 to 0160-4801 CD7 CAPACITOR-FXD 1O00PF +-5% 10OVDC CER.
Change A26C2 to 0180-2990 CD3 CAPACITOR-FXD 7500 UF +75 -10% 20 VDC
AL.
Change A25XA5, XA7, XA8, ¥A9, to 1251-1365 CD6 CONNECTOR-PC EDGE
22-CONT/ROW 2~ROWS.
Change A25XA2, XA3, XA4, XA6, to 1251~2035 CD9 CONNECTOR-PC EDGE
15-CONT/ROW 2-ROKWS. :
Page 6-46, Table 6-2:
Add, as part of A26MP3, HP Part Number 3050-0227 CD3 WASHER-FL MTLC
NO. 6 .149-IN-ID.
Change A26X410 to 1251-1365 (D6 CONNECTCR-PC EDGE 22-CONT/ROW 2-ROMWS.
Change A27XA1l, XAl2A, XA134, XA8144, to 1251-1365 CD6 CONNECTOR-PC
EDGE 22~CONT/ROW 2-ROKS.
Change A27XAl2B, ¥A13B, XA14B, to 1251-2035 CD9 CONNECTOR-PC EDGE
15-CONT/ROW 2-ROWS,
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ERRATA (cont’d)

Page 6-47, Table 6-2:
Change A30TEl to NSR P/O A30.
Under 429Q1, Q2, Q3 and Q4 delete the following:
0340-0833 INSULATOR-XSTR POLYE.
0340-0875 CDO INSULATOR-XSTR THRM=CNDCT.
Under A29Q1, Q2, Q3 and Q4 add the following:
0340-0486 8 1 INSULATOR-COVER NYLCH.
5001-5501 5 1 TRANS SPACER (T03).
2190-0006 1 2 WASHER-IK HICL NO.6 .141-1N-ID.
Change A28XA20 to 1251-1365 CD6 CONNECTOR-PC EDGE 22-CONT/ROH 2-ROKWS.
Change A28XA15, X419, to 1251-2035 CD9 COMNECTIOR-PC EDGE 15-CONT/ROHW
2~-ROKS.
Change A28XA16, X&17, XA18, X&21-XA24 to 1251-0472 CD4 CONNECTCR-PC
EDGE 6-CONT/ROH 2-ROWS.
Page 6-50, Table 6-2:
Change A30TBl to 0960-0736 CD5 LINE VOLTAGE SELECTOR CARD.
Page 6-53, Table 6~2:
Change A51CRE3,5,6 to 0122-0173 CD8 DIODE-VVC 2% PF 10% C3/C25-MIN=5
30V.
Page 6-54, Table 6-2:
Add an asterisk to A51R24.
Add an asterisk to A51R32.
Page 6-55, Table 6-2:
Change Bl to 08901-60306 CD7 FAN ASSEMBLY, 115V-50/60 HZ {EXCEFT
CPTION 004).
Change Bl to 08901-60307 CD8 FAN ASSEMBLY, 115V-48/480 HZ (OPTION 004
ONLY).
Change Tl to 9100-4052 CD3 TRANSFORMER-POWER 100/120/220/240V.
Under T1l, add 7100-1283 CD4 QNTY 1 COVER-TRANSFORMER.
Under Tl, delete 1251-4283 CD3 CONTACT-CONN U/W-POST-TYPE FEM CRP.
Under Tl, delete 1251-3278 CD4 QNTY 1 CONNECTOR 8-PIN F POST TYPE.
Under T1, delete 2360-0203 CD1 QNTY 4 SCREW-MACH 6-32 .625-1IN-LG.
Under Tl, delete 219(G-0006 CD1 QNTY 4 WASHER-LK HLCL NO. 6 .141-IN-ID.
Page 6-56, Figure &-1:
Exchnange references W1 and H3.
Add, under MP48 EXTRUSION ASSY, arrow to the same point as that of
MP48. Title this point as "MP38 (GASEET UNDER MP48)".
Page 6-57, Table 6-2:
Change W15 to 08901-60163 CD4 CABLE ASSEMELY, A11J% to J10 (Option
002).
Change N27 to 08901-60206 CD4 CABLE ASSEMBLY, AR6J3 to A27J4 (MOLEX).
Change W31 to 08901-60169 CDO CABLE ASSEMELY, Y1 tco AL1J4 (Option
002). :
{IInder Y1, change the quantity of 2360-0203 from 4 to 2.
Under Y1, add 2360-0205 CD3 QNTY 2 SCREW-MACE 6-32 .750-IN-LG.
Page 6-59, Table 6-2:
Add, as part of MP15, HP Part Number 5040-6928 CD4 STRIP DIVIDER.
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ERRATA (cont’d)

Page 6-60, Figure 6-3:
Change MP30 FRONT WINDOW to MP40 FRONT WINDOW.
Page 6-61, Table 6-2:
Add MP34 1600-0692 CD1 RETAINING CLIFP(HOLDING FRONT WINDOW).
Change MP32 to 8160-0072 CD4 RFI ROUND STRIP MNL-MSH .062-IN-OD.Change
MP4AO to the following HP Part Numbers:
08901-20181 CD2 PANEL, FRONT WINDOW.
08901-20182 CD3 WINDOW-FRONT PANEL,
Delete MP41-44, MP46, MP7O0.
Change MP50 to HP Part Number 08901-20043 CD5 EXTRUSION (FOR COUNTER
ASSEMBLY}.
Change MP60 to 0590-1251 CD6 NUT-SPCLY 15/32-32-THD .1-IN-THK .562-WD.
Add, as MP65, HP Part Number 08901-00148 CD9 COVER, RF SECTION BLANK.
Page 8-9, Figure 8-4:
Change UlA, UlB, and UIC to Ul24, Ul2B, and Ul2C respectively.
Change U74 and U7B to Ul4A and UL4B.
Page 8-9, Paragraph 8-27:
In example #1, change references from UlA, UlB and UlC to Ul24, UlZB,
and Ul2C respectively; and change references from U7A and U7B to Ul4a
and UL4B.
Page 8-11, Paragraph 8-28:
Under 50.N Display Internal Voltages, change N=4 to "+15V Supply. The
display should read between 2.8500 and 3.1500. See Service Sheet 10."
Page 8-14, Table 8-5:
Change HP 98254 program line 3 to "red 714, A".
Page 8-16, Paragraph 8-31:
In E75, second line, change "3.0" 1o "30".
Page 8-50, Bottom line of right column:
Change "input bytes” to "input bits."
Page 8-50, (Remote Interface Assembly [AL4]):
Lower right side of text, third paragraph from the bottom of page in
the second sentence, change "Handshake Control Logie" to "Interface
Control Logie".
Page 8-71, {(Power Supply Decoupling):
Change @5 1o C5,
Page 8-88, Figure 8-59:
Note that there is now a cover over the empty circuit-beard slot in
the RF Section. The reference designator for this cover is MP65.
Page 8-95, Service Sheet 1 (schematic):
Reverse the polarity of the diocde symbol for CR4. -
On the Al% Assembly, change the value of Ri0* to 61.59 ohms.
Change R10 to 52.8 (oums).
Page 8-97, Service Sheet 2 (schematic):
In Al7 Input Mixer Assembly schematic, change the value of L5 to
240 uH.

10
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Page 8-98, Service Sheet 3, (Other BReferences):
In fourth line from the top, change “1.5 MHz" to 455 KHz, and change
“Page 5-18" to Page 5-24.
Page 8-98, Service Sheet 3, (Troubleshooting):
In Check 4, ALC Reference, BW Control and Level Compariscon Amplifier,
Inverting Amplifier, and Control Current Source Check, step 8:
Replace last sentence with : It should take about 8 seconds for the
level at pin 6 of Ul to drift from the negative to the positive
extreme when the signal level is rapidly switched from +1 to +3 Vde at
TP2.
Step 12, Bint: Delete the word "present” from the sentence,
"Reference present at pin 3 of Ul."
Change "input bytes" to "input bits".
Page 8-98, Service Sheet 3 (NOTES):
In table of Transistor and Integrated Circuit Part Numbers, change U4
to 1990-0729.
Page 8-99, Service Sheet 3 ({schematic):
On the 46 Assembly, add an asterisk(*) to C46, C51 and L8 to indicate
factory selected components.
Page 8-99, Service Sheet 3 (NOTES):
In the table of Transistor and Integrated Circuit part numbers, change
46Q17 part number ito 1855-0597
Page 8-99, Service Sheet 3 (HOTES):
In the Table of Transistor and Integrated Circuit Part Numbers, under
A% change U2 to 1826-0989.
Page 8-101, Service Sheet 4 (NOTE3):
In the Table of Transistor and Integrated Circuit Part Numbers, under
A6 change U7 to 1826-0065.
Page 8-107, Servyice Sheet 7 (schematic):
On the A2 fssembly change the value of L5 to 910 uH.
Under the AMPLIFIER I bracket, change Cl4 4o 820PF.
Under NOTES, in the table of Transistor and Integrated Circuit Part
Numbers, change Ql to 1854-0830.
Page 8-109, Service Sheet 8 (component locations):
Exchange the lccation labels for L2 and L3.
Exchange the location labels for Cl2 and Cl4 and for C4 and C6.
Page 8-109, Service Sheet & {schematic diagram):
Change the following signal names:
From U23 Pin 15, change 3 kHz LPF(H) to 3 kHz LPF(L).
From U23 Pin 14, change 3 kHz LPF(L) to 3 kHz LPF{H).
At Ul34 pin 1 change 3 kHz LPF(H) to 3 kHz LPF(L).
At U12D pin 16 change 3 xHz LPF(L) to 3 kHz LPF(H).
Page 8-111, Service Sheet 9 (component locations):
In Figure 8-84:
Change location labels CR10O 1o CR1l and CR1]l to CR10.
Change location labels R7 ito R29 and R29 to R7.
Page 8-111, Service Sheet 9 (schematic):
A5U2, U3 or U5, If A5U2, U3 or U5 are replaced, change A5R85 to EP
Part Number 0698-3452 as described in CHANGE 19.
In the Table of Transistor and Integrated Circuit Part Numbers,
change A5U1 to 1826-1048.

11
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Page 8-113, Service Sheet 10 (NOTES):
In the table of Transistor and Integrated Cirecuit part numbers, change
A5U16-12 part number to 1820-1547.
Page 8-113, Service Sheet 10 (schematicj:
Change voltage values next to CR13J to “+2.85 to +3.15 Vde."
Page 8-115, Service Sheet 11 (schematic):
On the Al9 Assembly, change the value of R63* to 75 ohms.
Change the value of C43 to 8.2 pF (add an asterisk after C43).
Change the value of R63 to 61.9 ohms (add an asterisk after R63).
Change the value of R72 to Q09 ohms (add an asterisk after R72).
Change the value of R74 to 909 ohms (add an asterisk after R74).
Page 8-117, Service Sheet 12 (schematic):
In the lower right portion of the A23 Sampler Assembly schematic, add
an asterisk (*) to A23R55.
Change the voltage connection for A24R7 to -15V(Fl).
Papge 8-119, Service Sheet 13 (schematic):
Change the symbols for AZ2CRZ and CRé and A22CR4 and CR8 to normal
diode symbols. These are not schottkey diodes.
Page 8-121, Service Sheet 14 (NOTES):
In table of Transisior and Integrated Circuit Par% Numbers, change Ul3
and Ul4 to 1990-0729.
Page 8-121, Service Sheet 14 (NOTES):
In the Table of Transistor and Integrated Circuit Part Numbers, under
A20 change the following:
Ul to 1826-0989
U4 to 1826-0328.
Page 8-125, Service Sheet 16 (schematic}:
Between A27 and All, add the circuit in P/C Flgure 8-101 included in
this Manual Changes supplement.
Page 8-126, Service Sheet 17 (troubleshcoting):
In /1 Stage 1 Check, step 1l: Change £11J5 to AllJ4
In /2 Stage 2, 3, and 4, Count Transfer Logie, and Counter Gate
Control Check, step 7: Change A13U14 to A11U14.
Page 8-131, Service Sheet 19 (NOTES):
In the Table of Transistor and Integrated Circuit Part Numbers, under
Al3 change the following:
U5 to 08901-80011
U6 to 08901-80012
U7 to 08901-80013.
Page 8-135, Service Sheet 21 ({schematic):
On the lower half of the schematic, change the values of R20, Rz2,
R23, R26, and R27 to 330 ohms.
Change the values of R21, R24, and R25 to 348 ohms.
Page 8-140, Figure 8-121:
Between RO and B2 is an unmarked capacitor. Label this capaciter €22,

iz



08901-20032 Model 89014
ERRATA {cont’d)

Page 8-141, Service Sheet 23 (component locations):
In Figure 8-122, change the following location labels:
CRé to CR7?
CR7 to CR9
CR9 to CR6
VRl to VR2
VR2 to VR1.
Page 8-141, Service Sheet 23 (schematic):
On the top left side of the 426 “~wer Supply Motherboard Assembly,
change the itop line from J54 Pl¥ 7 4o PIN 8. Change the wire color
from ¢ to 04. Connect the same i:ine to E on the 430 Line Power
Assembly.
Change the next line from J5A FIN & to PIN 7, and change the wire
color from 04 to 0. Connect the line to C on A30.
In the upper left corner of the schematic, correct the drawing as
showvm below to indicate the safety ground from the fan cover to
chassis ground.
Page 8-143, Service Sheet 24 {component locations):
In Figure 8-125, change R43 to CR13 and CR1I3 to R43.
In Figure 8-12%, add a Test-Point 8 flag to TP8, which is lccated
right of center.
Page 8-143, Service Sheet 24 (schematic):
&dd a Test-Point 8 (TP8} flag to the base of AlOQL7.
Page 8-143, Service Sheet 24 (NOTES):
In the Reference Designations table, add A1CTPS.
Page 8-145, 83525 (SCHEMATIC}:
In the lower right corner of the schematic, change Cl1 to .01UF, change
C2 to 1GOPF.
Page 8-155, Service Sheet 4:
In the Table add the following:
Item 8, MP34, Retaining Clip.
On the Exploded View Illustration add the following:
Item Number & and the retaining clip (indusirial tape is no longer
used).
Page 8-151, Service Sheet 28 {schematic):
Change reference designators Cl8 to Cl9 and ClQ to C18.
Add an asterisk to A51R24.
Page 8-157, Service Sheet B:
In the reference chart, change the fcllowing:
Item 54; Machine Screw (6-32 X 2.50)
ITtem 56; Machine Serew (6-32 X 2.28)
Page B8-159, Service Jheet C (Service Special Funections):
Under 46.N Count Internal Signals, change "N=2 FM Calibrator" to “N=3
M Calibrator®.

13



08901-290012 Model 89014

CHANGE 1 - Serial Prefix 20094

Pages 6-7, and 6-8, Table 6-2:
Make the following changes to the A2 assembly listings:
Change A2C32 to 0160-3538 CD5 CAPACITOR-FXD 750 PF +5% 100 VDC MICA.
Change A2C33 to 0160-3536 CD3 CAPACITOR-FXD 620 PF +5% 100 VDC MICA.
Change A2L10 to 9100-1660 CD3 INDUCTCR RF-CH-MLD 2 MH 5% .zDX.57LG.
Change A2L12 to 9100-1654 CD5 INDUCTOR RF-CH-MLD 1.1 MH 5% .23DX.57LG.
Change A2L13 to 9100-1651 CD2 INDUCTOR RF-CH-MLD 750 UH 5% .2DX.45LG.
Change A2L14 to 9100-1648 CD7 INDUCTOR RF-CH-MLD 560 UH 5% .2DX.45LG.
Page 8-107, Service Sheet 7 (schematic):
Make the following value changes to the A2 Audio Filter Assembly:
Change €32 to 750 pF.
Change C33 to 620 pF.
Change L10 to 2 mH.
Change 112 to 1.1 mH.
Change [13 to 750 ull.
Change L14 to 560 uH.

CHANGE 2 - Serial Prefix 20124

Pages 6-16 and 6-17, Table 6-2:
Make the following changes to the A5 Voltmeter Assembly listings:
Delete A5R27.
Change A5R59 to 0698-6360 CD6 RESISTOR 10K .1% .125W F TC=0+25.
Change A5R63 to 0698-6631 CD4 RESISTOR 2.5K 1% .125W F TC=0+25.
Add A5VRG 1902-0946 CD8 DICDE-ZNR 3.3V 5% DO-35 PD=.4W TC=-.039%.
Page 6-22, Table 6-2:
Make the following changes to the AlC Power Supply Regulators Assembly
listings:
Change A10Q7 and Q9 to 1854-0811 CD3 TRANSISTOR NPN SI PD=625 MH
FI=100 MHz.
Change A10R15 to 0757-0280 CD3 RESISTOR 1K 1% .125W F TC=0+100,
Change A1CR17 to 0757-0421 CD4 RESISTOR 825 1% .125W F TC=0+100.
Change A10R19 to 0757-0424 CD7 RESISTOR 1.1K 1% .125W F TC=0+100.
Page 6-44, Table 6-2:
Make the following changes to the A24 High Frequency VCC Assembly.
Change 424CR3 to 0122-0326 CD3 DIODE-VVC 43 PF 5%.
Change A24CR4 to 0122-0326 CD3 DICDE-VVC 43 PF 5%.
Page 8-111, Service Sheet 9 (schematic):
Change R27 to VR6, a 3.3V zener diode with the cathode connecied to
the +15V supply.
Page 8-113, Service Sheet 10 (schematic):
Change R59 to 10 k ohms.
Change R63 to 2500 ohms.
Page 8-141, Service Sheet 23 (schematic):
Change the value of Rl5 to 1000 ohms.
Change the value of R17 to 825 chms.
Change the value of R19 to 1100 ohms.
Page 8-143, Service Sheet 23 (NOTES):
In table of Transistor and Integrated Circuit Part Numbers, change Q7
and Q9 to 1854-0811.

14



08901-90032 Model 8901A

CHANGE 3 - Serial Prefix 2021A

Page 6-45, Table 6-2:
Change the HP Part Number for A25 to 08901-60120.

Page 6-47, Table 6-2:
Make the following changes to the A29 Series Regulator Heat Sink
Assembly.
Under A29Q1, Q2, Q3 and Q4, delete the following:
0340-0486 INSULATOR-~COVER NYLON
2190~0006 WASHER LK.
Under A29Q1, Q2, Q3 and Q4, add the following:
0340-0833 INSULATOR-XSTR POLYE.

Page 8-145/146, Service Sheet 25 {schematic):
Add a line connecting XA5-28, STOP COUNT (H), to X7-8, X8-8 and X9-8
{these pins are currently labeled NC). Label the three pins STOP COUNT
(E}. On the right side of the schematic, at cable K23, make the
circuit change illustrated in P/0 Figure 8-129 included in this Manual
Changes supplement.
Add a line connecting J2-7, e=2(L), to X7-30, ¥8-30, and ¥9-30 (these
pins are currently labeled NC). Label the three pins e=2(L).
Change the assembly part number of A25 in the upper left portion of
the schematic to 08901-60120,

Service Sheets 3, 4, 5, 6, 7, 8, 9, 10, 28, and 29 (schematics):
Change the assembly part number of the A25 Audio Motherboard Assembly
to 08901-60120.

CHANGE 4 - Serial Prefix 20264

Page 6-16, Table 6-2:
Make the following changes to the A5 Voltimeter Assembly listings:
Change A5R73 to 0757-0419 CDO RESISTOR 681 1% .125W F TC=0+100.
Change A5R75 to 0757-0405 CD4 RESISTOR 162 1% .125R F TC=0+100.
Page 8-113, Service Sheet 10 {schematic):
Change the value of R73 to 681 chms.
Change the value of R75 to 162 chms.

CHANGE % - Serial Prefix 20314

Page 6-42, Table 6-2:
Add A23C45 0160-4490 CDO CAPACITOR-FXD 1.8 PF +.25 PF 200 VDC CER.
Change 42306 to 1853-0281 CD9 TRANSISTOR PNP ZNZ907A SI TO-18
PD=400 MK.

Page 8-117, Service Sheet 12 {schematic):
In the A23 Sampler Assembly (08201-60022) add C45, 1.8 pf, from the
junction of CR8 and CRS, to ground.

Page 8-117, Service Sheet 12 (NOTES):
In the table of Transistor and Integrated Circuit Part Numbers, make
the following changes:
Change IIQ4, Q6H to FIQ&II'
Add "Q6 1853-0281".

15



08201-90032

CHANGE 6 - Serial Prefix 20324

Page

6-26, Table 6-2;

Make the following changes to the Al3 Contrcller Assembly:
Change 41303 to 08901i-80035 CD1 ROM#1.
Change A13U4 to 1818-1363 CD6 ROM#2.

Under A13U4, add 08901-80034 CDO ROM#2 (ALTERNATE}.

Page

6-28, Table 6-2:

Model 89C1A

Make the following changes to the Al4 Remote Interface Assembly:
Change A14U14 to 1818-1364 CD7 ROM#11.

Under A14Ul4, change 08601-80023 to 08501-80033 CDY ROM#11

(ALTERNATE).
Page 8-93, Service Sheet BD4 (troubleshcoting):

In /3 Controller Kernel Check, step 7:
Replace the signature analysis and part number tables with the
following tables:

|
!

E
E
E
E
|
|
E
E
|

Test Point | Signature

,,,,,,,,,,,, T
DATA 0 | 1864
DATA 1 |  AHH4
DATA 2 | U264
DATA 3 | HzeW
DATA 4 |  ACSY
DATA 5 | 54F0
DaATA 6 |  HOHU
DATA 7 |  AAAB

ROM Number

I

|

]

| 1818-1363
| 1818-0920
| 1818-0921
] 1818-0922
| 1818-0926
| 1818-0923
|  1818-0925
| 1818-1364

HOO~IOOWMR W

or
or
or
or
or

08901-80034
08901-80011
08901-80012
08901-80013
08901-80C14
089C1-80015
089G1-80025
08901-80033

16

08901-~80035

2790
4370
Jouc
GUeC
AP8F
C4CU
7148
HPEH



08901-90G32 Model 89014

CHANGE 6 {cont’d)

Page 8-129, Service Sheet 18 (troubleshooting}:
In /2 Memory Select Deccders and ROM Check, step 3:
Replace the signature analysis and part number tables with the
following tables:

| | Start/Stop | Signature on CONTROL BUS DATA Test Point* |
| ROM |~-v-emmmemnee el ittt ikl i
I | I | | l I ! | | | 1
B e
b1 | Al13U12 | 15 | F580 | 6H56 | FFAF | FA62 | 5AU4 | A36U | 6F17 | 7731 |
I 2 | A13U12 | 14 | UCP4 | 4P18 | 4594 | 4UPF | 75U4 | FOAH | ASCA | C73F |
{3 | Al3Ul2 | 13 | FUUH | 4071 | P1U9 | 86A5 | 89HC | HCC4 | UPGU | P675 |
I 4 | A13U12 | 12 | PF63 | CH3C | H738 | FFU3 | 5085 | P57A | 69FU | HFOO |
b5 | AL3U12 | 11 | H5C4 | U937 | 86CP | AS8F | AL36 | FC40 | 9834 | A624 |
f 6 | Al3U12 | 10 | 0959 | U952 | FHUF | POUO | €5UU | 29UP | CP7H | AOUS |
| 7 { Al3U12 | 9 | USOC | 1ABH | C898 | 76AA | UCBA | 588A | F714 | 8627 |
| 8 | Al3U12 | 7 | U451 | U200 | P80O7 | HC50 | 0967 | CPUL | 84C6 | H634 |
E ! i | | i l E | E i !
I 11 | AL4U18 | 9 | 3378 | ©73F | 3250 | AFCO | 5A23 | PC30 | 5475 | 9FU9 |

} ROM Number

L]
1
1
]
i
1
1
1
1
1
1
i
1

|

| 08901-80035 |
|  1818-1363 or 08901-80034 I
| 1818-0920 or 08901-80011 !
|  1818-0921 or 08901-80012 i
|  1818-0922 or 08901-80013 |
| 1818-0926 or 08901-80014 ]
| 1818-0923 or 08901-80015 ]
| 1818-0925 or 08901-80025 l
|  1818-1364 or 08901-80033 l

Rt OO =3 ON WU A PO

CHANGE 7 ~ Serial Prefix 20514

Page 6-16, Table 6-2:
Change A5R49 to 2100-3353 CD8 RESISTCR-TRMR 20K 10% C SIDE-ADJ 1-TRN.
Page 6-17, Table 6-2:
4dd the following resistors:
A5R84 0757-0401 CDO RESISTOR 100 1% .125W F TC=0+100.
A45R85 0698-3457 CD6 RESISTICOR 316K 1% .125W F TC=0+100.
Change ASU5 to 1826-0266 IC OP AMP TO-99.
Page 8-111, Service Sheet 9 (component locations):
R84 and R85 are added as illiustrated in P/Q Figure 8-84 included in
this Manual Changes supplement.
Page 8-111, Service Sheet 9 (schematic):
Change the table in upper right portion of the schematic as shown in
B/C Figure 8-85 included in this Manual Changes supplement.

