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CERTIFICATION

Hewletr- Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlen-Packard further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, 1o 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 year 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 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 Hewlert-
Packard products.

For any assistance, contact your nearest Hewlett- Packard Sales and Service Office. Addresses are provided at
the back of this manual
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SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be reviewed for familiarization with safety
markings and instructions before operation. This product has been designed and tested in
accordance with international standards.

SAFETY SYMBOLS

A 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).
f Indicates hazardous voltages.

-._I._-.' Indicates earth (ground) terminal.

WARNING The WARNING sign denotes a hazard. It calls attention to a procedure,
L______] practice, or the like, which, if not correctly performed could result in

personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully understood and met.

The CAUTION sign denotes a hazard. It calls attention to an operating
CAUTION 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.

SERVICING

WARNING |

Any servicing, adjustment, maintenance, or repair of this product must be performed only by qualified
personnel.

Adjustments described in this manual may be performed with power supplied to the product while
protective covers are removed. Energy available at many points may, if contacted, result in personal

injury.
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HP 8757A NETWORK ANALYZER

POWER CABLE™ HP-IB INTERFACE CABLE

“POWER CABLE/PLUG SUPPLIED DEPENDS ON COUNTRY OF DESTINATION,
REFER TO SECTION It FOR PART NUMBER INFORMATION.

Figure I-l.  HP 87574 Option 001 Scalar Network Analyzer and Accessories Supplied
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General Information

SECTIONI
GENERAL INFORMATION

INTRODUCTION

This Operating Manual contains information required to
install, operate, and test the Hewlett-Packard Model
8757A scalar network analyzer. Information required to
adjust and service the HP 8757A is provided in a separate
Service Manual (HP part number 08757-90003). Figure
1-1 shows the HP 8757A Option 001, with accessories
supplied.

This manual is divided into four sections which provide
the following information:

a. SECTION I, GENERAL INFORMATION, in-
cludes a brief description of the instrument and
available options, safety considerations, accessories
supplied, equipment available, and tables of speci-
fications and supplemental performance charac-
teristics.

b.  SECTIONII, INSTALLATION, provides informa-
tion for initial inspection, preparation for use, line
voltage and fuse selection, connectors and cables,
rack mounting, storage and shipment.

¢.  SECTIONIIL, OPERATION, is divided into sub-
sections. Operating Information is a complete de-
tailed reference for operating the HP 8757A. The
Operating Note provides tutorial information on lo-
cal operation of the HP 8757A with other instru-
ments. Two programming notes are supplied: the
Introductory Operating Guide and the Quick Refer-
ence Guide, These provide information on remote
operation of the HP 8757A with a controller.

d. SECTION 1V, PERFORMANCE TESTS, contains
a list of recommended test equipment, and tests to
verify that instrument performance is in accordance
with the specifications listed in Section 1.

The separate Service Manual is divided into five sections
as follows:

a. SECTION 1V, PERFORMANCE TESTS, is a
duplicate of Section IV in the Operating Manual.

b. SECTION YV, ADJUSTMENTS, provides informa-
tion required to properly adjust and align the instru-
ment after repair or replacement of an assembly.

¢.  SECTION VI, REPLACEABLE PARTS, provides
lists and illustrations of all replaceable parts and as-
semblies in the instrument, together with ordering
information.

d. SECTION VII, MANUAL BACKDATING
CHANGES, contains backdating information re-
quired to make this manual compatible with earlier
shipment configurations of the instrument.

e.  SECTION VIII, SERVICE, supplies information to
troubleshoot and repair the instrument. An overall
block diagram is provided, and each assembly is
documented separately with a circuit description,
schematic diagram, component locations diagram,
and troubleshooting information.

On the title page of this manual is a microfiche part num-
ber. This number can be used to order 10 X 15 centimeter
(4 X 6 inch) microfilm transparencies of the manual.
Each microfiche contains up to 60 photo duplicates of the
manual pages. The microfiche package also includes the
latest Manual Changes sheet as well as all pertinent Serv-
ice Notes,

Refer any questions regarding this manual, the Manual
Changes sheet, or the instrument to the nearest Hewlett-
Packard Sales/Service Office. Always identify the in-
strument by model number, complete name, and com-
plete serial number in all correspondence. A worldwide
listing of HP Sales/Service Offices is provided at the back
of this manual.

INSTRUMENTS COVERED BY MANUAL

Attached to the rear panel of the instrument is a serial num-
ber plate (illustrated in Figure 1-2). The serial number is
in two parts. The first four digits followed by a letter com-
prise the serial number prefix; the last five digits are the
suffix. The prefix is the same for all identical instruments;
it changes only when a change is made to the instrument.
The suffix, however, is assigned sequentially and is diifer-
ent for each instrument. The contents of this manual apply
directly to instruments with the serial number prefix(es)
and the firmware revision(s) listed under SERIAL NUM-
BERS AND FIRMWARE REVISIONS on the title page.
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SERIAL NUMBER
P =
PREFIX SUFFIX
e, o corn,

( SER 1234A 12345 )

INSTALLED
OPTIONS

FACTGRY}

A | T oe i oss

Figure I-2.  Typical Serial Number Plate

An instrument manufactured after the printing of this
manual may have a serial number prefix or a software
revision number that is not listed on the title page. An
unlisted serial prefix or revision number indicates that the
instrument s different from those documented in this
manual. In this case, the manual for the newer instrument
is accompanied by a yellow Manual Changes supplement.
This supplement contains change information that
explains how to adapt the manual to the newer instrument.
In addition to change information, the supplement may
contain information that applies to all instruments, regard-
less of their serial prefix or software revision number.

To keep this manual as current as possible, Hewlett-
Packard recommends that you periodically request the
latest Manual Changes supplement. The supplement for
this manual is identified with the manual’s print date and
part numnber, both of which appear on the title page. Com-
plimentary copies of the supplement are available from
Hewlett-Packard.

For information concerning a serial number prefix that is
not listed on the title page or in the Manual Changes sup-
plement, contact your nearest Hewlett-Packard
Sales/Service Office.

SAFETY CONSIDERATIONS

This product has been manufactured and tested in accor-
dance with international safety standards. Before oper-
ation, this product and related documentation must be
reviewed for familiarization with safety markings and
instructions. A complete listing of safety considerations
precedes Section I of this manual and is also supplied in
the Service Manual.

SPECIFICATIONS

Instrument specifications are listed in Table 1-1. These
specifications are the performance standards or limits
against which the instrument is tested. Table 1-2 lists sup-

piemental performance characteristics. These are not

specifications but are intended to provide information
useful in applying the instrument by giving typical but
non-warranted performance parameters.
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DESCRIPTION

The HP 8757A is a microprocessor-based receiver ca-
pable of making scalar (magnitude only) reflection and
transmission measurements over a frequency range deter-
mined by the external detectors used. It has a large screen
for display of measurement results. It is programmable
over the Hewlett-Packard Interface Bus (HP-1B). HP-IB
is Hewlett-Packard’s hardware, software, documentation,
and support for IEEE-488 and IEC-625, worldwide stan-
dards for interfacing instruments. Whether or not the
HP 8757A is being controlled remotely over HP-IB, it can
control a specific plotter and/or source through the
8757 System Interface. A measurement with the
HP 8757A requires the connection of detector(s) and/or
directional bridge(s) to the detector inputs on the front
panel, and the use of a compatible RF/microwave source.

The HP 8757A is locally operated by front panel controls
and by menu selection using “soft” keys adjacent to the
CRT. It has four independent but identical measurement
channels, allowing simultaneous viewing of up to four
meastrement parameters with independent resolutions.
The standard instrument has three detector inputs (A, B,
and R), while the Option 001 has four detector inputs (A,
B, C, and R). Detailed information concerning operation
of the front panel controls and the menus and soft keys is
provided in Section I, Operation, of this manual.

AC and DC Detection

The HP 8757A uses either AC or DC detection techniques
in conjunction with its detectors. AC detection provides
very stable measurements even with temperature varia-
tions and RF interference. DC detection should be used
for modulation-sensitive devices, such as nonlinear
amplifiers and narrow-band filters; and for devices that
cannot be modulated, such as oscillators.

In AC detection, an RF or microwave signal is amplitude
modulated with a 27.778 kHz square wave, providing the
stimulus to the device under test. The output signal from
the device under test is then detected by a compatible
detector, and the HP 8757A filters, digitizes, and displays
the response. A 27778 kHz modulation signal is available
from the rear panel of the HP 8757A to drive an external
modulator for a source without internal amplitude modu-
lation capability.

In DC detection, an unmodulated CW (continuous wave)
signal provides the stimulus to the device under test. This
signal is rectified by the detector and then transformed into
an AC detectable signal. The transformation is accom-
plished by the detector’s chopping and sampling circuitry.
The rectified signal is chopped at 27.778 kHz and made
10 resemble a square wave.
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HEWLETT-PACKARD INTERFACE BUS (HP-1B)

The HP 8757A is factory equipped with a remote pro-
gramming interface using the Hewlett-Packard Interface
Bus (HP-1B). This provides a remote operator with the
same control of the instrument available to the local
operator, except for control of the power line switch and
internal tests. Remote control is maintained by a control-
ling computer that sends commands or instructions to and
receives data from the HP 8757A using the HP-IB. Several
output modes are available for outputting data. Through
a subset of HP-GL (Hewlett-Packard Graphics Language),
user graphics can be plotied on the HP 8757A CRT. A
complete general description of HP-IB is provided in
“Condensed Description of the Hewlett-Packard Interface
Bus” (HP part number 59401-90030),

Whether or not the HP 8757A is being controlled remote-
Iy over HP-IB, it can control a specific plotter or printer
and/or source through the 8757 System Interface. A
separate interface connector for the 8757 System Inter-
face is located on the rear panel of the HP 8757A. The HP
8757A itself controls the 8757 System Interface and there
must be no other controllers attached to this connector.

OPTIONS AVAILABLE

The following are available as optional versions of the
HP 8757A.

Option 001

The HP 8757A Option 001 is supplied with four front
panel detector inputs (A, B, C, and R}.

Option 908, Rack Mount Without Handles

The HP 8757A Option 908 is supplied with a rack mount
kit containing a pair of flanges and the necessary hardware
to rnount the instroment without handles in an equipraent
rack with 482 .6 mm (19 inches) horizontal spacing. Refer
to Section I of this manual for installation instructions for
this kit.

Option 909, Rack Mount With Handles

Option 909 is supplied with a kit containing the necessary
hardware for preparing the standard instrument to mount
on an equipment rack with 482.6 mm (19 inches) horizontal
support spacing. Refer to Section I of this manual for in-
stallation instructions for this kit.

Option 910, Extra Operating and Service Manuals

The standard instrument is supplied with one Operating
Manual and one Service Manual. Option 910 provides an
additional Operating Manual and Service Manual. To
order extra Operating Manuals or Service Manuals after
initial shipment, order by manual part number, listed on
the title page and the rear cover of each manual.

General Information

Option 914, Deletes Service Manual
Option 914 deletes the Service Manual.

ACCESSORIES SUPPLIED

Figure 1-1 shows the HP 8757A scalar network analyzer
with its HP-IB cable and power cable. The power cable
supplied depends on the country of destination. Refer to
Section II of this manual for further information about
cables, connectors, and the part numbers for the different
power cables,

EQUIPMENT REQUIRED BUT NOT SUPPLIED

A swept microwave source and from one to four detectors
and/or directional bridges are required to make measure-
ments with the HP 8757A.. For AC (modulated) measure-
ments, square wave modulation capability at 27.778 kHz
is required (internal or through the use of an external
modulator). Specific examples are described under
EQUIPMENT AVAILABLE.

EQGUIPMENT AVAILABLE
Source

The compatible source to supply the swept or CW input
signal to the device under test is either the HP 8350B
sweep oscillator (serial prefix 2448A/3/U and above) or
the HP 8340A or 8341 A synthesized sweeper. When used
with any of these sources, the HP 8757A provides
annotated CRT displays (both sweep limits and markers),
Save/Recall of both instrument front panel settings, alter-
nated sweeps, and a single Instrument Preset from either
instrument. In effect, the source and the HP 8757A per-
form as a single instrument. The HP 8757A acts as a
system controller by managing the source through the
8757 System Interface.

The HP 83508 is used with one of a range of RF plug-ins
that provide a combined frequency range from 10 MHz to
60 GHz. Depending on the RF plug-in used, the HP 8350B
can be configured for different application requirements
such as high output power, low harmonics, economy, or
broad frequency range. The HP 83508, used with an HP
83500-series plug-in, has 27.778 kHz +20 Hz internal
square wave modulation capability if the serial number
prefix is 2448 or higher. Instruments with a lower serial
number prefix can be upgraded to this higher frequency
accuracy and stability with a special retrofit kit available
from Hewlett-Packard. The HP 83508 can also be used
with an HP 86200-series RF plug-in with 1 1869A adapter,
though some of the HP 86200-series plug-ins require an
external modulator for AC compatibility with the HP
8757A. The HP 8350B and 8350A can be phase locked
using the HP 53448 microwave source synchronizer.
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The HP 8350A sweep oscillator is similar to the 8350B,
and is manually compatible with the HP 8757A, However,
it cannot be controlled by the HP 8757A through the 8757
System Interface. Retrofit kits are available from Hewlett-
Packard to update the HP 8330A for interface perfor-
mance comparable to the HP 8350B.

The HP 8340A and 8341A synthesized sweepers are
phase-locking analog sweep synthesizers that provide in-
creased frequency accuracy and stability. Each of these
sweepers offers an alternative in one unit to a combina-
tion of sweep oscillator and source-locking counter. The
HP 8340A generates synthesized output frequencies from
10 MHz to 26.5 GHz, and the HP 8341A from 10 MHz
to 20 GHz. Frequency resolution for both instruments is
better than4 Hz. Both the HP 8340A and 8341A can be
square wave modulated at 27.778 kHz with the modulator
drive signal from the HP 8737A scalar network analyzer.

Detectors

From one to four detectors are used with the HP 8757A
for making measurements. The HP 11664A/E and
85025A/B are low SWR detectors that minimize mea-
surement uncertainty by reducing mismatch error. Low
SWR, or high return loss, is particularly important in test-
ing low insertion loss devices.

The HP 11664A/E detectors use the AC detection system.
They can detect a modulated signal to produce a 27778 kHz
square wave whose peak-to-peak voltage corresponds to
the magnitude of the signal at the detector input. AC de-
tection offers greater immunity to noise and drift with
time and temperatore. The dynamic range of the HP
11664 A/E detectors is 76 dB. The frequency range of the
HP 11664A is 10 MHz to 18 GHz. It is available with a
type-N female input connector in the standard instrument
or an APC-7* connector in the Option G01. The HP 11664E
has an APC-3.5 input connector and a frequency range of
10 MHz to 26.5 GHz.

The HP 116640 waveguide detector detects AC modulat-
ed signals in the frequency range of 26.5 to 40 GHz. It is
used in conjunction with the HP 8350B sweep oscillator
and HP 83572A/B RF plug-in.

The HP 85025A/B detectors canuse either the AC (mod-
ulated) or the DC (unmodulated) detection system. In DC
mode they can detect an unmodulated CW signal and
transform it into an AC detectable signal. The detected
signal is chopped at 27.778 kHz and made to resemble a
square wave, DC detection offers greater power measure-
ment accuracy and is preferable for measuring oscillators
and modulation-sensitive devices. The HP 85025A has
afrequency range of 10 MHz to 18 GHz, and is available

*APC-T is a registered trademark of the Bunker-Ramo Corporation.
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with type-N connectors in the standard instrument or
APC-7 connectors in the Option 001. The HP 850258 has
an APC-3.5 connector and a frequency range of 10 MHz
to 26.5 GHz.

Detector Adapter

The HP 85025C detector adapter allows the use of stan-
dard diode detectors with the HP 8757A for AC (modu-
lated) or DC (unmodulated) measurements. The
frequency range of the HP 85025C is limited on the up-
per end only by the diode detector used, thus extending
the operating range of the HP 8757A to enable measure-
ments in the millimeter range above 40 GHz.

Directional Bridges

The HP 85020A/B and 85027A/B/C are directional
bridges used in conjunction with the HP 8757A for mak-
ing simultaneous transmission and reflection measure-
ments. A zero-biased Schottky diode detector in the
bridge samples the return loss of a device under test for
reflection measurements. Transmission measurements
can be made with the addition of a detector. A power split-
ter can be used with the bridge for ratio measurements.

An HP 85027A/B/C provides both AC (modulated) and
DC (unmodulated) capabilities. The HP 850278 has pre-
cision APC-3.5 connectors for measuring devices with
SMA or 3.5 mm connectors, over the 0 MHz t026.5 GHz
frequency range. For devices with other connector types,
the HP 85027A (APC-Ty or 85027C (precision type-N)
cover the 10 MHz to 18 GHz frequency range.

The HP 85020A and 85020B directional bridges cover the
frequency ranges of 10 MHz t0 4.3 GHz and 10 MHz to
2.4 GHz respectively. Both bridges have type-N female
conpectors, with a nominal impedance of 50 chms in the
HP 85020A and 75 ohms in the HP 85020B.

Dual-Directional Coupler

A coupler separates the incident and reflected signals
from the transmitted signal. The HP 11692D 2 to 18 GHz
dual-directional coupler is used with the HP 85025A/B
detectors for DC (unmodulated RF) reflection measure-
ments or with the HP 11664 detectors for AC (modulat-
ed RF) reflection measurements.

Modulator

The HP 116658 modulator is required for AC measure-
ments if the RF signal source used does not have the capa-
bility of modulation at 27.778 kHz. The HP 11665B
modulates test signals from 15 MHz to 18 GHz with the
27778 kHz modulator drive signal from the HP 8757A.
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Power Splitters

The HP 11667A/B power splitters are two-way, two-
resistor splitters that provide good input and output source
match for ratio measurement and source leveling appli-
cations. The HP 11667A., with type-N connectors, oper-
ates from DC to 18 GHz with output match >17 dB and
tracking <(.25 dB. The HP 116678, with APC-3.5 con-
nectors, operates from DC to 26.5 GHz and has output
source match >18 dB and tracking <04 dB. These param-
eters allow wideband ratio measurements that improve
effective source match and thus reduce measurement un-
certainty.

Power Dividers

The HP 11636A/B are two-way, three-resistor power
dividers for use in non-ratio measurements. They can also
be used as power combiners for combining two indepen-
dent signals. They are used for fault location measurements
made with the HP 8757A in a computer-controlled sys-
tem using the HP 85016A transmission line test software.

Low Pass Filter Kit

The HP 11678 A low pass filter kit contains five low pass
filters with cutoff frequencies of 2.8 GHz, 44 GHz, 6.8
GHz, 9.56 GHz, and 130 GHz. Their use is recom-
mended for reducing undesirable harmonics generated by
the RF source.

High Pass Filter

The HP 11668A high pass filter is recommended for use
with the HP 11665B modulator for making AC measure-
ments on active devices that have gain below 50 MHz. Use
of the HP 11668A, placed after the modulator, reduces
the modulator drive feedthrough from 8 mV to 1 mV and
prevents possible amplifier saturation. Use of the
HP 11668A filter is not necessary for passive measure-
ments since the feedthrough from the HP 11665B is —65
dBm and causes little degradation in system performance.

System Verification Kits

The HP 85023 A/B/C/D system verification kits each
contain an open, a short, a 10 dB attenuator, a termination,
and a source-to-bridge adapter. The HP 85023D also in-
cludes two HP 11852A 50-to-75 ohm minimumn loss pads
for 50/75 ohm impedance conversion. The HP 85023 A
has a frequency range of DC to 18 GHz with APC-7 con-
nectors. The HP 85023B has a frequency range of DC to
26.5 GHz with APC-3.5 connectors. The HP 85023C has
a frequency range of DC to 18 GHz with type-N connectors
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and a nominal impedance of 50 ohms. The HP 85023D
has a frequency range of DC to 1.3 GHz with type-N con-
nectors and a nominal impedance of 75 ohms.

Extension Cables

For applications where it is not convenient to have the net-
work analyzer near the test device, the HP 11679A
25-foot extension cable or the HP 11679B 200-foot exten-
sion cable fits directly between the HP 11664 detector and
the display. The extension cables do not cause degrada-
tion in performance.

Microwave Amplifier

The HP 8349B microwave amplifier delivers >20 dBm
(100 mW) of output power with >>15 dB of gain and <13 dB
typical noise figure across a 2 to 20 GHz frequency range.
The HP 83498 can be a powerful source accessory to the
HP 8350B for applications such as mixer testing, long RF
cable testing, antenna pattern analysis, and RFI measure-
ments. A built-in directional detector can be used in
external leveling applications to deliver up to +20 dBm
directly to the test device.

Microwave Scurce Synchronizer

The HP 53448 microwave source synchronizer can be
used with the HP 8350B to phase lock the RF output sig-
nal to & high stability quartz oscillator in the HP 53448S.
This greatly increases the frequency accuracy and repeat-
ability of the HP 8350B in CW or swept operation,

Plotters

Hard copy plots can be output fror the HP 8757A directly
to an HP-GL graphics plotter or the HP 2225A ThinkJet
printer without the use of a comaputer, through the 8757
System Inierface. All or any part of a plot can be plotted.
Compatible plotters are the HP 7470A, 7550A, 9872C,
and 7475A.

Software

'The HP 85015B system software enables automatic scalar
measurements using an HP 9000 series 200 or 300 com-
puter with the HP 8757A and a compatible source. The
user can make menu selections to customize a scalar
measurement test procedure. Once created, this test
procedure can be easily stored on the computer disc.

The HP 85016B transmission line test software adds
distance-to-fault measurements to the capabilities of the
HP 85015B software. Using frequency domain reflec-
tometry (FDR), frequency response data is transformed
to the distance domain enabling the user to see the loca-
tion and magnitude of impedance mismatches.
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Service Accessories

A service accessory kit, HP part number 08757-60048, is
available for servicing the HP 8757A.. This kit consists of:

¢ One 15-pin printed circuit board extender (HP part
number 08757-60014). This board is provided for use
in troubleshooting the log amplifier assemblies A7,
A8, A9 (Option 001 only), and AlO.

® One special purpose printed circuit board extender
(HP part number 08756-60015). This board is
provided to aid in troubleshooting the A3 through A6
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assemblies. Two +5V test points and two digital
ground test points are provided for powering digital
troubleshooting devices (logic probe, logic pulser,
current tracer).

RECOMMENDED TEST EQUIPMENT

Equipment required to maintain the HP 8757A is listed
in 'Table 4-1 of this manual. Other equipment may be sub-
stituted if it meets or exceeds the critical specifications
listed in the table.
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Table I-1.

General Information

Specifications and General Requirements (1 of 2}

SPECIFICATIONS™

Function: The HP 8757A has four independent display channels that process the signals from the HP 85025 or 11664
detectors and the HP 85020/21 bridges for logarithmic display, in single channel or ratio mode, on the internal CRT.

Three inputs are provided (four in the Option 00L).

Dynamic Range: With HP 11664A/E detector
With HP 11664D detector

With HP 85025A/B detector

(23°C + 10°C):
(25°C + 5°C):
(25°C £ 5°C)

AC mode:
DC mode:

+16 to —60 dBm
+10 to —50 dBm

+16 to —55 dBm
+16 to —50 dBm

Max Erroc (+--gH)

Max Error {(+/-dB)

Dynamic Power Accuracy (Measured at 50 MHz, referenced at 0 dBm):
(The modulated RF signal must meet listed modulation requirements for AC mode.)

8757R Dynamic fAccuracy

AC Mode (11664ACE) [257C =I0°CH

A \ . . . A
4%} 1@ @ -9 ~Z8 -38 ~48 ~58 -B8
Change in Power {(dBE}

Note: For £ 20 dB change of power within +10 to —40
dBm the specification for the HP 8757A with the
HP 11664A/E is (0.1 dB+ 001 dB/dB).

87570 Dynamic Accuracy
AC Mode (BSB25A/B) (25°C 157%)

.6
» /
i.2 //
1.8 7
.8 - /
& \\;\ .
4 . /
.2
@ . ; ‘ ‘ .
29 I & -l@ -2@ ~3@ -4@ -S@ -6@

Change in Powsr (dB3

Max Error {+-/-dB)

[-A I VR S e ST AU O+

B8737R fMbsclute Fccuracy
OC Mode (B5@ESR-B) (25°C +5°C)

Vs

/.
S/
. pd
. /

2 -1@ -2d —-3u R ] ~6@

Power (dB3m}

3]
®
=

-5@

Modulator Drive: One modulator drive for driving one HP 116658 modulator or the HP 8340/8341 synthesized
sweeper or HP 8350B sweep oscillator. Modulation drive may be turned on and off via the front panel or HP-IB.
In the OFF state the modulator drive signal turns the HP 11665B fully on for minimum insertion loss.

Symmetry: 50% +1%

Frequency: 27778 +0012 kHz

*After one hour warm up.
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Table 1-1.  Specifications and General Requirements (2 of 2)

HP 8757A

GENERAL REQUIREMENTS
Sweep Time: Minimum sweep time and maximum number of display traces depend on horizontal resolution.
. Minimum Sweep Time (ms)
# Points
1 Trace 2 Traces 3 Traces 4 Traces
101 40 50 60 70
201 50 75 80 100
401 100 100 150 200
801 200 260 NA NA
1601 400 NA NA NA

AF Input Signal Modulation Requirements: (for HP 11664 detectors and for HP 85020/21 bridges and HP 85025

detectors in AC mode)

Square-wave amplitude modulation
Frequency: 27778 +002 kHz

230 dB on/off ratio
45% to 55% symmetry

Sweap Voltage Requirements (Sweep Iny: Horizontal sweep voltage, from 0 to 10 volts, provided by the sweep oscillator
through the SWEEP IN 0-10V input on the rear panel of the HP 8757A. Other sweep voltages can also be accepted
by using the non-standard sweep mode of the HP 8757A.

Marker and Blanking Reguiremenis (Pos 7 Blank): Blanking and marker signals are provided by the sweep oscillator
through the POZ Z BLANK input on the rear panel of the HP 8757A.

+5V typical

Voltage levels: Blanked
Unblanked
Marker

Active Marker

GV typical

—4V typical

-8V typical
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Table 1-2.  Supplemental Performance Characteristics (1 of 2)

NOTE

Values in this table are not specifications, but are intended to provide information
useful in applying the instrument by giving typical but non-warranted performance
parameters.

DISPLAY CHARACTERISTICS

Scale Resolution: 0.1, 0.2, 0.5, 1, 2, 5, 10, or 20 dB per division. Independently controlled for each channel.

Reference Offsel: Offset level adjustable in 0.01 increments from —70 to +20 dBm {power measurement) or —90
0 +90 dB (ratio measurement).

Display Besolution: Vertical: 0003 dB for single input measurement
0006 dB for ratio measurement
001 dB for “Display Cursor”
Horizontal: 101, 201, 401, 801, or 1601 data points

(When MEAS-MEM is used, display resolution is half of the above.)

Averaging: 2, 4, 8, 16, 32, 64, 128, or 256 successive traces may be averaged.

Smoothing: Provides alinear moving average of adjacent data points, The smoothing aperture defines the trace width
{number of data points) to be averaged, and ranges from 0.1% to 20% of the trace width.

Nermalization: Traces are stored and normalized with the highest resolution, independent of display scale/division
or offset. Calibration data can be saved and recalled with the instrument states and is interpolated when the frequency
span is decreased.

Graticules: 8 vertical X 10 horizontal divisions.
1 division = approximately 13 mm.

REAR PANEL CONNECTORS

Stop Sweep: Used with the HP 8350B, 8341A, or 8340A when it is controlled by the 8757 System Interface, to
stop the sweep at band crossings and at end of sweep.

DAC Out: An output connector used for diagnostic testing.

ADG In: An input connector for auxiliary voltage input in the —10 to +10 volt range.

HP-IB CHARACTERISTICS

Interface: HP-IB operates according to IEEE 488-1978 and IEC-625 interface standards.

interface Function Codes: SH1, AH1, Té, TEQ, 14, LEO, SR1, RLI, PPO, DCI, DT0, CO, E1.

Transter Formats: Data may be transferred either as ASCII strings (rominally 8 characters per reading) or as 16-bit
integers (most significant byte first). Reading may be taken at a single point, or an entire trace may be transferred
at once.

Transter Speed (includes command to initiate output):

ASCH format, 401 point trace: 500 ms typical
ASCH format, single point: 10 ms typical
Binary format, 401 point trace: 30 ms typical
Binary format, single point: 7 ms typical

Programmable Functions: All front panel functions, except power on/off and CRT intensity and focus, are program-
mable. The HP 8757A is compatible with all HP 8756A scalar network analyzer programming codes.

User-Accessible Graphics: Number of vectors: typically 1500 5-em vectors with 60 Hz refresh rate.
Writing speed: typically 10 ms per vector.
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Table 1-2.  Supplemental Performance Characteristics {2 of 2)

HP-IB CHARACTERISTICS (Cont'd)

Interrupts: HP-IB service interrupts (SRQs) are generated for the following conditions:

Front panel key pressed Numeric entry completed
Soft key only pressed Limit test failed

Operation complete (sweep or plot) Action requested not possible
Syntax error Knob activity

Instrament self-test error Low battery voltage

SYSTEM INTERFACE

Deseription: The 8757 System Interface is a dedicated HP-IB port used exclusively by the HP 8757A to control and
extract information from a swept source and a digital plotter and printer.

GENERAL SPECIFICATIONS

Temperature Range: Operating: O to 55°C
Storage: —40 to 75°C

Pawer Requirsments: 48 to 62 Hz, 100/120/220/240V +10%, typically 155 VA,

Dimensions: 178 H x 425 W X 482 mm D (70 x 1675 X 190 in).

Weight: Net 21 kg (46.5 1b). Shipping (with manual} 33 kg (73 1b).
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Model

X-RAY RADIATION NOTICE

B757A

General Information

WARNING £

Wahrend des Betriebs erzeugt dieses Gerdt
Réontgenstrahlung. Das Geriitist so abgeschirmt,
daf die Dosisleistung weniger als 36 pA/kg (05
mR/h} in 5cm Abstand von der Oberflache der
Katodenstrahlrohre betrdgt. Somit sind die Sicher-
heitsbestimmungen verschiedener Lénder, u.A. der
deutschen Rontgenverordnung eingehalten.

Die Starke der Rontgenstrahlung hangt im Wesent-
lichen von der Bauart der Katodenstrahlrohre ab,
sowie von den Spannungen, welche an dieser
anliegen. Um einen sicheren Betrieb zu gewahrleisten,
diirfen die Einstellungen der Niederspannungs-
und des Hochspannungsnetzteils nur nach der
Anleitung in Kapitel V des Handbuches
vorgenommen werden,

Die Katodenstrahirohre darf nur durch die gieiche
Type ersetzt werden. {Siehe Kapitel Vi fiir HP —
Ersatzteile).

Das Gerit ist in Deutschland zugelassen unter

BW/195/85/RE

der Nummer:

When operating, this instrument emils x-rays;
however, it is well shielded and meets safety and
health requirements of various countries, such as
the X-ray Radiation Act of Germany.

Radiation emitted by this instrument is less than
0.5 mR/hr at a distance of five (9) centimeters
fromn the surface of the cathode-ray tube. The
x-ray radiation primarily depends on the charac-
teristics of the cathode-ray tube and its associated
low-voitage and high-voltage circuitry. To ensure
safe operation of the instrument, adjust both the
low-voltage and high-voltage power supplies as
outlined in Section V of this manual (if applh-
cable).

Replace the cathoderay tube with an identical
CRT only. Refer to Section VI for proper HP part
number.

BW/195/85/R0

Number of German License:
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HP 8757A

- Zentrale Stelle fur Sicherheitstechnik und Vorsdhriftenwesen in Baden-Wiirttemberg -

{_Gewerbaaulsichizamt - Brettscheldstr. 4§ - Postfach 703 - 7000 Stutigeri 1 ™} Stuttgart, den 13,03, 1985

Hewlett-Packard GmbH

Herrenberger StraBe 110

7030 Boblingen

Fernsprecher
(07 11) 2 05 01 {Behdrdenzenirum)
Durchwah! 2050 - 4798

Aktenzeihen:2 5108/HP/Ws/Vg
(Bitte bet Antwort angeben)

Betr.: Durchfilhrung der Réntgenverordnung (R&V)

Bezug: Ihr Antrag vom 07.03.1985 - PSD/US/ad

Zulassungsschein Nr. BW/195/85/R5

Hiermit wird IThnen gemidB § 7 Abs. 2 der Réntgenverordnung vom 1.Mirz 197%
(BGBl. I 8. 173) die Zulassung der Bauart der nachstehend beschriebenen

Stéretrahler erteilt:

Gegenstand

Bildrohre

Betriebsbedingungen

Bersteller

Bauartunterlagen

Priifungsschein

°
1l

LT3

Lol

Anzeigeteil HP 1349A/D
eingebaut in Netzwerkanalysator EP 87574

Hewlett Packard
Typ: 5083-6350

Hochepannung: max. 23,5 kV
Strahlstrom : max. 12 uh

Hewlett~Packard Co.

1400 Fountaingrove Parkway

Santa Hosa, CA 95401, USsA

Manual Nr. 01349-80901 vom August 1984

Physikalisch-Technische Bundesanstalt
Braunschweig Nr. 6.62-5 262 vom 08.02.85

Die Zulaseung wird befristet bis 13.03.1995.
Auf § 8 Abe. 2 RSV wird hingewiesen.
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GEWERBEAUFSICHTSAMT STUTTGART - Zentrale Stelle fur Sicherheitstechnik und Vorschriftenwesen in Baden-Worttemberg -

Blatt 2 zum Bescheid vom 13.03.1985 Kennzeichen: BW/195/85/R&

Fir den Strahlenschutz wesentliche Merkmale:

1. Die Art und Qualitidt der Bildrdhre,
2. 4die der Hochspannungserzeugung und -stabilisierung
dienenden Bauelemente.

Auflagen:

Die Zulassung wird gemiB § 8 Abs. 1 der R6V mit folgenden Auflagen verw

bunden:

1. Die Gerdte sind einer Stlckprifung daraufhin zu unterziehen, ob
Ble bezliglich der fiir den Strahlenschuiz wesentlichen Merkmale

der Bauartzulassung entsprechen. Die Priifung muld umfassen:

a) Kontrolle der Hochspannung an jedem einzelnen Gerit,
b) Messung der Dosisleistung nach niherer Angabe der Zulassungs-

behérde.

Die Ergebnisse der Dosisleistungsmessung sind, den Herstellnummern
der Geridte zugeordnet, aufzuzeichnen, drei Jahre aufzubewahren und
der Zulassungsbehtrde auf Verlangen einzusenden. Die Zulassungsbe-
horde ist berechtigt, einzelne Gerdte nach eigener Auswahl anzu-

fordern, um das Vorliegen der flir den Strahlenschutz wesentlichen

Merkmale zu iiberpriifen oder iiberpriifen zu lassen.

2. Die Herstellung und die Stlickprifung sind durch einen von der Zu-

lassungsbehtrde bestimmien Sachverstindigen {iberwachen zu lassen.

2 Die Gerdte sind deutlich sichtbar und dsuerhaft mit dem Xennzeichen
BW/195/85/R5
zu versehen sowie mit einem Hinwels folgenden Mindestinhalts:

"Die in diesem Gerit entstehende Rintgen-
strahlung ist sausreichend abgeschirmt.

Beschleunigungsspannung maximal 23,5 kV."

1-13



General Information HP §8757A

GEWERBEAUFSICHTSAMT STUTTGART - Zentrale Stelle fir Sicherheitstachnik und Vorschriftenwesen in Baden-Wiritemberg -

Blan 5 zum Bescheid vom  13.03.1985 Kennzelchen: BW/4195/85/R5

4. Jedem Erwerber eines Gerdtes ist ein Abdruck desm Zulassungsscheins
auszuhindigen, auf dem das Ergebnis der Stiickpriifung (Auflage 1)
bestdtigt sein muB.

Jedem Gerdt ist ferner eine Betriebsanleitung beizufigen, in der
auf den in Auflage % genannten Hinweis sufmerksam gemacht wird, und
welche die fiir die Durchfilhrung von Heparaturmafnahmen und Wartungs-
arbeiten notwendigen Sicherheitsmafinahmen bezliglich des Strahlen-

gschutzes enthilt.

Hinweis fiir den Benutzer des (Geridts:

Unsachgenéifie Bingriffe, insbesondere Verindern der Eochspannung oder Aus-
wechseln der BiidrOhre kidnnen dazu fiihren, dal Bontgenstrahlung in er-
heblicher Stdrke auftritt. Ein so verdndertes Gerdt entpricht nicht mehr

dieser Zulassung und darf infolgedessen nichi mehr betrieben werden.

Reutter

Dieses Gerdt wurde nach den Auflagen der Zulassungsbehdrde einer
Stiickprifung unterzogen und entspricht in den fiir den Strahlen-
schutz wesentlichen Merkmalen der Bauartzulassung. Die Beschleu-

nicungsspannung betrigt maximal 23,5 kV.

Hewlett~Packard Co.
1400 Fountaingrove Parkway
Santa Rosa, CA 95401, USA
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Installation

SECTION Il
INSTALLATION

INTRODUCTION

This section provides installation instructions for the
HP 8757A scalar network analyzer and its accessories.
This section also includes information about initial in-
spection, damage claims, preparation for using the instru-
ment, packaging, storage, and shipment.

INITIAL INSPECTION

Inspect the shipping container for damage. If the shipping
container or cushioning material is damaged 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 ship-
ment should be as shown in Figure 1. Procedures for
checking electrical performance are given in Section IV.
If the instrument does not pass the electrical performance
tests, refer to the adjustments in Section V of this manual.
If a circuit malfunction is suspected, refer to troubleshoot-
ing information in Section VIII. If the instrument does not
pass the above electrical tests, or if the shipment contents
are incomplete, or if there is mechanical damage or defect,
notify the nearest Hewlett-Packard office. If the shipping
container is damaged, or the cushioning material shows
signs of stress, notify the carrier as well as the Hewlett-
Packard office. Keep the shipping materials for the car-
rier’s inspection. The HP office will arrange for repair or
replacement without waiting for a claim settlement.

PREPARATION FOR USE
Power Requirements

The HP 8757A scalar network analyzer requires a power
source of 100, 120, 220, or 240 Vac, £ 10%, 501060 Hz,
single-phase. Power consumption is approximately 155
volt-amps.

Line Voitage and Fuse Selection

Figure 2-1 illustrates the line voltage selection card and fuse
location in the power line module on the rear panel of the
HP 8757A. Select the line voltage and fuse as follows:

a.  Measure the AC line voltage.

b.  Refer to Table 2-1. At the instrument rear panel
power line module, select the line voltage (100, 120,
220, or 240 volts) closest to the voltage you
measured in step a. Note that the available line
voltage must be within +10% of the line voltage
selection as shown in Table 2-1, If it is not, you must
use an autotransformer between the power source
and the HP 8757A.

Table 2-1. Line Voltage/Fuse Selection

Measured PG Selector Fuse/
AC Line Voitage Board Position HP Part Number
90 to 110 volts 100 2.5A
2110-6083
108 to 132 volts 120 2.5A
2110-0083
198 to 242 volts 220 1.5A
2110-0043
216 t0 264 240 1.5A
2110-0043

c.  Make sure the correct fuse is installed in the fuse
holder. The required fuse rating for each line voltage
is indicated in Table 2-1 and below the power line
module on the rear panel of the HP 8757A.



Installation

HP 8757A

RECEPTAGLE FOR PRIMARY POWER GORD

PG SELECTOR BOARD SHOWN POSITIONED
FOR 115/120 VAC POWER LINE

SELECTION OF OPERATING VOLTAGE

SLIDE OPEN POWER MODULE COVER DOOR
AND PULL FUSE-PULL LEVER TO LEFT TO
REMOVE FUSE.

PULL OUT VOLTAGE-SELECTOR PC BOARD.
POSITION PC BOARD S0 THAT VOLTAGE
NEAREST ACTUAL LINE VOLTAGE LEVEL WitL
APPEAR IN MODULE WINDGW. PUSH BOARD
BACK INTO TS SLOT.

3. PUSH FUSE-PULL LEVER INTO ITS NORMAL
RIGHT-HAND POSITION.
4. GHECK FUSE TO MAKE SURE IT 1S OF
CORRECT RATING AND TYPE FOR INPUT AC
- LINE VOLTAGE.

5. INSERT CORRECT FUSE IN FUSEHOLDER

Figure 2-1.  Power Line Module

CAUTION

To prevent damage to the instrument,
make the correct line voltage and fuse
selection before connecting line power
to the instrument.

NOTE

The HP 8757A contains internal factory
installed fuses which are not operator
serviceable or replaceable.

To insure adequate cocling and proper
operation of the HP 8757A, check at

regular intervals and clean as required
the instrument’s fan filter.

POWER CABLE

Inaccordance with international safety standards, this in-
strument is equipped with a three-wire power cable.
When comnected to an appropriate outlet, this cable
grounds the instrument cabinet. Table 2-2 shows the styles
of plugs available on power cables supplied with HP

2-2

instruments, Each HP part number in column two refers to
a complete power cable (including the plug illustrated in
columii one). The type of power cable/plug shipped with
the instrument depends upon the country of destination.

Before switching on this instrument, be
sure that onty the specified power cable
is used. The instrument is provided with
a three-wire power cord which grounds
the instrument cabinet. This power cord
should only be inserted in a socket out-
let provided with a protective earth con-
tact. This protective action should not
be negated by the use of an extension
cord (power cable) without a protective
conductor (ground). Grounding one
conductor of a two-conductor outlet is
not sufficient protection.

The offset pin of the three-prong connector is the ground-
ing pin. When operating the HP 8757A from a two-
contact outlet, the protéctive grounding feature may be
preserved by using a three-prong to two-prong adapter
(USA connectors only, HP part number 1251-0048) and
connecting the green wire of the adapter to ground.



HP 8757A

Table 2-2.  AC Power Cables Available

Installation

Cahle Cable Cabie
Plug Type ! HP Part {CD3 Plug Description ? Length Cslor Far Use in Country
Number 2 {inches)
250V 8120-1351 0 Straight BS1363A 9% Mint Gray | United Kingdom,
R120-1703 | 6 | %0° 90 Mint Gray | Cyprus, Nigeria,
& ﬁ Zimbabwe, Singapore
L N
8 O
250V 8120-1369 | 0O Straight NZSS198/ASC112 79 Gray Australia,
. 8120-0696 | 4 | 90° 87 Gray New Zealand
250V 8120-1689 7 Straight CEE7-VI] 7% Mint Gray East and West Europe,
- 8120-1692 2 90° 79 Mint Gray Saudi Arabia, Egypt,
E® Republic of So. Africa,
O O India (unpolarized in
N _ L many nations)
125V 8120-1348 | 5 Straight NEMAS-135P 80 Black United States,
8120-1398 5 90° 80 Black Canada, Japan
8120-1754 7 Straight NEMAS-15P 36 Black {100V or 200V),
81201378 1 Straight NEMAS-15P &0 Jade Gray Mexico, Philippines,
81201521 6 A% 80 Jade Gray TFaiwan
8120-1676 2 Straight NEMAS-15P 36 Jade Gray
250V £120-2104 3 Straight SEV1011.1959 79 Gray Switzerland
® 24507, Type 12
L N
Q O Q
E
260V 8120-0698 | 6 Straight NEMAG6-15P United States, Canada
228 8120-1957 2 Straight DHCK 107 79 Gray Denmark
Tt 8120-2956 3 90° 79 Gray
0 O
N L
250V 8120-1860 6 Straight CEE22-VI
{System Cabinet Use)

1. E = Earth Ground; L = Line; N = Neutral

2. Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complete cable
including plug.

3. The Check Digit{CD)is acoded digit that represents the specific combination of numbers used in the HP Part Number. It should
be supplied with the HP Part Number when ordering any of the power assemblies listed above, to expedite speedy delivery.
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HP-IB Address Selection

The HP 8757A may be operated directly through the front
panel controls or under remote control. In the remote
control mode, the controller and the HP 8757A commu-
nicate via HP-IB. The controller refers to the HP 8757A
by an HP-IB “address”. Each instrument on the bus must
have a unique address code. Do not set the HP 8757A
address to the same address as any other instrument (for
example: sweeper, plotter, printer) connected to the
System Interface.

Twenty-nine different address codes are available (1 to
29). The HP 8757A is shipped from the factory preset to
address 16. In all standard HP 8757 A instruments, the HP-
1B address is read by the processor from firmware upon
initial power on only. This HP-IB address remains in ef-
fect until it is changed through the front panel functions.
it may be read on the CRT screen by pressing firmkey
[LOCAL] and softkey [8757].

To change the HP-IB address at this point, press the
desired numerical “Entry” key(s) and then press [ENT].
The display will now show the new HP-IB address. This
address is not affected by turning the LINE switch off, or
by using the PRESET command.

Individual HP-IB address labels are available by ordering
HP part number 7120-6853. (See Figure 2-2). These
labels allow easy reference to the HP-IB address of each
system component,

58

HP Part No, 7120 — 66853

Figure 2-2.  HP-IB Address Label

Mating Connectors

All of the externally mounted connectors HP 8757A are
listed in Table 2-3. Opposite cach HP 8757A connector
is an jndustry identification, the part number of a mating
connector, and the part number of an alternate source for
the mating connector. For HP part numbers of the exter-
nally mounted connectors themselves, refer to Section VI,
Replaceable Parts,

2-4
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HP interface Bus and 8757 System Interface
Connectors and Cables

The HP Interface Bus connector is located on the rear
panel of the HP 8757A.. J2 allows the HP 8757A to be con-
nected to a controller via HP-IB with or without additional
instruments. An illustration of pin configuration and
signals on the HP Interface Bus connector is given in
Figure 2-3.

The 8757 System Interface connector is located on the
rear panel of the HP 8757A. J1 allows the HP 8757A to
be connected to the HP 8350B, HP 8340A, or HP 8341A
swept microwave sources, and/or digital plotters and
printers. The HP 8757A itself controls the 8757 System
Interface and there must be no other controllers attached
to this connector. (See Figure 2-3.)

All instruments on the HP Interface Bus or the 8757
System Interface are interconnected by BP-IB interface
cables. A list of the available HP-IB cables and their part
numbers is given in Figure 2-4, As many as 15 instruments
may be connected in parallel on the HP-IB or the 8757
System Interface. To achieve design performance on the
bus, proper voltage levels and timing relationships must
be maintained. If the system cable is too long or if the ac-
cumnulated cable length between instruments is too long,
the data and control lines cannot be driven properly and
the system may fail to perform. Therefore, observe the
following restrictions:

a.  Four metres (12 feet) is the maximuom cable length
with two instruments in a system.

b.  Two metres (6 feet) is the maximum cable length to
each instrument when more than two instruments
are connected on the bus.

c.  Twenty metres (65 feet) is the maximum total cable
length between all units.

Operating Environment

Temperature. The instrument may be operated in
temperatures from 0°C to +55°C.

Humidity. The instrument may be operated in en-
vironments with relative humidity from 5% to 80% at
+25°C to +40°C. However the HP 8757A should be pro-
tected from temperature extremes that could cause con-
densation within the instrument.

Altitude. The instrument may be operated at altitudes
up to 4,572 metres (approximately 15,000 feet).
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8757 SYSTEM INTERFACE CONNECTOR J1
and HP INTERFACE BUS CONNECTOR J2
(as viewed from rear of instrument)
(CONNECTED T0
EARTH GROUND)

SIGNAL GROUND SHIELD

(" P/0 TWISTED PAIR WITH 11 e / L ATN

P/0 TWISTED PAIR WITH 10 \ 24 12 / L SRQ

GROUNDED NEAR {  p/o TWISTED PAIR Wl \ 23 11 / LIF

TERMINATION OF 4 O TWISTED PAIR WITH 9 \ 22 10 / ¢

OTHER WIRE OF }  P/O TWISTED PAIRWITH B ~_ ™ |21 9|7~ LNDAC
TWISTED PAIR 20 8

PO TWISTED PAIRWITH 7 ——— |49 7| —— LNRFD

| P/O TWISTED PAIRWITH S —_ :3 g T LDAY

LREN7 16 4 sE.ﬁOI

15 3

Lmoa/ 14 M \an

L D107 13 ! \ L DI03

L DIOG L DI02

L DIO5 L DIO1

HP-18 Logic Levels:

True (low) State <0.8 Wdc; False (high} State =+2.4 Vde.

NCOTE: Mnemonics on the wiring list for J1 and J2 are coded B and A to differentiate between the two. {L BDIO5=8757 System
Interface; [ ADIGS=HP Interface Bus)

© |

MNEMORNICS TABLE

Mnemonic Description
L ATN LOW = Attention control line
L DAV 1.0OW = Data Valid control line
L DO through 8 1.OW = Data Input/Qutput lines
L EOI 1.0W = End Or Identify control line
L IFC LOW == Interface Clear control line
L. NDAC 1.OW = Data Not Accepted control line
L NRFD L.OW = Not Ready For Data control line
L REN 1.OW = Remote Enable control line
L 5RQ 1LOW = Service Request control line

Figure 2-3. 8757 System Interface Connector and HP-IB Connector Signal/Pin Configuration
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HP-IE Cable

Part Numbers Lengths
HP 10833A 1 m(3.3ft)
HP 108338 2m{6.61t)
HP 10833C 4 m (13.2ft)
HP 10833D 05m(l.6ft)

Figure 2-4. HP-IB Interface Cables Available

Cooling. Clearance for ventilation should be at least
10 cm (4 inches) at the rear of the cabinet and 7.6 cm (3
inches) at the sides. The clearances provided by the plastic
feet in bench stacking and filler strips in rack mounting
are adequate for the top and bottom cabinet surfaces. The
fan mounted on the rear of the HP 8757A moves air into
the instrument and out through the sides. Ensure that the
air intake and exhaust clearances are met and that the fan
filter is cleaned regularly.

CAUTION

When installing rack mount kits, ensure
that the correct screws, specified in the
Replaceable Parts List in Section V1, are
used. Use of screws longer than speci-
fied may result in damage to internal
components located behind the screw
mounting holes in the instrument.

Rack Mounting without Front Handles
{Option 908)

Instruments with Option 908 contain a Rack Mount Kit.
This kit supplies the necessary hardware and installation
instructions for preparing the instrument to mount on an
equipment rack with 482.6 mm (19 inch) support spac-
ing. Installation instructions are also given in Figure 2-5.
Additional Option 908 Kits may be ordered as HP part
number 5061-9678.

Rack Mounting with Front Handles {Option 909)

Instruments with Option 909 contain a Rack Mount Kit
with Front Handles. This kit supplies the necessary
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hardware and installation instructions for preparing the
standard instrument with handles to mount on an equip-
ment rack with 482.6 mm (19 inch) support spacing.
Installation instructions are also given in Figure 2-6. Ad-
ditional Option 909 kits may be ordered as HP part
number 5061-9684.

STORAGE AND SHIPMENT
Environment

The instrument may be stored or shipped in environments
within the following limits:

Temperature . ................ —40°C to +75°C
Humidity .. .. 5% to 95% relative at 0°C to +40°C
Altitude ........ ... ... ... Up to 15,240 metres

{approximately 50,000 feet)

The instrument should be protected from temperature
extremes that could cause condensation in the instrument.

Packaging

Original Packaging. Containers and materials iden-
tical to those used in factory packaging are available
through Hewlett-Packard offices. A complete diagram
and listing of packaging materials used for the HP 8757A
is shown in Figure 2-8. 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 (Jocated on the rear panel
serial plate). Service tags are located at the end of this
section. Mark the container FRAGILE to ensure careful
handling. In any correspondence, refer to the instrument
by model number and full serial number.



HP 8757A

Other Packaging. The following general instructions
should be used for repackaging with commercially avail-
able packaging materials:

Installation

Use a stout shipping container.