17



0880190032 Mcdel 89014
CHANGE 8 ~ Serial Prefix 20524

Page 8-111, Service Sheet 9 (NOTES):
In the table of Transistor and Integrated Circuit Part Numbers, change
U5 to 1826-0266.

Page 6-8, Table 6-2:
Change AZR6 to 2100-3052 CD4 RESISTOR-TRME 50 10% C SIDE-ADJ 17-TRN.

Page 6-11, Table 6-2:
Change 4307, U3, Ul0 and Ull to 1826-0644. However, if any one of
these fail, replace all four (and A43R49 with the parts described in
Change 9).

Page 8-109, Service Sheet 8 (NOTES):
In the table of Transistor and Integrated Circuit Part Numbers change
A3U7, U8, Ul0 and Ull to 1826-00644. However, if any one of these feail,
replace all four (and A3R49 with the parts described in Change 9).

CHANGE 9 - Serial Prefix 2105

r Page 6-11, Table 6-2:
Change A3R49 to 00698-3159 CD5 RESISTCR 26.1K 1% .125W F TC=0+100.
Change 43U7, U8, Ul0 and Ull to 1826-0783 CDQ IC OP AMP LOW-NOISE
8-DIP-C PKG.

r Page 8-109, Service Sheet 8 (schematic):
Change the value of R49 to 26.1k ohms.

r Page 8-109, Service Sheet § (NOTES):
In the table of Transistor and Integrated Circuit Part Numbers, change
U7, U8, UlC and Ull to 1826-0783.

CHANGE 10 - Serial Prefix 2119

Page 6-30, Table 6-2:
Change Al7L5 to 9100-1641 CDO COIL-MLD 240 UH 5% Q=65 .155 D x .375
LG-NUM.

Page 8-109, Service Sheet 8 (schematic):
Change the value of L5 1o 240 uH.

CHANGE 11 - Serial Prefix 2126

Page 6-55, Table 6-2:
Change J1, J6, J7 and J10 to HP Part Bumber 1250-1772 CD7 ADAPTER-COAX
STR F-N F-SMA. Add, as part of Description of J1, "{INPUT)"; of 6,
Y(LO OUTPUT)*; of J7, “(LO IKNPUT)"; and of J10, "{INPUT)".
Add as part of J1, HP Part Number 0590-0505 CD1 NUT-KNRLD-R 5/8-24-THD
.125-IN-THK,

Page 6-57, Table 6-2:
Change Wl to HP Part Number 08001-60118 CD9 CABLE ASSEMBLY J1 to Al6J51
(EXCEPT OQPTION 001).
Change W4 to HP Part Number 08901-60168 CD9 CABLE ASSEMBLY J7 to A17J3
{OPTICN 003 OHLY).
Change W8 to HP Part Number 083901-60167 CD8 CABLE ASSEMBLY A19J3 to J6
(OPTION 003 ONLY).
Change W36 to HP Part Number 08901-6C118 CDO CARLE ASSEMBLY J10 to
415J1 (OPTION 001 ONLY}.

Page 8-155, Service Sheet A (Figure 8-141):
In the table, the Reference Designator in Item Number 31 should be
changed to "Hl and J1"

18



08901-90032 Model 89014

CHANGE 12 - Serial Prefix 2128

Page 6-47, Table 6-2:
Change A28 to HP Part Number 08901-60139 CD4 RF MOTHERBCARD ASSEMBLY.
Page 6-61, Table 6-2:
Change MP36 to HP Part Number 08901-00086 CD4 SUPPORT BRACKET, SHOCK
MOUNT, FRONT.
Change MP37 to HP Part Number 08901-00087 CD5 SUPPORT BRACKET, SHOCK
MOUNT, REAR.
Change MP38 to HP Part Number 08901-00095 CD5 GASKET, EXTRUSON, RF
SECTION.
Change MP48 to HP Part Number 08901-20158 CD3 EXTRUSION ASSEMBLY, RF
SECTION.
Service Sheets 1, 2, 11, 12, 13, 14, 15 and 27 (schematics):
Change all part number references of A28 RF Mother Board Assembly to
08901-60139.

CHANGE 13 - Serial Prefix 2133

Page 6-47, Table 6-2:
Add A30C1 as HP Part Number Cl60-4065 CD5 CAPACITOR-FXD .1 UF +20%
250 VAC {(RM3).

Page 8-14]1, Service Sheet 23 (schematic):
In 430 Line Power Assembly, add Cl, .l uF, between poinis labeled "L¥
and N,

CHANGE 14 - Serial Prefix 2134

Fage 6-50, Table 6-2:
Change A50Q9 to HP Part Number 1854-0811 CD3 TRANSISTOR NPN S1,
PD=625 MR FI=100 MHZ.

Page 8-153, Service Sheet 29 (NOTES):
In table of Transistor and Integrated Circuit Part Numbers, change
A50Q9 to 1854-0811.

CHANGE 15 - Serial Prefix 21384

Page 6-26, Table 6~2:
Change Al13U3 to EP Part Number 08901-80038 CD4 ROM#1.
Change A13U9 to HP Part Number 08901-80039 CD5 ROM#7.
Under Al3U9, delete HP Part Number 08%901-80C15,
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08201-90032 Model 89014
CHANGE 15 {eont’d)

Page 9-93, Service Sheet BD4 (troubleshooting):
In /3 Controller Kernel Check, step 7:
Replace the signature analysis and part number tables with the
following tables:

[ HRith Al{ Plugged In
i ___________________________

|
{ Test Point | Signature | Test Point | Signature |
R | -mmmmmmmeees R R |
| DATA © } 1P3F | DATA O i 21F8 ]
| DATA 1 | H5GU i DATA 1 i 3C34 |
[ DATA 2 | 6762 i DATA 2 | 65UH |
{ DATA 3 | F942 | DATA 3 | 1446 |
i DATA 4 | 2CE7 | DATA 4 i 2P14 |
| DATA 5 | 7766 | DATA & ! 9739 }
| DATA 6 I 19U4 | DATA 6 i C88H i
| DATA 7 i 0237 | DATA 7 | 7612 |

| ROM Number
e

E I
| l
| 08901-80038 |
] 1818-1363 or 08901-80034 |
| 1818-0920 or 08901-80011 i
|  1818-0921 or 08901-80012 I
| 1818-0922 or 0890C1-8C0C13 l
| 1818-0926 or 08901-80Cl4 |
i 08901-80039 |
| 1818-0925 or 08901-80025 f
| 1818-1364 or 08901-80033 !

00 IOV PN

!
i
|
I
|
|
5
!
l

|

Page 8-129, Service Sheet 18 (troubleshooting):
In /2 Memory Select Decoders and ROM Check, step 3:
Replace the signature analysis and part number tables with the
following tables:

| | Start/Stop | Signature on CONTRCL BUS DATA Test Point* |
[ ROM |--r==mmmmeem- [==mmm e e s s s S ST TS S m oSS Sm i
! | | I | | | | l ! | |
N LT IR AR I
____________________________________________________________ i_*u_mm
| 1 | AL3U12 | 15 | 8927 | 343C | 7017 | UUF6 | 9497 I PELP | 2692 | YBEP |
| 2 | AI3U12 | 14 | UCP4 | 4P18 | 4594 | AUPF | 75U4 | FOAH | A8CA | C73F |
{ 3 | A13012 | 13 | FUUH | 4071 | P1U9Q | 86A5 | 89HC | HCO4 | UPOU | 675 |
I 4 | Al3U12 | 12 | PF63 | CH3C | H738 | FFU3 | 5085 | P57A | 69FU | HFG9 |
| 5 | Al3uiz | 11 | H5C4 | U937 | 86CP | AB8F | 4136 | FC40 | 9834 | 4624 |
| 6 1 Al3U12 | 10 | 0959 | U952 | FHUF | POU9 | 650U | 29UP [ CP7H | 4OUB |
| 7 | Al3U12 | g | 2CA4 | 1ABH | C898 | 76AA | UCBA | 588A | FV1A | 8627 |
8 | al3ulz | 7 ] U451 | U20U | P8O7 | HC50 | 0967 | CPUL | 84C6 | H634 |
E I J | | | [ I | l | l
| 11 | A14U18 | 9 | 3378 | 673F | 3250 | AFCO | 5423 | PC30 | 5475 | 9FU9 |



08901-90032 Model 89014

CHANGE 15 (cont’d)

*Valid software date 180.1980. Valid ROM part numbers:

[ ROM Number |

|- 1

| 08901-800C38

i 1818-1363 or 08901-80034
| 1818-0920 or 083%01-80011
| 1818-0921 or 08901-80012
i 1818-0922 or 08901-80013
i 1818-0926 or 08901-80014
| 08901-80039

i 1818-0925 or 08901-80025
| 1818-1364 or 08901-80033

oo~ O\t o

CHANGE 16 - Serial Prefix 2142

Page 6-17, Table 6-2:
Change A5U1 to HP Part Number 1826-0471 CD2 IC OP AMP LOW-DRIFT TO-99,
Page 8-111, Service Sheet 9 (NOTES):
In table of Transistor and Integrated Circuit Part Numbers, change Ul
to 1826~0471.

CHANGE 17 -~ Serial Prefix 22014

Page 6-15, Table 6-2:
Change 45C8 to HP Part Number 0160-2202 CDO CAPACITCR-FXD 75 PF +5%
300 VDC.
Change A5C9 and A5C11 to NOT ASSIGNED.
Page 6-16, Table 6-2:
Change ASR9 and AS5R24 to 0683-1565 CD2 RESISTOR 15M 5% .25W FC.
Page 6-17, Table 6-3:
Change A5U2 to 1826-0371 CD1 IC OFP AMP TO-99.
Page 8-111, Service Sheet 9 {schematic):
Change the value of C8 to 75 pF.
Delete C9 and C1l and their connection to U2. Change U2 pin 1 output
to NC.
Change the values of both RS and R24 to 15M ohms.
Under NOTES, in the table of Transistor and Integrated Circuit Part
Numbers, change U2 to 1826-0371.

CHANGE 18 - Serial Prefix 22124

Page 5-1, paragraph 5-4:
Add the following paragraphs to the end of paragraph 5-4a (see ERRATA
with the same page reference for 5-4a information):

5-4b. AlSR10 and Al5R47 Selection. If the instrument slightly
exceeds the limits of step 5 of the RF Level Performance Test make an
adjust~ ment of the level accuracy vs. input frequency by altering the
value of ALSR10 and AL1SR47.
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08901-90032 Model 89014
CHANGE 18 (cont’d)

If the level accuracy is uniformly high or low, change A15R47.
Increasing the value of AISR47 by 10% will lower the indicated level
by 0.1 dB. If the level increases or decreases with frequency, change
415R10. Increasing the value of Al5R10 by 10% will decrease, by 0.2
dB, the indicated level at 1000 MHz relative to the level at low
frequencies.

After altering the resistor values, repeat the test, making additiocnal
measurements at frequencies between those indicated in step 5. The
effects of changing the two resistors are slightly interactive. A
large change in one resistor value may require a slight change in the
value of the other resistor.

Page 5-2, Table §-1:
Add the following information to Table 5-1:

| Reference | Service | Range of | Basis of

| Designator | Sheet - Values | Selection

| -ommmm e |-omemmoee |-mmomommooe oo R |
| Al5R10 } 1 | 42.2 to 68.1 ohms ! See paragraph 5-4b.

} AL5R47 } 1 | 196 to 383 ohms | See paragraph 5-4D.

Page 6-4, Table 6-2:
Change A1DS% to NOT ASSIGNED.
Page 6-5, Table 6-2:
Change AlR21 to NOT ASSIGNED.
Page 6-26, Table 6-2:
Change 41303 to HF Part Number 08901-80040 CD8 ROM #1.
Change 41304 to HP Part Number 08901-80041 CDO ROM #2.
Delete HP Part Number 08901-80034 ROM #2 (ALTERNATE) (added in
Change 6).

NOTE:
If either U3 or U4 is replaced in instruments with
earlier serial prefixes, both should be replaced
with parts from the same software date code.

Page 6-28, Table 6-2:
Change Al5 to HP Part Number 08901-60183 CD8 RF INFUT ASSEMBLY.
Change A15C2 to HP Part Number 0160-4106 CD5 CAPACITOR-FXD .1 UF
+20% 50 VDC CER.
Change A15C10 to EP Part Number 0160-3878 CD6 CAPACITOR-FZD 1000 PF
+20% 100 VDC CER.
Change A15C12 to HP Part Number 0160-4502 CD2 CAPACITOR-FXD 390 PF
+5% 100 VDC CER.
Change 415C14 to HP Part Number 0160-4768 CD5 CAPACITOR-FXD 470 PF
+5% 100 VDC CER.
Change A15C16 to EP Part Number 0160-3878 CD& CAPACITCR-FXD 1000 PF
+20% 100 VDC CER.
Ada Al15C28 as HP Part Number C160-4106 CD5 CAPACITOR-FXD .1 UF +-20%
50 VDC CER. .
Change Al15K1 tc HF Part Number 0490-1185 CD3 RELAY REED 14 500 MA
100 vDC 5 VDC-COIL
Change A1511 to HP Fart Number 9100-2257 CB6 INDUCTOR RF-CH-MLD 820 NE
10% .105 D X .26 LG.
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08901-90032 Model 8901A

CHANGE 18 (cont’d)

Page 6-28, Table 6-2 {cont’d):
Change Al5L2 to HP Part Number 9100-2261 CDZ2 INDUCTCR RF-CH-MLD 2.7 UH
10% .105 D X .26 LG,
Change A1513 to HP Part Number 9140-0142 CD8& INDUCTOR RF-CH-MLD 2.2 UH
0% .105 D X .26 LG.
Add Al5L4 as HP Part Number 9100-2258 CD7 INDUCTOR RF-CH-MLD 1.2 UH
10% .105 D X .26 LG.
Page 6-29, Teble 6-2:
Change Al15R10 to HP Part Number 0698-7205 CD9 RESISTOR 51.1 1% .05W
F TC=0+100 (add an asterisk to A15R10).
Add Al5R16 as HP Part Number 0757-0394 CDO RESISTOR 51.1 1% .125W
F TC=0+100.
Add A15R46 as HP Part Number 0698-7242 CD5 RESISTOR 1.78K 1% .0O5W
F TC=0+100.
444 an asterisk to 815R47 and change it to HP Part Number 0698-3442
CD9 RESISTOR 237 1% .125H F TC=0+-100,
Page 6-30, Table 6-2:
Add A15R62 as HP Part Number 0698-7212 CD9 RESISTOR 100 1% .0O5H
F TC=0+100.
Page 6-46, Table 6-2:
Add the following at the end of the Description for A26C5:
_ (Option 004 only)
Page 8-89, Service Sheet BD2 (block diagram):
Replace Al% RF Input Assembly (SS1), in upper left portion of
schematic, with P/0 Figure 8-61 in this Manual Changes supplement.
Page 8-93, Service Sheet BD{ (troubleshooting):
In /3 Controller Kernel Check, step 7:
Replace the signaiure analysis and part number tables with the
following tables:

|  Rith Al4 Plugged In

|
{ Test Point | Signature i Test Point | Signature |
o fmmmm e [ mm e o |
| DATA © } GAUP | DATA O | A504 i
|  DATA 1 [ 907U 1 DATA 1 | 7PH4 [
! DATS 2 | 15F9 | DATS 2 | 1756
| DATA 3 | HsFa | DATA 3 ] O8FP
H DATA 4 | Hz2P8 | DATA 4 | H73C i
| DATA 5 I AzCl | DATA 5 | 4LCT7P |
| DATA 6 ] AOBS | DATS 6 } 01Ul
] DATA 7 ] 04C2 | DATA 7 1 7097
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08901-20032

CHANGE 18 {cont’d)

Valid software date 67.1982. Valid ROM part numbers:

l
|
I
I
|
l
|
|
f

ROM Number

0 ~J OV W o

Page 8-95, Service Sheet 1 (component locations):

08901-80040
08901-80041
1818-0920 or
1818-0921 or
1818-0922 or
1818-0926 or
0B8901-80039
1818-0925 or
1818-1364 or

08901-80011
08901-800C12
08901-80013
08901-80014

08901-80025
08901~86033

Model 8901A

Replace with new Figure 8§-67 "Al5 RF Input Assembly, Component
Locations" in this Manual Changes supplement.
Page 8-95, Service Sheet 1 (schematic):

Replace with new Figure 8-68 "RF Input Schematie Diagram” in this

Manual Changes supplement. This figure supercedes Figure 8-68 provided

in 19 May 1982 Marual Changes supplementd.
Page 8-129, Service Sheet 18 (troubleshooting):

In /2 Memory Select Decoders and ROM Check, step 3:

Replace the signature anal

following tables:

| Start/Stop |

ROM }---------——-—- {
| Ic | Pin |
————— e
1 | Al3Ui2 | 15 |
2 | Al3UiZ2 | 14 |
3 1 Al3Ui2 | 13 |
4 | Al3Ulz | 12 |
5 | Al3U12 | 11 |
6 ] Al30U12 | 10 |
7 1 Al3U12 | 9 |
8 | Al3ulz } 7|
11 ] Al4Ulg | 9 |

P11 | 2

o - j——-—-
| 4HOC | U93P
| 4P18 | Quz7
| 4071 | P1UQ
| CH3C | H738
| U937 | 86CP
| U952 | FHUF
| 1A8H | €898
| U200 | P8O7
| 673F | 3250

ysis and part number tables with the

;
1
1
]
I
I
]
]
!
]
]
1
i
1
1

ROM Number

H o303

08901-80040
08901-80041
1818-0920 or
1818-0%921 or
1818-0922 or
1818-0926 or
08001-80039
1818-0925 or
1818-1364 or

08901-80011
08901-80012
089C1-80013
08901-80014

08901-80025
08901-80033

5 6 | 7 |
------ Rt At
P64LP | 167F | 4119 |
AG7E | A0S | 0254 |
HCC4 | UP6U | Pé75 |
P57A | 69FU | EFO9 |
FC40 | 9834 | ABR4 |
20UF | CP7H | AOUB |
5884 | F71A | 8627 |
CPULl | 84C6 | HB34A |
PC30 | 5475 | 9FU9 |
numbers.



08901-90032

CHANGE 18 (cont’d)

Page 8-135, Service Sheet 21 (schematic):
In lower, left portion of schematic delete D35 and R21 and their
connection to +5V.
Page 8-141, Service Sheet 23 (schematic):

CHANGE 19 -~ Serial Prefix 22274

Model 89014

In left portion of service sheet, in P/0 A26 Power Supply Motherboard
Assembly, show & dashed line connected to C5. This capacitor is

inserted in Option 004 instruments only.
Page 8-151, Service Sheet 28 (schematic):

In the center portion of the schematie, delete Cl0 and change U4 pin 1

to NC.

Page 8-151, Service Sheet 28 (NOTES):

In the table of Transistor and Integrated Circuit Part Numbers, change

U4 to 1826-0371.

Page 4-30, paragraph 4-12, SPECIFICATION table:

Change the Performance Limits for RF LEVEL Instrumentation Accuracy to
+1.5 dB for the Conditions 170 kHz to 1300 MHz.
Change the Performance Limits for RF LEVEL SHR tc <1.3 for the Condi-
tions 150 kHz to 650 MHz, 50 ohm system, and to <1.5 for the Conditions
650 to 1300 MHz, 50 ohm system.

Page 4-31, paragraph 4-12, PROCEDURE step 4:

Replace the table in step 4 with the table that fcllows:

E
E
E
E
|
|
!

Power Meter
Reading
(mH)

Page 4-31, paragraph 4-12, PROCEDURE step 5:

Replace the table in step 5 with the itable that follows:

Signal Generator
Frequency
(MHz)

* If a signal generator with a doubler is
being used, insert the appropriate
bandpass filter at the generator’s output

1o suppress harmonic and sub-harmonic

signals.

!



08201-30032

CHANGE 19 {cont’d)

Page 4-32, paragraph 4-12, PROCEDURE step 7:

Replace the table in step 7 with the table that follows:

Signal Generator |
Frequency i
(MHz)

Page 4-39, Table 4-1:

Mcdel 8901A

Replace the portion of the table for Section No. 4-12 with the table
that follows:

No.

RF LEVEL PERFORMANCE TEST

RF Level Ac
Power Meter

1

Frequency

10600
650
160

10
0.5

SHR
Fregquency

1000
650
300
100

30
10

curacy
Reading

O mi
3 mW
1 mH

MHz
MHz
MHz
MEz
MHz

7.08
2.12
0.708

2.12
2.12
2.12

14.1
4. 24
1.41

424
424
424
424



08901-90032 Model 89014

CHANGE 19 (cont’d)

r Page 6-17, Table 6-2:
Change A5R85 to HP Part Number 0698-3452 CD1 RESISTOR 147K 1% .125H F
TC=0+100. This change is backward compatible with all insrtuments
with prefix 20514 and newer and any instruments to which revision “CY
of the Voltmeter Assembly (08901-60010) A5, has been retrofitted.

r Page 6-32, Tabie 6-2:
Change Al8Q4 to HP Part Number 1854-0477 CD7 TRANSISTOR NPN 2Nz22224 SI
TO-18 PD=500 MH.

Page 8-97, Service Sheet 2 {schematic):

In Al8 IF Amplifier Assembly, on Al18Q4, delete the transistor ground
connection.

r Page 8-97, Service Sheet 2 {(NOTES):
In the table of Transistor and IC Part Numbers, change Al8Q4 to
1854-0477.

r Page 8-111, Service Sheet 9 {schematic):
Change the value of ASR85 to 1l47k.

CHANGE 20 - Serial Prefix 22294

Page 6-50, Table 6-2:
Change A50Q5 to HP Part Number 1854-0475 CD5 TRANSISTOR-DUAL NPN
PD=750MW.

Page 6-51, Table 6-2:
Change A5CR90 to HP Part Number 0698-3441 CD8 RESISICR 215 1% .125H F
TC=0+100,
Add A50R109 as HP Part Number 0698~3441 CD8 RESISTCR 215 1% .125K F
TC=0+100.

Page 8-153, Service Sheet 29 (component locations):
The locations for components Q2 through @5 and R109 are shown in new
figure 8-136, A50 &M Calibrator Assembly Component Locations (Option
010) included in this Manual Changes supplement.

Page 8-153, Service Sheet 29 (schematic):
Change the LIMITER circuitry as illustrated in P/0 Service Sheet 29
(schematic) included in this Manual Changes supplement {addition of Q2
and R109).
Change the reference designators of the following transistors:
From Q2 tc Q3,
from Q3 to Q4,
from Q4 to Q54, and
from Q5 to Q5B.
Change the value of RO to 215 ohms.

Page B-153, Service Sheet 29 (NOTES):
In the table of Transistor and Integrated Circuit Part Numbers, change
Q5 to 1854-0475.

CHANGE 21 ~ Serial Prefix 22384

Page 6-59, Table 6-2:
Under MP17 and MP19, change HP Part Numbers from 0624-0281 to 0624-0100
Ch3 SCREW-TPG 4A-40 .5-IN-LG PAN-HD-POZI STL.