Use enough shock-absorbing material around all
sides of the instrument to provide a firm cushion and
to prevent movement inside the container. Protect

a.  If the instrument has rack-mount flanges, remove 5
them as illustrated in Figure 2-7. the control panel with cardboard.
. ) Seal the shipping container securely.
b.  Wrap the instrument in heavy paper or plastic. If ;va .g , ’
shipping to a Hewlett-Packard Office or Service Mark the shlgp.ing container FRAGILE to ensure
Center, attach a tag indicating the type of service re- careful handling.
quired, return address, model number and full serial In any correspondence, refer to the instrument by
number, model number and full serial number.
Table 2-3. HP 87574 Mating Connectors
Panel 8157 Connector Mating Connector
Connector Connector Name Industry Identification HP Part Number Alternate Source
Input A Audio 5-Pin Connector 1251-1865 Switcheraft
(P/OW1) 12 CL5M
Input B Audio 5-Pin Connector 1251-1865 Switchceraft
Front (P/OW2) 12 CL5M
Input C (Opt GOL Audio 5-Pin Connector 1251-1865 Switcheraft
(P/OWI) 12 CL5M
Input R Audio 5-Pin Connector 1251-1865 Switchcraft
(P/O WH) 12 CL5M
) 24-Pin Micro Ribbon 1251-0293 Amphenol
8757 System Interface 57-30240
*J2 24-Pin Micro Ribbon 1251-0293 Amphenol
HP Interface Bus 57-30240
I3 BNC 1250-0256 Specialty Connector
Pos 7 Blank 25-P118-1
14 BNC 1250-0256 Specialty Connector
Stop Sweep 25-P118-1
I5 BNC 1230-0256 Specialty Connector
Rear Sweep In 0-10V 25-P118-1
J6 BNC 1250-0256 Specialty Connector
Modulator 25-P118-1
I7 BNC 1250-0256 Specialty Connector
DAC Out 0-10v 25-P118-1
I8 BNC 1250-0256 Specialty Connector
ADCIn 25-P118-1
19 BNC 12506-0256 Specialty Connector
Control 1 25-P118-1
J10 BNC 1250-0236 Specialty Connector
Control 2 25-P118-1

* Refer to Figure 2-4 for HP-IB interface cable informeation. Signals and pin configuration for the 8757 System Interface connector {§1) and for the HP Interface
Bus connector {I2) are given in Figure 2-3.
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OPTION 908
INSTALLATION INSTRUCTIONS

e
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REMOVE EACH FRONT HANDLE TRIM 1 BY INSERTING TiP OF SCREWDRIVER BETWEEN BACK EDGE

OF TRIM AND FRONT HANDLE 3 AND PULLING FORWARD.

REMOVE FOUR SCREWS (M4 x 0.7 x 10 SCREW, FLATHEAD, 9C DEGREES) 4 AND ONE FRONT
HANDLE ASSEMBLY 3 PER SIDE.

ATTACH ONE RACK MOUNT FLANGE 2 WITH FOUR M4 x 0.7 x 10 PANHEAD SCREWS 4 PER SIDE.

REMOVE FEET AND TILT STANDS B BEFORE RACK MOUNTING.

SAVE FLATHEAD SCREWS AND FRONT HANDLE ASSEMBLIES FOR POSSIBLE REUSE (L.E. SHIPPING).

OPTION 908 (HP Parl No. 5061-9678) CONTENTS

liem Qty. HP Part No. 1)) Description
2 2 5020-8875 2 Rack Mount Flange
4 6 0515-1114 8 M4 x 0.7 X 10 Screw, Panhead

2-8

Figure 2-5.  Option 908 Rack Moun: Kit without Handles
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OPTION 989
INSTALLATION INSTRUCTIONS

1. REMOVE EACH FRONT HANDLE TRIM 1 BY INSERTING TIP OF SCREWDRIVER BETWEEN BACK EDGE
OF TRIM AND FRONT HANDLE 3 AND PULLING FORWARD,

REMOVE FOUR FLATHEAD SCREWS 4 AND ONE FRONT HANDLE ASSEMBLY 3 PER SIDE.

ATTACH ONE RACK MOUNT FLANGE 2 AND ONE FRONT HANDLE ASSEMBLY 3 WITH FOUR PANHEAD
SCREWS 4 PER SIDE.

4. REMOVE FEET AND TILT STANDS & BEFORE RACK MOUNTING.
5 SAVE FLATHEAD SCREWS FOR POSSIBLE REUSE (1.E. SHIPPING,

OPTION 909 (HP Part No. 5061-0684) CONTENTS

ltem Qty. HP Part No. M Description
2 2 5020-8875 2 Rack Mount Flange
4 8 0515-1106 2 M4 X 07 x 16 Screw, Panhead

Figure 2-6.  Option 909 Rack Mount Kir with Handles -
2-9
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SHIPMENT PREPARATION INSTRUCTIONS

IF STANDARD HP 8757A WITH HANDLES GNLY, SHIP.

IF OPTION 909 (WITH RACK MOUNT FLANGES), REMOVE FOUR PANHEAD SCREWS (M4 x 07 x16) 4
AND ONE RACK MOUNT FLANGE PER SIDE.

REINSTALL ONE FRONT HANDLE ASSEMBLY 3 WITH FOUR FLATHEAD SCREWS (M4 x 0.7 x 10, 90
DEGREES) PER SIDE AND SHIP.

IF THE HP 8757A LACKS HANDLES, PERFORM STEP 3.

2-10

Figure 2-7.  Preparation of Instrument for Shipment
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Installation

{2 PLACES)

Ref. Desig. HP Part No. Ch Description
1 08756-80009 2 Carton - Inner
2 08756-80010 Side Rail
§211-4499 7 Carton - Quter

Figure 2-8  Packaging for Shipment Using Factory Packaging Materials
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HP 8757A Operating Information

SECTION il
OPERATION

The Operation section of this manual consists of the following subsections:
LOCAL OPERATION

1. Operating Information (HP part number 08757-90030) provides complete information necessary for
the correct setup and local operation of the HP 8757A scalar network analyzer. This information
includes front and rear panel operating features, and soft key operation with details of all the soft key
menus. An operator’s check is supplied for daily instrument verification, incoming inspection, or
verification after repair or replacement of digital circuits. A duplicate of the appendix “In Case of
Difficulty” is included.

2. Operating Note “Basic Network Measurements Using HP 8757A Scalar Network Analyzer and
HP 8350B Sweep Oscillator” (HP part number 08757-90011). This provides tutorial information on
local operation of the HP 8757A in a system configuration.

REMOTE OPERATION

1. Programming Note “Introductory Operating Guide for the HP 8757A Scalar Network Analyzer with
the HP 9000 Series 200 and 300 Desktop Computers(BASIC)” (HP part number 5954-1561). This
describes the remote operation of the HP §757A when used with an HP 9000 series 200 or 300
computer. Included in this guide are several short programs that demonstrate the use of the HP 8757A
with HP-1B commands, and a diagram of system connections for remote control. This note assumes
familiarity with local (non-remote) operation of the HP 8757A.

2. Programming Note “Quick Reference Guide for the HP 8757A Scalar Network Analyzer” (HP part
number 5954-1562). This is a reference guide for the remote operation of the HP 8757A. This note is
intended for use by those familiar with HP-IB programming and the basic functions of the HP 8757A.

IN CASE OF DIFFICULTY
This appendix explains what to do when a problem is encounted using the HP 8757A. It presents

suggestions for minor problems that do not involve defects in the internal circuitry. If a problem is
encountered that is not solved using any of these suggestions, refer to Section VIII of the Service Manual.
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FIRMWARE REVISION HISTORY

This section describes the various HP 8757A firmware revisions, with a brief description of the additional
features over the previous revisions. This is only a summary. For more detail, refer to the HP 8757A
Operating Information and Quick Reference Guide.

REVISION 1.0 (first shipped April 16,1983)

1. Private Bus Status renamed System Interface Status.
2. Softkey label [PVT BUS ON OFF] becomes [SYSINTF ON OFF].

REVISION 1.2 (first shipped July 15, 1985)
Fixed the following revision 1.0 prc;biems:

1. Trace jump due to incorrect internal calibration.

2. Compatible with HP 9872C plotter.

3. Compatible with HP 8350B firmware revision 6 when used with the HP 85025A/B firmware
revision 6,

Added the following features:

1. Plots include vertical lines between flat limits with the same frequency breakpoints.

2. New HP-IB command to disable/enable automatic internal calibration: CT0 = AUTOCAL OFF;
CTl = AUTOCAL ON.

3. HP-IB command OI changed revision format to XX . X.

REVISION 2.0 (first shipped February, 1986)
Added the following instrument features;

1. SWR trace display: [TRC FMT SWR dB]

2. Printer menu added: [PRINT GRAPH] (same as [PRINT ALL] on previous revisions), [PRINT DATA]
and [PRINT MKRS] functions added.

3. [PRINT GRAPH] now includes title and PASS/FAIL status for channels | and 2.

4. Plots now include active entry area.

5. Supports the HP 85025C detector adapter: [EXT DET CAL] under second CAL meny, [COARSE
ZERO] under DC DET ZERQO menuy.

6. Supports the HP R/Q/U 85026A detectors.

7. External voltage display: [AUX] under last DISPLAY menu. Allows display of voltage at ADC IN on
rear panel.

8. CRT Status line for display of current system settings.

9. Limit Lines can now be entered in SWR for [DISPLAY], [TRC FMT SWR] or in volts for [MEAS],
[AUX].

10. [AUTOCAL ON OFF] selection in second CAL menu,

Il UNCAL status included in STATUS LINE and in status byte.

[2. Repeat autozero timer is no longer preset to 5 minutes on Instrument Preset,

Added the following HP-IB features:

HP-1B commands for all new instrument features listed above.

Extended ASCII format (DDD.DDD) for accessing measurements > 99.99 dB.
Status byte includes UNCAL status bit.

New terminators for volts and SWR.

Repeat autozero timer is now programmable,

oo L b
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Operating Information

OPERATING INFORMATION

INTRODUCTION

This subsection provides complete information necessary
for the correct setup and operation of the FIP 8757A scalar
network analyzer. Additional information on operating the
HP 8757A with the HP 83508 sweep oscillator is provided
in the Operating Note titled “Basic Network Measure-
ments Using HP 8757A Scalar Network Analyzer and HP
8350B Sweep Oscillator,” HP part number 08757-90011.,
Refer to the HP 8757A Programming Notes, “Introduc-
tory Operating Guide” (HP literature number 5954-1509)
and ‘‘Quick Reference Guide™” (HP literature nuinber
5954-1508) for information on using the HP 8757A with
a computer controller and HP-IB (Hewlett-Packard Inter-
face Bus). HP-IB is Hewlett-Packard’s hardware, soft-
ware, documentation, and support for IEEE-488 and
IEC-625, worldwide standards for interfacing
instruments. The Operating Note and the Programming
Notes are separately bound documents provided in
Section HI of this HP 8757A Operating Manual. in case
of difficulty in operating the HP 8757A, refer to the
Appendix at the back of this section.

OPERATING CHARACTERISTICS

The HP 8757A is a microprocessor-based receiver
capable of making scalar (magnitude only) reflection and
transmission measurements over a frequency range deter-
mined by the external detectors used. It has a large screen
for display of measurement results. It is programmable
over the Hewlett-Packard Interface Bus (HP-IB). Whether
or not it is being controlled remotely through HP-IB, it can
control a specific plotter and/or source through the 8757
System Interface, a private interface bus. A measurement
with the HP 8757A requires the connection of detector(s}
and/or directional bridge(s) to the detector inputs on the
front panel, and the use of a compatible RF/microwave
source.

The HP 8757A is locally operated by front panel controls
and by menu selection using “‘soft” keys adjacent to the
CRT. It has four independent but identical measurement
channels, allowing simultaneous viewing of up to four
measurement parameters with independent resolutions.

The standard instrument has three detector inputs (A, B,
and R), while the Option 001 has four detector inputs (A,
B, C, and R).

The HP 8757A uses either AC (modulated) or DC
(unmodulated) detection techniques in conjunction with
its detectors. AC detection provides very stable measure-
ments even with temperature variations and RF interfer-
ence. DC detection (with HP 85025 and 85026 Series
detectors only) should be used for modulation-sensitive
devices, such as nonlinear amplifiers and narrow-band
filters; and for devices that cannot be modulated, such as
oscillators.

In AC detection, an RF or microwave signal is amplitude
modulated with a27.778 kHz square wave, providing the
stimnulus to the device under test. The output signal from
the device under test is then detected by a compatible
detector, and the HP 8757A filters, digitizes, and displays
the response. A 27.778 kHz modulation signal is available
from the rear panel of the HP 8757A to drive an external
modulator for a source without internal amplitude modu-
lation capability, or for use with the HP 8340A or 8341A
synthesized sweeper.

In DC detection, an unmodulated CW (contintzous wave)
signal provides the stimulus to the device under test. This
signal is rectified by the detector and then transformed
intc an AC detectable signal. The transformation is
accomplished by the detector’s chopping and sampling
circuitry. The rectified signal is chopped at 27.778 kHz
and made to resemble a square wave.

The HP 8350B sweep oscillator (serial prefix 2448A/1/U
and above) has internal square wave modulation capability
to provide the required 27.778 kHz modulated signal. All
HP 83500-series RF plug-ins and most HP 86200-series
RF plug-ins with the HP 11869A adapter are compatible
with this internal modulation. (The HP 86220A, 862308,
86241A, 86250A, 86250B, 86260A, 86260B, and
86260C RF plug-ins require the use of an external modu-
lator for AC compatibility with the HP 8757A.) The
HP 8350A sweep oscillator must be updated for full com-
patibility with the HP 8757A.
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The HP 8340A and 8341A synthesized sweepers can
accept the 27778 kHz modulation signal from the
HP 8757A. In the SHIFT PULSE mode they can then
output a 27.778 kHz square wave modulated signal com-
patible with the AC mode of the HP 8757A, Note that
in this mode, the AM LED is lit and connections are
made to the AM BNC input.

The HP 8757A is factory equipped with a remote
programming interface using the Hewlett-Packard
Interface Bus (HP-1B). This provides a remote operator
with the same control of the instrument available to the
local operator, except for control of the power line switch
and internal tests. Remote control is maintained by a con-
trolling computer that sends commands or instructions
to and receives data from the HP 8757A using the
HP-IB. Several output modes are available for outputting
data. Through a subset of HP-GL (Hewlett-Packard
Graphics Language), user graphics can be plotted on the
HP 8757A CRT. A complete description of HP-IB is
provided in “Condensed Description of the Hewlett-
Packard Interface Bus” (HP part number 59401-90030).

The interface connectors for HP-IB and the 8757 System
Interface private bus are located on the rear panel of
the HP 8757A. The HP 8757A itself controls the 8757
System Interface and there must be no other controllers
attached to this connector.

OPERATING INSTRUCTIONS

This Operating Information section provides the

HP 8757A

following information:

¢ Front Panel Operating Features
® Soft Key Operating Features

® Rear Panel Operating Features
¢ Operator’s Check

e HP-IB Commands

¢ In Case of Difficulty: Appendix A

OPERATOR’S CHECK

The Operator’s Check verifies that the HP 8757A is
functioning correctly. It does not thoroughly check all
specifications to their limits, but is an appropriate test
for daily instrument verification, incoming inspection,
or verification after repair or replacement of digital
circuits.

ERROR MESSAGES

Error messages are shown in the active entry area of the
CRT display when conditions indicate a problem with
the HP 8757A. A list of the error messages is provided
in Appendix A, In Case of Difficulty, and in Section VIII,
Service, in the HP 8757A Service Manual.
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FRONT PANEL OPERATING FEATURES
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1. CRT display of measurement annotation, soft key labels, data traces, and other information.
2. CHANNEL keys select the active channel.

3. FUNCTION keys are used to activate functions and present menus that apply to the active
channel only.

4. The ENTRY area includes the knob, the STEP keys, and the number pad. These are used for entering
data.

5. INSTRUMENT STATE keys are used to control system functions that do not apply to a single
channel but to the entire instrument state.

6. Detector inputs are used for connection of compatible detectors and/or directional bridges.
7. Soft keys are used for selection of functions in the menus and for instrument status information.
8. CRT display controls.

S. LINE switch controls AC power to the HP 8757A.

Figure 3-1.  The HP 8757A Option 00l Front Panel
3-3
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CRT DISPLAY

The display for the HP 8757A is divided into several information areas, described below.

MODE 1 ABELS PASS/FAIL
ACTIVE INDICATOR SOFT KEY
CHANNEL BRIGHT (CHANNEL 3 AND 4 OFF) LABELS
f
PASS/FAIL i{
i NDICATOR |
{CHANNEL 3 AND 4 OFF) . E }j rocus @
TITLE ) -j rd
LENE “‘“-\\fﬁ”;””““MMjw“_____________‘L_f::f|_w A S —
Eae | |
active || Lol | i -
ENTAY AREA w =
PRt ! ]
MESSAGE LiNE ~7 | N
= ! [
NG | DATA DISPLAY AREA | —
REFERENCE ! e
L INE : | E
POSITION : ' -
i I
5 !
1
¢ t [
i o)
1 H -
P I ] | L
I Tt |uT8x &
START |
FREQUENGY ‘\
;
STATUS CURSOR STOP
LiNE FREQUENGY FREQUENCY

Figure 3-2.  The CRT Display

Mode Labels. This area is used to display the ratio or power measurement, the cursor amplitude (or
HP 8350B/8340A/834 1A active marker amplitude), the scale per division, and the reference level value.
The channel 1 and channel 3 labels are shown on the left side, the channel 2 and channel 4 labels on the
right side. The active channel labels are shown with higher display intensity.

Measurement Status Symbols Cursor or Marker Value
S~ i -~
CH1: A -M¥*SA -28.50dBm
10.6 dB/ REF 0.00 dBm
4 N
Scale per Division Reference Level Value

Pass/Fail Indicators. These labels display the pass/fail status based on the limit lines entered for that
channel. The pass/fail indicators can be displayed only with both channels 3 and 4 off.

Soft Key Labels. The soft key labels define the functions of the soft keys to the right of the labels for
the particular menu displayed.

Title Line, This line displays the user title (if any) entered from the system menu.

HP 8757A
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Active Entry Area. The last entry or HP-IB command function selected is shown here. Exceptions
are PRESET, MEAS, and DISPLAY.

Message Line. This line displays occasional messages and warnings (depending on the function selected)
to inform the user.

Reference Line Positions for channels 1, 2, 3, and 4 are indicated by > on the left margin of the graticule
grid. The reference line lies on major graticule lines only.

Data Display Area. The measurement data traces are displayed in this area for as many as four channels
simultaneously.

Frequency Labels. When the HP 8350B sweep oscillator or the HP 8340A or 834 1A synthesized sweep-
er is connected to the 8757 SYSTEM INTERFACE connector on the rear panel, the start, cursor {or source
active marker), and stop frequencies are annotated. The cursor frequency takes precedence over the active
marker frequency. Alternate sweep frequencies are also displayed if that function is selected.

Status Line. This line, illustrated in the figure below, displays the current status of the HP 8757A. Note
that the status line entries that do not apply are not displayed. They are left blank.

Status Line

AC 1601 PTS BETOFS ABCR MAN CW NON UNCAL ABCR SYSINTF OFF
1 2 3 4 5 6

AC or DC detection mode.
# trace points: 101, 201, 401, 801, 1601.
Non-zero detector offset for A, B, (C), or R detectors.

B W b e

Sweep mode other than standard swept mode:

¢ MAN — manual sweep mode

e CW — CW mode

e NON — non-standard sweep mode

5. Uncalibrated condition for A, B, (C), or R detectors.

This message occurs only when AUTOCAL OFF is selected in the CAL menu and an input has drifted
out of calibration. [CONFIG SYSTEM] is required to force calibration. See CALIBRATION
MENUS for more information.

6. System interface is off,

Front Panel Operating Features
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CHANNEL KEYS

These two keys are used to make either channel the “active” channel. CHANNEL (g

Any functions that are then entered apply to this active channel. Either
of these keys also presents the channel menu, which allows access to
channels 3 and 4, and allows any channel to be turned off. ! 2

FUNCTION KEYS

The eight function keys are used to activate functions and present menus ~ (SNSNSNE FUNCT | ON ISSS_—_—0
that apply to the active channel only. The soft key menu selections are

made by pressing the key immediately to the right of the soft key label [ ] [ 5o
on the CRT display. | MEAS ) | CUR ﬂA
e ™ r '

DISPLAY AVG
L ) 4 J
- , +

SCALE CAL

X J \ J

|IHHHH!I

DISPLAY

SCALE

=) (=)

The [MEAS] key is used to access the measurement menu, which presents the possible
parameters to be measured on the active channel. These parameters are either one input
or a ratio combination of two inputs. For example, if [A] is selected, the displayed data
is the measured value at input A in dBm (decibel power compared to one milliwatt). If
[A/R] is selected, the displayed data is the measured value at input A in dBm minus the
measured value at input R in dBm. Since the values are in dBm, a logarithmic subtraction
equals the linear division A/R. Arf additional menu in the standard instrument, or two
additional “layered” menus in the Option 001, are required to access all of the possible
ratios. Also available is the selection JAUX] for display in volts of the rear panel ADC input.

The [DISPLAY] key presents the display menu, which lets you control the display mode
for the active channel. This menu lets you display (1) the measurement, (2) the trace mernory
of the active channel, or (3) the difference between these for normalization. It also lets
you enter the measurement into memory, or the measurement minus memory into memory.
Using the [FORMAT] selection, reflection data can be displayed as return loss in dB or
as standing wave ratio (SWR) on channels 1 and 2 only.

The [SCALE] key activates the SCALE FACTOR function and presents the scale menu.
When scale factor is the active function, use the STEP keys, knob, or number pad to change
the scale per division. The available choices for scale per division are described on page
3-18. The only label in the SCALE menu is [AUTOSCALE], which changes the scale
to the highest resolution and adjusts the reference level for viewing all of the trace data.

HP B757A
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Front Panel Operating Features

Pressing the [REF] key makes REF LEVEL the active function, and presents the reference
menu. This menu lets you set the reference level, reference position, and reference level step
size, The reference level line on the display is the value (dB, dBm, SWR, V) to which meas-
urements are compared, and serves as the horizontal line about which the display is expanded
when the scale per division is decreased. Varying this level allows easy measurement of any
point on the display trace. Use the knob, STEP keys, and numeric keypad to enter the refer-
ence level.

The [CURSOR] key activates the cursor on all displayed channels, and presents the cursor
menu. The cursor is used for quickly reading the measured value of key points on the trace.
Use the knob to move the cursor (+ symbol) to the desired position on the trace. When the
cursor is on, the current value of the active channel trace at the cursor position is displayed
in the CRT active entry area. The cursor value for each channel is also displayed in the mode

labels area above the grid, and the frequency value is displayed centered at the bottom of
the grid.

The cursor menu contains several useful cursor functions that can simplify many
measurement procedures. [MAX] finds the maximum power of the active trace, while [MIN]
finds the minimum power point. [SEARCH] provides for finding interpolated amplitude
values to the left or right of the current cursor position. This allows for finding critical am-
plitudes that may not be found with a finite number of points on the display. [BANDWIDTH]
determines the n-dB bandwidth for the device under test, where n is the search value.

The [AVG] function averages a programmable number of sweeps and then displays the
averaged trace. The technique used is called “‘stable averaging.” This technique improves
accuracy and resolution in calibration or measurement traces. The average menu is used to
turn averaging on or off, 1o set the average factor, and to restart the averaging process after
it is turned on. The default average factor (number of sweeps averaged) is 8. The available
choices for the average factor are 2, 4, 8, 16, 32, 64, 128, and 256.

The JCAL] key presents the calibration menu, which includes several functions to enable
more accurate measurements. The [SHORT/OPEN] key initiates a short/open calibration
sequence for reflection measurements. The [THRU] key initiates a thru calibration sequence
for transmission measurements. In each case a series of prompts on the CRT leads you
through the calibration procedure. [MEAS->MEM)] stores the current measured data inte
memory as a reference. [MEAS-M->MEM] stores the normalized data into memory.
[DC DET ZERO] enables the calibration procedure when HP 85025 or 85026 scries de-
tectors are used in DC mode. This removes unwanted DC components such as diode thermal
drift from the detectors. [CONFIG SYSTEM] reads the detector inputs and calibrates them
individually for optimum measurement accuracy.

The [SPCL] key allows access to a menu of special functions for the active channel. One
of these functions is [SMOOTH ON OFF]. Smoothing low-pass or video filters the active
channel trace by performing a moving average of the data. The aperture of the moving
average is a percent of the sweep span, not greater than 20% . Smoothing is different from
averaging in that averaging computes each data point based on the average value during
several sweeps, while smoothing computes each data point based on one sweep, but on the
average of data points on both sides of that data point in the current sweep. Another func-
tion available from the special functions menu is [ENTER LIM LNS] (enter limit lines).
This lets you select up to 12 upper and/or lower limits for limit testing with the active
measurement trace.
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ENTRY AREA

HP 8757A

The ENTRY area provides the numeric and units keypad, the knob, and the STEP keys used with [SCALE],
IREF LEVEL], [AVG], and other functions to enter data. The features of the entry area are described

in detail below.

ENT
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d¢Bm
dB8

8K
5p

SR CNTRY R —

) ~

-
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[ENT OFF] clears the active entry area.

IENT] serves as a terminator for unitless entries.

[dBm/dB] is used to terminate numeric keypad entries, such as [SCALE], [REF LEVEL],
[SEARCH VALUE], [DET OFFSET] (in the calibration menu), limit line entries, etc.

[BK SP] provides a backspace capability to delete the last digit(s) entered.
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Front Panel Operating Features

The numeric keypad is used to select digits, decimal point, and minus
sign for numerical entries (except cursor function entrics). A terminator
(IENT] or [dBm/dB]) is required, except for [SAVE] and [RECALL]
entries.

The STEP keys are used to increment or decrement the numerical value
of a function to the next allowed value (except cursor functions).

The knob is used to change current values for various functions such as
[SCALE], [REF LEVEL], and more. In many cases, the knob, STEP
keys, and numeric keypad can be used interchangeably.
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INSTRUMENT STATE KEYS

The keys in the INSTRUMENT STATE area of the front panel are used to control system functions that
are not channel specific but apply to the entire instrument state.

(O | NSTRUMENT STATE SEn——"

[svs'!eu] [ SAVE ] [BEGALL} M
B L T 5
l LOCAL ; | » . ® 3
HP-1B STATUS

' The [SYSTEM] key presents the system menus, which allow access to a variety of

miscellaneous soft key functions. These include plotting and printing, DC detection mode,
number of trace points, and service. The [SERVICE] key allows access to a series of
menus that are described in detail in Section VIII of the Service Manual. Details of the
system menu functions are described in more detail later in this section.

The [SAVE] key allows retention of the current front panel settings. Up to nine settings
can be stored by pressing this key followed by a single digit 1 through 9 on the keypad.

No terminating key is needed.

The stored memory for channels 1 and 2 only is saved along with the instrument state
in registers 1 through 4 only. This memory trace is saved at 401 points regardless of the
number of points selected for the measurement. I a different number of points was selected,
the data is adjusted by duplicating points (for 101 or 201 points selected) or taking every
second point (for 801) or every fourth pomt (for 1601).

Registers 1 through 4 can also save the title and the limit line entries (for channels 1 and
2 only) with each instrument state. Register 9 of the compatible source is used by the
autozero function when the HP 85025 or 85026 series AC/DC detectors are used.

The saved information is stored in non-volatile memory, and will be available even if power
goes off, until the registers are written over, or cleared using the [CLEAR SAV/RCIL.]
function in the systern menu. The SAVE/RECALL registers of the System Interface com-
patible source are also cleared,

The [RECALL] key allows recovery of the information that has been previously retained
RECALL in storage registers using the [SAVE] key. The stored instrument settings are selected by

pressing this key followed by a single digit 1 through 9. No terminating key is needed.

NOTE

When the HP 8350B sweep oscillator or the HP 8340A or 8341A
synthesized sweeper is connected to the 8757 System Interface, [SAVE]
and [RECALL] are performed on both the source and the network analyzer.
In addition, the alternate sweep feature of these sources may be enabled
by selecting [ALT n], where n is the register in which the alternate sweep
and front panel settings are to be stored. The digit for n must be selected
on the keypad of the source.
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PRESET

Front Panel Operating Features

When the [PRESET] key is pressed, or when the “TP” command is received from a system
controller, a self test is performed. This is followed by presetting of the HP 8757A and the
instruments connected to the 8757 System Interface. All functions are turned off, then the
following instrument states are set:

1.

HP 8757A: channels 1 and 2 on, and the channel menu is displayed in the soft key label
area of the CRT.

a.  Measure power A on channel 1, measure power B on channel 2
b.  Display measurement data, log magnitude format
c.  Scale 20 dB/div.

d. Reference level 0 dB/dBm for all channels

e.  Reference level step size = 20 dB

f. Averaging factor = 8 (off)

g.  Cursor off

h. Alllabels on

i.  Channel I as the active channel

j- Modulation drive on

k. Number of trace points = 401

1. Detector mode set for AC detection

m. Smoothing aperture set for 5.0% of span (off)
n.  Cursor format = log magnitude (dB)

0.  Search value = ~3 dB

p.  Autocalibration on

q.- Standard sweep mode on

Source:

a. Instrument preset

b, Sweep time 200 ms.

c.  HP 8350B square wave modulation on

d. HP 8340/8341 SHIFT pulse on; RF output on
Plotter:

a.  Abort plot if in progress

b.  Positions of Pl and P2 unchanged
¢.  Default conditions set

Printer:

a.  Abort plot or printout in progress

The following are not changed during a [PRESET] or “IP”’ command execution:

Reference position
Trace memory
Save/recall registers
HP-IB addresses
Request mask

Limit lines

Title

Detector offset
Custom defined plot
8757 System Interface private bus control on/off
Repeat Autozero timer

TR e A0 O
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The JLOCALYJ key returns the HP 8757A to local operation from the remote (computer

controlled) operation state unless a Local Lockout command has been received over
HP-IB. Pressing the [LOCAL] key a second time presents a menu that allows setting the
HP-IB addresses for the HP 8757A, sweeper, plotter, and printer. The default addresses
are as follows:

HP 8757A: 16
Sweeper: 19
Plotter: 05
Printer: 01

Allowable address values are 1 to 29. 0, 30, and 31 decimal are not accessible. Addresses
can be changed by using the numerical keypad and terminating with the [ENT] key. When
an instrument address is changed using this menu, the HP-IB address on the external device
may need to be physically reset.

R L T § The HP-IB STATUS indicators display the current status
e e ®. e of the HP 8757A, where:
HP~I8 STATUS

Remote operation

Listen mode

Talk mode

Service request (SRQ) asserted

Y
I

i

DETECTOR INPUTS

Each input has identical characteristics and allows connection of HP 8757A compatible detectors and/or
bridges. Input A is typically used for the connection of a directional bridge for reflection measurements.
Input B is typically used for the connection of a detector for transmission measurements. Input C (Option
001 only) is an optional channel used to measure a fourth parameter (for example, where a device under
test has more than one output). Input R is typically used for the reference detector input for ratio
measurements.

(Option 001
only)
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SOFT KEYS
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Front Panel Operating Features

These keys provide for additional functions of the HP 8757A beyond those of
the front panel keys explained above. Related functions are grouped into each
soft key menu. Each menu function displayed in the soft key labels area of the
CRT is selected by pressing the key to the immediate right of the label. Refer
to Soft Key Operating Features for details.

CRT DISPLAY CONTROLS

INTEN O

Focus O

The INTENSITY control allows for screwdriver adjustment of the CRT
display brightness.

The FOCUS control allows for screwdriver adjustment of the focus of the
CRT display.
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SOFT KEY OPERATING FEATURES

The front panel keys are used to access soft key menus that expand the capabilities of the HP 8757A without
adding front panel complexity. Several related functions are grouped into each soft key menu. Each menu
function displayed in the soft key labels area of the CRT is selected by pressing the key to the immediate
right of the label. Some of the soft key menus lead into other menus. Some menus make further choices
available that can be reached by pressing the soft key [MORE]. To return to the previous menu from a
[MORE] menu, press [PRIOR MENU]. The menus accessed from the keys in the FUNCTION area of
the front panel are specific to the active channel, while the menus accessed from the INSTRUMENT STATE
keys apply to the entire instrument.

CHANNEL MENU

GH1: A cHE, B
200 sES HES o+ L03 oBm 10,0 =8/ REF + Q0 o#m

CHEAM 2

CHAN 4

THAN 1
oFF

URTR A g 2

Wi

OHan %
GFFE

LriAN A
oFF

STRT -4, RS00GEHZ STOF <5 0040hHz

Figure 3-3. The Channel Menu

Figure 3-3 illustrates the channel menu. This menu is displayed on the CRT when CHANNEL. [1] or [2]
or [PRESET] is pressed. At [PRESET] channel 1 becomes the active channel; otherwise the chansel
number pressed is active. The trace for the active channel measurement has higher intensity. This menu
also provides access to channels 3 and 4 through the soft keys labeled [CHAN 3] and [CHAN 4]. [CHAN
1 OFF] removes the channel 1 trace and all other information relating to channel 1 from the screen. Infor-
mation for the other channels can be turned off with the other [CHAN OFF] keys.

It is possible to de-activate the channel menu by using [SYSTEM] [MORE] [CH MENU ON OFF]. To
turn off either the channel 1 or channel 2 mode labels when the channel menu is off, press the appropriate
CHANNEL key twice. The first press activates the channel, and the second turns it off. If the channel
menu is turned off, it will not appear when the CHANNEL keys are pressed.
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MEASUREMENT MENUS

When the [MEAS] function key is pressed, the first of several measurement menus is displayed on the CRT
as illustrated in Figure 3-4. (The standard instrument has only two measurement menus, Option 001 has three.)
This menu presents some of the possible parameters that can be measured on the active channel. These
parameters are either one detector input or a ratio combination of two inputs. The second and third meas-
urement menus present all the other possible measurement parameters, and can be accessed by pressing the
[MORE] soft key. To return to the previous measurcment menu, press the [PRIOR MENU] soft key. The
selection [AUX] allows the display in volts of the rear panel ADC IN (+10 to —10V) on the active channel.
For example, this function could be used for displaying the control voltage input to a voltage controlled device.

CHL A cH2 B .
16.0 ©B/ HEF 4+ 12.74 dBm 20.0 d8/ REF - 16.48 o8m {CPTION 001) {STANDARD)
A A 374
8 8 A/B
4 >
\ c £
| 4/8 =] ala
= > , \
/ \ A )
/ | n/C AR AU
: a/8
874 B/R
| 874
T T | O - B/l
‘{'!!M“{wf‘! | : i W H{Wﬂ( i BT Ars
" A W Sy u'\?‘ ' a8
\* ‘ T ‘.i*’ MIRE oo
o -~
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I\! ! R/C MORE -
]
T
I C/B
- 58LoA
U em e MERD
RTINS RS STOP  +4 . BHDEEHz . MORE
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PR1GA
MENE)
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| MEMU

Figure 3-4.  The Measurement Menus
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DISPLAY MENU

When the [DISPLAY] function key is pressed, the display menu appears on the CRT as illustrated in Figure
3-5. This menu lets you control the display mode for the active channel.

TR cue: @
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— == MEM
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HEM

STAT 2 LOOGHEHY ST0R 48 08005Hz
AC 4Gt PTG

Figure 3-5. The Display Menu

{HOLD ON OFF] freezes the active channel trace on the display.

[MEAS] displays on the active channel the measurement trace of the parameters selected in the measure-
ment meny.

IMEM] displays a trace that has been previously stored in the memory of the active channel.

[MEAS-MEM] is used to subtract the data stored in memory from the measured data. This can be used
to subtract calibration data to produce a normalized trace. “~M” is displayed in the mode labels area for
any channel where this function is selected.

[TRC FMT SWR dB] provides a choice of data formats for reflection data as standing wave ratio (SWR)
or as return loss (dB). The SWR selection is available only for ratioed (A/R) or normalized [MEAS-MEM]
measurements on chanmels 1 and 2 with 401, or fewer, points.

SWR is calculated using a lookup table that is generated when SWR format is selected. This initial calcu-
lation takes approximately 5 seconds, but the display is “‘real time” thereafter.

[MEAS—MEM] causes the displayed trace to be stored in memory. “MEM” is displayed in the mode labels
area for any channel where this function is selected. Even in SWR format, the trace data is saved in dB/dBm
format. Voltage data (ADC) can also be stored and normalized.
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[MEAS-M--MEM] causes the displayed measurement minus the memory (the normalized trace) to be stored
in memory (ratio measurements only).

Display Resolution. The horizontal display resolution of the HP 8757A can be from 101 to 1601 points,
depending on the user’s choice and the number of measurement traces as shown in this table.

Minimum Sweep Time (ms)
# Points
1 Trace 2 Trages 3 Traces 4 Traces
101 46 50 60 70
201 50 75 90 100
401 100 100 150 200
801 200 250 NA NA
1601 400 NA NA NA

Memory data is always stored at the highest resolution (0.003 dB for single input measurements and 0.006
dB for detector ratios), regardiess of the display, scale per division, or reference level. Viewing normalized
dB data will reduce resolution by one-half.

Vertical display resolution and display range for the various display modes are shown in the table below.

Disptay Mode Display Range Vertical Display Resolution
dBm —70 to +20 dBm 0.003 dB*
dB —90 to +90 dBm 0.006 dB*
SWR 1010370 See waveform below
AUX —10 to +10 Ve 000 v

* Q01 dB for display cursor.
#3000 +20 V for normalized AUX.

SWR is calculated from dB data. SWR resolution varies with the SWR being measured:

SWR
0 10 20 30 37.0
= e SR
2% 0.t [
=25 0.2 T
%?ggg 0.3 .
W gy AN
= N
< g5
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SCALE MENU

When the [SCALE] function key is pressed, the scale menu is displayed as illustrated in Figure 3-6, and the SCALE
FACTOR is activated. Scale factor lets you select the scale per divison for display of measurement data. The possible
choices for each of the display modes are shown in the table below. You can change the scale factor with the knob,
the STEP keys, or the numeric keypad. If the keypad is used to enter the scale factor, the entry must be terminated
with the [dBm/dB] or [ENT] key.

)
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am

Hi A =4
20.8 d&s  HEE L00 dBm o ds/  HEF  + Q0 dBm

AUTD
SCALE
SOALE FBOTGE
20 1]
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e
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Figure 3-6. The Scale Menu

Display Mode Available Scales Per Division

20, 10,5, 2,1,05 02, and 01
per division

10,4, 2, 1,04, 0.2, 0.1, 004, and 002

dB/dBm

SWR
SWR units per division
AUX 5,2.5, 1, 0.5, 025 0.1, 005, and 0025
{(ADC IN) volts per division

[AUTO SCALE] automatically changes the scale to the highest resolution and adjusts the reference level
for viewing all of the trace data.
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REFERENCE MENU

When the [REF] key is pressed, the reference menu is displayed as shown in Figure 37, and REF LEVEL
becomes the active function.

cHg o A CHEZ B
20.9 d&/ REF s OG dBm 10.0 dB8/ REF &+ SO o8B

S0] dBgm

REE
A PRGN

T 0 Ja U LT P

TV

STHT <1, 00008Hz TTEF <5 0coGRHz

Figure 3-7  The Reference Menu

[REF LEVEL] lets you change the reference level value using the knob, the STEP keys, or the numeric
keypad. The reference line is the horizontal line indicated by the reference position indicator on the left
side of the screen. The value of this line relative to the measurement selected is equal to the reference
level. As shown in Figure 3-7 above, the reference level for channel 1 is 0 dBm. Thus, with a scale of 20
dB/div, the top line represents +40 dBm and the bottom line represents ~120 dBm. Varying the reference
level allows easy measurement of any point on the display trace.

[REF POSN] sets the position of the reference level line to any of the major graticules, using the knob
or the STEP keys.

[REF STP SIZE] sets the size of the steps used with the STEP keys to increment or decrement the refer-
ence level value. The reference step size can be set with the keypad only.
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CURSOR MENUS

Pressing the [CURSOR] function key presents the cursor menu and activates the cursor (+ symbol) on all
the displayed data traces. Figure 3-8 (a) illustrates the cursor menu with the cursor on.
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Figure 3-8, The Cursor Menu Showing Cursor and Cursor Delta

[CURSOR ON OFF] toggles the cursor on or off. Figure 3-8 (b) shows the cursor menu with the cursor
turned off, The knob can be used to move the cursor to any point on the data traces. The amplitude of the
trace at the cursor position appears in the mode labels area of the CRT for each displayed trace. The cursor
amplitude for the active channel also appears in the active entry arca. The cursor value is always resolved
to 0.01 dB, 0.001 V, or 0001 SWR, regardless of the scale per division.

The value read by the cursor depends upon the measurement and display mode selections. These are
accessed by pressing the appropriate FUNCTION key, [MEAS] or [DISPLAY]. With [DISPLAY] [MEAS]
selected, the cursor value either represents the power difference in dB between the two selected inputs
(measured ratio) or the absolute power in dBm at the selected input (measured power). With [DISPLAY]
[MEAS-MEM] selected, the cursor value represents the power difference in dB between the current measure-
ment trace and the stored reference trace (stored by [MEAS—~MEM]). With [DISPLAY] [TRC FMT SWR]
selected, the cursor is displayed in SWR with 0.001 units resolution.

If either the HP 8350B sweep oscillator or the HP 8340A or 8341A synthesized sweeper is connected to the
8757 System Interface, the cursor frequency is displayed in the frequency labels area, and also inthe active
entry area for the active channel. When alternate sweep is selected, the cursor frequencies for both sweeps
are displayed in the frequency labels area.
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[CURSOR A ON OFF] toggles the cursor A function on and off. When it is on, the A marks the last
set position of the cursor, regardless of whether the cursor was on or off. Figure 3-8 (¢} illustrates the
cursor menu with the cursor A function activated, and Figure 3-8 (d) with cursor A off. This function
makes it possible to obtain an instant reading of the difference in magnitude (and frequency if an appropriate
HP-IB source is used) between two points on the trace, marked by the + and the A. This magnitude (and
frequency) difference value for the active channel is displayed in the active entry area. (The frequency
difference value is also displayed in the frequency labels area.) When alternate sweep is selected, the cursor
A frequencies for both sweeps are displayed in the frequency labels area.

[MAX] positions the cursor to the maximum value point on the active channel trace.
[MIN} positions the cursor to the minimum value point on the active channel trace.

[SEARCH] lets you search for a particular value in dB or dBm, either to the left or to the right of the
current cursor position. Use this function with [CURSOR ON] to find an absolute power value in dBm
or a relative value in dB, or with [CURSOR A ON] to find a power difference in dB. Search functions,
including [BANDWIDTH], cannot be used with the SWR format or with [MEAS] {AUX] selected.

Pressing [SEARCH] brings up the search menu, illustrated in Figure 3-9. When this menu first appears,
the active entry area displays the last set search value. This value can be changed using the knob, the STEP
keys, or the numeric keypad.
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Figure 3-9. The Search Menu

[SEARCH LEFT] or [SEARCH RIGHT] causes the cursor to move to the first left or right position nearest
the amplitude value selected. If the value cannot be found, the message “Error: Cursor Value not found”
is displayed in the active entry areca. In a normalized measurement, the search function finds the n-dB
point from the O dB reference line. In cursor /A mode, search values are found for the n-dB points from
the A marker. The bandwidth function, described below, finds the n-dB points from the peak of the trace.

Soft Key Operating Features
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[BANDWIDTH] determines the trace bandwidth at a specified value down from the maximum trace value.
The n-dB value for the bandwidth can be set with the STEP keys or the keypad. The HP 8757A searches
automatically for the maximum trace amplitude, then finds the n-dB down points on both sides and dis-
plays the bandwidth in the active entry area. Thus, [BANDWIDTH] effectively performs the following
series of functions: [CURSOR], [MAX] or [MIN], [CURSOR A ON], {SEARCH], [SEARCH LEFT]
(write down the frequency = f1), [SEARCH RIGHT] (write down the frequency = {2), calculate f2-f1.
However, this function produces results only when a compatible HP-IB sweep oscillator or synthesized
sweeper is used. Note that this is different from a cursor search in a normalized measurement, where the
search values are referenced to the 0 dB reference line.

[CSRFMT SWR dB] allows convenient readout of cursor data only in SWR (standing wave ratio) rather
than dB (return loss), if preferred. The cursor format is independent of the display format, which deter-
mines the format of the entire trace.

[CURSOR—REF LEVEL] moves the trace so that the reference level value is equal to the cursor read-

ing. This makes it possible to expand the trace about the cursor for detailed viewing without losing
information off the screen.
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AVERAGE MENU

When the [AVG] key is pressed, the average menu is displayed as illustrated in Figure 3-10. Averaging
computes each data point based on the average value during a specified number of sweeps. The number of
sweeps over which the trace is averaged is termed the averaging factor. The averaging technique used is termed
“stable averaging.” Regardless of the averaging factor selected, the first trace is averaged using an averag-
ing factor=1, the second trace AF=2, traces 3 and 4 with AF=4, and increasing powers of 2 until the desired
averaging factor is reached. Regardless of display format, dB or SWR, the averaging is performed on the
logarithmic data. The SWR conversion is performed on averaged data. [AUX] voltage data (ADC IN) can
also be averaged.
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Figure 3-10.  The Average Menu
[AVG ON OFF] turns the averaging function on for the active channel. The averaging factor previously set
is displayed in the active entry area. The default averaging factor is 8, An “A” is displayed in the mode labels
area for any channel that has averaging on.

[RESTART AVERAGE] starts the averaging process from the beginning.

[AVG FACTOR] lets you set the averaging factor. Allowable values are 1, 2, 4, 8, 16, 32, 64, 128, and 256.
The averaging factor can be changed using the knob, STEP keys, or number pad.
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CALIBRATION MENUS

When the JCAL] function key is pressed, the calibration menu is displayed as illustrated in Figure 3-11.
This menu is used to perform calibrations of the system prior to making measurements. A short/open average
calibration js provided for reflection measurements, and a thru calibration for transmission measurements.
Additional calibration features are described below. Many of the calibration features involve putting trace
data into memory. Data is stored in dBm (or dB) regardiess of the display format (dB or SWR). It is not
possible to store SWR data into memory.

Data is stored in memory at the highest resolution, regardless of scale settings and reference levels and
regardless of what is displayed (MEAS, MEM, MEAS-MEM). The trace does not need to be visible on-
screen for storing valid data into memory.
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Figure 3-11.  The Calibration Menus

[SHORT/OPEN] begins a series of prompts to lead you through a short circuit/open circuit average
calibration, which is automatically stored in memory for reference (stored in dB/dBm regardiess of
format). When the [SHORT/OPEN] soft key is pressed, the prompt “CONNECT SHORT. . .STORE
WHEN READY” is displayed in the active entry area of the CRT, and soft key #1 is labeled {STORE
SHORT] (see Figure 3-12 (a)). If desired, the averaging function can be turned on with the [AVERAGE
ON OFF] soft key to reduce noise on the trace. The averaging factor is the last value set. Connect a calibrated
short circuit to the test port of the directional bridge or coupler and press [STORE SHORT].
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Figure 3-12.  The Short/Open Calibration Prompts

Now the prompt “CONNECT OPEN. . . STORE WHEN READY” is displayed on the CRT, and soft key
#1 is labeled [STORE OPEN] (Figure 3-12 (b)). Connect a shielded open circuit to the test port (at low
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frequencies, below about 1 GHz, the test port can simply be left unterminated), and press [STORE OPEN].
'The message “SHORI/OPEN CAL SAVED IN CHI (or CH2, CH3, CH4) MEM” is displayed to ac-
knowledge that the calibration data is stored in the memory of the selected channel (se¢ Figure 3-13). Press
[DISPLAY] [MEAS-MEM)] to view the normalized trace.
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Figure 3-13.  Calibration Data Saved in Memory

[THRU] begins the thru calibration for transmission measurements. When the [THRU] soft key is
pressed, the message “CONNECT THRU. . .STORE WHEN READY” is displayed on the CRT, and
soft key #1 is labeled [STORE THRU] (see Figure 3-14). If desired, the averaging function can be turned
on with the JAVERAGE ON OFF] soft key to reduce noise on the trace. The averaging factor is the last value
set. Connect the thru {connect the two points between which the device under test will be connected), and
press [STORE THRU]. The message “THRU. . .CHAN 1 (2, 3, 4) MEAS TO MEMORY” is displayed
to acknowledge that the calibration data is stored in the memory of the selected channel. (The thru calibra-
tion can also be done with the [MEAS—~MEM] soft key.) Press {DISPLAY] [MEAS-MEM] to view the
normalized trace.
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Figure 3-14.  The Thru Calibration Prompt

[MEAS—MEM] stores the current measured data in memory, as a reference trace. The trace is stored with
full resolution, regardless of scale and reference settings on the front panel.

IMEAS-M-—~MEM] causes the displayed measurement minus the memory (the normalized trace) to be
restored into memory. This writes over the original memory.

The [BC DET ZERQ] soft key label appears in the calibration menu only when AC/DC detectors are
connected fo the detector inputs at power-on or preset. If AC/DC detectors are connected after power-on,
the system must be reconfigured using [CONFIG SYSTEM)] (sce below) or by [PRESET]. Pressing
{DC DET ZEROQ] presents the DC detector zero menu, illustrated in Figure 3-15 (a). This menu is used for
zeroing of DC detectors necessary to compensate for the effects of DC drift (this is not required for the
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AC detection mode). Zeroing also eliminates small DC voltages present in the detectors, and establishes
the displayed noise floor with no RF signal applied. When the menu appears, the message “SELECT DC
DET ZERO?” is displayed on the CRT. This is the prompt to choose either manual or automatic zeroing.
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Figure 3-15.  The DC Detector Zero Menus

[MANUAL.] is used when the RF signal must be removed from the detectors manually. This is the case
when the source is not connected to the network analyzer through the 8757 System Interface, or when
a small RF signal is present in the device under test. Devices that may have small RF signals present
include amplifiers, mixers, and oscillators. When the [MANUAL]J soft key is pressed, the message
“REMOVE RF FROM DC DETECTORS” is displayed on the CRT, and soft key #1 is labeled [CONT]
(see Figure 3-15 (b)). Disconnect the detectors from the device under test or turn off the RF signal, and
press [CONT]. (Do not disconnect the detectors from the network analyzer as this will cause an incorrect
zero. The HP 8757A must read the detector voltage and control circuitry for correct zeroing.) The detectors
are zeroed, and the calibration menu is returned to the screen.

[AUTOZRO]J* is used for zeroing the detectors when the source (HP 8350B, 8340A, or 8341A) is
connected to the HP 8757A through the 8757 System Interface. When [AUTOZRO] is pressed, the
HP 8757A turns off the RF signal from the source and automatically zeroes the detectors. The calibration
menu is then returned to the screen. An autozero can be performed whenever desired, even when the repeat
autozero mode is enabled.

[REPT AZ ON OFF}* provides for periodic repeats of the autozero process. The default time between
repeats is five minutes. An autozero will not interrupt the repeat autozero cycle time.

[REPT AZ TIMER]* lets you change the time interval between autozero repeats. Time intervals from
1 minute to 60 minutes can be set using the numeric keypad.

[COARSE ZERO)] appears in the DC detector zero menu only if one or more HP 85025C detector adapl-
ers are connected. Refer to the HP 85025C Operating Manual for a description of this procedure.
[PRIOR MENU] brings back the calibration menu.

[CONFIG SYSTEM] is used to force computation of the internal calibration tables for all detector inputs

that are being displayed on the analyzer. The tables for detector inputs that are not being displayed are
computed if necessary. See HP 8757A Self-Calibration for more details.

* These functions are available only with a compatible source (HP 8330B, 8340A, or 8341A) connected on the
private bus. Otherwise, when [DC DET ZERO] is pressed, the prompt for manual zeroing is displayed as described
above.
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NOTE

With AUTOCAL on, the [CONFIG SYSTEM] key is not required. With
AUTOCAL off, [CONFIG SYSTEM] is recommended whenever the
accessory configuration is changed, to immediately obtain optimum
accuracy for all accessories.

[MORE] brings up the second [CAL] menu.