Page 6-61, Table 6-2:
Under MP4E, MP50, MP54, and MP57, change HF Part Numbers from 0624-0281
to 0624-0300 CD5 SCREW-TPG 4-40 .5-IN-1G PAN-HD-POZI STL.

27



08901-90032 Model 89014

CHANGE 22 - Serial Prefix 2230A

Page 6-10, Table 6-2:
Change A3R1| to HP Part Number 0698-7353 CD9 RESISTOR 19K 1% 125K F
TC=0+100.
Change A3R4| to HP Part Number 0698-6343 CD5 RESISTOR 9K .1% .125W F
TC=0+25.

Page 6-18, Table 6-2:
Change A6C51 to HP Part Number 0160-3535 CD2 CAPACITOR-FXD 560PF +5%
300VDC MICA

Page 8-99, Service Sheet 3 (schematic):
In the lower right portion of the schematic, change the value of A6C51
to 560 pF.

Page 8-111, Service Sheet 8 (schematie):
In the upper left portion of the schematic:
Change the value of A3R1l| to 19k.
Change the value of A3R4| to %K.

CHANGE 23 - Serial Prefix 22444

r Page 6-21, Table 6-2:
Change A6U4 to HP Part Number 1990-0643 CD7 OPTO-ISOLATOR LED-PCRDCT
IF=40 MA-MAX.
r Page 8-99, Service Sheet 3, {schematic):
In TRAKSISTOR AND INTEGRATED CIRCUIT PART NUMBERS chart:
Change A6U4 Part Number to 1990-0643.

CHANGE 24 - Serial Prefix 2251A:

r Page 6-48, Table 6-2:
Change MP1 to HP Part Number 0380-0644 CD4 STANDOFF-HEX .327-IN-LG 6-32
THD and HP Part Number 2190-0034 9CD50 WASHER-LX HLCL R0.10 .194-IN-ID.

CHANGE 25 - Serial Prefix 23024

r Page 6-9, Table 6-2:
Change A3C3 to HP Part Number 0180-2929 CD8 CAPACITOR-FXD 68 UF +10%
10 VDC TA.
Change 43C49 and C52 to HP Part Number 0160-5201 CD3 CAPACITOR-FXD
.01 UF +1% 100 VDC.

r Page 6-15,Table 6-2:
Change A5CZ2, C4, C5, and C29 to HP Part Number 0180-2929 CD8
CAPCITOR~-FXD 68 UF +10% 10 VDC TA.

r Page 6-28, Table 6-2:
Change A15C4 to HP Part Number 0180-2929 CD8 CAPACITOR-FAD 68 UF +10% 10
vDC TA.
Change A15C13 to HP Part Number 0160-4768 CD5 CAPACITOR-FAD 470 PF +5%
100 VDC CER. B

Page 6-32, Table 6-2: .

Change Al18R23 to HP Part Number 2100-3351 CD6 RESISTCR-TRMR 500 10% C
SIDE-ADJ 1-TRN.
Change A18R24 to HP Part Number 0698-3446 CD3 RESISTOR 383 1% 1250 F
TC=0 +100.

r Page 8-94, Service Sheet 1 (schematic):
Change the value of C4 to &8 uF.

28



08901-90032 Model 8901A

CHANGE 25 (cont’d)

Page 8-96, Service Sheet 2 (schematic):

Change Al18R23 ito 500 ohms and A18R24 to 383 ohms.
r Page 8-108, Service Sheet 8 {(schematic):

Change the value of C3 toc 68 uF.
r Page 8-110, Service Sheet 9 (schematic):

Change the value of C2, C4, and C5 to 68 uF.

r Papge 8-112, Service Sheet 10 (schematic):

Change the value of C29 to 68 uF.

CHANGE 26 - Serial Prefix 2303A

Page 8-141, Service Sheet 23 (schematic):
In the upper left cormer of the schematic, change the drawing as shown
below to reflect the safety ground added from the fan cover to chassis
ground.
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Page 8-157, Service Sheet B (Figure 8-142):
In Figure 8-142, Rear Panel Illustrated Parts Breakdown, show a star
washer between 2 (Fan Cover) and 3 (Fan Assembly) and in-line with 54
{Machine Screw). Designate the washer as call-out 58. This action is
recommended for all instruments with prefix 22514 or below.
Add the following information to the reference chart.

Page 6-60, Table 6-2:
Under MP28 add HP Part Number 2190-0008 CD3 WASHER-LX EXT. T NO.6
.141-IN-ID.

CHANGE 27 - Serial Prefix 23084

r Page 6-22, Table 6-2:
Change Ql, 5, and 11 to HP Part Number 1884-0244 CD9 TEYRISTOR-SCR
VREM=400.
Under Q1, 5, and 11, add HP Part Number 1205-0361 CD3 HT SK SGL
TO-5/TC6-39-CS.

Page 6-28, Table 6-2:

Change A15C2 to HP Part Number 0160-5630 CD2 CAPACITOR-FXD .15 UF +20%
50 VDC CER.
Delete 415C28 added in CHANGE 18 of this Manual Changes Supplement.
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08901-90032 Model 89014

CHANGE 27 {cont’d)

Page 8-94, Service Sheet 1 (component locations):
In "CHANGE 18, P/0 Figure 8-67, Al5 Input Assembly Component Locations®
of this Manual Changes Supplement, delete A15C28 from the upper left
corner.
Page 8-94, Service Sheet 1 (schematic):
In "CHANGE 1%, P/0 Figire 8-68, Al5 Input Assembly Schematic Diagram" of
this Manual Changes Supplement, delete C28 from the upper lef't corner
and replace it with an open ecircuit.
r Page 8-140, Service Sheet 23 (schematic):
In the TRANSISTOR PART NUMBERS chart, change Ql and @5 to HEP Part Number
1884-0244.
r Page 8-142, Service Sheet 24 (schematic):
In the TRANSISTOR PART NUMBERS chart, change Q11 to Hp Part Number
1884-0244.

CHANGE 28

Pages 6-17, 6-18, 6-19, 6-20, 6-21, Table 6-2:
Replace the entire A6 (C8901-60114) assembly parts list with the
attached A& AM DEMODULATOR ASSEMBLY (08901-60240) REPLACEAELE PARTS
LIST (P/0 CHANGE 28).

Pages 8-53, 8-55, and 8-56, paragraph 8-72:
Replace paragraph 8-72 with the new paragraph §-72. AM Demodulator
(46) - Service Sheet 3 (P/0 CHANGE 28), contained in this manual
supplement.

Page 8-99, Service Sheet 3 (component locations):
Replace Figure 8-72 with the new Figure 8-72. P/0 46 &M Demodulator
ALzssembly Component Locations (ALC Loop) (P/0 CHANGE 28} contained in
this manual supplement

Page 8-99¢, Service Sheet 3 (schematic):
Replace Figure 8-73 with the new Figure §-73. AM Demodulator - ALC Loop
Schematic Diagram {P/0 CHANGE 28) contained is this manual supplement.

Page 8-99, Service Sheet 3 (troubleshooting):
In </2>, Voltage-Variable Amplifier Check:
Delete "CAUTION" and the caution message.
Replace steps 1 through 8 with the attached <Check 2> Voltage Variable
Amplifier Check (P/O CHANGE 28).
in </4>, ALC Reference, BHW Control and Level Comparison Amplifier,
Inverting Ampliifier, and Control Current Scurce Check:
Step 8, "Hint": Delete the sentence "Q27 and Q3 should be on."
Change Q2 to U5B.
Replace the sentence, "The ccllector of Q3 should be between
-15 and -14 Vde" with: Pin 8 of U5B should be a TTL high.
Step 11: Change the phrase "the collector of Q26" to: Pin 3 of U5A.
Change "+5 Vde" to: +12 Vde.
Step 11, "Hint": Replace the existing text with the following: U5SA
should be on with a TTL low at pin 1. U5C should be off.
Step 13, "Bint":In the last sentence delete the werds, "U4 or" and
echange ithe word "Loop" to Circuit.

Page 8-101, Service Sheet 4 (component locations):
Replace Figure 8-74 with the new Figure 8-74. P/0 A6 &M Demodulator
Assembly Component Locations {Control) (P/0 CHANGE 28) contained in this
manual supplement.
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08901-90032 Model 85014

CHANGE 28 (cont’d)

Page 8-101, Service Sheet 4 (schematic):
Change the value of C54 and C57 1o .022u.
Change the value of R89 to 100 ohms, R92 to 464 ohms, R93 to 196 ohms,
R102 to 26.1 ohms, and R122 to 5.1lk.
In the upper left portion of the schematic, change the off-page :
indicator bullets from L to C; change the off-page indicator bullets at
U8 pins 1 and 14 to E and D respectively; change in U8 pin 16 from no
connection (NC) to i off-page indicator labeled, H,3.

Page 8-101, Service et 4 (troubleshooting):
Tn </3> Select D+« =ier and Data Latch Check, add the following pin check
for U&B.

Direct Control |

I

{ Special ; at U8 Pin 1
Funetion 1777 TTTTTomETTTTTTT

} ! 16 l

frommrmm e [ e |

| 0.0D0 [ L |

| 0.0D3 | H f

CHANGE 29 - Serial Prefix 23124

Page 6-44, Table 6-2:
Change A24C17 to HP Part Number 0160-4304 CD5 CAPACITCR-FXD 10-PF +-10%
100 VDC CER.

Page 8-117, Service Sheet 12 {schematic):
In the upper right portion of the A24 schematic, change the value of
A24CL7 to 10pF.

CHANGE 30 - Serial Prefix 23134

Page 6-17, Table 6-2:
Change A6 to HP Part Number 08901-60246 CD4 AM DEMODULATOR ASSEMBLY.
Page 6-18, Table 6-2:
AdG A6CRZ2 1901-0518 CD& DIODE-SM SIG SCHOTTKY.
Page 8-99, Service Sheet 3 (schematic):
Change the A6 AM Demodulator Assembly number to (08901-60246).
Add a schottky diode symbol, labeled CR22, parallel to R79; anode
to ground 1, cathode to pin 3 on U3.
In the table of Reference Designations, add CR22.
Page 8-101, Service Sheet 4 (schematic):
Change the A6 AM Demodulator Assembly number to (OBO01-60246).

CHANGE 31 - Serial Prefix 23244

r Page 6-11, Table 6-2:
Change A3U4 and U9 to HP Part Number 1826-0753 CD3 IC OP AMP
LOW-BIAS-H-IMPD QUAD 14-DIP-C.
Page 6-28, Table 6-2:
Change A15C2 and add Al5C28 as described in Chenge 18 of this Manuael
Changes Supplement. These capacitors were changed in Change 27 and are
now changed back to their original configuration.
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08901-9GC32 Model 8901A

CHANGE 31 (cont’d)

Page 6-37, table 6-2:
Add AZ20El as HP Part Number 9170-0847 CD3 CORE-SHIELDING BEAD.
r Page 6-45, Table 6-2:
Change A24U3 to HP Part Kumber 1826-0785 CD1 IC OP AMP LOW-BIAS-E-IMPD
DUAL &-DIP-C.
Page 8-94, Service Sheet 1 (component locations):
In "CHARGE i8, P/0 Figure 8-67. A4l1% Input Assemhly, Component
Locations” of this Manual Changes supplement, replace Al5C28 as in
original circuit layout (this part was removed in Change 27).
Page 8-95, Service Sheet 1 (schematic}):
In “CHANGE 18, P/O Figure 8-68, Al5 Input Assembly Schematic Diagram" of
this Manual Changes Supplement, replace C28 as in original eircuit
configuration. Al5C2 and C28 both have a value of 0.1uF.
Page 8-97, Service Sheet 14 (schematic):
In upper, left portion of schematic, add ferrite bead El to the base of
Q9. The lead from the base goes through El.
r Page 8-109, Service Sheet 8 (NOTES):
In the table of Transistor and IC Pert Numbers", change the part number
for U4,9 to 1826-0753.
r Page 8-117, Service Sheet 12 (NCTES):
In the table of Transistor and IC Part Numbers, under A24, change the
part number for U3 to 1826-0785.

CHANGE 32 - Serial Prefix 23424

In the Manual Changes Supplement:
Page 7 of Illustration/Tables, Table 6-2. Replaceable Parts
(P/C CHANGE 28):
Change A6C51 to HP Part Number 0160-4678 CD6 CAPACITOR-FXD
560 PF +-1% 100VDC MICA.
Service Sheet 3, CHANGE 28, P/0 Figure 8-73:
Change the value of C51 to 560p.

CHANGE 33 - Serial Prefix 23464

Page 6-55, Table 6-2:
Change the first entry of Bl to 08901-60247 {(CD5) FAN ASSEMBLY,
115V-50/60 MZ (EXCEPT OPTICN 004).
Delete the following part numbers from the Bl entry:
1251-3201
1251-4283
0890-0007
04G0-0009
Add the following part numbers to the Bl entry:
0624-0216 (CD4) SCREW-TPG 8-32 .375-IN-LG PAN-HD-PCZI.
3166-0300 (CDH) FINGERGUARD
Page 6-59, Table 6-2;
Change MPl6 to 08001-20233 (CD%) PANEL, REAR
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08901-90032 Model 8901A

CHANGE 34 - Serial Prefix 23504

Pages 6-33, and 6-35, Table 6-2:
Change A19C38 to HP Part Number 0160-4389 (CD6) CAPACITOR-FXD 100PF
+-5PF 200VDC CER.
Change Al19RZ1 to HP Part Humber 0698-7214 (CD1) RESISTOR 121 1% .G5H F
TC=0+-100. -
Change A19R27 and A19R86 To HP Part Bumber 0698-7205 (CDO) RESISTCR 51.1
1% .05H F TC=0+-100.

Page 8-115, Service Sheet 11, (schematic):
Change the value of Al9RZ1 1o 121 ohms. Change the value of both AIOR27
and AL9R86 to 51.1 ohms. Change the value of AIOC38 to 100pF.

CHANGE 35 - Serial Prefix 2410A

Page 6-30, Table 6~2:
Change Al7L8 to HP Part Number 9140-0840 (CD3) INDUCR VARTABLE.
Change A17L11 to HP Part Number 9140-0841 (CD4) INDUCR VARIABLE.

CHANGE 36 ~ Serial Prefix 24124

Page 6-34, Teble 6-2:
Change A19CRZ2 through CR5 to HP Part Number 0i22-0161 (CD4) DIODE-VVC
2.2PF 7%.

Page 6-40, Table 6-2:
Change A422CR9 through CE1lZ2 to HP Pert Number 0122-0162 (CD5) DIODE-VVC
29PF 10%.

Page 6-44, Table 6-2:
Change A24CR3 and CR4 to HP Part Rumber 0122-0162 (CD5) DICDE-VVC 29PF
104%.

Page 6-53, Table 6-2:
Change A51CR3, CR5, and CRé tc HP Part Number (0122-0162 {CD5) DIODE-VVC
20PF 10%.

CHANGE 37 - Serial Prefix 24214

Page 5-1, paragraph 5-4:
Delete the information regarding Al5R10 that was added in Change 18 of
the Manual Changes suppiement.

Page 5-2, Table 5-1:
Delete 415R10 from this table that was added in Change 18 of the Manual
Changes supplement. :

Page 6-28, Table 6-2:
Change Al5 to HF Part Number 08901-60256 (CD6) RF INPUT CONTROL
ASSEMBLY. '
Add A15AT1 and AT3 as EP Pert Number 0699-1289 (CD0Q) 20 dB ATTEN.
Add Al15AT2 as HP Part Number 0699-1288 (CD9) 10 ¢B ATTEN,
Change A15C13 to HP Part Number 0160-4062 {(CDZ2) CAPACITOR-FXD 470PF
+-10% 50VDC CER.
Add A15C29 as HP Part Number 0160-4616 (CD2) CAPACITOR-FXD 560PF +-5%
200VDC CER.
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08501-90032 Model 8901A

CHANGE 37 (cont’d)

Page 6-2¢, Table 6-2:
Change Al5R10 to HP Part Number 0699-1213 (CD0O) RESISTOR 61.59 1% .IW F
TC=0+-200.
Change the following parts to NOT ASSIGNED:
A15R15
Al15R19
A15R20
Al5R21
ALSR27
A15R29
A15R30 .
A15R38
A15R40
A15R45
Foldout 1 of the Manual Changes Supplement:
In the upper, left portion the foldout, change the part number listed
after the label "Al5 RF INPUT ASSEMBLY" to {08901-60256).
Change ithe wvalue of Al5R10 to 61.59. ZRemove the asterisk from R10.
Add capacitor C29 at the junction of R46 and CR4 anode.
Delete R15, R19, R20, and R21 and replace with AT1.
Delete R27, R29, and R30 and replace with AT2.
Delete R38, R40, and R45 and replace with AT3.

CHANGE 38 - Serial Prefix 24244

Page £-27, Table 6-2:
Change Al4 to HP Part Number 08901-60257 {CD7) REMOTE INTERFACE
ASSEMBLY.
Add AI4RI10 as HP Part Number 0757-0442 (CD9) RESISTOR 10K 1% .125W F
TC=0+-100.
Change Al4U8 to HP Part Number 1820-2740 (CDO) IC COMPTR TTL LS MAGTID
2-IKP 8-BIT.

Page 6-29, Table 6-2:
Add MF6 and MP7 es HP Part Number 0363-0205 (CD7) CONKECTOR FINGER.

Page 8-95, Figure 8-67 {component locations):
Replace this figure with atiached diagram, “CHANGE 38. Al5 RF Input
Assembly Component Locations'.

Page 8-139, Figure 8-120 (schematic):
Change part number after the label Al4 REMOTE INTERFACE ASSEMBLY to
068901-60257.
Change Al4U8 and add Al4U22F as shown in illustration "CHANGE 38. P/O
Figure 8-120; Al4 Remote Interface Assembly®.

Page 8-139, Figure 8-120 {(NOTES):
In the table of Integrated Circuit Part Numbers, change U8 to 1820-2740.
In the table of Digital Integrated Circuit Voltage and Ground
Connections, show U8 +5V connection to pin 20; show U8 ground connection
to pin 10.
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08901-90032

Model 89014

CHANGE 39 - Serial Prefix 24264

Pages 6-11 through 6-14, Table 6-2:

Change the following components:

a4 08901-60184 9 FM DEMODULATOR ASSEMBLY

A4CH 0160-4492 2 CAPACITCR-FXD 18PF +-5% 200VDC CER 0+-30
84C15 0160-4806 2 CAPACITOR-FZD 39PF +-5% 100VDC CER 0+-30
44CL8 0160-4832 4 CAPACITCR-FXD .0lUF +-10% 100VDC CER
A4C20 0160-4832 4 CAPACITCR-FXD .0LUF +-10% 100VDC CER
A4C27 0160-5699 3 CAPACITOR-FXD 20PF +-5% 100VDC CER 0+-30
A4C31 0160-4805 1 CAPACITOR-FXD 47PF +-5% 100VDC CER 0+-30
A4C32 0160-4808 4 CAPACITOR-FXD 470PF +-5% 100VDC CER
44C33 0160-5491 3 CAPACITCR-FXD 240PF +-5% 100VDC CER
A4C35 0160-4799 2 CAPACITCR-FXD 2.2PF +-.25PF 100VDC CER
AAC38 0160-4801 7 CAPACITCR-FXD 100PF +-5% 100VDC CER
ALCAZ 0160-4812 0 CAPACITOR-FXD 220PF +-5% 100VDC

ALCAL3 0160-4791 4 CAPACITCR-FXD 10PF +-57% 100VDC CER 0+-30
ALCL4 0160-4795 8 CAPACITOR-FXD 4.7PF +-.5PF 100VDC CER
A4C45 0160-5719 8 CAPACITOR-FXD 620PF +-5% 100VDC CER
A4CL6 0160-4832 & CAPACITOR-FXD .01UF +-10% i00VDC CER
BLCAT 0160-4822 2 CAPACITOR-FYD 1000PF +-5% 1COVIXC CER
A4CL9 0160-4832 4 CAPACITOR-FXD ,Q1UF +-10% 100VDC CER
A4C50 0160-4819 7 CAPACITCR-FXD 220PF +-5% 100VDC CER

Change A4CR6 through A4CRQO:

08901-80037 3 MATCHED DICDE SET
Change A4Q23, 4£4Q26, A4Q28, and A4Q33:
1854-0637 1 TRANSISTOR WPN 2NZ219A SI TO-5 PD=800MH
1200-0173 5 INSULATOR-XSIR DAP-GL
Under 44028 and A4Q33:
1205-0361 3 HEAT SINK SGL TO-5/70-39-CS
Change A4R80 and A4RS8L:
0698-3432 7 RESISTOR 26.1 1% .125K F TC=0+-100

Add the following components:

A4C51 0160-4819 7 CAPACITCR-FXDE 220CPF +-5% 10VDC CER
A4Q35 1855-0020 8 TRANSISTOR J~FET N-CHAN D-MODE TO-18 SI
A4R105  0698-3155 1 RESISTOR 4.64K 1% .125H F TC=0+-100

- B4R106  0698-3446 3

RESISTOR 383 1% .125W F TC=0+-100

Page 8-103, Figure 8-77, Service Sheet 5 (schematic):
Change the label in the upper, left corner to P/0 44 FM DEMODULATOR
ASSEMBLY (08901-60184).

Page 8-105, Figure 8-792, Service Sheet 6 (schematic):
Change the label in the upper, left corner to P/O A4 FM DEMODULATCR
ASSEMBLY {08901-60184).
Change the values of A4R80 and R81 to 26.1 chms.
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CHANGE 39 (cont’d)

Page 8-105, Figure 8-79, Service Sheet 6 {schematic) (cont’d}:
In the lower, right portion, add C51 (2200pF) in parallel with C50, 1o
the right of C50. Add R105 (4.64 kohms) between {50 and C51.
Below {39, add N-channel FET Q35. Connect its source to ground 1,
connect its gate to the gate of Q21, and connect its drain through new
resistor R106 (215 ohms) which should be connected to the top of R86.
Page 8-105, Figure 8-79, Service Sheet 6 (NOTES):
In the table of Transistor Part Numbers, change Q23, Q26, Q28, and Q33
to 1854-0637.

CHANGE 40 - Serial Prefix 24324

In Illustration Page 6 of the Manual Changes Supplement, Change 28:
Change 86Q6 to HP Part Number 1855-0265 (CD3) TRANSISTOR J-FET N-CHAN
D-MODE TO-18 SI.

In S83, P/O 46, in Change 28 of the Manual Changes Supplement (NOTES):

In the table of Transisior and Integrated Circuit Part Numbers, change
Q6 to 1855-0265.

CHANGE 41 -~ Serial Prefix 24394

Page 6-61, Table 6-2:
Add as MP66, HP Part Number 08901-00157 {CDO) COVER, AUDIO SECTION, FULL
BLANK.

Page 8-91, Figure 8-62 (component locations)
Draw a blank cover over the open slot in the Audio Section., Refer to
this cover as MPAS. (This cover will cover a different slot depending
on the option selected. For example, if no options are ordered, the
cover will be over the 450 slot.)

CHANGE 42 =~ Serial Prefix 2443A

Page 6-32, Table 6-2:
Add A1BEl as HP Part Number €170-0029 (CD3} CORE-SHIELDING BEAD.
Page 8-97, Service Sheet 2 (schemetic):
In Al8 Input Mixer Assembly, add a ferrite bead, El, to the base of Q7.

CHANGE 43 - SERIAL PREFIX 2447A

Page 6-4, Table 6-2:
Change the Al Keyboard and Display Assembly 08901-60001 (Cption 010
only) to 08901-60261.

Change the Al Keyboard and Display Assembly O890L-60034 (except Option
010} to 08901-60275.