[DET OFFSET] in the calibration menu makes provision for setting an offset value (dB only) for each detector
individually, to provide increased measurement accuracy. This can be used to enter an offset that is the differ-
ence in value between a power reading at one of the inputs of the HP 8757A and a power reading with a power
meter. It is also useful for entering the value of attenuation when an attenuator is connected in front of a
detector. When [DET OFFSET] is pressed, the detector offset menu illustrated in Figure 3-16 is presented,
and the message “SELECT DETECTOR OFFSET" is displayed on the CRT. When [DET A], [DET B],
[DET C], or [DET R} is pressed, the current value of offset for that detector is displayed in the active entry
area. The offset value can be changed using the numeric keypad, knob or STEP keys. The range of values
is +60 dBmto —60 dBm. Note that the detector offsets are valid during calibration ((ME AS—>MEMY]) as
well as measurement,

NOTE: Itisimportant to know that the detector offsets remain in effect until they are changed: [PRESET]
or power on/off does NOT reset the offset values to zero. Since these offsets affect the detector input, they
always apply to a measurement regardless of whether a different channel selects the same measurement or
a different register is recalled using the [RECALL] key. The detectors with non-zero offsets are listed on the
status line of the display.
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Figure 3-16.  The Detector Offset Menu (Option 001)

[EXT DET CALJ in the calibration menu appears only when at least one HP 85025C detector adapter is con-
nected. Selecting [EXT DET CAL] displays the external detector calibration menu (Figure 3-15). Using the
external detector calibration menu, you can calibrate the analyzer to any separate detector, regardless of its
frequency range.

The calibration sequence ([DET PWR CALY}) consists of providing the analyzer with two known power levels.
Once you perform the calibration with a given detector, the analyzer identifies that detector by its calibra-
tion value (fCAL VALUE]). You can use the detector and enter its calibration value on any analyzer input.

For operating details, refer to the HP 85025C Operating and Service Manual.

[AUTOCAL ON OFF] provides user control over the automatic regeneration of the internal calibration tables
for the detector inputs. JAUTOCAL ON] is recommended for most applications, Sec HP 8757A Self-
Calibration for more details,

[PRIOR MENU] returns the first [CAL} menu.

Soft Key Operating Features
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HiP 8757A Self-Calibration

The soft keys JCONFIG SYSTEM] and [AUTOCAL ON QFF] relate to the internal calibra-
tion of the HP 8757A. This section describes this calibration and how these soft keys should
be used.

NOTE

DC detector zeroing (JAUTOZERO], [REPT AZ], and [MANUAL ZEROY])
is not included in the [CONFIG SYSTEM] and [AUTOCAL ON OFF] func-
tions. Zeroing must be performed separately when using DC mode.

The HP 8757A automatically maintains absolute and dynamic power accuracy for each detector
input using two digital correction processes:

1. A continuous compensation for small temperature changes.

2. A regeneration of the internal calibration tables whenever:
a. A large change in temperature has occurred (approximately 5°C).
b. The accessory configuration is changed.

Continuous temperature compensation, 1 above, is performed on every re-trace, regardless of
whether AUTOCAL is ON or OFF.

Table fegeneration, 2 above, is also performed automatically if AUTOCAL is on. Depending
on the configuration, this process can last from 1 to 4 seconds. During this time, the message
“Configuration in Progress” appears on the display.

To regenerate the calibration tables, the HP 8757A determines the following for each detector
input:

1. Detector/bridge type (AC only, AC/DC).
2. Detector/bridge power vs. voltage characteristics.
3. Temperature of the detector (AC/DC accessorics only) and the log amplifier.

Using these readings, the HP 8757A automatically computes the internal calibration tables (if
necessary) under any of the following conditions:

1. Tnstrument [PRESET], power-on, or [RECALL] instrument state.
2. Detector configuration changed.

3. [CONFIG SYSTEM] soft key pressed (under [CALY).

4. At a fixed 5-minute interval (unless AUTOCAL OFF).

5. Large temperature change occurred (unless AUTOCAL OFF).

If the detectors are connected at [PRESET] or power-on, the HP 8757A automatically gener-
ates the calibration tables. The configuration is checked, and updated automatically, whenever
required.

[AUTOCAL ON]. With JAUTOCAL ON] (second [CAL] menu), the calibration tables are
always maintained, and the process is transparent to the user. [AUTOCAL ON] is recommended
for most applications and is set automatically at preset or power-up.

If 5 minutes have elapsed since the the last table regeneration or if a large temperature change
. has occurred, the calibration tables are recomputed as required. I the HP 8757A is in a thermally
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stable environment {(drift < 5°C), then thermal drift in the log amplifiers is minimal. The de-
tectors, however, may be exposed to significant changes in temperature, for example when the
detector is connected to a device under test on a hot/cold plate or in an environmental chamber.
With [AUTOCAL ON], all temperature changes are accounted for automatically.

[AUTOCAL OFF]. In some applications, automatic calibration is not desired. When a calibration
table regeneration occurs (either at the end of the 5-minute interval or when excessive temper-
ature drift has occurred), a slight shift in the display trace may occur (approximately 0.05 dB).
When trace stability is very important, such as when viewing the data at very high resolution
or when comparing a trace to one taken previously, it may be desirable to disable the
AUTOCAL feature. With JAUTOCAL OFF], the tables will not be regenerated, so the trace
shift will not occur. Continuous temperature compensation is still provided. However, if ex-
cessive temperature drift occurs, the compensation will no longer provide accurate results, and
the UNCAL. message for the appropriate detector input will be activated in the STATUS LINE.
To force table regeneration, press [CONFIG SYSTEM].

NOTE

HP 8757A performance is not specified for a detector input when the
UNCAL condition exists.
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SPECIAL FUNCTIONS MENU

Figure 3-17 illustrates the special functions menu, which is presented when the [SPCL] key is pressed.
This menu provides additional functions specific to the active channel.
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Figure 3-17. The Special Functions Menu

[SMOOTH ON OFF] allows smoothing to be turned on or off. Smoothing (video filtering) calculates
amoving average of the active channel data. Smoothing is different from averaging. Averaging computes
cach data point based on the average value during several sweeps. Smoothing computes each data point
based on one sweep, but on the average of a “window”™ of many data points for the current sweep. The
“window” or smoothing aperture is a percent of the span swept, less than or equal to 20% . When [SMOOTH
ON] is pressed, the percentage value of the smoothing aperture is displayed in the active entry area. In
addition, an “S” is displayed in the mode labels area for any channel that has smoothing activated.

SMOOTH APERT] lets vou change the value of the smoothing aperture. The default value is 5 %. Use
[ y g g ap

the knob or STEP keys to change the smoothing aperture value, or use the numeric keypad and terminate
with the [ENT] key.

[ENTER LIM LNS] is used to access the first of two limit lines menus, illustrated in Figure 3-18. With
these menus, you can define limit lines or device specifications with which to compare the device under
test. The limit lines are displayed on the CRT for comparison and adjustment of the measurement trace.
An out-of-limit test condition is shown with a PASS or EAIL message on the CRT below the mode labels
area. Limits are defined in terms of upper and lower specifications for a particular frequency or band of
frequencies. Three types of limits are available: point, flat line, and sloped line. A limit line can include
as many as 12 segments, where each segment is one of the three types. Segments are numbered sequen-
tially when they are entered from the front panel. If entered through HP-IB, segment numbers can be en-
tered at random. Limit lines are available only for channels 1 and 2, and are entered for the active channel.
Limit lines can be stored only in save/recall registers 1 through 4. Limit lines are restricted to traces with
401 poinis or fewer. Limit entries can be made in dB, dBm, or SWR, depending on the display format.
However, in SWR mode, the limits cannot be saved in trace memory (sece [UPPER (LOWER)
LIMIT—>MEMY]). Limit entries can also be made in volts when IMEAS] [AUX] is selected.

[LIM LNS ON OFF] is used to turn the limit line test on or off after the limits have been entered using
the limits menu.
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Figure 3-18.  The Limit Lines Menus

When the [POINT LIMIT], [FLAT LIMIT], or [SLOPE LIMIT] soft key is pressed, the active entry area
of the CRT displays prompts for frequency and upper and lower limits. Use the numeric keypad to enter the
limit data, and terminate with the soft keys for frequency and the [dBm dB] or [ENT] key for the limits.
If you do not want either the upper or the lower limit, press the [dBm dB] or [ENT] key immediately after
the prompt. The tabular columns on the CRT are updated as data is entered, and the soft keys are blanked
except for an [ABORT ENTRY] key that deletes the current entry and returns to the menu shown in Figure
3-18. The limit lines appear on the CRT as they are entered if the [LIM LIN ON] function is selected.

Note that when you specify loss limits, as in passband rejection, they should be entered as negative values.

[POINT LIMIT] lets you define an upper and a lower limit for a single CW frequency. To define a point limit,
you are prompted to enter the frequency, then upper limit, then lower limit. The values you enter will be
displayed on the CRT.

[FLAT LEMIT] lets you define a flat limit line that is constant with frequency. You are prompted to enter the
limit data in this order: frequency 1, upper limit, lower limit, frequency 2. The values you enter will be
displayed on the CRT.

[SLOPE LIMIT] lets you define a sloped limit line that is linear with frequency. You are prompted to enter
the limit data in this order: frequency 1, upper limit 1, lower limit 1; frequency 2, upper limit 2, lower limit 2.

[EDIT SEGMENT] first deletes a limit line segment already defined, in order to make changes. When this
soft key is pressed, a prompt for the segment number appears in the active entry area. Use the numeric keypad
to enter the number of the segment to be edited, then press [ENT] to terminate the entry. You can then enter
the new frequency and limit data in that segment, and the table will be updated.

[DELETE SEGMENT] lets you specify the number of a limit line segment to be deleted. When this key
is pressed, a prompt for the segment number appears in the active entry area. Use the numeric keypad to enter
the number of the segment to be deleted, then press [ENT] to terminate the entry. When a segment is deleted,
the table is updated.
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[DELETE ALL LNS] is used to erase all limit Jine segments for the active channel only. Use this func-
tion before starting to define a new limit line set.

[MORE] brings up the second limits menu.

[DONE] is used to terminate limit line data entry for the active channel.

[UPR LIM--MEM] places the upper limit line into the active trace memory.

[LWR LIM—~MEM] places the lower limit line into the active trace memory.

Whenever either of the limit line to memory keys is pressed, the memory for the active channel is initial-
ized with a reference level = 0 dB (or 0 dBm). The appropriate limits are then updated into memory in
the order in which the segments were entered. (Thus, for overlapping limits, the last entry will overwrite
any overlap of the previous entry, and points with no limit data will be entered as 0 dB or 0 dBm.) The
limit line to memory features cannot be used with SWR display format.

[PLOT ENTRIES] enables the plotting of the limit line frequency and amplitude values when data is plotted.

[PRINT ENTRIES] allows the limit line frequency and amplitude values to be output with data to the
ThinkJet printer.

[PRIOR MENUJ brings back the first limits menu.
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SYSTEM MENUS

When the [SYSTEM] key in the INSTRUMENT STATE section is pressed, the first of two system menus
is displayed as illustrated in Figure 3-19. The second menu is accessed by pressing {MORE]. Several
additional menus accessible from the system menus are described below. The menus accessed with the
INSTRUMENT STATE keys are not channel specific but apply to the entire instrument state.
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Figure 3-19.  The System Menus

[PLOT] presents the plot menu illustrated in Figure 3-20. This menu is used to specify the plots made on
a plotter connected to the 8757 System Interface. The compatible plotters are the HP 7470A, 7440A, 7475A,
7550A, or T090A. The plotter address must be correctly specified (factory setto 5), and can be set using the
[LOCAL] key and its associated menu. The plotter’s default values for P1 and P2 are the lower left limit
and the upper right limit respectively, but these can be changed at any time after the plotter is powered on.
Refer to the plotter Operating Manual for the procedure to change Pl and P2.
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Figure 3-20. The Piot Menu

When one of the [PLOT] menu soft keys is pressed, the CRT display is frozen, the plotter begins plotting,
and the message “PLOTTING” is displayed in the active entry area of the CRT. When the plot is finished,
the message “PLOTTING COMPLETED” is displayed.

If the plotter is incorrectly addressed, or improperly connected to the 8757 System Interface, the message
“NO PLOTTER AVAIL” in the active entry area indicates that no plotter is available.

If the plotter is properly connected to the 8757 System Interface, but has no paper loaded or is otherwise
not ready to plot, the message “PLOTTER NOT READY” is displayed.
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When the source (HP 8350B sweep oscillator or HP 8340A or 8341A synthesized sweeper) is connected
to the network analyzer through the 8757 System Interface, annotation of the start, stop, and cursor fre-
quencies will appear on the bottom of the plots for [PLOT ALL] or [PLOT LABELS]. If the cursor is
off and a source marker or markers are on, the active marker frequency will be annotated in place of the
cursor frequency and will appear on the trace as a flag.

[PLOT ALL] instructs the plotter to draw the grid, labels, trace data, limit lines, cursor, markers, and
title. The trace data and limit lines are plotted only if the channel is on. Also displayed is the active entry
area if there is a message displayed. This allows the display of cursor, search, and bandwidth values. To
avoid this annotation, press [ENT OFF] before plotting to clear the active entry.

Plots do not include the status line information.

[PLOT CUSTOM] instructs the plotter to draw a plot using only the plot elements specified using the
[DEFINE CUSTOM] function described below.

[PLOT TRACES] draws the data traces and limit lines for all displayed channels, together with the cursor
(denoted as +), the cursor /A, and the markers (denoted as 0). (The active marker is highlighted with a flag.)

[PLOT LABELS] draws the mode labels, reference line position labels, frequency labels (if they are on),
and status line.

[PLOT GRID] plots the horizontal and vertical graticule lines.

[ABORT PLOT] terminates plotting of a plot currently in progress. The message “PLOTTING ABORTED”
is displayed in the active entry area of the CRT. :

[DEFINE CUSTOM] presents the custom plot menu, illustrated in Figure 3-21 (a), and displays the prompt
“DEFINE CUSTOM PLOT.” This menu lets you specify which plot element or combination of elements
is to be plotted in a custom-defined plot format. The format you define is plotted when [PLOT CUSTOM]
is selected. This is convenient for plotting repetitions of the same plot format. The soft key labels for the
elements you select to plot are highlighted on the CRT.
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Figure 3-21.  The Custom Plot Menu and the Traces Menu

[TRACES] leads to the traces menu, illustrated in Figure 3-21 (b). This menu lets you specify the trace
or traces to be drawn on the plot. Each of the [TRACE] soft keys in this menu toggles on and off to allow
the associated trace to be plotted or not plotted. From zero to four traces can be plotted. When any of
the soft keys are toggled on, the associated soft key labels are highlighted on the CRT. Note that only
displayed traces can be plotted. [PRIOR MENUT in the traces menu returns to the custom plot menu.
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[GRID] includes the horizontal and vertical graticule lines in the custom plot format.

[MODE LLABELS] includes the mode labels in the custom plot format.

[FREQ LABELS] includes the frequency labels in the custom plot format (unless they are turned off).
[SCALE TO P1P2] expands the plot so that the lower left corner of the grid is at the P1 position of the plotter
and the upper right corner of the grid is at the P2 position of the plotter. In this case, the mode labels and

frequency labels, if plotted, are drawn inside the grid.

[DONE] is used to terminate definition of the custom plot format. When this key is pressed the plot menu
returns.

[PRIOR MENU] in the custom plot menu returns to the plot menu shown in Figure 3-20.

(This ends the description of soft keys in the plot menu and the custom plot menu.)
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Returning to the system menu (Figure 3-19), [PRINT] leads to the print menu shown in Figure 3-22. This
menu altows data output to the HP ThinkJet printer, either a graphics plot or tabular listings.

When one of the [PRINT] menu soft keys is pressed, the CRT display is frozen, the printer begins printing,
and the message “PRINTING" is displayed in the active entry area of the CRT. When the printer is finished,
the message “PRINTING COMPLETED” is displayed.

If the printer is incorrectly addressed, or improperly connected to the 8757 System Interface, the message
“NO PRINTER AVAIL” in the active entry area indicates that no printer is available.

if the printer is properly connected to the 8757 System Interface, but has no paper loaded or is otherwise
not ready to plot, the message “PRINTER NOT READY” is displayed.

Graphics written to the CRT through HP-IB are not drawn on this plot; however, the plotter can be
accessed by means of passthrough commands as described in the Introductory Operating Guide.
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Figure 3-22.  The Print Menu

The soft key [PRINT GRAPH] instructs the HP 2225A ThinkJet printer to draw the grid, labels, trace data,
cursor, markers, title, and PASS/FAIL indicators. Graphics written to the CRT through HP-IB are not
drawn on this print; however, the printer can be accessed by means of passthrough commands, described

in the Introductory Operating Guide. Unlike the plot, the graphics print does not include limit lines or the
active eniry area.

[PRINT DATA] instructs the HP ThinkJet printer to list all data (up to four channels) in tabular form (see

Figure 3-23). The number of data points [isted is the number selected under [# TRACE POINTS] in the
SYSTEM menu. The configuration and status line information are not included.
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[PRINT MKRS] instructs the HP ThinkJet printer to list the data at the frequencies of the source markers
that are turned on. The markers are indicated by their number, except for the active marker, which is labeled
act. If the cursor is on, the cursor data and frequency are also printed. A marker printout is shown in Figure

3-23. The configuration and status information are not included.

If alternate sweep is on, the printouts will include only the channel pair with the active channel (channels
1 and 3 or channels 2 and 4). To display the other channel pair, activate one of the channels in that pair, and
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Figure 3-23.  Typical Printout for (a) [PRINT DATA] and (b) [PRINT MKRS}

print the data again.
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[# TRACE POINTS] presents the number of trace points menu, illustrated in Figure 3-24. This menu is
used to select the number of data points to be used by the network analyzer for processing and displaying the
data. Selecting fewer points means lower resolution but lets you use faster sweep times and more traces. The
maximum number of trace points available for each of four traces is 401, 801 for each of two traces, and 1601
for one trace using channel 1 or 2 only. The default value for the number of trace points is 401. The table shows
the minimum sweep time and the maximum number of traces for each selection in this menu. Limit testing,
SWR format, smoothing, and averaging slow down the sweep times.

Tl A CHR: 8
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- . T ) 1G4
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STHT  +1 0GOCGHzZ STOR +5. 60866z

Figure 3-24.  The Number of Trace Points Menu

4 Point Minimum Sweep Time (ms)
sinis
1 Trace 2 Traces 3 Traces 4 Traces

104 40 50 50 70
201 50 75 90 100
401 100 100 150 200
801 200 250 NA NA
1601 400 NA NA NA

[LLABELS] leads to the labels menu, illustrated in Figure 3-25. This menu lets you choose to have one or
more of the labels displayed or blanked.

Citi: 4 ok
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Figure 3-25.  The Labels Menu

[LABELS ON OFF] turns the mode labels, the frequency labels, the display status line, and the title on
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or off on the CRT. Note that if limit lines are enabled, the PASS/FAIL indicator will not be blanked until limit
lines are disabled.

[FRQ LBL ON OFF] turns only the frequency labels on or off. If the frequency labels are off,
the frequency readout of the source connected to the private bus is also blanked. The frequency labels will
not be plotted or printed.

[TITLE ON OFF] controls the title label display, but does not erase the title.

[START LABEL] is used to specify the start value of the left graticule. This label can only be used with the
system interface off.

[STOP LABEL] is used to specify the stop value of the right graticule. This label can only be used with the
system interface off,

[PRIOR MENU] returns to the system menu.

[MODE AC DC] in the system menu is used to switch between AC and DC detection modes. The AC (square
wave modulated) mode can be used with the HP 11664 , 85025, or 85026 series detectors and the HP 85020,
85021, or 85027 series directional bridges. The DC (no moedulation) mode can be used only with the HP 85025
and 85026 series detectors and the HP 85027 series directional bridges. If an HP source is connected to the
system interface, the source modulation is controlled automatically: “on” for AC, “off” for DC. This function
also controls the [MOD ON OFF] function. When AC is selected, the HP 8757A modulation output is ON.,
In DC, the modulation is OFF,

[TITLE] in the system menu presents the title menu, illustrated in Figure 3-26. At the same time, the
active entry area displays the letters of the alphabet, digits O through 9, and the mathematical symbols ()+—/=
and decimal point, together with the message “SELECT CHAR WITH KNOB OR SOFT KEYS.” This menu
is used to define a title that is displayed on the CRT and plotted with the data. The title is composed of charac-
ters selected from the display in the active entry area. This title can be trned on and off using the labels menu.
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Figure 3-26.  The Title Menu
[SELECT CHAR] is used to enter a character you have selected. To select a character, rotate the knob or
repeatedly press the [STP ONE RIGHT] or [STP ONE LEF T} keys until the desired character in the ac-
tive entry area is highlighted. Then press [SELECT CHAR]. As each character is selected, itis displayed
in the upper left corner of the grid,
[SPACE] inserts a space in the title.

[BACK SPACE] is used to go back and delete a character that has already been entered.
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[ERASE TITLE] deletes the entire title.

[STP ONE RIGHT] is used to advance to the right one letter at a time to select characters.
[STP ONE LEFT] is used to advance to the left one letter at a time to select characters.
[DONE] is used to enter the complete title and return to the system menu.

[ADPT NM ON OFF] in the system menu controls the adaptive normalization feature, which adjusts the
calibration data stored in memory as the frequency range is changed. This makes it possible to narrow
in on part of the calibrated frequency range without recalibrating. Note that the resolution of the narrower
range viewed is not changed as the trace is expanded, and the calibration data is interpolated between the
available poinits. Therefore it is advisable to select a high number of trace points for the original frequency
range. Adaptive normalization should not be used if the calibration trace varies rapidly with frequency.
An asterisk * is displayed in the mode labels area for any channel that has adaptive normalization acti-
vated, as long as [MEM] or [MEAS-MEM] in the display menu is selected. If the trace is expanded be-
yond the frequency range of calibration, the calibration data outside that frequency range is extrapolated
as a straight line from the calibration data at the start and stop frequencies. In this case, the asterisk *
is overwritten with a U (uncalibrated). Adaptive normalization is off at preset.

[MORE] in the system menu (Figure 3-19) leads to the second system menu, illustrated in Figure 3-27,
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Figure 3-27.  The Second System Menu
[MOD ON OFF] controls the 27.778 kHz modulation drive output on the rear panel of the HP 8757A.

{CH MENU ON OFF] is used to disable the channel menu accessed from the channel keys. With {CH
MENU OFF], only channels 1 and 2 can be controlled. To make one of these channels active, press the
appropriate channel key. To turn off a channel, first press the channel key once, making this the active
channel, then press it again. The channel will be turned off, and the other channel will become the active
channel.

[CLEAR SAV/RCLY] is used to clear all of the save/recall registers by resetting them to the preset state.
If a compatible source is connected to the 8757 System Interface, its save/recall registers are also preset,

[SWEEP MODE] leads to the sweep mode menu illustrated in Figure 3-28. This menu is used to specify

the type of sweep supplied by a source not compatible with the 8757 System Interface or to control the
System Interface status. The sweep mode and System Interface status are displayed in the status line.
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Figure 3-28.  The Sweep Mode Menu

[NONSTD ON OFF] enables the HP 8757A to track a sweep ramp other than the normal 0-10 volt sweep
ramp. The nonstandard sweep must be within the 0-10 volt range. See product note 87573 (Part no. 5934-1537)
for a more detailed description of this mode. However, if a sweep in excess of 10V is to be used, the A4 ADC
assembly can be modified to accept it. Refer to Section VIIl of the Service Manual
for details. In the nonstandard sweep mode, disconnect the POS Z BLANK, the STOP SWEEDP, and the 8757
System Interface connection to the source. Only the SWEEP IN should be connected, The number of trace
points selected using the [# TRACE POINTS] feature is still retained for the nonstandard sweep.

[CW ON OFF] is intended for use with a source that is not compatible with the 8757 System Interface. This
feature allows the display to be continuously updated when the non-compatible source is in CW mode with
no sweep ramp applied to the network analyzer. With {CW ON], the network analyzer provides its own con-
tinuous internal horizontal display update, so that any stable input will be displayed as a straight line. If the
source used is System Interface compatible, this function is selected automatically when the source is in CW
mode.

[MANUAL ON OFF] is intended for use with a source that is not compatible with the 8757 System Interface.
This feature allows manual sweep control by a non-compatible source, using a sweep input signal. With
IMANUAL ONJ, and the source in manual mode, the network analyzer displays a cursor (+ symbol) whose
vertical position represents amplitude and whose horizontal position can be manually swept from the source.
If the source used is System Interface compatible, this function is selected automatically when the source
is in manual mode.

[SYS INTF ON OFF] disables the HP 8757A as the system controller on the 8757 System Interface pri-
vate bus. This allows another instrument connected on the 8757 System Interface to control the sweeper,
plotter, or printer. The setting of this function is not changed at [PRESET]. 8YS INTF OFF is also dis-
played in the display status line.

[PRIOR MENU] returns the second system menu.

[SERVICE] provides access to a series of automated tests of the various functional blocks of the HP 8757A.
These tests are described in detail in Section VIII of the Service Manual.
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Figure 3-29.  The Local Menu

When the [LOCAL] key in the INSTRUMENT STATE AREA is pressed, the HP 8757A is returned to
local operation from remote (computer controlled) operation. If the network analyzer is already in local
mode, the local menu is displayed as illustrated in Figure 3-29. This menu is used to change the HP-1B
addresses of the HP 8757A, sweeper, plotter, and printer. Allowable address values are 1 to 29, 0, 30, and
31 decimal are not accessible. No two devices can be at the same address. Use the numerical keypad to
enter a new address, and terminate with the [ENT] key. When an instrument address is changed using
this menu, the HP-IB address on the instrument itself may need to be physically reset.

[8757] is used to change the HP-IB address of the HP 8757A. The factory set address is 16.

[SWEEPER] is used to changed the HP-IB address of the source (HP 8350B sweep oscillator or HP 8340A
or 8341A synthesized sweeper). The factory set address for these sources is 19,

[PLOTTER] is used to change the HP-IB address of the plotter (HP 7470A, 74404, TA75A, or 7550A).
The factory set address is 05.

[PRINTER] is used to change the HP-IB address of the HP 2225A ThinkJet printer. The factory set
address is 01.
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MENU STRUCTURE

Figure 3-30 shows the complete HP 8757A menu structure.

Menu Structure
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Figure 3-30. HP 87574 Menu Structure (I of 3}
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Figure 3-30. HP 87574 Menu Structure (3 of 3)
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REAR PANEL OPERATING FEATURES

Figure 3-31.  The HP 87574 Rear Panel

1. The 8757 SYSTEM INTERFACE connector is used to connect the private bus that lets the HP 8757A control
the source, piotter, and printer. Since the HP 8757A itself controls the 8757 System Interface, other controllers
must not be attached to this connector, unless the [SYS INTF QFF] function has been selected.