Change AlC2-4, and AIC6-13 to €160-4832 CD4 CAPACITOR-FXD .ClUF +-10%

100VDC CER.
Delete AI1Cl4-23.
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CHANGE 43 (cont’d)

Page 6-5, Table 6-2:
Adc AlR28-35 1810-0402 D6 NETWCORK-RES 16-DIP33C.0 OHM X 8
Page 6-6, Table 6-2:
Change AlUl-8 to 1990-0574 CD3 DISPLAY-NUM-SEG 1-CHAR .43-H
Page 6-7, Table 6-2:
Add ALU4L0 08901-80074 CD8 PROGRAMMED ROM
Add A1U41-48 1820-2757 CD9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL
SN74LLS5T4N
Page 8-76, Paragraph 8-91:
Replace Paragraph 8-91 with the followmng paragraph:

The Keyboard and Display Assembly contains the front-penel displays,
annunciators, key lights, and the decoders and latches that control
them. Lighting of a display is accomplished by straight-forward
decoding of the Instrument Bus. For example, to display the digit 3 in
display U2, the controller issues esd=6l3 to the Instrument Bus.
Output 1G of Select Decoder U24 goes low (uniquely) and enables latch
U42, The data code (d=3) is decoded by ROM U40, which is programmed to
be a seven-segment decoder that is always enabled. In this example,
U40 places lows on lines a, b, ¢, d, g, and highs on lines e and f.
U40 drives U42, whiceh lights the appropriate segments of ¥U2. (4 "low"
lights the corresponding segment.) In this example, a "3" is
displayed. The segment information is latched in U42 when a different
e, 8, or es code is issued to the instrument bus. For a discussion of
the Insirument Bus, see Instrument Bus, page 8-48, : '

Page 8-133, Figure 8-109.
Replace this component locator with the attached component leocator on
illustration page 1l4.

Page 8-135, Figure 8-111.
Replace this component locator with the attached component locator on
illustration page 15.

Page 8-135, Service Sheet 2] {schematic).
Replace Figure 8-112 with the new Figure §-112. Keyboard and Display
-Decoder and Display Circuits Schematic Diagram {P/0 CHANGE 43)
contained in this manual supplememt.

r CHANGE 44 =~ Serial Prefix 24{50A

Page 6-16, Table 6-2:
Change ASR9 and ASR24 to 0699-0073 CD8 RESISTOR 10M 1% .125W F
TC=0+-150. :

Page 8-111, Service Sheet 9 (schematie):
In A5 Voltmeter Assembly, change the value of K9 and R24 to 1O0M.

CHANGE 45 - Serial Prefix 25054

Page 6-59, Table 6-2: :
Under MP17 and MPl9 change screw 0626-0100 (See CHANGE 21} to
0624~0653 (3) SCREW 440X1/2 TAPTITE T-10 PNTX.

Page 6-61, Table 6-2:
Under MP48, 50, 54, and MP57, change screw 0626-0100 (see CHANGE 21)
to 0624-0653 (3) SCREMW 440X1/2 TAPTITE T-10 PNTX.
Add MP67 8710-1637 (Che) TORX BIT, T-10.
Under MP67 add 1400-0510¢ (CD8) CLAMP~CABLE .15-DIA .62-WD NYL.
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CHANGE 46 - Serial Prefix 2518A

r Page 6-9, Table 6-2:

Change A3C4, 6, 47 to 0160-5340 CD1 CAPACITOR-FXD .03UF +-1% 200VDC.

Change A3C48, 53 to 0160-4217 CD9 CAPACITOR-FXD 3Q00PF +-1% MICA.
Page 6-10, Table 6-2

Change A3R1, 29 to 0698-6942 CDO RESISTOR 25K .1% .125H F TC=0+-50.

Change A3R4 to 0698-8191 CD5 RESISTOR 12.5K .1% .128W F TC=0+-25.
Fage 6-11, Table 6-2:

Change A3R36 to 0698-8307 CD5 RESISTOR 7.4K .25% .25W F TC=0+-50
FPage 8-109, Service Sheet 8 (schematic):

On the A3 Assembly, change the following values:

C3, C6, C47 to .03 uF
C48, C53 to 3900 pF
R1, R29 to 25k

R4 to 12.5k

R36 to 7.4k

CHANGE 47 - Serial Prefix 25214

Fage 1-7:
Change part number of Front Handle Kit (Option 907) to 5061-9690.

Change part number of Rack Flange Kit (Option 908} to 5061-9678.
Change part number of Rack Flange and Front Handle EKit (Option 909) to
5061-9684.
Change part number of lockwashers {quantity 8} to 2190-9609.

Page 6-59, Table 6-2:
Change MP1 to 5021-5805 CD4
Change MP2 to 5021-5836 CD1
Change MPS to 5061-9434 CD7
Change MP6 to 5062-9446 CD3
Change MP9 to 5041-6819 CD4
Change MP10 to 5041-6820 CDY7
Change MP16 to 08901-20273 CD3
Under MP2, change screw 2360-0197 to 0515-1331 CD5 M4X0.7X6 FLATHEAD
Under MP10, add screw 0515-1239 CD2 M5X0.8X12 FLATHEAD
Under MP1l8, add screw 0515-1232 CD5 M3.5X0.6X8 PANHEAD

Page 6-68, Table 6-3:
Add MP70 to 7120-8607 CD2 LABEL...“THIS INSTRUMENT USES METRIC AND
ENGLISH HARDWARE..."

>> Page 6-22, Table 6-2:
Change ALOR3 to 0698-3447 CD4 RESISTOR 422 1% 125K F TC=0+-100.
Change AlOR7 to 0B11-1662 CD3 RESISTOR .47 5% 2W PH TC=0+-800.
»> Page B-141, Service Sheet 23 (schematic):

On the AlO Assembly, change R3 value to 422 ohms; change R7 value to
0.47 ohms.
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>> CHANGE 48 - Serial Prefix 25424

Page 6-37, Table 6-2:
Change AZ0Q24 to 1853-0594 CD7 TRANSISTOR-DUAL PNP 2N3808 TO-78.
Delete AZ0Q25.

Page 8-121, Service Sheet 14 (schematic):
In the middle of the A20 schematic, under the LF VCX0O TUNE Amplifier
bracket, change the reference designation of Q24 to Q244 and the
reference designation of (25 to Q24B.

Number Q24A as follows:
Collector is pin 1.
Base is pin 2.
Emitter is pin 3.

Number Q24B as follow:
Collector is pin 7.
Base is pin 6.
Emitter is pin 5.

Page 8-121, Service Sheet 14 (NQTES):
Pin-out for A20Q24 is as follows: When locking at the top of Q24,
starting to the left of the tab (reading counterclockwise) the pin
numbers are: 1, 2, 3, 4, 5, 6, 7.
In the Taeble of Transistor and Integrated Clrcult Part Numbers, delete
Q25 and change Q24 to 1853-0594.

Page 8-121, Figure 8-96 (ccmponent locations):
In the lower left corner of the drawing, change the reference
designation of Q25 to Q24B and change the reference designation of Q24
to QR44. Q24 is a dual package PNP transistor.

>> CHANGE 49 - Serial Prefix 25434

Page 6-8, Table 6-2:
Change A2Q1 to 1854-029% CD7 TRANSISTOR-DUAL KPK PD=400MW.
Page 6-13, Table 6-2:
Change A4Q18 to 1854-0830 CD6 TRANSISTOR-DUAL NPN PD=500MH.
Page 6-1%5, Table 6-2:
Change A5SCR15 to 1901-0880 CD7 DIODE-GEN PRP 125MA DO-35,
Page 6-22, Table 6-2:
Change ALOMPl to 5001-0178 CDZ QIY 2 BRACKET ANGLE.
Under A1OMPL list the following:
2196-0007 CDh2 WASHER-LOCK INTL T NC.6 .141-1ID.
2360-0191 CD6 QTY 2 SCREW-MACH 6-32 .188 PNPD.
Page 6-28, Table 6-2:
Change AlSK]l to 0490-1452 RELAY-REED 14 500MA 100VDC AVDC-COIL.
Page 6-30, Table 6-2:
Delete AL5L5 and AlSR62.
Add Al5H1 8150-4819 CD4 WIRE JUMPER.
Page 6-32, Table 6-2:
Change A18CR4 and CR5 to 1901-0880 CD7 DIODE-GEN PRP 125MA DO-35,
Page 6-44, Table 6-2:
Change A24C10 to 0l60-3531 CD8 CAPACITCR-FXD 2UF +-5% 50VDC MET POLYC.
Change AZ4CR1, CRZ, CR5, CR6 to 1901-0880C CD7 DICDE-GEN PRP 125MA DO-3%.
Page 6-53, Table 6-2:
Change A51Q9 %0 1854-0295 CD7 TRANSISTOR-DUAL NPN PD=400MW.
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CHANGE 49 (cont’d)

Page 6-61, Table 6-2:
Delete MP34.
Add MP&8 08901-00108 CD1 QTY 1 POWER ASSEMBLY BRACKET SUPPORT.
Page 8-95, Service Sheet 1 (schematic):
On the Al5 Assembly, on the line beiween Kl and Q1 (between the nodes of
€6 and R49) insert jumper wire HWl.
On the Al5 Assembly, delete R62 and L5.
On the Al5 Assembly, change U34 pin-cuts as follows:
Change pin 1 to pin 12
Change pin 3 to pin 4.
Change pin 4 to pin 5.
Change pins 2,%,7 to pins 3,6,8.
Change pin 10 to pin 11.
On the Al5 Assembly, change U3B pin-outs as follows:
Change pin 6 to pin 7.
Change pin 8 to pin 9.
Change pin 9 to pin 10.
Pins 1,2,13,14 are not connected.
Page 8-105, Service Sheet 6 (NOTES):
In the Table of Transistor and Integrated Circuit Part Numbers, change
Q18 to 1854-0830.
Page 8-107, Service Sheet 7 (NOTES):
In the Table of Transistor and Integrated Circuit Part Humbers, change
Q1 to 1854-0295.
Page 8-151, Service Sheet 28 (NOTES):
In the Table of Transistor and Integrated Circuit Part Numbers, change
Q9 to 1854-0295.
Page 8-155, Service Sheet A:
In the table, delete Item Number 8, MP34, and Retaining Clip.
On the exploded view illustration, Delete Item Number 8, and the drawing
of ihe retaining clip. (A clear industrial tape is now used to secure
the LED Display window.)

>> CHANGE 50 - Serial Prefix 2545A

Page 6-41, Table 6-2:
Change A23 to 08901-60144 CD1 SAMPLER ASSEMBLY.
Change A23C30 to 0160-569¢ CD3 CAPACITOR-FXD 20PF +-5% 100VDC CER 0+-30.
Change A23CR14 to 1901-0033 CD2 DICDE-GEN PRP 180V 200MA DO-7.
Change A23Q11, and QL2 to 1855-0420 CD2 TRANSISICR J-FET 2N4301 N-CHAN
D-MCDE.

Page 6-26, Table 6-2:
Change A13U10 to 08901-80025 CD9 ROM #8.

Page 8-116, {(component locations):
Replace the A23 Sampler Assembly Compconent Locations with the attached
"423 Sampler Assembly Component Locaticns (P/C CHANGE 503"

Page 8-117, Service Sheet 12 (schematic):
Change the part number of the AZ3 Assembly to 08901-60144.
In the Table of Transistor and Integrated Circuit Part Numbers, under
423, change Q1] and Q12 part number to 1855-0420.

Page 8-131, Service Sheet 19, (schematic):
In the Table of Transistor and Integrated Circuit Part Xumbers, change
Ui0 part number to 08901-80025.
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CHANGE 51 - Serial Prefix 26064

Page 6-15, Table 6-2:
Change A% to 08901-60293 CD1 VOLTMETER ASSEMELY.

Page 8-111, Service Sheet 9 (schematic):
In the upper lefthand corner of the schematic, change the part number of
the A5 Volimeter Assembly to 08901-60293.

Page 8-113, Service Sheet 10 (schematic):
In the upper lefthand corner of the schematic, change the part number of
the A5 Voltmeter Assembly o 080201-60293.

CHANGE 52 - Serial Prefix 2607A

Page 6-21, Table 6-2:
Change A1009,C10 to 0180-0491 CD5 CAPACITOR-FXD 10UF +-20% 25VDC TA.
Change Al0C21,C22 to 0160-0574 CD3 CAPACITOR-FXZD .(Q22UF +-20% 100VDC
CER.

Page 6-41, Teble 6-2:
Change 422Y1 to 0410-1615 CD6 CRYSTAL, 9.26 MHz.
Under A22Y1, change 1200-0758 to 1400-0973 CD7 CLIP CMPNT .139D .154 DIA
STL.
Change A22YZ to 1410-1616 CD7 CRYSTAL, 11.26 MHz.
Under A22Y2, change 1200-0758 to 1400-0973 CD7 CLIP CMPNT .139D .154 DIA
STL.

Page 8~141, Service Sheet 23 (schematic):
Under P/0 A10 Power Supply Regulators Assembly change:
In the upper corner next to Ql2, change C21 to .0z22uf
Looking straight down from C21 to the bottom of the schematic, change
C22 to .D22uf.
On the right side of the schematic under CVER VOLTAGE PROTECTICN, change
C9 to l0uf.
Looking straight down from C9, change C10 to 10uf.

CHANGE 53 ~ Serial Prefix 2609A

Page 6-30, Table 6-2:
Replace the entire A17 Input Mixer parts list with the attached AlY7
Input Mizer parts list "P/0 Table 6-2. Replaceable Parts (P/0 CHANGE
53).
Page 8-96, Service Sheet 2 (component locator):
Replace the Al7 Input Mixer Assembly Component Locations with the
attached "Al7 Input Mixer Assembly Component Locations (P/0Q CHANGE 53).
Page 8-97, Service Sheet 2 (schematic):
Replace S52, Al7 Input Mixzer and Al8 IF Amplifier with the attached "S82
A17 Input Mixer and A18 IF Amplifier (P/0O CHANGE 53%)" schematic foldout.
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CHANGE 54 -~ Serial Prefix 26164

Page 6-45, Table 6-2:
Change A25 to 08901-60286 CD2 AUDIO MCTHERBOARD ASSEMBLY .
Page 6-56, Figure 6-1:
Repiace Figure 6-1. Top Chassis Parts, Mechanical Parts, and Cable
TIdentification with the attached " Figure 6-1. Top Chassis Parts,
Mechanical Parts, and Cable Identification (P/C CHANGE 54)."
Page 6-59, Table 6-2:
Change MP17 to 08901-00167 CD2 STRUT, CENTER
Change MP19 to 08901-00168 CD3 BRACKET SUPPORT, AUDIO SECTICN.
Page 6-61, Table 6-2:
Change MP48 to 08901-20276 CD6 EXTRUSION ASSEMBLY, RF SECTION.
Change MP54 to 08901-20277 CD7 EXTRUSION ASSEMBLY, AUDIC SECTION.
Delete MP55 and MP56.
Page 8-145, S8525 (SCHEMATIC):
In the upper left-hand corner of the schematic, change the A25 Audio
Motherboard Assembly part number to 08301-60286.

CHANCE 55 - Serial Prefix 26174

Page 6-36, Table 6-2:
Change A20 to 08901-60285 CDl LO CONTROL ASSEMBLY.
Replace the entire 420 LO Control parts list with the attached 420 LO
Control parts list "P/O Table 6-2. Replaceable Parts (P/O CHANGE 553"

Page 8-121, Component Locations:
Replace the P/0 A20 LO Control Assembly Component Locations (Analog
Circuits) with the attached "A20 LO Conirol Assembly Component Locations
(E/0 CHANGE 55}."

Page 8-123, Component Locations:
Replace the P/0 420 LO Control Assembly Component Lecations {Digital
Circuits) with the attached "A20 LO Control Assembly Component Locations
(P/0 CHARCGE 55)."

Page 8-121, SS14 (SCHEMATIC):
Replace 5514 P/0 420 LO Control with the attached “SS14 P/0 A20 1O
Control Assembly {1 of 2) {P/O CHANGE 55}" schematic foldout.

Page 8-123, 5315 (SCHEMATIC):
Repiace 8515 P/0 A20 LO Control with the attached "3515 P/O 420 LO
Control Assembly (2 of 2) (P/O CHANGE 55)" schematic foldout.

CHANGE 56 - Serial Prefix 26184

Page 6-33, Table 6-2:
Change 419 to 08901-60274 CD8 LO DIVIDER ASSEMBLY.
Change A19C17 to 0160-0576 CD5 CAPACITOR-FXD .1UF +-20% 50VDC CER.
Page 6-34, Table 6-2:
Add A19C64,66,68-70 0160-3878 CD6 CAPACITOR-FXD 1000pf +-20% 100VDC CER.
add Al9Cé5,67 0160-4835 CD7 CAPACITOR-FXAD JAUF +-10% 50VDC CER.
Change A19MPl %o 08901~00166 CD1 COVER LO DIVIDER.
Change AI19R16 to 0757-0280 CD3 RESISTOR 1k 1% .125W F TC=0+-100.
Change AL9R17 to 0698-3151 CL7 RESISTOR 2.87% 1% .125W F TC=0+-100.
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CHANGE 56 cont’d.

Page 6-3%, Table 6-2:
Change A19R21 to 0698-7205 CDO RESISTOR 51.1 1% .05W F TC=C+-100.
Change A19R27,33,34 to 0698-3132 CD4 RESISTCR 261 1% .125K F TC=0+-100.
Change Al19R53 to 0757-0398 CD4 RESISIOR 75 1% .125W F TC=0+-100.
Change A19R87 to 0698-7205 CDC RESISTOR 51.1 1% .05W F TC=0+-100.

Page 6-36, Table 6-2:
Change A19R111,113-116 to 0698-3132 CD4 RESISTOR. 261 1% .125W F
TC=0+-100,
Change A19R112 to 0698-720% CDO RESISTOR 51.1 1% .05R F TC=0+-100.
Change A19U7,8 to 1820-3485 CD2 IC PRESCR ECL MC12090L.

Change A20R57 part number to 0698-3162 RESISTCR 46.4K 1% .125H F TC=0+-100
24546 C4~-1/8-T0-4642-F.

Page 8-115, Service Sheet 11 (COMPONENT LOCATICNS):
Replace the 419 LO Divider Assembly Component Locations with the
attached Al9 LO Divider Assembly Component Locations (P/0 CHANGE 56).

Fage 8-115, Service Sheet 11 (SCHEMATIC}:
Replace the appropriate portions of the AlQ LO Divider Assembly with the
attached "P/0 Al9 LO Divider Assembly {P/0O CHANGE 56). "
In the upper left corner of the schematic, change the part number of the
419 LO Divider Assembly to 08901-60274.
Under NOTES, in the Table of Transistor and Integrated Circuit Part
Numbers, change U7, U8 $o 1820-3485.

CHANGE 57 - Serial Prefix 26234

Page 6-23, Table 6-2:
Change All to 08901-60291 CD9 COUNTER ASSEMBLY {OPTICN 002 ORNLY).
Change All to 08901-60292 CDO COUNTER ASSEMBLY (EXCEPT OPTION 002).
Page 6-24, Table 6-2:
Change AlIMP1l to 0B901-00180 CD9 COVER, COUNTER ASSEMBLY.
Page 6-25, Table 6-2:
Delete A13C10, Cil.
Page 6-26, Table 6-2:
Delete Al3L1.
Page 6-59, Table 6-2:
Delete MPZ3.
Change MPZ4 to 08901-00174 CD1 GUIDE, PC, DIGITAL.
Page 6-61, Table 6-2:
Change MP50 to 08901-20275 CD5 EXTRUSION {(for COUNTER ASSEMBLY).
Under MP50, add 08662-20028 CD6 PLUG HOLE, .500-DIA.(This part holds the
mounting screw in place.)}
Page 8-125, Service Sheet 16 (SCHEMATIC):
In the upper left corner of the schematic, change the part number of the
P/0 All COUNTER ASSEMBLY (08901-60292)(Option 002: 08901-60291).
Page 8-127, Service Sheet 17 (SCHEMATIC):
In the upper left corner of the schematic, change the part number of the
P/0 411 COUNTER ASSEMBLY (08901-60202){Option 002: 08901-60291).
Page 8-129, Service Sheet 18 (SCHEMATIC):
Near the C. P. U., Delete Cl0, Cli, and Ll.
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CHANGE 58 - Serial Prefix 26294

Page 6-15, Table 6-2:
Delete A5C21 through A5C25.

Page 6-17, Table 6-2:
Delete A5U2 and &5U7.
Ada A5K1L 8159-0005 CD6 RESISTOR ZERC OHMS 22AWG LEAD DIA.

Page 8-111, Component Locations:
Replace the P/O A5 Voltmeter Assembly Component Locations (1 of 2) with
the attached "A5 Voltmeter Assembly Compenent Locations (P/O CHANGE
58)."

Page 8-111, Service Sheet 9 (Schematic):
Replace SS9 P/0 &5 Voltmeter with the attached "S39 P/C A5 Voltmeter
Assembly (1 of 2) (P/0O CHANGE 58)" schematic foldout.

Page 8-113, Component Locations:
Replace the P/0 45 Voltmeter Assembly Component Locations (2 of 2) with
the attached "A5 Volimeter Assembly Compcnent Locations (P/O CHANGE
58) on

Page 8-113, Service Sheet 10 (Schematic):
Replace SS10 P/0 A5 Voltmeter with the attached "SS10 P/0 A5 Voltmeter
Assembly {2 of 2) (P/C CHANGE 58)" schematic foldeut.

CHANGE 59 - Serial Prefix 27054

Page 6-9, Table 6-2:

Change AZR5L to 0757-0401 CDO RESISTOR 100 1% .125K F TC=0+-1C0
Page 8-107, Service Sheet 7:

Under 15 KHz LOW-PASS FILTER, change the value of R51 to 10C ohm.
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5-11. LO DOUBLER PORER OUTPUT AND BALANCE ADJUSTMENT (P/0 ERRATA)

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheet 11.

The power output of the LO is monitored with a power meter while
the LO is stepped through its doubler band. The blas and
coupling components are changed as necessary 1o obtain the
required power output. The output of the LO is then monitored
with a spectrum analyzer as the VCO is swept slowly over its
doubler band. The doubler balance is adjusted for minimum 1/2
and 3/2 harmonics of the doubled frequency.

NOTE

Excessive subharmonics may cause
the LO to tune to a wrong
frequency  when automatically
tuning.

RF Power Meter HP 435/84824
RF Spectrum Analyzer HP B555A/85528/141T

1. Connect the power sensor of the power meter directly to A19J3
(LO OUT), or for Option 003, the rear panel LO QUIPUT jack.

2. On the Modulation Analyzer, key in 650 MHz to set the LO to
the bottom of its doubler band.

3. Step the LO up in 50,000 kHz increments and record the power
obtained at each freguency. The Modulation Analyzer will
display error message E20 when the LO reaches the top of its
range.

4. The power output of the LO should be between +1.4 dBm and
+3.0 dBm at all frequencies pricr to the display of error
message E20. If the power output is within range, continue
with step 6. If the power output is not within range, perform
step 5.

NOTE

Resistors R63, R72, and R74 and
capacitor C43 are changed to ob-
tain the correct power output
from the LO. Use the following
guidelines when changing these
components:

a. To increase the power throughout the entire doubler bend
decrease the value of R63.
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PROCEDYRE (cont’d)

b.

5. Replace componenis as required and repeat steps 1 through 4
until the power output of the LO is within range over the

To eliminate low frequency roll-off, increase the value of
C43. Do not use a value for €43 that is larger than
necessary or the effectiveness of the high-pass filter is

. To eliminate high frequency rcll-off, increase the value
of R72 and R74. Note that the value of R72 must equal R74
at all times.

. The effect of changing these components is interactive,
therefore, whenever a compcnent is changed, the entire
adjustment must be repeated.

. Any standard value component between the ranges shown in
Teble 5-1 can be used during this procedure.

entire doubler band.

6. Set the spectrum analyzer to view a +10 dBm signal with a
0 to 2 GHz span width and log display. Connect its RF input
to 41933 (LO OUT) or, for Option 003, the rear panel LO
OUTPUT jack.

7. On the Modulation Analyzer, key in 41.0 SPCL and the 55.0
SPCL to initialize the instrument and cause the LO 1o sweep

slowly over its doubler range.