The 8757 System Interface control of the HP 83508 sweep oscillator or HP 8340A or 8341 A synthesized sweeper
provides frequency annotation shown in the frequency labels area of the CRT. In addition, the [SAVE], [RECALL],
and [PRESET] keys of either the source or the network analyzer control these functions in both instruments.
Alternate sweep capability is also available in both instruments.

2. The HP INTERFACE BUS input/output connector allows interfacing with a computer controller and other
HP-IB instruments.

3. The POS Z BLANK input connector accepts positive retrace and bandswitch blanking and negative intensity
marker (z-axis modulation) signals. The signal levels sensed on this input are +5V for blanking,
OV for display, —4V for markers, and — 8V for the active marker.

- 4. The SWEEP IN 0-10V input connector accepts a OV to 10V sweep signal from a sweep oscillator. Using the non-
standard sweep mode, it can also accept a different sweep ramp within the 0-10V range. The A4 ADC assembly
can be modified to allow sweep ramps greater than +10V.

5. The STOP SWEEP connector provides the interface signal to stop the sweep of the HP 8350B or 8340A/8341A

when it is controlled over the private bus. The HP 8757A also uses this connector to sense when the source has
stopped the sweep.
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10.

Rear Panel Operating Features

NOTE

Connection of a sweep signal to the SWEEP IN 0-10V connector is the mini-
mum requirement for use of the HP 8757A as areceiver. The POS Z BLANK
must be connected to provide marker information on the screen. H the
source is connecied to the neiwork analyzer through the 8757 System in-
terface, the STOP SWEEP must also be connecied.

The MODULATOR output connector provides a 27.778 kHz square wave signal, nominally +6V open
circuit, for driving an external modulator or the external amplitude or pulse modulation input of the
HP 83508 sweep oscillator or the HP 8340A or 834 1A synthe sized sweeper.

The LINE V £10% input connector accepts primary line voltage to power the instrument. The line
voltage of 100V, 120V, 220V or 240V is selected by correctly inserting the printed circuit selector board.
Refer to Section 11, Installation, for instructions on line voltage and fuse selection.

The DAC OUT 0-10V connector is provided for future enhancements with later revisions of firmware.
Tt can also be used for troubleshooting purposes, as described in the Service Manual,

The ADC IN connector allows the 8757 display of an external voltage using [MEAS] {AUX]. Itis
referred to as AUX input. It can also be used for troubleshooting purposes, as described in the
Service Manual.

The CONTROL 1 and CONTROL 2 connectors provide digital output signals (TTL open-collector)
as a user convenience for driving other peripheral equipment in an HP-IB controlled system. The CON-
TROL. 1 signal is used as an oscilloscope trigger source when continuous loop service-related tests are
performed.
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OPERATOR’S CHECK
DESCRIPTION

The operator’s check verifies that the HP 8757A is functioning properly. It does not thoroughly check
all specifications to their limits, but is an appropriate test for daily instrument verification, incoming in-
spection, or verification after repair or replacement of digital circuits. It consists of a check of self-tests,
HP-IB, and the 8757 System Interface: followed by an insertion loss measurement of a standard device.
The insertion loss data should be saved as a reference for comparison with future operator’s checks. The
standard device should be kept exclusively for these operator’s checks, so that future comparisons will
be valid. A bandpass filter is used in this example so that the entire dynamic range of the HP 87574 is
visible on the screen at one time.

EQUIPMENT

HP-IBCable ................. ... ... ... .. ... .. HP 10833A/B/C/D
Sweep Oscillator Mainframe ................... . ... .. . . HP 8350B
REPlug-In ... o HP 83592B*
Detector ................ . HP 11664A/E
Microwave Test Device

e.g. 50 MHz Bandpass Filter ........... ... .. ... .. . HP P/N 08757-80027
Graphics Plotter ... ... .. .. . . HP 7470A

*Any RF plug-in with output power capabilties of +16 dBm at the frequency of interest can be substituted.

PROCEDURE

1. To verify the instrument self-tests, HP-IB, and 8757 System Interface private bus, perform the test
procedure described in paragraph 4-5 of Section IV, Performance Tests.

HP-i8 6757
— SYSTEM
GRAPHICS PLOTTER INTERFACE
SWEEP RF METWORK
OSCILLATOR N PLUG-IN \/ANALYZER
P _ S OUT/ N SWEEP
[T RN, [— = ;
i " POS Z BLANK
e 2E8E] wn o g
L o i 3w 2w L i 5 k oa STOP SwEEP g‘
|2 Sbod  Son oodd () Y] o~ =
r=}
RE OUT -
DETECTOR
THRU
B 1
’....,..Dm..i
M1 CROWAVE
TEST DEVICE

Figure 3-32.  Equipment Setup for Operator’s Check
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2. Set up the equipment as illustrated in Figure 3-32, with the detector connected to the A input of the
HP 8757A. Connect the detector input to the RF output of the sweep oscillator for a “thru™ (0 dB
insertion loss) connection. Turn on the instruments and allow 30 minutes warm-up time.

3. Onthe HP 8757A, press [PRESET] to preset both the HP 8757A and 8350B. The HP 8757A is preset
automatically to channel 1 and input A. Then press [CAL], [CONFIG SYSTEM].

4. Adjust the start and stop frequencies of the sweep oscillator to include the frequency range of the
microwave test device. These frequencies will be plotted with the data for a permanent record.

5. On the HP 8757A, press the [CHAN 2 O.FF] soft key to turn off the channel 2 trace.

6. Onthe HP 8757A, press [CURSOR)] and a cursor (+ symbol) will appear at the center of the trace.
Press [MAX] to put the cursor at the trace maximum, Note the CRSR value displayed in the active
entry area of the CRT. Adjust the output power of the RF plug-in until the cursor value on the CRT

. reads +16 dBm. This value is the upper limit of the dynamic range of the HP 8757A.

7. Press [DISPLAY] [MEAS—MEM] to store the trace in memory. The message “CHAN 1 MEAS TO
MEMORY” will be displayed on the CRT.

8. Disconnect the detector from the RF output of the sweep oscillator. Press [AVG] then soft key [AVG
- ON OFF] to turn on averaging with the default average factor of 8. Wait about 7 seconds to allow
the trace to settle.

9. Press [CURSOR] [MAX]. A cursor value of —60 dBm or lower should be displayed in the active
entry area. This is the noise floor power level.

10. Insert the microwave test device between the RF output of the sweep oscillator and the detector. On
the HP 8757A, press [DISPLAY] [MEAS—MEM]. Wait about 7 seconds to allow the trace to settle.

11. Press [CURSOR] [MAX] to find the trace maximum. The CRSR value displayed in the active entry
area now represents the minimum insertion loss of the microwave test device. This value will be plot-
ted with the data trace.

12. Press [SYSTEM] [PLOT] [PLOT ALL] 1o generate a hard copy plot. Retain this plot for compari-
son with future operator’s checks.

13. Disconnect the detector from the A input and connect it to the B input. Remove the microwave test
device from the circuit and connect the input of the detector to the RF output of the sweep oscillator.
Press [MEAS] [B]. Repeat steps 6 to 12.

14. If the instrument is an Option 001, disconnect the detector from the B input and connect it to the C
input. Remove the microwave test device from the circuit and connect the input of the detector to the
RF output of the sweep oscillator. Press [MEAS] [C]. Repeat steps 6 to 12,

15. Connect the detector to the R input. Remove the microwave test device from the circuit and connect

the input of the detector to the RF output of the sweep oscillator, Press [MEAS] [R]. Repeat steps
6 to 12.
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HP-IB COMMANDS

Remote operation of the HP 8757A is accomplished with HP-IB (Hewlett-Packard Interface Bus), which
is the Hewlett-Packard implementation of IEEE standard 488 dated 1978, and IEC 625-1. Information on
HP-IB is provided in “Condensed Description of the Hewlett-Packard Interface Bus” (HP part number
39401-90030), and “Tutorial Description of the Hewlett-Packard Interface Bus” (HP literature number
3959-0156).

NOTE
Remote operation of the HP 8757A applies strictly to operations where a computer
controller is connected to the HP INTERFACE BUS connector on the rear panel of
the HP 8757A. Do not connect an HP-IB controller to the 8757 SYSTEM INTERFACE
connecior.

In the LISTEN mode, the HP 8757A accepts specific programming commands for selecting front panel
key functions, soft key functions, and special HP-IB only functions, It outputs data from a designated channel
measurement trace or memory trace in binary or ASCII format as specified by the user, as well as other
TALK functions. In addition, the HP 8757A can pass through HP-IB commands to a source (HP 8350B
sweep oscillator or HP 8340A or 8341A synthesized sweeper), a plotter (HP T470A, 7475A, 7550A, or
9872C), and a printer (HP 2225A Thinkjet printer),

Alist of the HP 8757A programming commands is provided in Table 3-1. For comprehensive information
on remote operation of the HP 8757A, refer to the Programming Notes “Introductory Operating Guide”
(HP literature number 5954-1509) and “Quick Reference Guide” (HP literature number 5954-1508). These
are separately bound documents provided in Section 111 of this Operating Manual,
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Table 3-1. Alphabetical Listing of HP 8757A Programming Commands {1 of 3)

CODE ACTION
AD Averaging off

AB A/B ratio measurement

AC A/C ratio measurement®

AFd Averaging On and Factor d

ANm Adaptive Normalization on/off

AR A/R ratio measurement

AS Autoscale

AZm Auto Zero repeat on/off of the DC detectors
AZ2 Auto Zero the DC detectors once

BA B/A ratio measurement

BC B/C ratio measurement*

BLG Restore CRT to normal mode

Bl Blank frequency labels

BL2 Blank all labels

BL3 Blank active channel trace

BL4 Blank softkey labels

BL3 Blank all (except user CRT graphics)

Bls Blank title

BL7 Blank mode labels

BLS Blank the active entry area

BL9 Blank the limit lines

BR B/R ratio measurement

BW Display the search bandwidth on the CRT
Co Channel off

Cl Channel 1 on/active

2 Channel 2 on/active

3 Channel 3 on/active

C4 Channel 4 on/active

CA C/A ratio measurement™®

CB C/B ratio measurement™

CDm Cursor Delta on/off

CL Perform system configuration calibration of detectors and channels
CN Cursor to minimum

CR C/R ratio measurement*®

CSs Clear Status bytes

CTm Auto System Calibration on/off?

CUm Cursor on/off

CWm CW mode on/off

CX Cursor to maximum

DAd Detector A Offset setto d

DBd Detector B Offset set to d

DCd Detector C Offset set to d*

DHm Display Hold on/off of the active channel trace.
DMO All inputs set to DC detection

DM1 All inputs set to AC detection

DN Step down {(decrement)

DRd Detector R Offset set to d

DSO Display trace data in log magnitude format”
DS1 Display trace data in Standing Wave Ratio (SWR) format”
ERG Erase all save/recall registers

FA Graticule start label

FB Graticule stop label

FDO Format Data ASCII

D1 Format Data binary
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Table 3-1.  Alphabetical Listing of HP 87574 Programming Commands (2 of 3)

HP 8757A

CODE ACTION
FD2 Format Data Extended ASCIT
FRO Digplay cursor data in log magnitude format
FR1 Display cursor data in SWR format
1A Input A absolute power measurement
iB Input B absolute power measurement
IC Input C absolute power measurement®
HE Input Learn string
1P Instrument Preset
IR Input R absolute power measurement
IX External ADC Input (“AUX") voltage measurement®
LE Erase limit lines for active channel**
LFs Enter limit test flat line data**
1L Store lower limit line into memory**
1.Ps Enter limit test point data®™
1Ss Enter limit test sloped line data®*
LTm Limit line test on/off**
Ly Store upper Iimit line into memory**
M- Display normalized data (measurement-memory)
MDm Modulation on/off
ME Display Measurement data
MM Display the Channel Menu (maim menu)
MN Display normalized data (same as M-)
MR Marker (or cursor) to reference line
MSm Manual sweep mode on/off
MUG Display the Measurement Menu
MUl Display the Display Menu
MU2 Display the Scale Menu
MU3 Display the Reference Menu
MU4 Display the Cursor Menu
MUS Display the Average Menu
MUb Display the Calibration Menu
MU7 Display the Special Menu
MUS Display the System Menu
MY Display Memory data
MZ Manual zero of DC detectors
NSm Non-standard sweep mode on/off
ocC Output Cursor value
oD Output Trace data
01 Output Identity
OK Qutput Keycode of last key pressed
Ol Output Learn string
OM Output Memory data
ON Output Normalized (measurement-memory) data
OPxx Output Interrogated Parameter value
xx = AF, BW, DA, DB, DC, DR, RL, RP, SD, SL, SO, SP, SR, SS§, ST
OR Output Rotary Knob value (32768 < value <+32767)
oS Output Status bytes
OTIm Control Output #1 on/off
OT2m Control Output #2 on/off
ov Output CW value
P Plot channel 1 trace on external plotter
P2 Plot channel 2 trace on external plotter
P3 Plot channel 3 trace on external plotter
P4 Plot channel 4 trace on external plotter
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Programming Commands

Table 3-1.  Alphabetical Listing of HP 87574 Programming Commands (3 of 3)

CODE ACTION

PA Plot ail on external plotter

PBm System Interface control on/off

PC Plot labels on external plotter

PD Plot custom plot on external plotter

PG Plot grid on external plotter

PR} Print all graphics to external printer

PR2 Print tabular trace data to external printer’

PR3 Print tabalar marker/cursor data to external printer?

PTd Pass Through address set to d

R1 R/A ratio measurement

RrR2 R/B ratio measurement

R3 R/C ratio measurement*

RCn Recall register n .

RLd Reference Level set to d

RMd Service Request Mask set to d

RPg Reference Position set to vertical division g

RS Restart averaging

SCd Set Cursor to herizontal position d

SDd Scale per division set to d

SKq Select Soft Key gt g = 1t0 8

SL : Cursor Search Left

SM Store Measurement into memory

SN Store Normalized data (measurement-memory) into memery

50d Smoothing set to d % of frequency span

SPd Number of Points set to . d = 101, 201, 401, 8G1, 1601

SR Cursor Search Right

5Sd Cursor search value set to d

STd Reference ievel step size setto d

Sud Specify custom plot according to d

SVn Save register n

SWG Non-swept mode. Nonr-swept operation

SW1 Swept mode. Normal swept operation

SW2 Sweep Hold mode. Non-swept mode with HP-IB bus hoid off until
compietion of TSd

TS8d : Take d Sweeps, then hoid display

UP Step up (increment)

WKs Write soft key label

WMs Write te channel memory

WTs Write Title, s is an ASCH string of up to 30 characters

XAd External Detector Cal Value for detector A set to d°

XBd External Detector Cal Value for detector B set to ¢°

XCd External Detector Cal Value for detector C set to ¢

XRd External Detector Cal Vatue for detector R set o d7

ZTd Repeat Auto Zero Timer interval set to d*

* Valid only. for HP 8757A Option 001 (C detector).
#* Limit line functions valid only for channels 1 or 2.
T Functions new in Revision 2.0.

NOTES
n = decimal integer 1 to 9 m = 0 for off q =
d = variable length numeric = 1foron § =

unique vatue
ASCII or binary string
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In Case of Difficulty

HP 8757A

APPENDIX A
IN CASE OF DIFFICULTY

INTRODUCTION

This appendix explains what to do when a problem is
encountered using the HP 8757A. It presents suggestions
for minor problems that do not involve defects in the in-
ternal circuitry. The information provided here is divided
into three main topics: manual operation problems, system
operation problems, and inaccurate operation.

MANUAL OPERATION

Line Po_wer Problems

If the power switch is turned on but all front panel LEDs
are off and the fan is not operating, suspect a power
problem.

® Make sure the line cord is properly connected.

®  Check that the correct line voltage is selected at the
rear panel power line module. The voltage selec-
tion PC board must be correctly installed. Refer to
Section II for installation instructions.

® Make sure the correct fuse is installed in the fuse
holder of the power line module. The required fuse
rating for each line voltage is indicated in Table 2-1
and below the power line module on the rear panel
of the HP 8757A.

instrument Problems

After verifying that there is power to the instrument, look
for internal instrument power problems.

®  Check the internal fuses on the power supply as-
sembly Al2, especially the +15V supply fuses
Al2F1-A12F4.

®  Pay particular attention to the fuses in the Al4 dis-
play assembly, because if the display is not operat-
ing the main troubleshooting features of the HP
8757A are not available.

Error Codes

When the front panel [PRESET] key is pressed, the
HP 8757A performs a series of self-tests before establish-
ing the preset conditions. If any of these tests fails, an error
code from O to 15 is displayed in binary form with lighted
LLEDs. This emror code appears in two places: on the front
panel in the instrument state area, using the LEDs labeled
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R, L, T, and S; and on the A3 CPU assembly using the
four LEDs near the top left corner of the board. In some
cases, an error message is also displayed on the CRT. The
most reliable failure indication is the LED display on the
CPU assembly, since the front panel LEDs will not light
in the event of a front pane] failure. Table A-1 provides
a list of error codes with the tests performed and most
probable cause of failure.

SYSTEM OPERATION

If the HP 8757A is configured as a system controller
with a sweeper, a plotter, and a printer, problems may
occur in the configuration itself rather than in a specific
instrument.

General

® Press [PRESET] on each instrument. This may
correct the problem.

®  Make sure that none of the devices (sweeper, plot-
ter, or printer) is preventing proper system opera-
tion. Disconnect each instrument and see if the
problem is solved.

®  Make sure the filters are not clogged. All instrument
filters should be cleaned regularly, once a month or
more often. A clogged filter will cause overheating
and consequent degradation of performance.

® If the system cannot be controlled from the
HP 8757A front panel, cycle the power on the
HP 8757A.

®  Be sure that the source is compatible with the HP
8757A. Compatible sources are the HP 8350B sweep
oscillator (serial prefix 2448A/J/U and above), used
with an HP 83500-series RF plug-in, and the
HP 8340A and 8341A synthesized sweepers. The
HP 83508 can also be used with an HP 86200-series
RF plug-in with 11869A adapter, though some of
these plug-ins require an external modulator for AC
compatibility with the HP 8757A.

The HP 8350A sweep oscillator is manually com-
patible with the HP 8757A. However, it cannot be
controlled by the HP 8757A through the 8757 Sys-
tem Interface private bus. Retrofit kits are available
from Hewlett-Packard to update the HP 8350A for
interface performance comparable to the HP 8350B.



HP 8757A

Table A-I. Summary of Error Codes

In Case of Difficuity

TEZE:Q E:::; Test Description/Explanation Pra;a?;;f;use
1-+-11 15 Microprocessor kernel A3U22, A3U42,
A3U21 (CPU)
1-1-1-0 14 ROM checksum has started A3U27, A3U4
H-0-1 13 ROM A checksum A3U27, A3U4
© 11-00 12 ROM B checksum A3U28, A3US
+0-H1 11 ROM C checksum A3U29, A3U6
1-0-1-0 10 RAM A (MSB) A302
1-0-0-1 9 RAM A (LSB) A3U25
1-0-0-0 8 RAM B (MSB) A3U3
0-1-3-1 7 RAM B (I.SB) A3U26
0-1-1-0 & RAM checksum failure A3U2, A3U3, A3UZ5, A3U26
0-1-0-1 5 Instrument bus test A3U41, 38, 39,
AB, All
0-1-0-0 4 CRT interface bus test Al4, W3
0-0-1-1 3 Unexpected interrupt Ad, AS, A2,
A3U44, A3U8
0-0-1-0 2 Other self-test failure As indicated on CRT
0-0-0-1 1 Unexpected key pressed Al, A2UI0
0-0-0-0 0 Pretest pass -
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HR-IB Conneactions and Addresses

If the instrument addresses are not set correctly, or if the
HP-IB cables are not connected properly, a system mal-
function may occur.

® Verify that the HP-IB cables are functional.

® Make sure that the sweep oscillator, plotter, and
printer HP-IB cables are connected to the 8757
SYSTEM INTERFACE connector, not the HP
INTERFACE BUS connector.

®  Check that the HP-IB address of each instrument
is set correctly and that no two instruments are set
to the same address. To check the expected address
for cach instrument in the system, press [LOCAL].
Then press the soft keys [8757], [SWEEPER],
[PLOTTER], and [PRINTER], and the expected
addresses will be displayed on the CRT. Check the
address settings on the instruments and verify that
they correspond to the expected addresses.

If the addresses do not agree, change the expected
address using the local menu. Alternatively, the
HP-IB address on the instrument itself can be
physicaily reset.

Other Cable Connections

For most uses, the following connections must be made
between the network analyzer and the sweeper. Other
connections may be necessary for different applications.

® Connectthe STOP SWEEP of the HP 8757A to the
STOP SWEEP of the source.

® Connect the POS Z BLANK of the HP 8757A to
the POS 7Z BLANK of the source.

® Connectthe SWEEP IN G-10V of the HP 8757A 10
the SWEEP OUT/IN of the source.
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INACCURATE OPERATION

If the HP 8757A is functional but you are in doubt about
the accuracy of the measurements, the problem may be
with calibration or with the modulation frequency of the
mput signals.

Calibration

& Make sure the system is correctly configured for
the detectors connected. The system must be recon-
figured whenever a detector is replaced or ex-
changed. Press [CAL] then [CONFIG SYSTEM]
to enable the HP 8757A to poll the detector inputs
to determine the types of detectors connected and
to calibrate each input.

® If you are using DC detection, make sure the
detectors are zeroed to compensate for the effects
of DC drift. Press [CAL], then [DC DET ZERO],
and select either manual or antomatic zeroing.

®  Make sure the correct value of detector offset, if any,
is entered. Press {CAL], then [DET OFFSET],
and verify or change the offset values for each de-
tector input. Note that [PRESET] does not reset the
offset values to zero.

®  For further information on calibration procedures,
refer to “Calibration Menus” in the Operating
Information section.

Modulation Frequency

® If you are using AC detection, verify that the
meodulation frequency of the input signals to the
detectors is 27.778 kHz +20 Hz.

If a problem is encountered that is not solved using any
of the suggestions described here, refer to Section VIII
of the HP 8757A Service Manual,









HP B737A/83508/0000-99A
Supersedes: MP 8757A/8350B/0000-99

JANUARY 1986

Basic Network Measurements Using
HP 8757A Scalar Network Analyzer
and HP 8350B Sweep Oscillator

Figure 1. Scalar Network Analyzer System, 10 MHz to 18 GHz

This operating note helps you make transmission and
reflection measurements using the HP 8757A scalar net-
work analyzer, the HP 8350B sweep oscillator, and
associated accessories. Some previous experience in net-
work analysis technigues is assumed, so the note concen-
trates on generalized measurement setup, calibration, and
measurement sequences using the HP 8757A rather than
basic measurement theory. As you become familiar with
operation of the instrument, you can modify and extend
these sequences to more specialized applications. Further
information discussing specific network measurement
techniques is found in HP Application Note AN 183

The first part of this note introduces the HP 875 7A as used
in a typical setup, then describes the instrument functions
using basic front panel control sequences that apply to
all measureiments, Specific step-by-step procedures used
to measure and interpret the response of the test device
are found in the Transmission Measurements and Refiec-
tion Measurements topics. Summaries at the end of this
note describe the function of the HP 8757A controls and
indicators and the input/output connections. Additional

information on the HP 8757A and its menus and soft key
functions is provided in “Operating Information” in the
HP 8757A Operaiing Manual.

Although the HP 8757A is fully programmable via the
HP-IB, this note does not describe programming operation.
Refer {0 the HP 8757A Programming Notes {Introductory
Operating Guide and Quick Reference Guide), which
appear in the Remote Operation section of the Operating
Manual, You will want to gain an understanding of the
instrument using the front panel controls before writing
automated measurement programs.

Scalar network analyzers measure power reflected or
transmitted by devices such as filters, amplifiers, mixers, and
attenuators. The configuration described here and illus-
trated in Figure 1 is a complete manually operated system.
It consists of the source to provide stimulus to the test
device, the directional bridge and detectors to sample the
reflected and transmitted signals, the receiver for signal pro-
cessing and display, and the plotter or printer for hardcopy
output. Together, these instruments produce fast, accurate,
simultaneous swept displays of transmission {oss or gain,
and reflection or return loss versus frequency.

© HEWLETT-PACKARD CO. 1985

HEWLETT
PACKARD




SCALAR NETWORK MEASUREMENT SYSTEM

The HP 8757A is a high performance scalar receiver with
three identical inputs (four in the Option 001), four indepen-
dent measurement channels, and an internal microcomputer
to simplify operating procedures and automate display
processing. A special digital System Interface between the
HP 8757A and its companion source, the HP 83508 sweep
oscillator, adds measurement capability by providing com-
munication between the source and the receiver. This inter
face also provides direct data transfer to the digital plotier
for neat, permanent records of the measurement display.

Figure 2 shows a block diagram of the source, detectors, and
receiver in this setup. The source provides stimulus to the
test device and signals for sweep, retrace blanking, and fre-
quency markers, In this setup, the input to each detector is
a CW (continuous wave) or swept sinusoid that is amplitude
modulated by a 27.778 kHz square wave. The HP 11664
detectors demodulate (envelope detect) this signal to pro-
duce a 27778 kHz square wave whose peak-to-peak voitage
corresponds to the magnitude of the AM signal at the detec-
tor input. Since only the 27778 kHz modulated signal is
detected, unmodulated broadband noise generated by the
test device, and spurious signals like mixer local oscillator
feedthrough, are not included in the measurement. This
receiver technique is termed AC detection.

With HP 85025A/B detectors, the HP 8757A offers both AC
and DC detection. For DC detection, no modulation is
required. A DC voitage is produced whose magnitude is pro-
portional to the RF power level. This signal is then chopped
in the detector at a 27778 kHz rate to simulate the signal
generated by AC detection. DC detection is useful for swept
power measurements and for devices sensitive to modula-
tion. In either AC or DC detection mode, the detectors
provide a 27.778 kHz square wave for the receiver.