8. Adjust A19R41 (DBLR BAL) for minimum level of 1/2 and 3/2
harmonics of the doubled signal over the swept range. The 1/2
and 3/2 harmoniecs shouid be more than 30 dB below the doubled
signal. The doubled signal sweeps from approximately 600 to

1300 MHz with a level of approximately +2 dBm.

NO™7R

Te ease adjustment, note the
frequency of the fundamental
where harmonics are worst, man-
ually tune to that frequency (use
the frequency increment keys to
assist in fine tuning), make the
adjustment, then key in 55.0 SPCL
and recheck the entire range. The
sweep can be halted at any time
by pressing the SPCL key.
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§-72. AM Demodulator (A6) Service Sheet 3 (P/0 CHANGE 238)

General. AM is demodulated by rectifying the IF signal and by forcing the
average of the IF signal to be & constant level by means of an automatic
level control (ALC) loop. The rectified IF, after filtering the IF
carrier, accurately represents the carrier average plus its AM envelope.

In fact, the % AM equals the level of the ac component divided by the level
of the dec component times 100%. Since the averge carrier level is forced
to be constant, the % &M is proportional to the level of the ac component
alone. The demodulation process is illustrated in Figure 8-45.

2.5 MHz Low Pass Filter and AM IF Buffer. The 2.5 MHz Low-Pass Filter
determines the IF frequency response when using the 1.5 MHz IF or when the
input signal is not down-converted. The filter has six poles and is
designed for best flatness up to 2.5 MHz. At 2.5 MHz the flatness can be
fine adjusted with C8 (IF FLATNES3) for minimum incidental &M. The
filtered IF is routed to the AM IF Buffer and an FM IF Buffer (see Service
Sheet 4) where it is further routed to the FM Demodulator, IF Level and IF
Present Detectors, and the rear-panel IF OUTFUT.

Voltage Variable Amplifier. The Voltage-Variable Amplifier adjusts its
gain in response to the de output from the AM and Level Detector. The
amplifier is, then, the "leveler" of the ALC loop and, as shown in Figure
8-44, it is an ac-coupled, variable-gain, non-inverting operational
amplifier.

[2)

b - )
=2
-

-+

IF

IRPYY
Rb g AMPL | F1ED

OUTPUT

Re

Figure 8-44. Simplified Diagram of the Voltage-Variable Amplifier
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§-72. (cont’d)

The gain of the Voltage-Variable Amplifier is

Ra is R10. Rb is the parallel combination of R16 and the resistance of the
channel of FET Q7, which predominates. Re is the parallel combination of
R37, R22, R21l, and the resistance of Q6, which predominates. Rd is R34.

The R-Setting (that is, Resistance-Setting) Circuit adjusts the input
attenuation and feedback division ratio of the Voltage-Variable
Amplifier in proportion to the output voltage of U2. The output of
U2, in turn, is proportional to the amplitude error of the IF signal.

Figure 8-45. AM Demodulation Process
{as shown in manual)

The variable resistors (FETs Q6 and Q7), which set the gain of the
Voitage-Variable Amplifier, are controlled by two matched current sources
Q2C and Q2D, and two local feedback amplifiers U4A and U4B. U4A drives
n-channel FET Q6 in such a way as to hold the dc voltage at the drain of @6
at the same potential as the reference voltage at the inverting input of
U44. The reference voltage, determined by the voltage divider R23 and R25,
is approximately +5C mV. If the current from the ccllecior of Q2D changes,
the voltage at the drain of Q6 changes proportionally. The change is
sensed by U4A., U4A drives Q6 which changes the channel resistance and
brings the drain voltage back to +50 mV. The operation of Q2C, Q7, and U4B
is similar to Q2D, Q6, and U44A except that Q7 is a p-channel FET and U44 is
referenced to -50 mV., Ancther difference is that Q2C must supply the
current to R13 as well as to Q7. Thus the FETs work in opposition--the
resistance of Q6 decreases when Q7 increases (resulting in an increase in
gain of the Voltage-Variable Amplifier).

To clarify the action of the R-Setting Circuit, suppose that a change in IF
level {in this case a decrease) causes the ocutput of U2 to decrease. The
reduction in voltage at the bases of transistors Q2C and Q2D causes ah
increase in their collector currents. As the drain voltage of Q6 rises,
U484 responds by increasing the gate voltage of Q6 (that is, making it less
negative) which reduces the resistance of the FEI’s channel and brings the
drain voliage back to a nominal +50 mV. At the same time, as the drain
voltage of Q7 rises (that is, becomes less negative), U4B responds by
increasing the gete voltage of Q7 (making it more positive) which increases
the resistance of the FET’s channel and brings the drain voltage back to a
nominal -50 mV.

The reduction in channel resistance of Q& reduces the negative feedback
around the amplifier formed by Q4 and @5 and increases its gain. The
inerease in channel resistance of 7 decreases the attenuation of the
voliage divider between the output of Q8 and the base of Q5. Thus the gain
of the overall Voltage-Variable Amplifier is increased which is the desired
effect since in this example, the IF level was too low.
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§-72. {cont’d)

The Voltage-Variable Amplifier is designed to operate over a gain ranging
from unity (0 dB) to at least 16 (24 dB). Q4 and Q% provide the forward
gain of the ampliifier with well-defined performance at 1.5 MHz. Two RC
networks, Rl14 and Cl6 and R28 and C23, aid in canceling distortion created
in the FET channels by the IF frequency. The networks inject a small
amount of IF signal into the gates of the FETs. Cl7 and C21 set the
response time of the local feedback amplifiers U4B and U44A.

Q21 and Q20 form a unity-gain, IF buffer amplifier which drives the &M and
Level Detector. Q31 improves the symmetry of the overdrive characteristics
of the buffer amplifier. 7This improvement is needed because the ALC loop
initially receives signals when its ALC gain is maximum (the no-signal
condition).

&M and Level Detector. The AM and Level Detector rectifies the IF carrier.
Q13 to @16, CRY and CRIO, and asscciated components form a precision,
aetive, half-wave rectifier. A simplified diagram of the rectifier is
shown in Fipgure 8-46. The circuit is essentially an inverting operational
amplifier with two parallel feedback paths. Each path conducts current in
a different direction as determined by CR9 and CR10. The path through CRS
can produce only negative voltages at the output to the Level Amplifier and
Carrier Filter. This feedback path contains the network R73, R74, C43, and
L& which acts as a constant resistance {(equal to R73) between CRS9 and the
amplifier’s inverting {-) input, but low-pass filters the IF going to the
AM Output Buffer,

Figure 8-46. Simplified Diagram of AM and Level Detector
{as shown in manual)

The emitter of QL3 is the amplifier’s common-base inverting input. The
base of Q13 is the ac grounded, non-inverting input of the amplifier. Qi3
is followed by a cascade stage (a common-emitier transistor driving =
common-base transistor) Q15 and Q14. R58 and C40 frequency compensate the
amplifier. Q16 is a +13.8V regulator and RF decoupling circuit. CRé and
CR7 protect the amplifier in the event of unusual conditions at the input.

AM Output Buffer. Q17, Q18, and Q19 form a unity-gain buffer amplifier
which interfaces the demodulated AM with the rear-panel &M QUTPUT jack and
the audio eircuits. R87 and C50 further filter the IF carrier. R88 and
C51 form the first two elements of a compiex 260 kHz Low-Pass Filter (see
Service Sheet 7).

Level Amplifier and Carrier Filter. U3 and associated components form an
inverting amplifier and IF carrier and AM ripple filter. Note that the
non-inverting (+) input of U3 connects through R7% to the inverting input
{namely, the emitter of Ql3) of the AM and Level Detector which is its
Yyirtual' ground. Thus the two amplifiers have a common signal-ground
reference,

Bl Control and Level Comparison Amplifier. The de output of U3 represents

the IF carrier’s average level. This output is compared against a stable
reference voltage. Differences between the two voltages are amplified by
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8~72. {(cont’d)

Ul to alter ithe drive voltage (via UZ) to the bases of Q2C and Q2D of

the R-Setting Circuit. Ul adds more filtering to the detected IF and
determines the response time of the ALC loop to variations in IF level
{that is, it determines the ALL bandwidth). U5SB permits selection of the
0.1 dB bandwidth of either 20 Hz when open or 200 Hz when closed. When U5B
is closed, the time constant of the integrator Ul is the product of R55 and
C31. when U5B is open, the time constant is the product of R51+R54+R55 and
C31; C36 adds even more filtering.

ALC Reference. The very stable voltage reference for the ALC loop is
supplied by the voltage-reference diode VR3. VR3 is biased on by a
regulated current source formed by Ql, VR4, and associated components. The
reference output is divided by R&69, R65, and R66. Fine adjustment of the
ALC Reference is via R65 (ALC REF).

Resistor Drive Amplifier. U2 amplifies (with a gain of 1.1} and inverts
the output of Ul. Switch US5A is normally closed, and USC is normally open.
U2, then normally drives the bases of Q2C and Q2D of the R-Seiting Circuit.
The output of UZ works against the +15V supply through R26, R31, R3Z, and
Q24, which is wired as a diode to temperature compensate the base-emitier
voltages of Q2C and QzD.

Q2B produces a voltage at its collector that is proportional to the control
currents of Q2C and Q2D. This voltage is monitored by the Voltmeter to
check that the ALC loop is operating within its proper range. The
auvtomatic leveling can be defeated, if desired, by opening U554 and closing
U5C (user Special Function 6.2)}. The bases of Q2C and Q2D are then biased
by voltage divider R26, Q24, and R27.
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</2> Voltage Variable Amplifier Check (P/0 CHANGE 28)

1. BSet the signal generator to 1.5 MHz CH at -7 dBm. Connect its RF
output to 4632 (IF IN).

2. Connect a high-impedance, ac coupled oscilloscope to the emitter of G8.
The oscilloscope should have a low-capacitance 10:1 divider probe. Adjust
the signal generator level for a waveform of 200 mVpp.

3. EKey in 0.0D0 SPCL to switch the ALC off.

4. Measure pin 11 of U5C with a de voltmeter. The voliage should be
between -15 and -13 Vde.

Hint: U5C should be on. USA should be off., Pin 9 of U5SC should be a TIL
low.

5. Measure pin 7 (the collector) of Q2B with a de voltmeter. The voltage
should be between +1.66 and +1.69 Vde.

6. Connect the oscilloscope (with divider probe) to the collector of Q4.
The waveform of the 1.5 MHz signal should be sinusoidal with an amplitude
between 400 and 600 mVpp.

Hint: If this step fails, check the R-Setting Circuits as follows:

a. Measure the drains of Q6 and Q7 with a dc veltmeter. The voltages
should be within the limits shown in the schematic.

Hint: The voltage at pins 2 and 6 of U4 should be within the limits shown

in the schematic. The polarity at the output of U44 (pin 1) should confornm
to the polarity of its differential inputs. (For example, if pin 3 is more
positive than pin 2, pin 1 should be positive and may be as high as +15V.)

Similarly for U4B.

b. Connect the oscilloscope (with divider probe) to the base of Q5 and
observe the ac waveform on the oscilloscope. Homentarily ground pin 8 (the
collector) of Q2C and observe the waveform. Then momentarily place a 1k
ohm resistor in parallel with RS and cbserve the waveform. The amplitude
of the waveform should be as follows:

ot A ottt . +
| | Haveform Amplitude Limits (mVpp) |
i Condition e e e +
] | Minimum | Maximum ]
S o o o e e e L T +
| Unmodified cireuit ] 20 | 50 |
| Pin 8 of Q2C grounded | 10 | 30 i
| 1 k@ resistor in parallel | 150 | 200 |
| with R8 ] ] I
e — e i L +
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</2> {cont’d)

¢. Conneet the oseilloscope to the cclleet ™ of Q4 and observe the ac
waveform on the oscilloscope. Momentarily ground pin 14 (the collector)
of Q2D and observe the ac waveform on the oscilloscope. Momentarily
place a lk ohm resistor in parallel with R20 and observe the waveform.
The amplitude of the waveform should be as follows:

T e e o o e e e e +
i | Raveform Amplitude Limits (mVpp) |
| Condition s ARt kit +
i | Minimum i Maximum i
o e B e T Frm +
{ Unmodified circuit i 200 | 400 i
| Pin 14 of Q2D grounded ] 10 | 70 1
| 1 X@ resistor in parallel | 2000 ! 3000 |
| with R20 | I |
e Fomm i i +

Hint: Check the bias of Q4 and Q5.

7. If necessary, fine adjust the signal generator level for a waveform of
500 mVpp.

8. Connect the osecilloscope to the collector of Q20. The waveform should
be sinuscidal with an amplitude between 450 and 550 mVpp.
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5-10. SAMPLER EFFICIENCY AND OFFSET ADJUSTIMENT (P/0 ERRATA)
REFERENCE: Service Sheet 18.
DESCRIPTION:

Using the track-tune mode, the two signals into the sampler are configured so
that the low-frequency VCXO is at a set frequency and the high-frequency VCO
tracks the RF input signal. The output of the sampler is observed on an os-
eilloscope. The RF input is tuned to locate a zero-beat freguency at the sam-
pler output then tuned for a 1 MHz beat. The sampler offset and efficiency
{or frequency response) are then adjusted so that the de offset is zero and
the amplitude of the 1 MHz waveform is the same for the zero beat.

NOTE

Improper adjustment cof efficiency may result in
the loop easily breaking or not attaining phase

lock.
EQUIPMENT:
Oscllloscope. ey HP 17404 Signal
SOUPCE. . v vuvness. ......HP B640B or EP 33254
Ao + SIGNAL SOURCE
| P AZ3TPL oo +
OSCILLOSCOPE | V (SAMP AMPL) | ;
e + | e + | i
A== + . I o |
P | | | G e 4 dmmmmmeeme e +-t
P | (R o | OUTPUT |
| 4=mmm- -+ | H i o | INPYUT |
] o o I ] | oo O=dm o e e +
o e e e + ] o e e e +
| VERTICAL | 89014
} INPUT | MODULATION ANALYZER
i e +

Figure 5-2. Sampler Efficiency and Offset Adjustment Test Setup

PROCEDURE:

1. Set the signal source to 18 MHz CH at O dBm.

2. Connect the eﬁuipment as shown in Figure 5-2. (The oscilloscope input
should be ac coupled. The signal source can be connected either to a sensor

module or directly the the Modulation Analyzer’s INPUT.)

3. Set the oscilloscope’s vertical sensitivity to 0.2 V/division and horizon-
tal scale for 10 us/division.
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4. On the Modulation Analyzer, press the blue key then press INSTR PRESET
{the AUTOMATIC OPERATION key) to preset the instrument. Press TRACK MODE. 1If
the instrument fails tc tune to the 18 MHz signal, ey in 18 MHz then press
TRACK MODE.

5. Fine tune the signal socurce up slowly until a zerc beat signal appears on
the oscilloscope. Then increase the signal source frequency for a period of

not enocugh range:

a. Set A23R54 fully cow
and repeat steps 5 to 7.

30 us. Note the frequency of the signal socurce. Note the peak-to-peak ampli-
tude on the oseilloscope.
Signal Source Frequency: MHz
HWaveform Amplitude: nVpp
6. Tune the signal source up by
30.0 kHz. This tunes the high- A23~~+
freguency VCO up 32 x 30 kHz ~ 1 \
MHz since the 1LO f‘requency is +==========::===::::=::\::::::::::-{-
the HF VCO freguency divided by b \ i
32 on this band. | +-t -\ F-t bt ]
b +--—t | I N I B
7. Adjust A23R34 (OFS) for a b ! l U INE
waveform that does not shift on P -t | +=+ |\ +-+]
the oseilloscope display as the b FroboboENE
input coupling to the oscillo- P +=+ 1IN H
scope is changed from ac to de. I N T T S S S
Make adjustments only when the [+=====- - + FLoobo+-+ 1]
input coupling is set to de. f-=-m—- oo + P
| #mmmnmm e NN
8. Adjust A23R54 (EFF) for the [#mm e + ok odededodad ]
same peak-to-peak amplitude on [Amm e e e + o + i
the cscilloscope as noted in frozssazssersesd  Erocdmman- oz
step 5. If the adjustment has [mmmmm e L
l |
E !
I 3
I |

b. The signal amplituge
should now be less than in
step 5. If it is not, replace A23R55 by higher values of resistance as
listed in Table 5-2a. If this still does not have enough effect, replace
A23C45 with 2.7 pF (HP Part Number 0160-4619).

a. Adjust A23R54 for the same amplitude as noted in step 5.

9. Repeat step 7.
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Table 5-2a. Part Numbers for A23R55

o e e o o e +
| Resistance | HP Part Number |
| {ohms) J |
o e e e e e o e +
| 511 | 0757-0416 |
I 750 | 0757-0420 i
1 1000 | 0757-0280 !
| 1210 | 0757-0274 |
| 1470 | 0757-1094 l
! 1780 [ 0757-0278 |
e o e e +
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CHANGE 7, P/O Figure 8-84.
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CHANGE 3, P/O Figure 8-129,
Audio Motherhoard Schematic Diagram.
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CHANGE 7, P/O Figure §-85,
Voltmeter - Audio Detectors Schematic Diagram.
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Table 6-2. Raplaceabls Parts (P/0 Change 28}

Model 8301A

i fr

Reference HP Part jci o Description M d Mfr Part Number
Designation | Number |D Code

ai AB731-A0240 | B 1 AM DEMODLULATOR ENARD ARRTRELY RERE:T %11 -6D2AD
32131 $180-0058 0 2 CAPACTITOR-FXD SQUF+?S-14% 2SUBC AL =08 NS EEEADANNT
ALLR G186-3058 3 CAPATTTHR FXD SO0UF 7S-10% DEVEL & SEPFY ERELAIEAA P ]
Aoty tiah-4638 & H CAPACITOR-FXD 26EPT «+-1X 100UDT MICA niang 0144 a63s

ALEA 0160-2640 2 1 CAPACTIOR-FED D0PF «-0% SIOVRL LER 3e~30 0480 N1hG~3608

ALCY G1bG~463% S 1 TAPAtITOR-FXD Z1TPF +-1% 100¥DC MICA tRAR] B1LE 46T

asle 3160- 4775 B 1 CAPAGITOR-FXD & 70F +- 50T 100ULC 5] 8489 0160-479%

AanLe? 61 a0-4807 3 3 CAPACITOR-FXD I3PF +-%%T 100VDC CrR 0+-30 20 aRrd G100 SRET

ALLE 4121 0194 4 1 CAPARTTAR-Y TREA-(TR 7 -J5PT 203y P HTG L I1P434 F/35PF HLBH0
ANy §165-4813 % 5 CAPACTTOR-FXD . O22UF +-10% 184UDL CER 7RAR0 014.0-4873
5LE11 11R9-9127 ] & CAPACTTOR-FXD 2. CUF+-10% 20UDC Ta SeENG 158D27EX90 A3
ALCLA §tab-4032 4 3 CAPACTTOR-FXD . G3LF +-18% 189VDC CFR 28406 6140 -4B3D
ALCIS B16H0-4B835 7 5 CAPALITOR-FXD .1 »-12% H3VDLC CER ZRARD §140-4835
Anlie B1s0-4B12 g 3 LAPACITOR-FXD 228FF +-5% 140VDE CCR TH480 Q1604810
Ani1? Bis0~4R32 4 CAPACITOR-FXD . 41UF «-{0% 180VDE CTF 2f1400 4160 -4832
ALl 1B G1a4 4822 2 4 CAPACITOR-FXD $840PF +-S% 100UDE CFR 20480 4160 4822
aLLi1Y 31 H0-4822 2 CAPACIYOR-FXD 1009PF +-5% 1§0VEC CCR 2B480 fl64-aR22
AOLLZD 01464-4A35% ? CAPACITOR-FXD . {UF 107 SAYDL CFfp LT gt60- 4835
AEC2Y T160-4833 L4 CAPACITOR-FXD L G2DUF +-10% 180VDE LER TRABG N160-4333
ALC22 01 50~ 4833 5 CAPACTITOR~FXD . §22UC +~16% 1H0VDC CIR 2R488 4140 -4633
ABED3 [158-4812 F] EAPACITOR-FED 220PF +-5Y 100VOHL L[ER TRABG f160-4812
AnL24 ¢1A0-0197 B CAPACTITOR-EXD 2.2UF+~10% 2LUDC Ta 50287 1S0D2RSXFLIGAD
SLEDS 0185-1744 5 a CAPALITOR~-FXD 1SUF+-10X ROVDE Ta ShEAT 1S0D1ELXTO2H 6D
ALL2L 014684832 4 CAPACTITOR-FXD  01WF +-10% 1G0VDE DER 20481 16048932
ALLDT Jt60-4807 3 CAPALITOR-FYD JIXPF +-5% 13aVDC CER 3 +-38 CB48 D 0160-4RE7
ane38 414604833 7 CAPACTITOR-FXD . 1UF +=~10% SEVDC CFR 213483 816G 4875
ALC3T 2166-3%D1 el 1 TAPACITOR-FXD 4UF +~10% SQUDC MET-POLYC 265488 91460-3501 '
ALLI2 0188-0197 g CAPACTTOR-FXD 2,2UF+~10X 20VDC Ta BLIRY THRDR2RSXRONAR
ALLI4 11680 0197 a CAPACITOR-FXD 2 2UF+-10% 2OVDE Ta 56267 1IDDTEXTER AL
AALLCIS 0134-8228 & 1 CAPACITOR-FXD P2UF+~10% 15VDE TA SLDRG 156D 26X LSED
ABLC37 2160~-5%28 7 H C MPC 224 g0V Rann d1ap-%520
A6L38 0188~1746 3 LAPACITOR-FXD 1SUF+-18% 26VDC Ta o atst TREDISAXFADLRD
A6E3T B1R3~0177 ] CAPANTTIDR-FXD 2. 0UF e=~10% 79VHC Ta THRET TLABELEXTI A2
AnHD&S G1a6-3539 b 1 LAPACTYOR-FXD S20PF +-%% (43UDE MiCA aR480 F14HE-3IE3C
ALL41 G1G0-1746 -] CAPACTTOR-FXD 1BUF+-102 DOUDG TA SH2RT 1500 156X902 002
AL ¢fan~4807 3 CAPACITOR-FXD IXPF +-5% 100VDE CER 21-30 20486 41604007
ALCAZ Blab-alle 1 1 EAPACITOR-FXD D90PF +-1% JIDAUDE KIfA "RABS §160-4334
ALCA4 6180~1746 5 CAPACITOR-FXD 1SUF+-10% 20UDE TaA 2%k 1560156 XP0N0RE
AHL4S BiB0- 4746 5 CAPACITOR-FXD 15UF «-10% 20VD0 TA LHEBT IS0BITEXTIZOTA
ALL&L S1aG-463% 7 CAPACITOR-FXD ,1UF +-10% SOUDC CEw PHAS0 16 -48718
AECAT B2y g 1 CAPACITOR-FXD 4OUF+-153% 10VDE Ta put: 2 3: 51} 31802729
AnLCED b1&6- 4022 2 CAPACTTOR-FXD 1080PF +-5% 100UDC OfR oBagl §140-40272