The HP 8757A scalar receiver provides the signal processing
to convert the 27778 kHz square wave for display. Each of

the three {(or four) inputs includes a bandpass filter, a
logarithmic amplifier, and a rectifier to produce a DC vol-
tage proportional to the detected power. For a 401 point dis-
play, the selected inputs are sampled 401 times per sweep
with sample timing accomplished by sensing the 0 to 10 volt
sweep output from the source. At each positive 0025 voit
change in the sweep voltage, all selected inputs are sampled,
converted to a digital value, then stored in memory of the
central processing unit (CPU). Using this memory, the CPU
performs signal processing, such as normalization, scaling,
averaging, ratioing, and detector offsets, then outputs trace
data to the display memory. The display memory accepts
digital trace data at the source sweep rate and asynchron-
ously converts it for display at a flickerfree rate.

Sources

The HP 83508 sweep oscillator {serial prefix 2448A/}/U and
above) has internal square wave modulation capability to
provide the required 27778 kHz modulated signal. All HP
83500-series RF plug-ins and most HP 86200-series RF plug-
ins with the HP 11869A adapter are compatible with this
internal modulation. (The HP 86220A, 862308, 86241A,
86250A, 862508, 86260A, 862608, and 86260C RF plug-
ins require the use of an external modulator for AC compati-
bility with the HP 8757A). The HP 8350A sweep oscillator
can be updated for full compatibility with the HP 8757A.

The HP 8340A and 834 1A synthesized sweepers can accept
the 27778 kHz modulation signal from the HP 8757A. In
the SHIFT PULSE mode (AM input) they can then output a
27778 kHz square wave modulated signal compatible with
the HP 8757A.

The HP 83508 sweep oscillator and HP 8340A and 834 1A
synthesized sweepers are fully compatible with the digital
8757 System Interface. The System Interface allows the
HP 8757A 10 act as the system controller by managing the
sweeper using standard HP-IB protocol. Capabilities added
by the System Interface include start/stop and source marker
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Figure 2. Source, Detectors, and Receiver Block Diagram



freguency annotation on the HP 8757A display, full use of
all sweep and marker modes, and control of analyzer and
sweeper preset and save/recall functions using HP 8757A
controls.

Although the network analyzer can use any CW or swept
stimulus having the correct sweep and blanking waveform,
without the System Interface its capabilities are reduced.
Other sources that can be used with the HP 8757A include
the HP 8620C and HP 8350A, To use sources not equipped
to connect to the 8757 System Interface, connect the source
G to 10V sweep output to the HP 8757A SWEEP IN 0-10V,
and the source positive z-axis blanking 1o the HP 8757A
POS Z BLANK,

Signal Separation and Detection Devices

The setup described here to measure absolute or refative
transmitted and reflected power uses a detector and a direc-
tional bridge. The reflected signal is measured using a direc-
tional bridge that includes the directional device to sample
the reflected signal and the diode to detect it. From Figure
3 note that the bridge exhibits about 6 dB loss from the RF
input to the test port and about 6 dB loss from the test port
to the diode. In terms of the measurement, this joss results
in about —2 dBm appearing at the detector diode with the
RF input setto +10 dBm and a short circuit at the test port,

The transmitted sighal is measured using a diode detector
connected direcily to the test device output. This diode is
checked over the range of +16 to ~60 dBm to verify that its
response matches compensation provided by the standard
shaping networks in the receiver, Above +16 dBm, measure-
ment non-linearities result due to lack of compensation; the
broadband noise floor is at about —62 dBm.

The directional bridges, detectors, and power splitters
compatible with the HP 8757A are listed in Table 1.

Calibration Standards

The HP 850323-series verification kits contain a high quality
adapter to connect the source RF output to the directional
bridge RF input, calibration standards, and standard devices,
The APC-7 and APC-3.5 kits contain a precision combina-
tion short circuit and shielded open circuit. This unit is
designed so that the phase response of the short is exactly
opposite to the phase response of the shielded open. This
produces maximum benefit from the short/open average
reflection calibration routine. The standard devices included
in all kits are a 50 ohm termination and a 10 dB pad. These
provide a convenient means to verify that the system is
making good measurements. The verification kits are listed
in Table 2.
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Table 1. Signal Separation and Detection Devices

HP Model Freq. Range Test Port
Number (GHz) Connector
Directional Bridges
85020A 0.01-4.3 Type-N ()
850208 0.01-2.4 Type-N () {75-0hm)
85027A 0.01-18 APC-7® *
850278 0.01-26.5 APC-3.5 &)
85027C 0.01-18 Type-N ()
Detectors
11664A 0.01-18 Type-N (m)
Option 001 0.01-18 APC-7
11664C (Adapter) BNC {m}
11664D 26.5-40 WG size WR28
11664E 0.01-26.5 APC-3.5 (m}
85025A 0.01-18 Type-N (m)
Option 001 0.01-18 APC-7
850258 0.01-26.5 APC-3.5 {m)
Power Splitters
11667A DC-18 Type-N ()
Option 001 DC-18 APC-7
116678 DC-26.5 APC-3.5 ()
Table 2. HP 85023-Series Verification Kits
HP Model Freq. Range Connector
MNumber (GHz) Type
85023A 0.01-18 APC-7
850238 0.01-26.5 APC-35 (mj
85023C 001-18 Type-N
850230 00124 Tvpe-N (75-0hm)
Accessories

High quality adapters (low insertion loss, low return loss,
stable in use, and durable) are necessary to achieve accurate,
repeatable measurements. Worn or unstable adapters will
increase error contributions due to directivity and mismatch
effects. Calibrate for measurement using the same adapters
and interconnect cables that will be used during measure-
ment. To ensure repeatable measurements the adapters and
cables must be clean, in good condition, and properly
fightened. Start with the best available adapters and calibra-
tion standards, and replace them when they become
unstable. Adapter part numbers are listed in Table 3,

Table 3. Adapters Available

Adapter Type HP P/N

APC-7 to APC-3.5 {m) 12501746
APC-7 to APC-3.5 () 12503747
APC-35 (m) to APC-3.5 (m] 12501748
APC-3.5 (m) to APC-3.5 {m}** 0875760002
APC-3.5 (f) to APC-35 (f) 1250-1749
APC-3.5 {m) to APC-3.5()** 08757-60003
APC-7 to Type-N (m) T1525A
APC-7 to Type-N (f) 11524A

* APC-7® s a registered trademark of Bunker-Ramo Corporation.
* Dedicated adapters for HP 83027B. Included with HP 85027B.

Other accessories required for the configuration described
here include three standard BNC cables (HP 111708) be-
sween the source and receiver, and two standard HP-IB ca-
bles (HP 10833A) connecting the source and plotter to the
8757 Systemn Interface. One HP-IB cable is shipped with the
instrument.

MEASUREMENT SETUP

The measurement setup used in this example is shown in
Figure 4. It consists of the HP 8757A, the HP 8350B with
any RF plug-in, a plotier, the directional bridge, the detec-
tor, a short circuit, various adapters and cables required to
connect the equipment, and a test device with known
characteristics. Standard BNC cables are used to make the
sweep ramp, blanking, and stop sweep connections. Con-
nect a standard HP-IB cable between the 8757 System
Interface and the HP 83508 HP-IB connectors, then use a
second HP-IB cable between the HP 83508 and the HP-IB
connector of the plotter.

If you have any doubt concerning instrument power
requirements or other connections, refer to detailed instal-
lation steps in Section Il, Installation, of the Operating
Manual.

SYSTEM INTERFACE ADDRESS ASSIGNMENTS

The 8757 System Interface normally expects the source
HP-IB address 1o be set to 19 and the plotier HP-{B address
10 be set 10 05. These are the factory set addresses, However,
new addresses can be assigned using the [LOCAL] key on
the HP 8757A front panel. Be sure that the expected instru-
ment addresses are the same as the settings on the HP-IB
address switches.

INTRODUCTORY MEASUREMENT SEQUENCE

The information provided here describes a basic simultane-
ous reflection and transmission measurement using AC de-
tection mode, Use a bandpass filter or similar device with
known characteristics as the device under test for this ex-
ample. Figure 5 is an abbreviated version of this procedure.
Additional information about measurements using DC de-
tection is provided under “Using DC Detection!” Calibra-
tion and measurement procedures are described in more
detail under “Transmission Measurements” and “Reflection
Measurements!”

Connect Test Setup

Connect the equipment as illustrated in Figure 4 (plotter
optional), but do not connect the device under test. if neces-
sary, install high quality adapters at the bridge test port and
the detector port to mate with the connectors of the device
under test. Connect the directional bridge to the A input
of the HP 8757A and the detector to the B input of the HP
8757A. Set the line switch of each instrument on, and al-
jow 30 minutes warm-up time. Refer to “Using DC Detec-
tion” for information about system configuration and DC
detector zeroing.
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CHANNEL 1 Active

CHANNEL T MEAS A. Channel 1 On

CHANNEL 2 MEAS B. Channel 2 On

CHANNEL 3 MEAS B, (C in Option 001}
Channel 3 Off

CHANNEL 4 MEAS R. Channel 4 Off

DISPLAY MEAS

SCALE 20 dB/division

DISPLAY MEAS REF LEVEL 0 dBm

DISPLAY MEM REF LEVEL 0 dBm

DISPLAY MEAS-MEM REF LEVEL 0 dB

REF LEVEL = 0 dBm

REF POSN Not Changed

REF LEVEL STEP 20 dB

CURSOR Off

Search Value -3 dB

HP 83508

*

Standard Instrument Preset

SWEEP TIME 200 milliseconds ( [TMOD On

All Channels

* Averaging Off

* Averaging Factor 8
AC Detection Mode

* 401 Trace Points

* Smoothing Aperture 5%, Smoothing Off

* Adaptive Normalization Off

Modulation Drive On

* Trace Memories Not Changed

* Limit Lines Mot Changed

Save/Recall Memories Not Changed
Detector Offsets Not Changed
HP-18 Addresses Not Changed

Title Not Changed

User Defined Plot Not Changed

HP 7470A

P1 and P2 Not Changed
Default Conditions Set

Figure 4. Example of Test Setup




Measurement Setup

s Connect test setup (see Figure 4). ] . I
e Press HP 8757A PRESET. e ] T A SR P
e Connect thru {connect detector port 1o test port), '
» Channel 2 displays power (dBm) incident at test port. : [l

@ Use HP 83508 controls to set start/stop sweep and power
level.

Reflection Calibration

¢ Press CHANNEL [1] [CAL] (function key).
¢ Press [SHORT/OPEN] (soft key). sHORS /oPeh caL
¢ Promptsays “CONNECT SHORT. . . STORE WHEN READY! SAVED 1N QH | MEM
e Connect short circuit,

e Press [STORE SHORT] (soft key).

e Promptsays “CONNECT OPEN . . .STORE WHEN READY”
e Connect cpen circuit,

» Press [STORE OPEN] (soft key).

s Press [DISPLAY), then [MEAS—MEM].

Transmission Calibration

e Press CHANNEL [2] [CAL] (function key).
Press [THRU] (soft key). THRU
e Prompt says “CONNECT THRU . . .STORE WHEN READY"
Connect thru.

s Press [STORE THRU] (soft key).

* Press [DISPLAY], then [MEAS~MEM],

CHAMIE MEAS TO] MEMIRY

L3

Measurement

@

Connect device under test.

Read return loss (dB).
Press CHANNEL [1] [SCALE] (function key)
[AUTOSCALE] {soft key}
{Autoscale to position trace). . |
RSH_- 2. 00 _cfn

s Press [CURSOR]. ¥ a,dg Gz
® Use knob to positicn cursor.
» Read magnitude and frequency from CRT active entry area. / \

¢ Read insertion loss {dB). )
Press CHANNEL [2] [SCALE] (function key) ' : ;i
[AUTOSCALE] (soft key) P || A it
{Autoscale to position trace). TR AVIAA A

* Press [CURSOR]. igan
® Use knob to position cursor
s Read magnitude and frequency from CRT active entry area.

<

Figure 5. Abbreviated Measurement Sequence
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Svstem Preset

On the HP 8757A, press [PRESET]. This initializes the
HP 8757A, 83508, and 7470A plotter (if present) to the
preset state listed in Figure 4. Channel 1 is set to measure
reflected power at input A, and channel 2 is set to measure
transmitted power at input B,

Reference Line

Labels 12> and 2> along the left side of the grid identify the
position of the channel 1 and channel 2 reference lines.
Press [REF], then [REF POSN), and use the knob or the STEP
[ {41 keys to move the channel 1 reference line to mid-
screen. Press CHANNEL {2] and use the knob or the
STEP [ [4] keys to move the channel 2 reference lineto a
convenient position.

Set Source Frequency Sweep

Use the controls of the HP 83508B to set a frequency sweep
that corresponds to the frequency range of the device un-
der test. For example:

[START] [2] [GHz] [STOP] [6] [GHz]

To test using a CW frequency, press 8350B [CW]. This sets
the CW mode on the HP 83508 and 8757A.

Other source settings such as square wave modulation on
and default sweep time of 0,20 seconds are set by the
HP 8757A [PRESET].

Set Source Power Level

Connect the detecior to the test port of the directional bridge.
Channel 2 now displays the transmission signal path of the
test setup. Press HP 8757A CHANNEL [2], [SCALE], then
[AUTOSCALE] to position the trace for viewing. Press
[CURSOR] to read the power in dBm at the test port.

Use the controls on the HP 8350B to set the desired RF
power level. For example:

[POWER LEVEL] [1] [0] [dBm]

should produce about +4 dBm at the test port because of
the 6 dB loss through the bridge. The output power of the
HP 83508 after preset depends on the particular RF plug-in
used. After setting the power level, disconnect the detector
from the bridge test port.

Reflection Calibration (Channef 1)

On the HP 8757A press CHANNEL [11. Press [CAL]
[SHORT/OPEN] and the prompt “CONNECT SHORT
.. .STORE WHEN READY” is displayed on the CRT.
Connect a calibrated short circuit to the test port and press
[STORE SHORT]. Now the prompt “CONNECT OPEN
.. .STORE WHEN READY" is displayed. Connect a shielded
open circuit to the test port {at low frequencies, below
abhout 1 GHz, the circuit can simply be ieft unterminated),
and press [STORE OPEN]. The message “SHORT/OPEN
CAL SAVED IN CHT MEM” is displayed to show that the
calibration data {the average of the short and the open
cireuit) is stored in channel 1 memory. Press [DISPLAY]
IMEAS-MEM] to view the normalized trace. Press
[CURSOR] The cursor should read near 0 dB at all
frequencies.

Transmission Calibration (Channel 2)

Press CHANNEL {2] [CAL] [THRU], and the prompt
“CONNECT THRU. . .STORE WHEN READY” is displayed.
Connect the detector port and the bridge test port together.
If the adapters required to connect the device under test
do not mate, install a detector port adapter that will mate
with the test port adapter to make the thru connection,
Press [STORE THRUY, and the message “THRU SAVED IN
CH2 MEM” is displayed to acknowledge that the thru
calibration data is stored in channel 2 memory. Press [DIS-
PLAY] [MEAS~MEM] to view the normalized trace. Press
[CURSGR] and use the knob to move the cursor to any point
on the trace. The cursor should read near 0 dB at all fre-
guencies.

Simultaneous Reflection and Transmission Measurement

Connect the device under test between the test port and
the detector port. If the detector port adapter was changed
to make the thru connection, install the correct adapter on
the detector port. With [DISPLAY] [MEAS-MEM] selected,
the displayed trace represents the current measurement
trace minus the stored calibration trace. Channel 1 displays
the response of the device under test relative to the 0 dB
return joss of the short circuit and the open circuit. Chan-
nel 2 displays the response of the device under test rela-
tive to the 0 dB insertion loss of the thru connection.

To read the return loss, press CHANNEL [1] [SCALE] [AU-
TOSCALE] to position the trace, then press [CURSOR] and
use the knob to move the cursor to any point on the trace.
Both the magnitude and the frequency of the cursor are dis-
played.

To read the insertion loss, press CHANNEL [2] [SCALE] {AU-
TOSCALE] to position the trace, Press [CURSOR] and use
the knob to move the cursor and read magnitude and fre-
quency.

1o plot the measurement data, press [SYSTEM] [PLOT]
[PLOT ALL]

FRONT PANEL OPERATION

The HP 8757A front panel is divided into five areas: the
CRT with eight soft keys directly to the right, the CHAN-
NEL area, the ENTRY area, the FUNCTION area, and the
INSTRUMENT STATE area (see Figure 6).

The operation of the HP 8757A is highiy dependent on
the use of the eight soft keys 1o the right of the CRT. These
keys extend instrument capabilities by adding functions
without adding front panel complexity. Pressing any of the
soft keys either executes the function labeled next to the
key, or presents another set of menu labels. For example, the
cursor menu presents all the cursor functions such as cursor
[MIN] and cursor [MAX]. Pressing cursor [SEARCH]
presents another menu for defining search parameters. The
complete menu structure is shown at the rear of this Oper-
ating Note.

Access to the various soft key menus is provided by the
“hard keys” on the instrument front panel. When the
CHANNEL keys [1] and §2] are pressed, the chosen channel
is activated and the channel menu appears. This menu also



allows soft-key access to channels 3 and 4. The FUNCTION
keys are used to present menus for conirol of the various
functions on the active channel. The INSTRUMENT STATE
keys control system functions that are channel-
independent, such as the HP-IB address of the source, or
bring up soft key menus that control system functions, such
as AC or DC detection modes. Some menu selections bring
up other “layered” menus for access 10 even more functions.
For example, the system menu contains the soft key Jabeled
IMORE], which brings up more system selections to choose
from. Alsg, the [PRIOR MENU] soft key is used in this
“|layered” approach to display previous menus.

Any front panel operation can be performed with this four-
step procedure:

1. Use the CHANNEL keys [1] and [2] to activate the
desired channel. (This is not necessary for system
functions.)

2. Use the FUNCTION keys (or INSTRUMENT STATE
keys) to select which function menu will appear on
the display.

3. Then usethe labeled soft keys to activate the desired
function. This may require use of more than one layer
of soft keys. Some functions do not require the use of
soft keys. The [CURSOR], [SCALE], and [REF] function
keys activate functions without the use of soft keys.
[CURSOR] turns the cursor on, [SCALE] activates the
dB/div function, and [REF] activates the reference level
function. [SAVE] and [RECALL] activate the save and
recall functions without the use of soft key menus.

4. Use the ENTRY keys (the knob, STEP keys, and num-
ber pad) to enter the desired parameters {e.g. 10
dB/div).

For example, the following sequence can be used to move
the position of the reference line on channel 2:

1. Press CHANNEL 12] to activate channe] 2.

2. Press FUNCTION key [REF] to bring up the reference
menu.

3. Pressthe softkey labeled [REF POSN] to make refer-
~ence position the active function.

4, Use the STEP {11 [] keys or the knob to position the
reference line on the desired graticule,

The [SAVE] and [RECALL] keys in the INSTRUMENT STATE
area use nine registers in the HP 8757A to save front panel
control settings of both the receiver and the sweeper. With
the 8757 System Interface connected to the sweeper, press
[SAVE] then a digit 1 through 9 on the numeric pad to save
the HP 8757A and 83508 current front panel settings into
nonwvolatile memory. Press [RECALL] then a digit T through
9 to recall the saved state. Selecting [SAVE] or {RECALE] on
either the HP 8757A or the source {HP 8350B, 8340A, or
83471A) will save or recali the state of both instruments,

The CRT {Figure 7) displays the grid on which the measure-
ment data is plotted, the currently selected measurement
traces, and other information describing the measurement.
When a measurement channel is on, the mode labels at the
top of the grid show the [MEAS] selection (ratio or power),
the cursor vaiue (if [CURSOR ONJ is selected), the display
units per division scale factos, and the reference line value.
The mode labels also display status symbels: “5” for
smoothing on, “A for averaging on, “*” for adaptive nor-
malization on, “M" for [MEAS-MEM] selected, and “MEM”
for [IMEAS—MEM] selected. The active channel appears
brighter than the inactive channeis. Frequency labels along
the bottom of the grid display the sweeper start and stop
frequencies (if the HP 83508, 8340A, or 8341A is used};
and the cursor frequency (if [CURSOR ONJ is selected) or
the source active marker frequency (if markers are on).
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Figure 6.
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Figure 7. HP 8757A CRT Display

The labels 1> and 2> on the left side of the grid identify
the reference line position for measurement channels 1 and
2, respectively. The reference line is the position from
which scale factor changes expand or contract the trace.
After [PRESET] the reference line value is 0 dBm and the
trace is positioned above or below the reference line
depending upon whether the response is positive or
negative. The reference menu controls the reference line
position and value for each channel. Select [REF LEVEL]
then use the knob, STEP keys, or numeric entry followed
by [dB] o change its value. Select [REF POSN] then use the
knob or STEP keys to move the reference line to the desired
position. The cursor value is not changed by changes to
reference line value or position.

The active entry area in the upper ieft corner of the grid
displays the currently selected active function. For exam-
ple, pressing CHANNEL [1] then [SCALE] displays the
current dB per division scale factor for channel 1 as the
active function, and causes the channel 1 mode labels and
measurement trace to intensify, thus indicating that the
active function displayed relates to channel 1.

The STATUS line displays information about the current in-
strument status, such as the number of points per trace, the
detection mode (AC or DC) and detector offsets,

The remainder of this section describes the functions of the

front panel keys in the ENTRY, CHANNEL, FUNCTION
and INSTRUMENT STATE areas.

ENTRY Area

The ENTRY area provides the numeric and uniis keypad,
the knob, and the STEP keys used with [SCALE], [REF
EEVEL], and other functions, to enter data. For example,
pressing [SCALE] activates the ENTRY area allowing you to
change the displayed dB per division scale factor for the
active measurement channet. Use the STEP keys or knob
to change the displayed scale factor, or enter the desired -
dB/division by pressing the numeric keys then terminate
the entry by pressing the [dB] units key.

CHANNEL Keys

The two CHANNEL keys labeled {1} and {2} are used to
make either channel the “active” channel. Any functions
which are then entered apply to this active channel.

The CHANNEL keys also present the channel menu for the
soft keys, shown in Figure 8. These keys allow access to
channels 3 and 4, and enable you to turn any channel off.

It is possible to0 de-activate the channel menu from the
systemn menu by pressing [SYSTEM] IMORE] [CH MENU
OFF]. If the channel menu is turned off, it will not appear
when the CHANNEL keys are pressed. Turning off channel
1 or 2 when the channel menu is off is accomplished by
pressing the CHANNEL key twice.
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FUNCTION Keys

The eight FUNCTION kevs [MEAS], [DISPLAY], [SCALE],
[REF], [CURSORY], [AVG], [CAL] and [SPCL] are used to
activate functions and present menus that apply to the
active channel only. A description of each key and its as-
sociated menu is given here.

[MEAS]

The [MEAS] key is used to access the measurement menu,
which presents all the possible parameters to be measured
on the active channel. These parameters are either one
input or a ratic combination of two inputs. An additional
menu in the standard instrument or two additional
“layered” menus in the Option 001 are required to access
alf of the possible ratios. The menus are shown in Figure 9.
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{DISPLAY]

The [DISPLAY] function key presents the display menu,
which allows the operator to controt the display mode for
the active channel. This menu (shown in Figure 10) lets you
display (1) the measurement {MEAST, (2) the trace memory
of the active channel {{MEMY, or (3) the difference between
these ([MEAS-MEMY]). The IMEAS—-MEM] display mode is
ideal for displaying normalized measurements used in
calibration (see [CALD. [MEAS-M—MFM] stores the nor-
malized trace in memory.

Also provided in this menu are several other display
controls. Display [HOLD ON] freezes the active channel
trace on the display. [TRC FMT] allows reflection data to
be displayed in dB or standing wave ratio (SWRJ.
IMEAS—~MEM] and [MEAS-M—MEM] are used o store
traces into memory, for storage or for normalization using
[MEAS—-MEM] mode.

[SCALE]

The [SCALE] function key activates the scale factor function
and presents the scale menu. When scale factor is the active
function, use the STEP keys, knob, or keypad to change the
scale perdivision. The only label in the scale menu is the
[AUTOSCALE] function, which centers the trace on the
screen for convenient viewing.

To familiarize vourself with the scale functions:
e Press the [SCALE] function key.

e Use the knob and step keys to change the scale factor,
and notice how the trace varies,

e LUse the keypad in the entry area and press [1] [6] [dB]
o enter W) dB/div scale factor,

® Press the [AUTOSCALE] soft key to center the trace
on-screen.
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Figure 9. The Measurement Menus
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[REF]

Pressing the [REF] function key makes ref level the active
function, and presents the reference menu. When ref lev-
el is the active function, use the knob, STEP keys, and nu-
meric keypad to enter the reference level. Another function
available from the reference menu is [REF POSN], which
allows the user to specify which graticule is the reference
fine, To familiarize yourself with the reference functions:

e Press the [REF] function key and use the knob and STEP
keys to adjust the reference level.

e [Enter a reference level of 0 dBm.

e Press [REF POSN] and use the knob and step keys to
change the reference line to another graticule.

[CURSOR]

To read the measured value using the HP 8757A measure-
ment cursor, press the [CURSOR] function key. This
activates the cursor on all displayed channels, and presents
the cursor menu, iflustrated in Figure 11. Use the knob to
move the cursor {+ symbol) to the desired pasition on the
trace. When the cursor is on, the current value of the active
channel trace at the cursor position is displayed in the CRT
active entry area and the frequency value is displayed cen-
tered at the bottom of the grid. The cursordB or dBm value
for all channels is also displayed in the mode labels area
above the grid. The cursor value is always displayed with
0.01 dB resolution regardless of the scale per division set-
ting or reference fine value.

The value read by the HP 8757A cursor depends upon the
measurement and display mode selections. These are
accessed by pressing the appropriate FUNCTION key,
IMEAS] or [DISPLAY]. With [DISPLAY] IMEAS] selected, the
cursor value either represents the power difference in dB
between the two selected inputs (measured ratio) or the
absolute power in dBm at the selecied input (measured

T

power). With [DISPLAY} IMEAS—MEM] selected, the cursor
value represents the power difference in dB between the
current measurement trace and the stored reference trace
{stored by [MEAS—MEM]).