AHES 11640340 1 1 EAPACITOR-FXD ABIPF +-1% JHOUDE ®ICA ZR4RG 0160-0340
asCsa 8180-2413 7 1 CAPACITOR~FXD JSQUF+-10% &VDE T4 SL08F 15ADIFIXPONERA-DIR
ABLEH3I 11BO-17446 z EAPACITOR-FXD 1RUF+-10% 2IUNC Ta SH2RY 15301 E6XFR20BE
AHCEA 8 tot~4833 % CAPACTTOR-FXD  QD2UF +-10% 100VBC CFR R4 9148 4833
ALCEE 160-4535 4 1 CAPACITOR-FXD tUF +-18Y% %0UbC LER 2R4849 Gralt-a515
ALCSE 01&83~403% 7 CAPACITOR-FXD | 1UF +-13% HOUDC CRR DRABE 41484835
ALLS? S160~4833 S CAPALTYOR-FXD . ARELF +-10% 130WNC [CR rRago n168-4333
AHCTE 81566-482% 5 2 CAPACITOR-FXD SLOPF +-ST 100UDC COR 2nang 4144 ~4R25
ALCER 2164-4825 5 LAPACITOR-FXD S&IPF «-5% 100VDE CFR =p48g D1ag-4R05
ALTLD B1lai-4610 8 1 CAFACITOR~FXD 3XOPF +-5% 18HVDL CFR 24840 b1en-481D
ALTHY 21800177 8 CAPACITOR-FXD 2, DUF +-10% 20VEC TA h-r THIRIOEXTER0AZ
AOTEE 41851744 5 CAPACTITOR-FXD 15UF+-10% 204DC TA 56009 1560156X5 00000
AbLAE 014604812 4§ CAPACITAR-FXD D20PT +-8%% 10GVEC CER 8410 31s0 -4812
ALCHA 11 4G-4E101 7 t CAPACITOR-FYD t{80PF «-5% 1204UDL Cfp 2R480 G140 -4801
AHCHS 0190-0376 5 1 CAPACITOR-FXD L 47UF+-10% 350D0 TA ThERT I58DATAXFOSAD
LY 0iad-4822 a CAPACITOR-FXD 16AQPF +-SX 108VDC QER 21480 81468 -48P2
ALLA? 1160-0166 * H CARACTINR-FAD | BAGUF +-18% 200VULL ProYe TRARG Gtat-n16as
A6HTLE 41604789 ] 1 LAPACTTOR~FXD {TPF +-%5% 104VYDE CLR 0130 QHagn A1L0 4789
ABLLAY 0180-1748 5 CAPACITOR-FXD 15UF k-192 DOVRC TA 56267 150D156X987 3RS
ALL?0 f1bi-450% 2 1 CAPACITOR~FXD .033LF +-5% SEVDD Aneng 016l 4509
ALLRY 17810050 3 & DIDOE -SWITCHING BIV ZRBMA NS LO- BGELT 1901-0850
AHCRE 1901-00%0 3 DIODE-GWITCHING BOV Z00MA ONT DO IS 2411 1re1-ne%e
AOCRT 1941~ 48%¢8 3 DIORE SWITCHING BAY 200MA ONS DE-3% SBagy 1781-085%0
ALCRE 19415458 3 DIORE-SWITCHING 86V 200MA 3NS DO-35 SRARD 176168540
AHBCRY 1961 ~853% 3 3 DIODE ~GM SIC SOHOTTKY 284410 1961 -0539
ABCR10 1981 ~4539 3 DIODE-SH SIC SOHHTIKY 209408 1910539
s6CR1T 1901- 4518 8 4 DIODE TR 146 SOMOTTRY BGELT 19110518
AnCR14 19810518 a DIODE-SM BIfi STHOTTKY 2A4618 19516510
r6IR1S 6591 -80874 | 3 2 BET BIODEG- MATEH H AR 0801-80404
AHER LS IRY01-80074 | B DOT DLODES-MATOH oRaag a7t i~Benra

See introduction to this section for ordering information
*[ndicates factory selected value
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08901-90032 Model 8001A
Tahle 6-2. Replaceabie Parts (P/0 Changs 28)

Reference HP Part ¢l qry Description Mir Mfr Part Number

Designation | Number |D Code

ALCRET 1%01-3518 3] DIDDE--GM BTG SEHOYTKY Jf480 1901-8518

ALLCRIS 1941 -40%5¢0 3 DICBE-BWITCHING B8V 2COMA PNS DO-T% 28480 1701~8458

ALCRLP 17841 -00%0 3 DIODL-CWITEHING 34V 2800A THE GO-3% 23482 17810350

ALCRED 198 1-0218 8 PIGRL~8M ST6H SCHOTTKY 2130 19614910

ALCR2Y 19811539 3 DICDFE-SM SIG SCHOTTKY CHABD 17030539

ASJ1 to%-122 2] 4 CORNCLTUOR-RF SMC M PC S0 DHM od: -0} 1254 132
3190-0124 4 4 WEHR EN L 19% ID 10 T84B0 21%0-0124
PP50~0078 ¥ 4 KU-HEX 10-32 2848¢ 295404678

ALIZ 12%8-120 1} CONNFLTOR-RT EMC o PC %0-00IM THABD 1L50-12240
2199~-0134 4+ WASHMER-LK IMTL T NO. 18 . 17F~IN-1ID opang 2194-0124
2050 0078 9 NUT-HEX-DBL-FHAM 10-32-THD . 0a7-TN-THK TR489 29508-0078

ALTY 12%58~122 Q CONNECTOR~RF M PC S0 OhM 27480 1250-1220
2190-0124 4 WAGHER-LK INT: MO, iR L 195-IN-1D FhR4RD 2170-8124
29EE-0078 9 NUT-HEX~-DRL=Criast 10-32-THD 067 ~IN~THK 2RA89 2FTe-ge78

ALT4 1CR0-3220 & CONKECTOR-RF ord W PL S50-3M TB4BO 1oS0-1220
2196-0124 4 WASHER-LK INTL T NO. 14 , 19%-IN-ID 28480 2194 4174
27559878 ? NUT-HEX~DBL-CHAN 10-32-THD | 367~ IN=THK =ZB489 2USH-G078

AbLl P140-0210 1 F4 INDUCTOR RF-CH-MLD 100UH %% .1&6DX,3I85LG 29480 F140 -g210

ALLZ fr48-4218 1 INBUCTOR RF-CH-MLD 1DEUH 5% ,1660Y.IB5L0 SR4RY 1480210

AHLY FLAG-0271 A 1 INDUCTOR RE-CH-MLD §3.3uH 3% 28484 148--9271

AbL A Frag-0272 T 1 INBUETER RF-CH~MLD 32UH 2% .166DX,38500G TRA88 2145-0272

AHLLS 9140-0273 1) 1 INDUCTOR RF-LH-MILD 47, 8UH 2X SR489 f148-9273

AbL7 7135-1452 3 1 INDUCTOR RE-CH-MLD B2BUH 5% . 20X.45L5 21 PIRO-16%2

ALLE PLAG-027% 7 1 INDUCTOR RF-CH-MLD 80UH 2% . 144DX, 383G 28480 140 -4274

ALLT ?ide-1868 ? 1 INDULTAR RF-CH-MLD I, 6HH S%  23DX.57L0 8480 F1R0~1hhs

ALLIE P146-03121 5 1 INDUCTOR RF-{H-MLD $GMH SX .25DX.75L0 28480 P140-9131

ALMP 1 aRF0t-DOJIR | 2 1 COVER AM DE NOD 28488 peEnt-g0o1ls
2xs6-4112 2 2 SM &322 258 PNED BR: R DRDER BY DECORIPTION

ZT-33] 1823-08D07 7 5 TRANSISTOR PNPEN32TT 51 TO-18 PD=345MU 24713 ANI2TE

A6R2 1858-0010 a 1 TRANGISTOR ARRAY 14-PIN PLBTC DIP 04713 MPRAZ7L&

ALQL 1893-0007 7 TRANSISTOR PNP 2ZNI2T! 81 TO-18 PU=320Mk 64713 SN2

ABES 18%54-0404 & 7 TRANSIGTOR WPK N1 TO-18 PR=34imMkE ZR4B0 1354-0404

ALRSL 1855~0420 2 1 TRANGISTOR J~FET ZNAIP] N-[HAN D-MODE g1293% AN4ATRY

ABR7 1885421 3 1 TRANSISTOR J-FEY 2N%t14 #-CHAN D-MODE i178%4 SNT114

ALRA 18%4-0404 0 TRANSISTOR NPN ST TN-18 PD=340MW 28486 inNa-4404

ALRY 1A%54-0404 8 TRANGISTIR NPN T1 TO-18 PD=Jalré iz 211 1H4%4~0404

ALQLD 1951-g2d 2 3 TRANGISTOR FPNP 2N2947A ST TO-18 PD=400M B4743 2N T7A

ALfLY 184533007 7 TRANGISTOR PNP INZ2S! 51 TO-18 PDu3A0ME 14713 ENZESY

ALRT2 1H54-021% H 1 TRANSISTOR NPN ST PDwIS0MW FT=JX48MMZ 44713 ZHN3IP84

ABQET 18%3-04087 7 TRANSISTOR FNP 2NI251 31 TO-18 PD=J&0MW 04713 2N3PE1 “

AGQTA 102%4-0637 i 1 TRARGCISTOR NPN 2N22194 ST TO-5 PLD=BGOMW 41293 ZHZDIGA

ALRLYE 1854-0404 1] TRANGTSTOR NPN 0O TO0-18 Ph=360M4 LB4B3 15E4~0404

ALULS 1H84-0404 i+ TRANSISTOR NPN ST TO-18 FD=350%W CEADY 1874 -D484

ALRET? 18550002 2 H TRANSISTAR J-FET P-CHAN D-MODE 5T 2Hagg 1855-3082

APORLE 18353-02814 9 TRANSISTOR PHNP 2N2907A SI TO-18 Ph=ACOMHW 048713 INZTO7A

ALQLY IBN4-0477 ? 2 TRANSISTOR NPN 2NZ222A 51 YO-18 PD=%S00MW 647213 ANZE2TA

ALQ2E 16153-0027 7 TRANSISTOR PNP 2NI2%WT ST TO-18 AD=I6oMW 4713 NI

ALQEL HIEREEE K] TRANGINTOHR NPN 5I TO-18 PD=340MW TBABD 1854-0404

ALG2YP tEIS4-0477 7 TRANSISTOR NPN PN222PA SY TO~1D PD=S00ME a4712 PNEDEEA

ALRID 0543404 B TRANSTSTOR NPN 6T T0~18 PD=350MW fe4gp 1N%Y4-3404

ALQIE 18%3-0281 g TRANSISTOR PNP 2N2%87A ST TO-18 PU=400MW 04713 oN2T0O7A

AORY e757-1148 & 1 REGISTOR 380 4% . i0%W F TC=0+-108 ZAB AL C4-t/8-1T0-301 -F

ALR2 04HYB-3157 3 3 RESISTOR 19.8K 1% 12356 F TC=0+-100 24548 L& 1 /B-Td-19862-F

AGRZT BAPR-24445 3 1 RESISTOR 303 1% OoWF TE=0+-108 PA%46 L4-1/8-TI-38%4% -F

a4 DPB-F447 L3 2 RESTSTOR 422 1% 125 F TC=0+-100 PAGAp T4 1/8-TL~4D2R-F

ARRYE a7n7-0A01 i} B RESTIGTOR 180 1% ,12EW F Th=0+-103 24544 Ca-1/78-Te-101 -F

AHRG 4757-028¢8 3 4 RESISTOR 1K 1X . 12% F TO=8+w140 24746 C4 1/8-TO-1001-F

ABRY? §737-02B3 3 RESTSTOR 1% 1% .105W F TC=0+-100 PALAL G4 1/B-TO8~1001~F

ALRE LN 441 B 2 RESISTOR 8, 358K 1% 1254 F TC=0+-100 24%48 C4 -$/B8-TA-BITL-F

ALRS @757 D442 ? % RESTSTHR 10K 1% .17%W F I5=g+-4100 BELATY CA 1/8~TH~10R0-F

ALRTE ﬁz_ﬁ?—ﬂﬂsﬂ 3 RESISTOR 1K 1X 10954 F TH=0+-100 24746 Ca4--5/78-10 - 1AQL-F

ALRTI BAPR-314D a8 1 RESTSTAR 31.6K 1% 105W I" TO=J+-~100 2ATAY Ca4-1/8-TO-01p2-F

ALR14 L7E7-9458 g 4 RESIGYOR %1.,1K $X 1254 F TO=0+~180 25T44 L4 $1/8-TH Sp12-¢

ALRLED B7S57-0458 ? REGISTOR S1.1K 1% .10%W F T=3+-104 24548 C4 1/8-T8 J150-F

ALR1G (787 wR 443 £ RESISTOR 10% 1% ,12%W ¥ TO=8+-108 DAT QL CA-1/7B-TO~1RED-F

AEBRY? 8757-bAlE 3 8 RESTOTOR S.11K 1% .108W F TO=3+-100 LR TS £4-1/8-T8-%5111 -F

ALRTB L7577+ 438 1 RESISTOR %, 11K 1% 1PSW £ T0=0+-100 R T G4 /870 Si11-F

AOERTS I&FE-3445 2 )24 RESIBTOR 348 1% 105U F TC=0+-100 NATAL T34 1/8-TO-TaRR-F

ALRZY B2E7-0441 a RESTETOR 8,25K {2 1254 F TC=0+-138 2AN 4L L4 1 /B-TH--BD¥1-¢

HHR21 D757 -5447 ? REGISTNR 13 1% . 12%W F TC=R#-130 24545 £4-1/8-T8-1042 F

ALRZE 8L98-319590 h 2 REGISTOR 2.37K 1% .125uW F TR0+~ 24Tk G4 1/R-TQ-2071 -F

BHRIZ G787 - 340 & 5 REGIGTOR 100K 1% et TV O o 26544 C4 3 /B-TH-%632-F

ALR24 4757-0486% & RESTSTOR 160K 12 i125W F T TR C4-1/8-T9-1403 F

ALREE NAHFBR-JA4T » REGISTOR 248 1% J12SW F TR=3+-~100 24546 L£4-1/8-TH-34NR-F

ALRZG 47570438 3 REBISTOR S.1IK 4% 1254 F T PATAL G4 1/B-TR-St111-F

ALRET D757 0465 fH REGICTOR 100K 1%  108W F TC=0+-3108 24T44 L& 1/78~-TH-1005-F

See introduction to this section for ardering information
*Indicates factory seiected vaiue
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08901-90032

Table 6-2. Replaceable Parts (P/0 Changs 28)

Model 8901A

. f
Reference HP Part - |c Qty Description Mfr Mfr Part Number
Designation | Number |D Code

ALRZB E7S7 - B ASE ? RESTATOR Si.id 1Y 1254 F Th=de-18D hETTY £4 1/8-T3-S110-F

ALR2ZY G7E7- 0454 ? RESTSTOR 51 1K 1% . 12%W F TOe0+-184 24744 £4 1/8-TE-S110F

AGR3Y BH9E-3444 1 n REGIBTOR Xth 1X .17SW F TE=0+-108 ELETY G4 1/8-Y0-316R~F

AGRIT 66983157 2 RESISTOR 19.6X 1% .10%4 F TCm@+-100 4544 C4 1/8-T0- 1960 -F

ABRIZ 367A-3157 3 RESISTAR 194K 1% ,12%W F TCm0+-180 24538 £4 1/8-Td-19560F

#6RIZ E7EI-g416 7 4 RESISTOR S1t1 1% . $12%W F TC=0+-1480 hESET T4 1/8-T0- 110 -F

ALRIA B69B-3154 i 1 RESTSTOR 4. 20K 1% . I25W F TL=3+-132 24545 C4 1/B-TO-4221 F

ALRIS 67%57-02330 2 3 RESISTOR 1¥ 1% .2%W F TOsf+-100 2ate €S-t 4-T0 1801 -F

AbLR38 47570401 o RESIGTOR 108 1% ANGW F TO=0e-180 Raviag ta 1/8-Td-105 F

AGRIT 757-0A42 ¢ REGISTOR 181 1Z ,125W F TCw3+-100 canss C4 t/8-TO-1007-F

A&R 2B 4757 - 5438 3 REGISTOR S.11K 1% 1254 F TC=0s-100 24548 £4 1/B-TH-5111-F

ALR3% 87ST- G443 [ 2 RESISTOR 14K X ,12%& F TO=4+4-190 24548 CA 1/8-TH-1100-F

AGRAT 1478-3444 1 RESISTOR 316 (X 1286 F TC=3+-380 2atas t4 1/8-T8~31AR -F

ALRAT 57%7-0338 2 RESISYOR 18 3% 2% F TC=G+-100 Ra54s CS-1/4-TO-1801-F

RER 44 4757-pA42 ? REGISTUR 10¥ 1R .17%5W F TC=0+~$0D RANAS €4 1/8-TO-1080-F

AER AL 0757 ~0414 7 REBISTOR St 1% .1254 F TCw=0+-100 24%48 C4 - t/B-TE-S1IR-F

AORAT 0757043 o REBTSTOR 100 3% .125W F ¥YR=04-130 24546 £4-1/8-TO-101 -F

ALRSY 0H9B-3152 8 4 RESTETOR JI.48K 1X .12%W F TCx0+~130 24548 C4-1/8-T8-3481-F

apRyl 4678~ 4488B 5 1 RESISTNR 26.7K 11X .128W F TC=04-100 245 AL Cd-1/8-T0-2670-F

ALRS2 1757-44348 3 REGISTOR S, 31K 1% ,12%¢ F TC=0+-103 24545 C4-1/8-TE-S111-F

ALRT4 BEPE- 4472 7 1 RESISTOR 7.6BK 1% (1258 F TOxd+-380 2a%544 CA-1/8-TH-7681-F

abREY 2698-3150 & RESTIHTOR 2.37¢ 1% . 12%€ £ TOm0+—108 24544 4 1/8-TE-2371-F

ABRY, B7S7-040% [ REGTSTOR 10f 1% 1258 F TC=0+-140 RAT AL £4 -4/8-T0-101 - F

AGRS? 4757-0438 3 RESISTOR 5. 11K 1% 125w F TC*0+-10% 24%44 C4 -1/8-T8 S111-F

ALRSE DaRE-3437 ? 4 REGTIGTOR 26,1 1X .12%4 F TCu0+-1§0 93988 PHESS-1/8-T9-26R1T -F

AHRSD 06L79-0148 g 2 RESISTOR 31.6K 1% . 1W F TO=0+-15 28406 26990148

ALRAY oTS7-B200 7 1 RESTATOR % 60K 1% . 12%W F TE=0+-130 24546 £4-1/8-TO-5621 -F

RERG2 757-0414 7 RESISTOR S11 1% .1254 F TC=t+-108 24548 C4 L/8-TE-S11R-F

ALREL 8498-3152 a RESTISTOR J.4BK 11X ,12%5W " To=8+-135 TASAL C4-1/8-Th~3485 F

ALRGA o757-0401 ] RESISTOR 100 1X .12%W F TC=0+~108 24544 C4-1/8-T 1818

AERLS 2104-3207 1 1 RESISTOR-TRMR 5K 10Z & SIDE-ADJ 1 -TRN 28480 2108-3207

AbLRES B4H98-8958 3 1 RESISTOR 13,5 1% 1W F TCag+-10 284880 L678-8950

ALRE? 2678-2082 7 3 REGISTOR 464 1% .105W F IC=0+~108 24546 £4-1/8-TD-3640 F

ALRGE gYsr-041% [ H RESISTOR 481 4% 1354 F TC=0+-100 24546 CA-1/8-TO-&B1R-F

ALRED IEYF-014% ? 1 RESISTOR 28.7K 1% .16 F Th=f+-1% Pa4ne ILTF-01 47

ALR7ZY A699-5447 4 RESISTOR 432 1% ,12%d F Th=0+4>100 4545 C4-1/8-TO-422R-F

AGR71 97E?-0348 a 1 RESTBTOR 10 % 1254 ¥ TEr0+-100 2AT4E Ca-1/8-TB-1GRO-F

AHRTZ 26£99-00946 5 2 RESISTOR 12K .1Z .iW F TO=0e-3( 2848¢ [T 1 )

a6R73 DHFBR- 4454 s 3 REGISTOR 523 1% 109 F TC=0+-~100 2327 £4-1/8-TH-523R-F

AGR?4 BaPR- 4434 = RESISTOR 523 1% .125¢ § TC=0+-1080 DaAnAs £4 1/9-T0-5230-F

ABRTS 1699-0196 -1 RESISTOR 12K 1% .14 F Th=D+-10 rRABY [T LT

ALRTE CLYE- 4454 5 RESIGTOR 823 1% 125U F TC=g+-180 24544 CA-1/8-T9-S2A3R-F

A6R77 1757~ Dasd 1 1 RESISTOR 12, 1K 1% ,1D5W F TCede-100 24546 L4 1/8-TB-1212~F

ALRTE 8757-1443 ] RESISTOR 11K 1% .12%8 F TC=0+-16¢ 24548 G4 1/8-TH- 110D -F

ABR7T 16990148 a RESTATOR 31.6K 1% 14 F TL=Je-1% RELE:F uEF-5148

A6RBE 8498-006B2 4 RESISTOR 4b4 1% 1254 F TC=0+-100 24548 C4-1/8-T8-akat 7

ALRBL 06988626 3 1 RESISTOR 1.47¢ 12 .25W F TO=fi+-100 24544 CS-1/4-TO-1471-F

AGRER §4698-3442 ? L] RESTHTOR 194 1% 1254 F TC=0+-132 24545 C4 1/8-TD-19AR-F

ALRET? B757-0442 ¥ REGISTOR 10K 17 1254 F TO=0+-588 DA% AL C4-1/B-TE~ 100D -F

ALROGE §LPP-B143 3 1 RESTOTOR B2% ,1X 1% F TC=0+-15 20484 0697-0143

ALREY 70401 0 RESISTOR 100 1% 1254 # YCm0+-100 24%a84 C4-1/8-TO-101 F

556R 93 B7S7- 0447 4 1 RESISTOR 14,0 1R 1Z%W F fCRO0+-100 R LYY Ca t/B-TD-1820 F

AGLRSY C757-0442 # RESISTOR 10K 1% .125W § TC=0+-100 Datias CA-1/8-T8-1000 -F

ALRTZ 1678~ pikE 7 REGISTOR 4h4 1% .10%W F TC=0+-100 24548 C4-1/8-T3~ahali-F

ALREY G 6298-3440 7 REGIGTOR 196 12 1284 F TC=g+-120 24544 €4 1/8-Th 1967 -F

ALRTA 8757 6338 2 RETISETOR 1K 1% .7#S4 F TE=Dr-100D Ranag €S 1/4-TO-10801 -F

AHRYS E7E- 0194 ] H RESTSTOR 51.1 1% 1256 F Thafd+- 180 24%¢4 C& 1/8-T0-S5181-F

ALRSE 1698-887% Ed 1 REGISTOR 11.6K 1% 125w F TE=5+-102 A48 0478~H779

ALRY? 6498-3153 % H REBIGTOR X, 83K I% 1254 F TC=0+-100 RERTTY C4-1/8-T0--3A31-F

ALRDE 8757 G448 ? 1 RESISTAR 7.5K 1% 185K F Y0=f+-100 24544 C4 1/8-TB~7%01-F

RLRYY 0757~ 0 ABY [ RESTATOR 100 1% ,1085W F TCmQ4-100 24548 a8 1/8-Yh-101-F

AGR10G F598-3132 4 REGISTOR 261 1% ,176W F TC=0+-100 DATIAf {4 1/B-YE-2615 -F

BLRLTL ETST-1004 4 H RESTSTOR 1.47K 1% 125W F TOEQ+-180 RELET CA-1/8-T0-1471-F

AHR1O2 16983432 7 REGIGTOR 24.1 11 1254 F TO=0+~100 iRicET PRMFE3E - {/B-TL-28R1 -

ALRLEY 8LFB~3152 | RESISTOR 3. 48K 1% 1284 F TL=0+-140 24546 €4 1/8-T0-3481 -F

ALR1G4 §690-3454 3 2 RESIETOR 218K 1% 1258 F T0=34-~100 PaL4e £4-

ALRLLS 17570199 3 3 RESISTOR 21.5K 1% 185w F TC=0+-3108 24584 c4

ALR1DT 8757 E199 3 RECTIBIOA 21.5K 1% 184 £ TO=3+-103 24846 04

ALRIEE 8757 ~0199 3 RESISTOR 21.5K {X .12%4 F TCwQe-100 2ab4e [

ALRTH9 269H-BARE a H RESIGTOR 681K 1% 1056 F TR=f+-100 rHang BLGH~BEIS
_AGR1LD a7E7-04146 7 HESTATOR 11 12 . 125W F Th=0+-14% 2arnan Ca /8-T0- Sy1R-F
TRERTI2 1678-BAN? 4 3 REGTHTOR 1% 1% 128U F (Dude-t20 TE48D HRR-BORT

AaHR113 G683-2265 1 2 REGIATOR B3N X 28R FO To=-800/+1700 1Ry CTAZLS

ALRT14 1757- 02480 3 REGIGTOR 1% 1% .i08W F FC=0+-130 & L 04-1/8-70-1001 F

ALRTLS B7E7- G442 9 RESTSTOR 16¥ 1R 1256 F TC=8+-100 4598 Cé 1/8-TA-1000-¢

See introduction to this section for ordering information

*Indicates factory selected

value
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08901-90032 Mode! 89014
Tahle 6-2. Replaceable Parts {P/0 Change 28)
f c e Mfr

Reference HP Part ol Qty Description Cod Mfr Part Number

Designation Number ode

ABRTL? 4757 -04312 3 RCSISTIN % 11K 1% .12%W F TO=g+ t080 ~A544 CA 1/8-TL %111 -F

ALRTEA 16283-3152 8 REGICSTOR 3. 40K 1% 12%ud F TE=0+-100 24544 £4 1/B-Ta-3381 F

ALRILS Q7S7 0465 & REGTSTOR 140K X 12%8 F TCO=0+-i88 24%46 Ca t/8-70 ifGT-F

ALRT20 a7E?-0317 v 1 REGIETOR t. 33K 1% . 125W [ TC={+~100 EEHTEY Ca 1/8~-Ta-1331-F

AGRIRY PPET-04a2 e RESINTOR 10K 1% .123W § TO=a+«—-108 24fan C& -L/8-Tg- to00-

ABRICR N757--0a%§ 3 RESISTOR S.11K 1% 125K F TC=0+-180 2 -1 7% C4 1/8-TH-S111-F

ABRIZA $698-3448 7 RESITYOR 196 iX .i125W F TC«=0+-108 nat4e L4 1/8-T0 1248 -F

ALRIZE 2L33-2265 1 REGIGTOR 20M %X .I2%W FE TC=--905/+1200 LAR Y51 CH22565

AOR128 U698 -TA41 7 RESISTOR 196 12 .125w F 1C=0+-100 FaA%46 & 1/8-T8 194LR-F

ALRLIZE A7E7-0401 1 REGISTOR 104 1% 1884 F YC=0+-100 23548 C4 1/B-¥0~18y -F

AGRIZS ghPB~-14%4 3 RESISTOR 219¢ 1% . {2%4 F TO=0+-100 24546 T4 1/8=TE-215T-F

ABTR1 1251--86810 2 b CONNCCTOR-LGL CONT PIN 1.14-MM-BSE-S57 OR sa4nl 1FT1-0600

ALTFR 12510688 3 COMNCCYOR-SGL CONT PIN 1, 14-MM-BSC-S7 53 20480 1251 ~3bi0

ALLT 1826-8835 4 4 XC OFp AMP LOW-DRIFT TO-979% PHE Fird 3% LM30EAH

AHLZ 1834-8043 & 1 IC OF aMP GF TO-99 PRG IL5a% TAZE?T

ABLT 1824~ G035 4 IC OF aMP LOW-DRIFT TO-99 PKG 27014 LMIDRAH

AhLLA 1026-8716 8 1 IC 0P AMP LOMW-NOISE DUAL H-DIP-C PXG 18204 NESEI2AFE

ABUS 1825 -3&06 =] 1 IC SWITOK ANLG GUAD 1&~DIP-C PKG 17858 BHECIBK

ALUS 1926~01452 & i IC OP AMP {OW-BIAS-H-IMPD TO-99 PG 27014 LMET3H

ABUT T 1B26-3326 3 1 I COMPARATDR PRCN TH-9% PKG D12%% 1.431 1L

AR&EUS 1020-1411 g 1 IC LCH TTL LS D-TYPE 4-BIT [Rodk) SNT 4L87SN

AELUT 1A20-1216 3 1 IC DCDRR TYL L5 3-YO0-B-LINE I~INP 41295 SN741.61 38N

ALUTE I926~-1197 ¥ 1 IC GATE TTL LG NAND GLAD 2-1Np $129% SN74LSAGN

AHEVRZ 1992-0872 1 i DIDDE-ZNR 7.7V 2% HO-3% PDw 44 2HABD 1P02-0872

ALURY 17 023-06680 7 1 DIDDE~ZHR 1HB27 4.2V %X DO-7 PD=. 4y 24046 INBD?

ALVR A 1962-345¢% 1] H DIODE~ZNR 3,83Y 5% DO-3IW Ph=. 44 rBABD 1702-308%¢%
7126-8043 3 H LABEL_~IC 28480 7120-8B2A3

See introduction to this section for ordering information
*Indicates factory selected value
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Figure 8-72. P/0 A6 AM Demodulator Assembly Component Locations (ALC Loop)(P/0 Change 28}
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Figure 8-109. P/O A1 Keybcard and Display Assembly Component Locations
{Keyboard Circuits) (P/O CHANGE 43)
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Model 8901 A

P/O Table 6-2. Replaceable Parts (P/O CHANGE 53)

Replaceable Parts

Reference HP Part | C N Mfr
Designation Number B Gty Description code Mfr Part Number
Al7 08302-60104} 4 1 INPUT MIXER ASSEMBLY 28480 08802-66104-
a17C3 0160-3879 7 8 CAPRCITOR-FXD .01UF +-20% 100VDC CER 28450 0166-3878
a17c2 0160-2879 7 CAPACTTOR-FXD L 0IUF +-20% 10GVDC CER 28680 01663878
A17C3 63873 1 1 CAPACTIOR-FXD 4, 7PF +-.GPF 200VDC CER 28480 0156-3872
Aa17c4 7 CAPACTTOR-FXD , 01UF +-20X 100VDC CER 28480 §160~3878
AL7CS 7 CRPACITOR-FXD . O1UF +-20% 100VDC CER 28480 0150-3878
AL7CE G1EC-2878 1 CAPACTITOR-FXD .OLUF +-20X :00VDC CER 28480 0150-387¢
ALTCT 018G-3879 7 CAPACITOR-FXD .OLUF +-20% 100VOC CER 28480 0165~3879
H817C8 6186-6147 8 2 | CAPACITOR-FXD 2.2UF+-10X 20VDC TA 56289 1500225X9020A2
A17CY ¢150-2879 7 CAPACITOR-FXD .OlUF +-20% 100VDC CER 28480 01503878
ALI7C10 0160-3879 7 CAPRCTTOR-FXU . 01UF +-20% 100VDC (ER 28480 0160-387¢
ALTE1L 0166-4535 4 § CAPACTTOR-FXD 1UF +-18X S0VDC CER 28480 ¢160-4535
ALTCE2 016G-4835 7 5 CAPACITOR-FXD . 1UF +-10% SGVDC CER 28480 0160-4835
fAL7CE3 016G-4812 0 i CAPACITOR-EXD 220PF +-5% 100VDC CER 28480 0160-4812
RLTCL4 0160-4652 6 i CAPACITOR-FXD 36QPF +-1% S00VOC MICA 00853 RDM18FEH1E5C
a17C15 0160-4647 8 i CAPACITOR-FXD 154PF +-1X 500VDC MICR 28480 0164-4647
A17C1E 0180-2929 g 1 CAPACITOR-FXD BBUF+-10% 10VDC TA 28486 0180-2929
AL7C1? 0160-464% B 1 | CAPRCITOR-FXD 444PF +-1X 500VDC MICA 28480 01E0-4646
A17C18 0160~ 4235 7 CAPACITOR-FXD .IUF +-10% S0VOC CER 28480 0160~ 4835
AL17C19 0160-4314 2 i | CAPRCITOR-FXD 150PF +-5% 100VDC CER 28480 0160-4814
AL17£20 0160-4541 3 1 CAPACITOR-FXD 3520PF +-1X 50VDC 28480 0160-4541
ALTC21 G160-4835 7 CAPACTTOR-FXD . 1F +-10% SOVDC CER 28480 0160-4835
B17C22 0160-4651 5 1 | CRPACITOR-PXD B1TPF +-1X S00VDC MICA 90853 RDM18F (817 )F5C
ALTC23 0160-0576 5 2 CAPACITOR-FXD . IUF =-20% 50VDC CER 28480 0160-0576
A17C24 $160-4535 4 CAPRCITOR-FXD 1UF +-10% S0VDC CER 28480 0160-4535
fL7c25 0156-4801 i 1 CAPACTTOR-FXD 100PF +-5% 100VDC CER 29480 0160-4801
ALTC28 0160-0575 s CAPACTTOR-EXD . 1UF +-20% SOVDC CER 25480 0160-05786
/17C27 08301-00084] 8 1 STRAP/CAPRCITOR : 28480 08501~00064
f17C28 0160-4512 7 2 CAPACITOR-FXD 120PF +-5X Z00VDG CER 28480 0160-4512
a17c2e 0166-6535 4 CAPRCITOR-FXD ILF +-10X% 50VDC CER 28480 8160-4535
A17C30 01664535 4 CAPACITOR-FXD 1UF +-10X 50VDC CER 28480 0160-4535
A17£31 01604835 7 CAPACITORFXD . 1UF +-10% 50vDC (ER 28480 G1E0-4835
A17¢32 0160-4822 2 1 CAPACTTOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4522
A17£33 0180-90187 8 CAPACITOR-FXD Z,2UF+-10% 20VDC TA 56289 150D225X4020R2
AL7C34 Q1£0-4835 7 CAPRCITOR-FXD . 1UF +-190% SOVDC CER 28480 0160~4835
A17C35 C1B0-4512 1 CAPACITOR-FXD 120PF +-8X% 200VDC CER 28480 0160-4512
P17C36 0160-4535 4 CAPRCITOR-FXD 1UF +-10X% 50VDC CER 28480 0160-4535
ALTCRL 1861-0050 2 7 DIODE-SWITCHING 80V 200MA 2NS DO-35 284380 1801-0050
ALICR? 1901- 0050 E DIODE~SWITCHING BOV 200MA ZNS DO~35 28480 180100590
A57CR3 18901-0G50 3 CIODE-SWITCHING 80V 200MA ZNS DO~35 28480 1901-0050
A1TCRE 1903-0050 3 DIODE-SWITCHING 86V 260MR 2NS DO~35 28480 1901-0950
A17CRS 1861-0050 3 DIODE-SUITCHING B0V 200MA 2NS DO-3% 28480 1901-0050
AI7CRE 1901-0518 ] 2 DIODE-SM SIG SCHOTTKY 284890 1901-0518
AL17CRT 1801-0518 ] DIODE-SM SIG SCHOTTKY 28480 1801-0518
AL7CRE 1861-6050 3 DIODE-SUITCHING 80V 200MA ZNS DO~35 28480 1963-0050
AL7CRY 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO~35 28489 1963-0050
R17DS1 1880-0524 3 1 LED-LAMP LUM-INT=1MCD TF=20MA-MAX BYR=5Y 28489 50B2-4550
RLTEL 9170-0847 3 1 CORE-SHIELDING BERD 02114 §6-580-65,/38 PARYLENE
81734 12501425 7 2 CONNECTOR-RF SHC M SGL-HOLE-RR 50-0MM 28480 1250-1425
R1732 1250-1220 ) 2 CONNECTOR-BE SMC M PC 50-CHM 28489 1250-1220
2180-6124 4 2 WASHER-LK INTL, T NO, 10 .18%-IN-3D 28680 2180-0124
2050-6078 3 2 HUT-HEX-DBL-CHAM 10-32-THD , 067-IN-THK 28480 2850-0078
f1733 1250-122¢ 0 CONNECTOR-RF_SHC M £C 50-0HM 28480 1250-1220
2190-0124 4 WASHER-LX INTL T NO. 16 ,185-IN-ID 28480 2196-0124
2850~0078 8 NUT-HEX~DBL~CHAM 10-32-THD . 0B7~-IN-THK 28480 2850-0078
A1774 1250~1425 7 CONNECTOR-RF SMC M SGL~HOLE-RR 50-0HM 28480 1250- 1425
AL17L1 8100~-35922 4 4 INDUCTOR-FIXED 120-1306 HZ 28680 §10¢-3g22
ai7Le 9100-3922 4 INDUCTOR-FIXED 120-1306 HZ 28480 9100~2922
R1T7L3 §100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 2100-3822
ALTL4 $100-3522 4 INDUCTOR-FIXED 120-1300 HZ 28480 9196-3922
ALTLY 2100-4434 5 1 INDUCTOR 240UH 2X . 1B5DX.385LF Q=65 226480 4196-4434

See infroduction to this section for ordering information.

* Indicates factory selected value



Model 8901A

P/O Table 6-2. Replaceable Parts (P/O CHANGE 53)

Replaceable Paris

Reference HP Part | C P Mfr

Designation Number o Gty Description Code Mfr Part Number
ALTLE 91090-3313 7 i INDUCTOR RF-CH-MLD 220UH 5% . 165DX.385LG 28480 8100-3313
AL7LT 8100-1625 0 i INDUCTOR RF-CH-MLD 330K 5% 1EEDX 385LE 28480 8100-162%
RI7LE 2140-9840 3 i COIL~VAR 18UH-56.3UH G=20 PC~MT 28480 8140-0840
RL7:10 81001626 1 1 INDUCTOR RF-CH-MILD 35UH 5% 1GBDX 38516 28488 91066-1625
RL7L11 9:140-0841 4 1 COIL-VAR 6.IUH-18.1Ux (=20 PC-MTG 28480 §:40-0841
/17L1? 93140-0303 2 2 INDUCTOR RF-CH-MLD B9.3UH 2% 28480 9540- 03203
Al7L14 9140-0454 5 1 INDUCTOR RF-CH-MLD 18UH 5X . 166DX.385LG 28480 9140-0454
ALTHPL 08902-000261 3 1 COVER-MIXER 28480 08802~00028

2360-0113 2 1 SCREUW-MACH s 32 .25-IN-LG PAN-HD-POZI 09060 ORDER 8Y DESCRIPTION

A17MP2 E001-0176 0 2 GROUND STRA 28480 54010176
A17MP3 0363-0158 0 1 RFI STRIP- FINGERS BE-CU ZINC PLETED 28480 0363-015%
A17a 1853-9281 g 4 TRANSISTOR PNP 2N2907A ST TO-i8 PD=400MW 04713 2N2967A
A1TQ2 1853-0314 3 2 TRANSISTOR PNP 2N2905R SI TO-3¢ PD=R0OMY 04713 2N23065A
R1703 1854-0404 0 i TRANSISTOR NPN SI TO-18 PD=3660W 28480 1854-0404
R1T04 1854-05632 5 i TRANSISTOR NPN 81 PO=180MJ FT=4GHZ 25403 BFR-91
R1TQS 1853-902¢ 4 2 TRANSISTOR PNP SI PD=300MW FT=150tHZ 28480 1853-0020
A1708 1854-0720 3 1 TRANSISTOR NPN ST PD=500HW FT=4GHZ 29488 1854-0720
a1vq7 1853-6020 4 TRANSISTOR PNP SI PD=300HU FT=150MHZ 284380 1853-0%29
AL748 1853-6281 g TRANSISTOR PNP 2N290G7A ST TO-18 PD=400My 04713 2N2BOTA
A17Q9 1853-6281 g TRANSISTOR PNP 2N28G7A SI TO-18 PD=400My 04713 2N2g07A
A17Q19 1853-0314 8 TRANSISTOR PNP 2N2805A SI T0-39 PD=600MY 04713 2N2905R
AR7OLL 1854-0610 0 1 { YRANSISTOR NPN SI TO-46 FT=800MHZ 28480 1854- 0610
R17Q1Z 1858-0008 8 1 TRANSISTOR RRRAY 14-PIN PLSTC DIP 08713 HHGE00 1
/17G13 1853-0281 a TRANSISTOR PNP 2N2807R SI TO-18 PD=400Mu 04713 MN2907R
A17R1 0757-0442 8 1 RESISTOR {0K 31X 125l F TC=0+-100 24545 Ca~1/8-T0-1002-F
A17R2 0757-0200 7 1 RESISTOR 5.62K 1% . 125W F TC=0+~100 24546 C4-1/8-T0-8621-F
AL7R3 05883154 [ 5 RESISTOR 4.22K 1% 1254 F TC=0+-100 24546 C4-1/8-T0~4221-F
AL17Re 0698-5821 g 3 RESISTOR §.62 1% .125W F TC=0+-100 28480 6698-R821
R1TRS 0B98-E8Z) 8 RESISTOR 5.B2 1X .125W ¥ TC=0+-100 28480 9598-8821
A17RE 0598-0087 2 1 RESISTOR 31E 1X .25W F TC=0+-100 24586 €5-1/4-T0-3160-F
RITRY D5498- 0085 9 K RESISTOR 2.64K 1¥ _125W F TC=0+-100 24546 Cé-1/8-T0-2611-F
RL7RE 0529-0135 3 z RESISTOR 71.2 1% ,25W F TC=G+~100 28480 0689-0135§
fi17RE 0699-0135 3 RESISTOR 1.2 1% .25K F TC=0+-100 28480 0588-0135
RL7R10 0638~ 7204 9 K RESISTOR 46.4 1X 05U F TC=0+- 100 24546 C3-1/8-TO-46R4-F
AL7RLL 089§-7226 g 1 RESISTOR 215 1% .05W F TC=0+-100 24546 C3-1/8-TO-215R~F
A17R12 0688-7204 8 RESISTOR 45.6 1% 05U £ TC=0+-100 24548 C3-1/8-TC~4ER4-F
A17813 §157-0421 4 H RESISTOR 825 31X .1254 F TC=(+-100 24546 £4-1/8-T9-825R-F
AL7TR14 0638-3154 o RESISTOR 4.22K %X 1264 F TC=0+-100 24548 CA-1/B-T0-4271-F
A17R1S 0757-0422 5 2 RESISTOR 908 1% 1254 F TC=0+-100 24545 €4-1/8~T0-893R-F
AL7R1E 0698-6382 4 1 RESISTOR 34.8 1X .125W F YC=0+-100 28480 0599-0382
R1TRIT 0757-5433 4 1 RESISTOR 6.81K 1% .125W F TC=0+-100 25546 C4-1/8-To-6811-F
AITR1B 0757-0441 8 1 RESISTOR 8.25K 1% .125W F TC=0+-100 24526 C4-1/8~TO-R251-F
R1TR1G 0598-7204 8 RESISTOR 46.4 1% .05W F TC=0+-100 24546 C3-1/8-T0-4BR4-F
RL7R2D 0757-0798 8 1 RESISTOR 121 1% ,Gl8 F TC=0+-100 28480 0757-0789%
AL7R21 052E-0085 9 RESISTOR 2.61K 1% .125W F TC=0+-100 24546 C4~1/8-TB-26311~F
Ri7R22 0BB8~T205 ¢ 3 RESISTOR S1.1 1X .058 F TC=0+-100 24546 €3-1/8-T0-51R1-F
ALTR22 0688-1205 0 RESISTOR 51.1 1X 056 F TC=0+-100 24548 C3-1/8-T0-S1R1-F
A17R24 0BSE-7216 3 1 RESISTOR 147 1X 054 F TC=0+-100 24546 C3-1/8-TO-147R-F
AL7R2S U688-3154 0 RESISTOR 4.22K 1% 1256 F TL=0+-100 24546 C4-1/8-T0-3221-F
A17R28 0957-0274 5 1 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4~1/8-T0-1211-F
AL17R27 0638-720%5 0 RESTSTOR 51.1 1% 054 F TC=0+~1060 24346 C3~1/8-TO-61R1-F
A17R28 4757-06278 g 1 RESISTOR 1.78K 1% .125W F TC=0+-100 24545 C4-3/8-T0~1781~F
A17R28 0757-5284 g 2 RESISTOR I17.8 1X . 125W F TC=0+-100 18701 ME4CL/8-T0- LIRE-F
A17R30 0698-2441 2 1 RESISTOR 215 1% .125W F TC=0+-100 24545 Ca-1/8-TO-215R-F

See introduction to this section for erdering information.
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Moaodel 8901A

P/O Table 6-2. Replaceable Parts (P/OQ CHANGE 53}

Replaceable Parts

Reference HP Part | C . Mir
Designation Number o Gty Description Code Mfr Part Number
ALTR3 0638-3431 £ 1 RESISTOR 23.7 1% .12% F TC=0+-100 03838 PHESS-1/8-T0-23R7-F
AR17R32 0757-0418 g 3 RESISTOR 619 3% .1256 F TC=0+-100 24546 £4-1/8~T0-G18R-F
ALTR33 0698-3443 I 3 RESISTOR 287 1% .i25W F TC=0+-100 24545 Cé-1/8-T0-287R-F
A17R34 0698-3443 0 RESISTOR 287 1X 125 F TC=0+-104 24546 Ch-1/8-TG-287R-F
A17R3% 0658-3154 0 RESISTOR .22K 1X 125 F T{=0+-100 24546 C4-1/8-T0-4221-F
AL7RIE 0757-6254 9 RESISTOR 17.8 1X .125W F TC=0+-100 18701 MF4CY /8-TO~1TRE-€
A17R37 §757-0394 e 2 RESISTOR 51.1 1% .125W £ TC=0+-100 24545 Ca-1/8-T0-51R1-F
A17R28 £757-0180 2 1 RESISTOR 31.6 1X .125W £ TC=0+-100 28480 9757-0180
f1LTR39 4757-0384 3 RESISTOR 5i.1 iX .125W F TC=0¢~100 24545 C4-1/8-T0-§1R1-F
AL7RAC 07570418 g RESISTOR B1§ I .125W F TC=0+-160 24545 C4-1/8-TO-B13R-F
ALTR4L 06583443 0 RESISTOR 287 1% .125W F TC=0+-100 24545 C4-1/8-Te-28TR-F
RA1TR42 BT5T-0401 0 2 RESISTOR 100 1% .125W F TC=0+-100 24546 €4-1/8-To~101-F
RITRGT 07570401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
ALTRA4 0757-0418 9 RESISTOR 619 1% .125W F TL=0+-100 24548 C4-1/8-TO~B19R-F
RLTR4S 0598-4037 0 2 RESISTOR 45.4 1X . 1250 F TC=0+-100 24548 Cé-1/8-TO0-48R4-F
ALTR4B 0§98-8821 8 RESISTOR 5.62 1% .125W F TC=0+-100 28480 0588-8821
ALTRA7 0598-4037 ¢ RESISTOR 46.4 1% 1256 F TC=0+-100 24546 C4~1/B-TG-4ER4~F
ALTRAE 059E-3438 2 1 RESISTOR 147 1¥X _125G@ F TC=0+-100 24546 C4~1/8-T0-147R-F
AL7R4S 0757-0422 £ RESISTOR 809 1% .125W F TC=0+-100 24545 C4-1/8-T6-808R-F
A17TRSC 0698-3154 ¢ RESISTOR 4.22K 1% .125W F TC=0+~100 24545 C4-1/8-T0-A221-F
A17T1 vgse1-g0031] 7 i XFHMR TORD14.OTRN 28480 08301-80031
ALTUL 08901-57001f 3 1 MIXER CIRCUIT 28480 0890167001
0340-0850 0 1 INSULRTOR-XSTR TFE 28480 63400850
1251-1558 7 12 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 22430 1251~ 1558

See introduction to this section for ordering information.
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Model 89014 08901-90032
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Figure 6-1. Top Chassis Parts, Mechanical Parts, and Cable Identification
(P/O CHANGE 54).
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Model 8901A

P/O Table 6-2. Replaceable Parts (P/O CHANGE 55)

Replaceable Parts

Reference HP Part C . M¥Fr

Designaticn Numbar o Qty Description Code Mfr Part Number
A20 08901-60285 - SERIAL PREFIX 2617A AND ABOVE
A0 $8901-60285 1 LD CONTROL GSSEMBLY 28480 08801-50285
A20c1 016G~ 4835 7 3 CAPACITOR-FXD . IUF +-10% 50vDC CER 28480 0150-4835
A20C2 81E6-4835 7 CAPACITOR-FXD . iUF +-10% S0VDC CER 28480 0150-4835
820C3 0480-174E 5 2 CAPACITOR-FXD 15UF+-10X 20VDC TA 5B2BY 1500 156X9070B2
azoc4 01B0-4835 7 CAPRCITOR-FXD . 1UF +~30% 50VODC CER 28430 0160-4B35
AZOCS 0180-1746 5 CAPRCITOR-FXD 1SUF+-10X 20VDC TR 56283 150D 156XU020B7
RZOCEH 0180-0268 5 1 CRPACITOR-FXD 1UF+50-10% 150VDC AL 56285 30D10561508A2
R20CT 6i60-4801 7 2 CAPACITOR-FXD 106PF +~5% 100VDC CER 28480 0160-480%
R20CSH 0150-4832 4 8 CAPACITOR-FXD .0iUF +-10% 100VDC CER 28480 01604832
A20C3 0160-4301 7 CAPACITOR-FXD 100PF +-5X 100YDC CER 2B48G 0160-4801
AZOC L0 0156G-4832 4 CAPACITOR-FXD .GLUF +-10X 100VDC CER 28480 0160-4832
R20C1L 0160~ 4832 4 CAPACITOR-FXD ,GIUF +-10X 100VDC CER 28480 0180-4832
f2oC12 0160-4507T 3 i CAPACITOR-FXD 33BF +-5% 100VDC czn 9+-30 28489 0160-4807
A20C13 5180-0187 8 i CAPACITOR-FXD 2.2UF+-10% 20vDC T 56289 1500 225X3020AR2
Azoc14 01B0-4814 2 1 CAPACITOR-FXD L50PF +-5% 100VDC cen 28480 0160-4814
AZOC15 01B0-6832 & CAPRCITOR-FXD ,01LUF +-10% 100VDC CER 22480 0160-4832
A20C1E 01694832 4 CAPACITOR-FXD AQLUF +-10% 100VDC CER 28480 0160-4832
A2oC1? 0180~0161L 4 1 CRPACITOR-FXD .01UF +-10% 200vDC POLYE 28480 0160-016%
A2oC1e 0150-3324 7 1 CABRCITOR-FXD 1UF +-5% 100VDC MET-POLYC 28480 0160-3324
R20C18 0450-4832 4 CAPACITOR-FXD ,DIUF +=10% 100VOC CER 28420 0160-4832
A29C20 G180- 13997 ] 1 CAPACITOR-FXD 20UF+50-10% 150VDC AL 28480 0180-1897
RzOC2: 0i50-4832 4 CAPACITOR-FXD . 01UF +-10% 100vDC CER 28480 0160-4832
R20C22 0iB0-4822 2 2 CAPACITOR-FXD L0QOPE +-5% 100VDC CER 28450 0160-4822
AZOC23 0160-4522 F CAPACITOR-FXD L000PF +-SX 100VDC CER 23480 0160-4822
AZoCz4 0160-4832 4 CAPACITOR-FXD . O1UF +-19% 150vDC CER 28450 01E0-4832
AZOCRL 1805-1085 B 2 DIODE-SM SIG SCHOTTKY 28480 1801-1085
A20CR2 1801~1085 8 DIODE-SM SIG SCHOTTRY 28480 1801-1085
A20CR3 NOT ASSIGNED

AZOCRE NOT ASSIGNED
AZOCRS 1801-6050 3 13 DIODE-SWITCHING BOV 200MA 2NS DU-35 28480 1865-0050
R2OCRE 1601-0050 ] DICDE-SWITCHING 80V 200MR 2NS DO-3% 28480 1801-0050
R2QCR? £801-0050 3 DIODE-SWITCHING B0V 260MA 2NS DO-35 28480 13010080
RI0CRE £801-0050 a DIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1801-0080
AROCRY 1901-9050 3 DIODE- SWITCHING 80V 200MA 2NS DO-35 28480 1803-9059
AZOCRLD $901-0518 8 3 DIODE-SM SIG SCHOTTKY 28480 1501-0518
AZOCR1L 1801-0518 8 DIODE-SM SIG SCHOTTKY 28480 1601-0518
A20CRLZ 1801-0080 3 DIODE-SUITCHING BOV 200MA 2NS DO-35 28450 1905-0055
AZOCRL3 - 1961-0050 3 DIODE-SUITCHING 80V 200MA ZNS DO-15 28480 1901-6080
A20CR14 1861-0050 3 DIODE-SWITCHING 80V 208MA gNS DO~35 25430 1801-0059
RZOCRLS 1801-0850 3 DIODE-SWITCHING 20V 200MR ENS DO-35 28480 1301-0050
B2OCR1E 1991-0050 3 GIODE-SWITCHING 80V Z0OMA 2NS DC-35 25480 1901-0050
A20ER1T 18010518 8 DIOCE-SM SI16 SCHOTTKY 28480 1901-0518
K2OCR1E 1801-9518 & BIO0E-SM SIG SCHOTTKY 28480 1801-0518%
RZOCR1S 1801-0518 g DIODE-SH $I6G SCHOTTKY 23480 1601-9513
AZOCRZD 19010059 3 DTOBE-SWITCHING 80V 200MR NS DO-35 28480 18010059
A20CR21 NOT ASSIGNED
a7oCkR?2 1801-0056 3 OTODE-SWITCHING BOV 20OMA 2NS DO-35 28480 £905-5050
R2OCR23 NOT ASSIGNED
AZOCR24 1901-0518 8 DI0DE-SM SIG SCHOTTRY 28489 1901-9518
R2OCR2E 1801-0050 3 DICDE~SWITCHING S0V Z00MR 2NS DO-35 28480 1801-0050
RZeDST NOT ASSIGNED

AZo0s2 NOT RSSIGNED
A2 oDs3 1996-9747 6 2 LED-LAMP LUM~INT=S00UCD IF=30MA-MAX 284801  HLMP-150%
R20D54 1886-0717 B : LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 ] HLMP-1E01
AzoLL 9100-3922 4 3 INDUCTOR-FIXED 120-1300 HZ 28480 9100-39p2
AZoL2 8100-3822 & INDUCTOR-FIXED 120-1300 HZ 28480 5100-3522
AZOL3 8100-3822 3 INDUCTOR-FIXED 120-12300 HZ 28480 £100-3822

See Introduction te this section for ordering information. * Indicates factory selected value
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Model 8901A

P/O Table 6-2. Replaceable Parts (P/O CHANGE 55)

Replaceabie Parts

Reference HP Part C : Mfr

Designation Number 5| Qty Description Code Mfr Part Numbar
A20 08901-60285 ~ SERIAL PREFIX 2617A AND ABOVE
R20MP1 08901-00104} 7 1 CVR L0 CONT BD 28480 $9961-00104

2350~0113 2 2 SCREW-MRCH 6§32 .25-IN-L6 PAN-MD-POZI 00800 | DRDER BY DESCRIPTION

A2001 1854-0477 7 & | TRANSISTOR NPN 2N2222A SI To—xs Pa=5oaﬂm 04713 INZ220R
R20G2 1853-0034 0 3 | YRANSISTOR PNP SI TO-1B PD=36 28420 1853-0034
R20G3 1B54-0477 7 TRANSISTOR NPN 2N22228 ST TO-ls Pausoaﬁm 04713 2N27222R
R20G4 13520034 ) TRANSISTOR PNP SI T0-18 PO=350M 28480 1853-0034

R20G5 1854-0378 1 1 | TRANSISYOR NON 2N51GH $I TO-3% po=aoomu 31585 ZN5 108
#2066 1854-0477 1 TRANSISTOR NPN 2N2222R SI TO-18 PD=500Mu | 04713 ENZ222A
A20G7 1853-0034 6 TRANSISTOR PNP SI TO-18 PD=350Mu 28480 1853-0034
R2008 NOT ASSIGNED
R20GS NOT ASSIGNED
R20GLO0 NOT ASSIGNED
R20G11 NOT ASSIGNED
R20G12 1854-0813 5 3 | TRANSISTOR NPN 2N2501S $I T0-39 PD=iW 28480 1854-0813
RZOGL3 $BE3-0462 8 2 | TRANSISTOR PNP 2N3535 SI TO-39 PO=1U 28480 1853-04F2

R20G14 NOT ASSIGNED

R20GLE NOT ASSIGNED
A20G1L6 1854-0477 7 TRANSISTOR NPN 2N2222R SI TO-18 PD=SooMu | 04712 PN22ZRA0

R20Q17 NOT RSSIGNED

APO01E NOT ASSIGEND
A20018 1853-0584 7 TRANSISTOR-DURL PNP 2N3808 TO-178 284890 1853-0584
AZ20020 1854-0474 4 3 TRANSISTOR NPK SI PD=310Mu FT=100MHZ 04712 2N5551
620G21 1854-0474 4 TRANSISTOR NPN ST PO=310My FT=100MHZ 04713 ZNB5E L
nZoG2 2 1854-0813 5 3 TRANSISTOR NPN 2N3§01S SI TC-38 PD=1l 28480 18540813
R20G23 1853- 0462 g 2 TRANSISTOR PNP 2N3E35 SI T0-39 POw il 28480 1853-0462
A20G24 18530584 7 TRANSISTOR-DUAL PNP 2N3808 TO-78 28480 1253-6584
AZOQ2S NOT RSSIGNED
R20626 1854-0812 5 3 TRANSISTOR NPN 2N3501S SI TO-3% PD=1l 28480 1B54-0813
A20G27 1854-0474 4 TRANSISTOR NPN SI PD=310Mi FT=100HHZ 04713 2NBSE ]
R20G2E 18540477 7 TRANSISTOR NPN 2N2222R SI TO-18 PD=500MW | 04713 2N2222R
A20RL 2160-3181 B 1 | RESISTOR-TRMR 20K 10X ¢ SIDE-ADJ 17-TRN 02111 43P203
a2oR? 0757-0483 4 1 | RESISTOR 82.5K 1X .125W F TC=0+-100 24546 Cé-1/8-T4-8252-F
AP0R3 0555-7284 5 2 RESISTOR 100K 1% .05l F TC=0+-100 24545 C3-1/8-T0-1003-F
AZORE 0E0E-7284 5 RESISTOR 100K LX .05 F TC=0+-100 24545 C3-1/8-T4~1003~F
A20RS 0598~ 7260 7 4 | RESISTOR 10K 1X .05W F TC=0+-160 24546 C3-1/8-Te-3002-F
A20RE 0589-038L 1 1 | RESISTOR 40K .iX .14 F TCRO+-15 28480 0653-0381
RRORT 0593-0122 8 2 RESISTOR 4.8K ,1% .125 F TC=0+-25 28480 0§2§-0122
R20RE 05890122 8 RESISTOR 4.8K ,1X ,125W F TC=0+-25 25480 0583-0122
f20RS 0558-6360 B 1 RESISTOR 10K .iX .125W F TC=0+-25 28480 0548-6380
R20R10 0538-8048 2 1 RESISTOR 54K .1X .125W F To=0+-25 18761 ME4CL/8-T3-6402-B
AR0RL1 0757-¢288 2 3 RESISTOR 13.3K 1X 1254 F TG=0+-100 197631 MFACL/B-TO-1332-F
R20R1Z 0538-3152 g 2 RESISTOR 3.48K 1% 12548 F TC=G+-100 24545 | CA-1/8-TO~3481-F
R20R13 0538-2154 0 4 RESISTOR 4,22K 1X 1250 F TC=0+-108 24548 C4-1/8~TO-4221-F
R20R14 0ES8-8212 1 1 RESISTOR 8K .25X 1254 F TC=0+-2§ 18701 | MF4CL/4-T8-50031-C
A20ALE 0B88- 7280 b RESISTOR 10K 1X .05W F TC=0+-100 24548 | C3-1/3-To-1002-F
RZORLE 1810-0204 5 1 | NETWORK-RES B-SIP1.0K OHM X 7 01121 208R102
RZORLT 05G8-7244 7 4 RESISTOR 2.15K 1% .05W F TC=0+-109 24548 | C3-1/8-TQ-2151-F
A20RLE 05S8-7244 7 RESISTOR 2.3i5K 1X .05U4 F TC=0+-100 24546 | C3~1/8-T0-2151-F
R20R18 068B-7278 3 1 RESISTOR §1.9K 1X .05 F TC=0+-100 24546 1 £3-1/8-T0-5192-F
R20R20 0EGE-2448 & 1 RESISTOR 2B.7K 1X ,125W F T¢=0+-100 74546 |  C4-1/8-T0-2872-F
RIORZL 0757~02R% 2 RESISTOR 13.3K 1% .1254 F TC=0+~100 18701 | MFAC1/B-TO-1332-F
AZOR2Z 0757~ 0290 5 1 RESISTOR §,18K 1X .125W F TC=0+~100 19701 | PMF4CL/B-TO-51B1-F
R20RZ 3 G68R-0085 8 F] RESISTOR 2,81K 1X 1284 F TC=0+-100 24546 | CA-1/8-TO-28L1-F
R20R2 4 QEBB- 3260 8 1 RESISTOR 464K 1X 4254 F TC=0+~100 28480 0E9B-3260
RZOR2S 0B88-3266 5 1 RESISTOR 287K 1% 125U F TC=0+-100 24548 C4- 1/8-T0-2373-F
AZOREE 0688-7286 7 2 RESISTOR 121K 1% .05W F TC=0+~100 24846 | C3-1/B-T0-1213-F
AZOR2? NOT ASSIGHED

AZOR2E NOT ASSIGNED
AZOR2Y 0B08-3438 3 1 RESISTOR 147 £X 1284 F TC=0+-100 24546 | C4-1/8-T0-187R-F
RZORZ0 0695~ 3154 5 RESISTOR &,22K AX .1254 F T(=0+-100 24548 | Cd-)/8-TO-8224-F

See Introduction to this section for ordering information.
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Model 8501A

P/C Table 6~2. Replaceable Parts (P/O CHANGE 55}

Replaceable Parts

Reference
Designation

HP Part
Number

c
(o}

Qty

Description

Mfr
Code

Mfr Part Number

A20

R20R3L
AZOR32
A20R32
A20R3a
R2Z0OR3E

AZ0R3E
R20R37
[20R38
RZOR3E
REZOR4&0

AZ0RA1
RZOR42
R20R43
R20/44
RAZGRES

RZOR4E
RA2GRAT
AZOR4E
A20R48
A20R50

R20RE1
A20RE2
A20R53
A20RG4
R20RES

A20REE
RI0RST
A20RGE
A20R5Y
A20RE0

H20R61
RI0RE0-RES
RICRTO
#H20RTY
A20R72

RIORT3
RICR74
R2ORTE
R2Z0R7E
RIORTT

AZORTH
AZGRTH
R20RE0

A20REL
RZ0ORB2

AZ0TPL
R2GTP2
A207P3
A20TP4

AZ0UL
A20u2
a20u3
RaoL4
R2oUS

R20UE
RzoU?
AZoUE
RzZOUY
RZOULO

08901-

6598-7258
BEIE-7280
0E98-7244
G598-7244
D508-3154

0757-0288
1810-02906

0§98-008S

0757-0123
0658-7248
0688-7260
0E28-3152

0698-7276
0DB8E-3159
0757-0123

0E88-7261
06488-7258

0658~7238
0767-0123
0757-01849
0B9B-7236
069B-7258

0688-723%

0B98-7236
Q638-3438
069E-7236

9g98-0082
DEYE-3154
0698-7228
0628-7238
0Bg8-7288

05889-0088

0888~-7248

1251-0600
1261-0H00
1251~0600
1251-0600

1828-098%
1828-CH6E
1820-11898
1826-089¢
1B26-0716

1820-1189
1820-118%
1820-1189
1820-12186
1825-0188

o L e L.

CHCAN OO i b fa)

) O

R R N R R I T L]

L]

D dpr RO OB~ DOOOD

LR g

-

AOAT LRI AR b b b

RESISTOR B,08K 4X . 05W F 70=0+-300
RESISTOR 10K 1X .05 F TC=0+- 320

RESISTOR 2.15K 31X .05 F TC=0+-100
RESISTOR 2.15K 1X .05 F TC=0+~£00
RESISTOR 4.22KK IX L1250 F TO=0+-100

RESISTOR 13.3K iX 1254 F TC=0+-100
NETUWORK-RES B~SIPIC,0K OHM X 7

NOT ASSIGNED

NOT ASSIGNED

RESISTOR 2,61k 1X 1254 F TC=0+~100

NOT RSSIGNED

RESISTOR 34.8BK 1% . 1254 F TC=0+-100
RESISTOR 3.18K 1X .0BW F TC=0+-100
RESISTOR 0K iX .0BW F TC=0+-100
RESISTOR 3.48x 1% 5250 F T(=0+-100

RESISTOR 45.4K 1X 05U F TC=0+-100
RESISTOR 26.4K 1X 1284 F TC=0+-100
RESISTOR 34,8k 1% 1250 F TC=0+- 100
NOT RSSIGNED

NOT RSSIGNED

RESISTOR 11K XX 05U F TC=0+-100
RESISTOR B.25K 1X .0BW F TC=0+-100
NOT RSSIGNED

NOT ASSIGNED

NOY ASSIGNED

RESISTOR IK IX .05W F ¥C=0+-100
RESISTOR 34.8BK IX .125W F TC=8+-100
RESISTOR 21.5K IX 125W F T{=0+-100
RESISTOR 1K 1% ,0Bw F TC=0+-100
RESISTOR 9.08K 1% 05U F TC=0+-100

RESISTOR 1K 1% .05 F TC=0--109
NOT RSSIGNED

RESISTOR 1K 1% 05 F TC=0+-100
RESISTOR 178 1X .125W F TC=0+-100
RESISTOR 1K 1% . 05W F TC=0+-3100

RESISTOR 464 1% 1286 F TC=0+-100
RESISTOR 4,22K X .125W F TC=0+-100
RESISTOR 1K 1% .0S5W F TC=0+-100
RESISTOR 1K 1% 0Bl F TC=0+-100
RESISTOR 121K X 05U F TC=0+-100

RESISTOR 2.15M 31X (125U F TC=0+-100
NOT RSSIGNED
NOT RSSIGNED

NOT RSSIGNED
RESISTOR 3.16K 1X .054

CONNELCTOR-56L CONT PIN

TC=0+-100

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

IC OF AMP GP B-DIP-C PKG
IC MULTIPLXR B-CHRAN-ANLG
IC GATE TTL LS NAND QURD 2-1

1€ QP AMP GP DURL 8-DIP-L P

IC OF AMP LOW-NOTISE DURL 8- DIP C PKG

IC INV TTL L5 HEX 1-INP

IC FF TTL L5 D-TYPE POS-EDGE-TRIG COM

I INV TTL 5 HEX 1-INP
IC DCOR TYL LS 3-TO-B-LINE 3-THP
IC CONY B-B-~D/R 16-DIP-C PKG

F
1. l4-MM-BSC-S2Z
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-87
1.14-MM-BSC-S2
1. 14-MM-BSC-5Z

iS—DIP-C PKG

60285 - SERIAL PREFIX 2617A AND ABOVE

24545
24546
24546
24545
24545

18704
oLri2L

24545

28480
24546
24548
24548

24546
28480
28480

24548
24545

24545
28480
24546
24546
24546

24546

24548
26548
24548

24548
24548
24548
24548
24548

28480

24548

2848¢
2848¢
28480
284890

27014
17856
1295
04713
18324

01295
01295
01288
01285
04713

€3-1/8-T0-9081-F
£3-1/8-T0-1002~F
C3-1/8-TQ-2151-F
C3-1/8-T0-2}51~F
C4-1/8-TG-4221-F

WE4CL/B-TO-1332-F
20BRL03

C4-1/8-TO-2B11-F

0757-0123

C3-1/8-T0~-3161-F
C3-4/8-T0-J002-F
C4-1/8-TO-3421-F

C3-1/B-TO~4842-F
0688-3158
0757-0123

C3-1/8-T0-1102-F
C3-41/8B-T0-8251-

£3-1/B-T0-1001-F
757-0123

C4-1/8-TH-2182-F
€3-1/8-T0-1001-F
€3-1/8-T0-8061-F

C3-1/8-TO-100L-F

C3-1/8~T0~100i~F
C4-1/8-T(-178R-F
£3-1/8-Te-100L-F

C4-1/8-T0-4B40-F
CA-1/8-T4-4271-F
C3-1/8-T0~1001-F
C3~1/8-TO-L001-F
C3-1/8-T0-1213-F

26%8-0089

C3-1/8-T0-3161-F

1251-0600
1251-0800
1251-CEOD
1251-0600

LM3G7I
DGEO8BK
SNT4LS03N
MC1458U
NESEI2AFE

SNTALS04N
SNT4LSITEN
SNT4LSOEN
SNT4LS13BN
MC14081~8

See introduction to this section for ordering information.
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Model 3901A

P/O Table 6-2. Replaceable Parts (P/O CHANGE §5)

Replaceable Parts

Refergnce
Designation

HP Part
Number

c
D

Gty

Description

Mfr
Code

Mfr Part Number

A20

R20UL1
R20U1L2
R20UL3
RZ0U14
R2OULS

R20ULS
R20ULT
R20ULS
A0ULS
R20U20

A20U21
R20URZ
A20u23
R20VRY

20U

08901-

1820-121¢6
18286-9188

1826-08606
1820-15%5

1820-1411
1820-~1411
1820-1411
1820-1411
1820- 1411

1820- 1411
1820-1411
18286~ 0606
1862- 0955

g189-G0C5

o W0 Voo OO0 0O0 3 OO

60285 - SERIAL PREFIX 2617A AND ABOVE

IC DCDR TTL LS 3-TO-8-LINE 3-IwP 01288
IC CONV 8-B-D/R 16-DIP-C PKG 04743
NOT RSSIGNED

IC SUITCH ANLG OUAD 1E-DIP-C PKG 17858
IC FF TTL LS D-TYPE POS-~EDGE-TRIG COM 01298
IC LCK TTL LS D-TYPE 4-BIT 01288
IC LCH TTL LS B-TYPE 4-BIT 01285
IC LCH TTL LS D-TYPE 4-8I7 01208
IC LCH TTL LS D-TYPE 4-BIT 01298
IC LCH TTL LS D-TYPE 4-BIT 03288
IC LCH TTL LS D-TYPE #-8I7 D129%
IC LCH TTL LS D-TYPE 4-8IT 01295
IC SWITCH ANLG QUAD 16-DIP-C PKG 17866

DIODE~-ZNR 7.5V 5X DO~35 PD=, 4 TC=+. 062X 28480
RESISTOR-ZERD OHMS 22 AUWG LEARD DIA 28480

SNT4LE1TEN
MCi498L-8

D620 1BK

SNTALSLITSEN
SN74LSTSN
SNT4LSTEN
SNT4LSTEN

SNT4LSTEN
SNTALETEN

SNT4LSTEN
SNT4LSTEN
DGZOLBK -
1802-0855

8158-0005%

See introduction to this section for ordering information,
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Model 8901A
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A20 LO Control Assembly Compoment Locations (P/O CHANGE §5).
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A20 LO Control Assembly Component Locations (P/0 CHANGE 55).
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Model 89014 08901-90032
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P/0 A18 LO Divider Assembly (P/O CHANGE 56).
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Model 8901A 089C1-90032
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P/O A5 Voltmeter Assembly Component Locations (1 Of 2) (P/O CHANGE 58).
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F/0 A5 Voltmeter Assembly Component Locations (2 of 2) (P/O CHANGE 58).
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NOTES

b, SEE TABLE 8-§ FOR SCHEMATIC

DIAGRAM NOTES.

2. THE DIAGRAM BELOW SHOWS THE
GUTPUT STAGE OF COMPARATOR AI8BUZ IN DETAIL.

Y

3. OPEN COLLECTOR QUTPUT.

4, PL TRACE INDUCTOR

REFERENCE DESIGNATIONS

ND PREFIX AZS
1,10 J3
Wi,2,22,36 28

AL =

128 XA G
CRI,%,4,7,8

41,2

Ki-5

Li LB

81,2,6-11
Ri-8,7-17,19-62

i

U3

NOT ASSIGNED: A5 CR2,5,6:i03-5;

RG, 18

TRANSISTDR AND
INTEGRATED CIRCULT

PART NUMBERS
REFERENCE PARY
DESIGNATIONS NUMBERS
i,2,6-8 t853-0281
Q8,10 18530020
ail ERE4-007 |
i [B26-0013
U2 18260098
us i826-0181

ALBKI

BOTTOM VIEW

AIBK2-T
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AlSUL,2 CIRCUIT
TOP VIEW BOARD
8 TOP VIEW
' o o8
KEYHO o
o o
40 o8
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a4
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o o
o o
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é
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Figure 8-68. RF Input Schematic Diagt
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CHANGE 18, P/O Figure 8-68 . A15 RF Input Assembly, Schematic Diagram
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