Because the cursor always reads the true measured value,
itis unnecessary to know the value or position of the refer-
ence line in order to determine the value at a point on the
trace. Using [AUTOSCALE] lets you view the entire meas-
urement trace and see the cursor symbol (+).
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Figure 1. The Cursor Menu

The cursor menu contains several useful cursor functions
that can simplify many measurement procedures. For
instance, as illustrated in Figure 12, to measure the differ-
ence between maximum and minimum values on the trace,
use the sequence [CURSOR] [MAX] [CURSOR A ONJ
IMIN]. The value displayed in the active entry area is the
dB difference between the maximum and minimum trace
values.

The cursor [SEARCH] function lets you search for a partic-
ular value in dBm or dB. Press [SEARCH] to bring up the
search menu, then set the desired value or leave it as pre-
viously set, Then press [SEARCH LEFT] or [SEARCH RIGHT]
to locate the desired value and frequency using linear inter-
nolation between data poinis. The cursor JBANDWIDTH]
function datermines the N-dB bandwidth for the device un-
der test, where N is the search value.

[FORMAT SWR d&] allows convenient readout of reflection
data (cursor only) in SWR (standing wave ratio) rather than
dB ({return loss) if preferred.

To familiarize yourself with control of the cursor:

# Press CHANNEL [11.

8 Press the [SCALE] function key, then [AUTOSCALE]
® Press the [CURSOR] function key.

e Press [CURSOR ON OFFl to switch the cursor on and off.
With the cursor on, the + symbol appears on the trace.
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Figure 12. HP 8757A Cursor Modes

Use the knob to move the + to any point on the trace. The
magnitude of the cursor is displayed in the mode labels area
and its frequency is displayed centered below the grid. The
magnitude and frequency of the active channel cursor are
also displayed in the active entry area.

® Press]MAX]. The + moves to the maximum value of the
channel 1 trace,

e Press [MIN] The + moves to the minimum value of the
channel 1 trace,

e Press [CURSOR A ON OFF]. The A symbol appears at
the + position. The active entry area now dispiays the
magnitude and frequency difference between A and +.

Use the knob to move the + to any point on the trace; the
A position remains unchanged,

® Press [MAX] or [MIN]. The + moves to the channel 1
maximum or minimum value; the A position remains un-
changed.

o Press [CURSOR AON OFF] to turn off the cursor A

12

In addition to the cursor, the HP 8757A can display mar-
kers generated by the HP 8350B, as iliustrated in Figure 13,
Use the source marker selection keys and knob to control
these markers. The active HP 8350B marker that cor
responds to the blinking HP 83508 marker key is identi-
fied by a flag on the marker, With the HP 8757A cursor on,
the source markers are shown on the trace but their values
are not displayed. With the HP 8757A cursor off, the active
source marker value is dispiayed in the HP 8757A mode
labels area, and its frequency in the frequency labels area.
All standard HP 83508 marker modes can be used,

[AVG]

The [AVG] function key presents the average menu for control
of the digital averaging function on the active channel. Aver-
aging computes each data point based on the average value
during a specified number of sweeps. This technique im-
groves the accuracy and meaningful resolution of calibra-
tion and measurement traces. The number of sweeps over
which the trace is averaged is termed the averaging factor.
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Figure 13. Reading Magnitude and Frequency Using HP 83508 MKR and HP 8757A Cursor

The average menu is shown in Figure 14. The [RESTART
AVERAGE] key resets averaging and begins the averaging
function algorithm again.
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Figure 14. The Average Menu
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In usual applications there is no practical value in waiting
for more than 2-3n sweeps to produce the final value, where
n is the averaging factor, Figure 15 illustrates the effects of
averaging on the trace.

To familiarize yourself with control of trace averaging:
s Press CHANNEL [2].
® Press [AVG] to present the average menu.

® Press [AVG ON OFF] to turn on averaging and to acti-
vate the average factor function.

e Use the STEP keys or knob to change the channel 2 aver-
age factor.

¢ Press [RESTART AVERAGE] to begin the averaging al-
garithm again,

¢ Turn channel 2 averaging off by pressing [AVG ON OFF].



Observe the trace as the averaging factor is changed and
averaging is turned on and off. With averaging on the cursor
always reads the averaged value.

[CAL]

Scalar network analyzers measure the magnitude response
of the device under test relative to the magnitude response
of a known standard. In a typical measurement sequence,
the standard is connected at the reference plane (the point
at which the test device will be connected), then its
response is stored. Then the test device is connected and
the network analyzer displays the magnitude difference
between the response of the standard and the response of
the test device. This calibration process is termed normal-
ization. The frequency response of the device under test is
normalized to the response of the measurement calibration
standard. Thus, frequency response variations of the test
setup are automatically removed from the measurement,
making it unnecessary to draw calibration lines on the CRT.

Pressing the [CAL] function key presents the calibration
menu, ilustrated in Figure 16. This allows access to sever-
al calibration functions. [IMEAS—=MEM] causes the current
measurement trace to be stored as the reference trace. This
trace is stored with full resolution, regardless of scale and
reference settings on the front panel. To view the normal-
ized trace, press the [DISPLAY] function key, then
[MEAS-MEM]. The result is the point by point subtraction
of the stored reference trace from the current measurement
trace, Each measurement channel has dedicated memory
for storage of one reference trace. The reference trace is al-
ways stored at full resoiution and automaticaily scaled to
the selected scale per division, making it unnecessary
to concern yourself with potential scaling errors. In the
[DISPLAY] [MEAS~-MEM] mode, the cursor always reads the
normalized value.

Note that the calibration function [MEAS—~MEM] is also
available in the display menu. This provides complete nor-
malization from one menu. Just press [MEAS—MEM] then
[MEAS-MEM] to view the normalized trace,
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To achieve best accuracy in single channel measurements,
do not change the scurce power level after the reference
trace is stored. {For ratio measurementis the power level can
be changed and the calibration remains valid.) Also,
calibrate for measurement using the same adapters and
interconnect cables that will be used during measurement.
Changing the power level or components in the test setup
after the reference trace is stored will result in measurement
errors because the reference trace will not represent the fre-
quency response of the altered test setup. If the test setup
changes between calibration and measurement, either
reconnect the standard and store a new reference trace, or
select [DISPLAY] [MEAS] o view the uncorrected trace.

Changing the frequency range will also affect the accuracy
of the normalized measurement. When the frequency
range is increased, the stored reference trace and the
measurement trace pertain to different frequency ranges,
and the normalization is not valid. When the frequency
range is decreased after normalization, the calibration data
can be adapted to {it the new frequency range using the
“adaptive normalization” feature of the HP 8757A. This
function is activated by pressing [SYSTEM] [ADPT NM ON].

To ensure good repeatability the test port and detector port
connectors must be clean, in good condition, and properly
tightened, {f the test setup is not stable during the test and
from connection to connection, the actual frequency
response of the test setup will not be removed from the
measurement of the device under test.

Transmission Calibration

The usual calibration standard for transmission measure-
ments is a “thru” {connect the points at which the test
device will be cornected). Since the insertion loss hetween
the test port and the detector port should be 0 dB, a conve-
nient reference point is obtained. Making a thru connection
with {EMSPLAY][MEAS] selected displays the transmission
sigral path frequency response of the measurement system.
Hthe test device connectors make it impossible to connect
the thru and then the test device without swiiching adap-
ters, switch between detector port adapters with
similar insertion and return loss characteristics.

To perform a thru calibration, follow these steps:

® Press the [DISPLAYT function key then the JMEAS] soft
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® key to see the reference line.

& Press the [CAL] function key to bring up the caiibration
merii.

s Press [THRUJ, and the prompt “CONNECT
THRU. . .STORE WHEN READY” appears in the active
entry area.

e Connect the thru {detector to test port), and store by
pressing [STORE THRUYL. The thru trace is stored in the
memory of the active channel.

Note: Instead of using the [THRUT key, the reference trace
can be stored into memory using the IMEAS—=MEM] key
in either the calibration menu or the display menu.
However, with the [THRU] key you are prompted to make
the thru connection.

® Press the [DISPLAY] function key, then [MEAS—MEM] 10
display the normalized trace,

Note: No matter what was displayed before calibration is
performed, the full resolution calibration data (MEAS) is
stored in memory with [MEAS—~MEM], even if [MEM] or
[MEAS-MEM] is displayed.

Reflection Calibration

The usual calibration standard for reflection measurements
is a short circuit connected atthe reference plane {the point
atwhich the test device will he connected). A short circuit
reflects all incident power, so a convenient 0 dB reference
fine is obtained, Connecting the short circuit at the test port
with [DISPLAY] IMEAS] selected displays the reflection fre-
quency response of the measurement system. Always
calibrate for reflection using the same adapter that will be
used for the measurement.

However, using only a short circuit for reflection calibration
can cause errors in the calibration routine. Mismatches and
teakages in the test setup cause calibration and measure-
ment errors that vary as a function of the reflection and
transmission characteristics of the device being measured.
For example, connecting a short circuit at the test port
produces a trace that includes variations due to losses in
the test set as well as vartations due to mismaich and bridge
directivity efiects between the measurement system and the
short circuit. Some percentage of the signal reflected by the
short circuit is re-reflected by mismatches in the test setup.
This causes the power incident at the test port to vary



depending upon interactions between the incident signal
and the re-reflected signal. The result of this interaction is
that the reference trace does not represent the actual 0 dB
reflection signal.

Using proper standards, the short/open average reflection
calibration sequence reduces measurement uncertainty for
alf reflection measurements. By averaging the responses of
the short circuit and the shielded open circuit, mismatch
and directivity effects are canceled to produce a more
accurate reflection frequency response reference trace than
if either standard were used alone.

To obtain maximum benefit from this technique, the short
circuit and the shielded open circuit must exhibit eqgual
return loss (0 dB), and the phase response of the shielded
open must be opposite (180 degrees different) to the short
circuit over the entire frequency range of interest. If the stan-
dards do not have these characteristics, improvementis in
measurement calibration accuracy are minimal and, in fact,
additional errors may actually be introduced in the reference
trace.

To perform a short/open calibration, use the following
procedure:

& Press [SHORT/OPEN]. Although the short circuit is the
best single standard for scalar reflection calibration, the
response contains errors due to source match and direc-
tivity, These effects on the reflection calibration trace
are removed by averaging the response of a short and
a shielded open circuit.

e The prompt “CONNECT SHORT. . .STORE WHEN
READY” is displayed. Connect a short circuit to the test
port.

e Press [STORE SHORT].

e The prompt “CONNECT QPEN. . .STORE WHEN
READY” is displayed, Connect a shielded open to the
test port.

¢ Press [STORE OPEN]

e The message “SHORT/OPEN CAL SAVED IN CHI
MEM” is displayed.

s Press the [DISPLAY] function key, then [MEAS—-MEM]
to display the normalized trace.
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Note: No matter what was displayed before calibration
is performed, the full resolution calibration data ([MEAS])
is stored in memory with [SHORT/OPEN] even if [MEM]
or [MEAS~MEM] is displayed.

This technigue produces a more accurate value for reflection
signal path frequency response.

{IDC DET ZERQ] is used for zeroing the HP 85025A/B
detectors in DC mode. This zeroing is unnecessary in the
AC detection mode (the default mode).

[CONFIG SYSTEM] enabiles the HP 8757A to poll the
detector inputs to determine the type of detector (AC or
AC/DQ) connected to each input. If a DC detector is con-
nected, a sensitivity resistor and a thermistor internal to the
detector are read, and correction factors are generated.

For more information on [DC DET ZERO] and [CONFIG
SYSTEMY], refer to “Using DC Detection”

IMORE] brings up the second CAlL menu,

Other calibration functions are also available in the second
calibration menu, for example, the detector offset
functions. The [DET OFFSET], [DET A], [DET B], [DET (]
(Option 001), and [DET R] keys provide a means to enter
detector calibration factors.

Select the network analyzer input port then enter a dB
value using the knob (0.01 dB resolution), the step keys {0.05
dB/step), or the numeric keys (0.01 dB resolution}, then
press the [dBm/dB] units key. This offset is automatically
applied to the displayed trace. For most measurements this
factor is set at 0.00.

Use the detector offset capability to produce better
accuracy in power measurements when appropriate cali-
bration facilities are available. If careful comparison with
a power meter shows the power measured by the HP 8757A
to be offset by a fixed value over the frequency range of
interest, then add or subtract that value to make the meas-
urements agree.

[SPCL]

The [SPCL] function key allows access to a menu of
special functions for the active channel.

When activated, the [SMOOTH ON OFF] function
levels out the trace by computing each data point based on
the average of nearby data points. The window of data used

A
i

Figure 17 The Effect of Smoothing on the Data
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to compute this average determines how much the data will
be smoothed. This is adjusted with the [SMOOTH APERT]
function and the data entry area. Figure 17 illustrates the
effect of smoothing on the data.

To activate smoothing on channel 1, follow this procedure:

®  Press CHANNEL [11, then [SPCL] to bring up the SPCL
menu.

e Press [SMOOTH ON OFF] to activate smoothing.

®  Press [SMOOTH APERT], then use the knob and STEP
keys to adjust the data window used by the smoothing
algorithm. To enter 2% smoothing, press [2] [ENT].

Smoothing is different from averaging. Averaging computes
each data point based on the average value during several
sweeps. Smoothing computes each data point based on one
sweep, but on the average of a “window” of many data
points for the current sweep, The window or smoothing
aperture is a percent of the span swept, but less than or
equal to 20%.

Another function available from the special functions menu
is limit lines. Pressing [ENTER LIM LNS] brings up the limits
menu, where up to 12 upper or lower limits can be entered
as single frequency limits, flat line limits, or sloped line
limits. [LIM LNS ON OFF] is used to turn the limit line test
on or off after entering limits with the limits menu.

FNSTRUMENT STATE KEYS

The keys in the INSTRUMENT STATE area of the front panel
are used to control system functions that apply notto a
single channel but to the entire instrument state.

FSYSTEM]

The [SYSTEM] key brings up the system menus, shown in
Figure 18. These menus allow access to a variety of func-
tions that are described briefly here. For more detail, refer
to Operating information in the HP 8757A Operating
Manual.

The system functions used most are [PLOT] and [PRINT],
which enable the operator to get a hard copy of measured
data from a digital plotter or printer.
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The [PLOT] soft key brings up the plot menu for more com-
plete plotter control. This menu, shown in Figure 19, lets
you plot all [PLOT ALL] or part [PLOT TRACES], [PLOT
{ABELS|, [PLOT GRID] of the measurement using the.
default plot parameters or user-defined parameters.
[DEFINE CUSTOM] presents another menu that allows you
to define the parameters to be plotted, and [PLOT CUS-
TOM] is used to draw a plot using the parameters you have
defined.

[PRINT] in the system menu brings up the [PRINT] menu
key. [PRINT GRAPH] instructs the HP 2225A Thinkjet
printer to draw the grid, labels, trace data, cursor, and
markers. The limit lines are not printed.

IPRINT DATA] instructs the printer to output a listing of all
displayed data points, both magnitude and frequency.
[PRINT MKRS] instrucis the printer to list just the markers
and the cursor if on.
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Figure 19. The Plot Menu
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Figure 18, The System Menus



If the message “NO PLOTTER (or PRINTER) AVAILABLE"
appears, the plotter (or printer) is off, not connected, or the
address is not set to the address expected by the HP 8757A
(normally 705 for the plotier and 701 for the printer).

If the message “PLOTTER (or PRINTER) NOT READY”
appears, the plotter {or printer) is not ready for plotting
{(paper not loaded or other error. Correct the problem, then
try plotting again. [ABORT PLOT] stops the piot and returns
the pen.

Pressing [# TRACE POINTS] on the system menu presents
the # trace points menu, shown in Figure 20. This lets Yo
select the number of data points to be used by the
HP 8757A in processing and displaying the data. Selecting
fewer points means lower resolution but allows you to use
faster sweep times and more traces. This is valuable for mak-
ing adjustments on the devices. With 1601 point resolution,
the sweep time can be as low as 400 ms, but only one trace
can be displayed. Table 4 shows the minimum sweep lime
and the maximum number of traces for each selection in
this menu.
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Figure 20. The # Trace Points Menu
Table 4. Minimum Sweep Time/
Maximum Number of Traces
. Minimum Sweep Time (ms)
# Points
1 Trace | 2 Traces | 3 Traces | 4 Traces
101 40 50 60 70
201 50 75 90 160
401 100 100 150 200
801 200 250 NA NA
1601 400 NA NA NA

Pressing the [LABELS] soft key on the system menu presents
the labels menu shown in Figure 21. All the labels can be
turned off, or just the frequency labels on both the
HP 8757A and the compatible HP source. The title can also
be tumed off and on as desired. If the System Interface is
not connected, START and STOP frequency labels can be
written by the user.
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Pressing [TITLE] on the system menu presents the title menu
in the soft key labels area and the character set in the active
entry area. By rotating the knob (or by using the [STP ONE
RIGHT] and [STP ONE LEFT] soft keys), a character can be
selected and entered by pressing the [SELECT CHAR] soft
key. The complete title is entered by pressing the {DONE]
soft key. This title can be turned on and off from the labels
menu. When the title is on it is plotted with the data.

The [MODE AC DCJ key is used to switch between AC and
DC detection modes. In AC mode, the detectors detect the
envelope of a square wave modulated RF signal. This can
be used with either the HP 11664A/E detectors or the HP
85025A/B detectors, DC mode (no modulation) can be
used only with the HP 85025A/B detectors. In DC mode,
the detector zeroing and control of the source modulation
is provided automatically by the HP 8757A. Refer to “Usi ng
DC Detectior’” for more details,

IADPT NM ON OFF] controls the adaptive normalization
feature, which adjusts the calibration data as the frequency
range is changed. This makes it possible to narrow in on
part of the frequency range without recalibrating.

The IMORE] soft key presents another system menu, which
allows access to more system functions. [MOD ON OFF]
controls the 27.7 78 kHz modulation drive output on the rear
panel of the HP 8757A. [CH MENU ON OFF] allows the
user to disable the channel menu. [CLEAR SAV/RCL] allows
the user to clear the save/recall registers. [SWEEP MODE]
presents the sweep mode menu which lets the user specify
the type of sweep supplied by a source not compatible with
the 8757 System Interface. The [SERVICE] key on the
second system menu allows access to many servicing func-
tions, detailed in Section VI of the Service Manual.

[LOCAL]

The [LOCAL] instrument state key presents the local menu,
shown in Figure 22, which lets the user change the
addresses of all the instruments in the system. The recom-
mended addresses are listed in Table 5. When an instru-
ment address is changed using this menu, the HPB address
on the instrument itself may need to be physically reset.
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Figure 22. The local Menu

Table 5. Factory Set Instrument Addresses

[SAVE] and JRECALL]

The [SAVE] and [RECALL] keys are used to save and recall up
to nine complete front pane! states. If the 8757 System
interface is connected, the front panel state of the sweep-
er is also saved or recalled. The stored memory for chan-
nels 1 and 2 only is saved along with the instrument state
in registers 1 through 4 only. This memory trace is stored
at 401 peints regardless of the number of points selected
for the measurement. if a different number of points was
selected, the data is adiusted by duplicating points (for 101
or 201 points selected) or taking every second point (for 807
or every fourth point tfor 1601,

Registers 1 through 4 only can save title and limit fine
entries with each instrument state.

The instrument states are stored in non-volatile memory,
and will be available even if power goes off, until the registers
are either written over or cleared using the [CLEAR SAV/RCL]
function in the system menu,

[PRESET]

The green [PRESET] key returns the instrument to the preset
condition shown in Figure 4.

Instrument Address TRANSMISSION MEASUREMENTS
g-{P 8737A ég The HP 8757A can measure transmission using any of the
P\lfveeper 05 four display channels with either a single detector (A, B, C
P otter Oi {Option 01, or R} or two detectors in a ratio measurement
rinter (A/R, B/R, etc.).
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Figure 23.  Transmission-Only Ratio Measurement Setup



Transmission Test Setup

The simplest transmission setup is to connect the detector
directly to the source output for calibration, then insert the
device under test between the source and the detector for
measurement. A potential problem when connecting the
detector directly to the source output is error due to source
power variations caused by source mismatch effects.

Improving Source Match

The setup shown in Figure 23 adds a power splitter and a
detector to obtain power for the R (reference) input. Sefect
[MEAS] [B/R]to view the response. This ratio technique pro-
vides an improvement in effective source match character-
istics of the setup by removing stimulus power variations
common to both the reference (R) and test (B) inputs. This
technigue is especially appropriate for measurement of low
insertion joss devices and for devices with poor input match
. Source match can also be improved by leveling the source
externally or by isolating the source with an attenuator or
directional bridge.

For most applications (assuming a leveled source, a signal
separation device with good source match, and a low
reflection test device), this ratio technique is not mandatory
to achieve high accuracy. If the source is not leveled, or if
a long cable is used to connect the source to the directional
bridge, or if the power level varies between calibration and
measurement (such as in gain compression fests), the ratio
technique must be used.

Insertion Loss or Gain Measurements

This sequence lists the steps for a typical insertion loss or
gain measurerment.

Calibration:

Connect instruments as shown in Figure 23.
Press CHANNEL [2] to activate channel 2.
Press [MEAS] then [B] or [B/R].

Press [DISPLAY] and select [MEAS].

Press [CAL] then [THRU] (soft key).

Connect thru (connect B detector to test port).
Press [STORE THRUL

Press [DISPLAY] and select [MEAS-MEM].

Measurement:

Connect test device.
Press [CURSOR] and position cursor using the knob.
Read magnitude and frequency.

Calibration sets a zero dB reference with the thru connec-
tion. After the test device is connected, a negative measured
value indicates insertion loss; a positive value indicates gain.

Relative Measurements

To measure the difference between two points on the trace,
select [CURSOR ON], position the cursor to the first point,
then select [CURSOR A ONJ. Moving the cursor to a second
point using the knob, cursor [MAX], or cursor [MIN]
displays the magnitude and frequency difference between
the two points. The frequency difference is always displayed
as a positive number; the magnitude difference is displayed
as positive or negative depending upon whether the second
value is greater or less than the first value, respectively.

The following sequence measures the left and right 3 dB
frequencies of a filter, using the n-dB search, which inter-
polates between data points to find the exact —3.00 dB fre-
guencies,
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Figure 24. Matching Devices
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Press [CURSOR], then [MAX].

Select [CURSOR A ON].

Press [SEARCH] (default search value = -3.00 dB)
Press [SEARCH LEFT], then [PRIOR MENU].
Select [CURSOR A OFFL

Read left -3 dB frequency.

Select JCURSOR A ON]

Press [SEARCH] then [SEARCH RIGHT]
then [PRIOR MENUL

Select [CURSOR A OFFL
Read right -3 dB frequency.

The [BANDWIDTH] key can be used for a quick reading
of the —n dB bandwidth. Note that the [SEARCH] and
[BANDWIDTH] functions interpolate between data points
to find the exact n dB values.

Without the [SEARCH] and [BANDWIDTH] functions,
notice that you may not be able to place the cursor exactly
on the -3 dB frequency point. Magnitude values are
digitized with 0.003 dB resolution for power measurements,
and 0.006 dB resolution for ratio or normalized measure-
ments. In all cases the magnitude value is rounded to
0.01 dB resolution for display. Thus, if a frequency sweep
of 1000 MHz is digitized at 401 points, the frequency
resolution is 1000/401, or about 2.5 MHz per increment.
Moving the cursor one increment results in about 2.5 MHz
change in the frequency reading. The [SEARCH] and
[BANDWIDTH] functions interpolate between these points
to locate the exact ~3 dB frequency.

Matching

Matching the transmission characteristics of two test devices

using a single measurement channel is a simple procedure
using normalization. First connect the standard device, then
press [DISPLAY], [MEAS—MEM], [MEAS-MEM]. The trace
should be a flat line. Now connect the test device, As shown
in Figure 24, the trace shows the difference between the
standard device and the test device. When the trace is flat,
the response of the test device is the same as the response
of the standard device.

Using Alternate Sweep

The alternate sweep capabitity of the HP 8350B and 8340A
or 8341A sources is a simple means to display two indepen-
dent frequency sweeps simultaneously {see Figure 25). The
alternate sweep mode described here uses the save and
recall functions of the HP 8757A and 83508 to produce
a sweep of one frequency width for display as the channel
1 measurement trace, and a different sweep width for
display as the channel 2 measurement trace. Use the follow-
ing sequence to define conditions for alternate sweep.
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Press [PRESET).

Press CHANNEL {1}, select [CHAN 2 OFFL.
Press [MEAS] then [B].

Set channel 1 start/stop frequencies on source,
Press [SAVE] [11.

Press CHANNEL {2}, select [CHAN 1 OFFL
Set channel 2 start/stop frequencies on source.
Press [SAVE] [2].

Press IRECALL] {1].

On the HP 83508 press [ALT n] {2}

Proceed with the calibration
and measurement sequence.

The start, stop, and cursor frequencies for channels T and
2 are displayed in the frequency labels area below the grid.
Calibrate and adjust each channel separately. The active
channel is brighter, To exit the alternate sweep mode, press
to extinguish the HP 83508 [ALT n] key.
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figure 25. HP 8350B Alternate Sweep

Measuring Active Devices

A typical transmission and reflection measurement on a
passive device uses an arbitrary input power level, Stimulus
power to the device under test is set so that maximum
dynamic range is achieved. For active devices (devices with
gain), it is usually necessary to measure the response to
varying input levels. This means that a ratio setup must
be used to obtain best resubts. In general, the test setup
to measure devices with gain is the same as to measure
insertion }oss. If the output power of the device under test
exceeds +16 dBm, itis necessary to insert an attenuator at
the detector input during calibration and measurement.



RF moduiation required for the HP 11664 detectors and
for the HP 85025 detectors in AC mode is usually pro-
vided by internal capabilities of the HP 83508 source. On
[PRESET] the HP 8757A is set to AC mode (all inputs) and
the sweeper output is modulated. For test devices that can-
not accept the 27.778 kHz modulation freguency, there are
several potential solutions.

Amplifiers with high gain at 27.778 kHz have the potential
of saturating on the modulation drive feedthrough. Use the
HP 11668A high pass filter inserted between the source
and the amplifier to attenuate the 27.778 kHz modulation
signal. This device reduces the modulation drive feed-
through from about 8 mV to about 1 mV and helps prevent
possible amplifier saturation,

Other types of amplifiers may not tolerate even the
attenuated modulation drive feedthrough. These include
amplifiers using high-gain internal leveling circuits, types
of high power TWT amplifiers operating in saturation, and
amplifiers that are subject to self-biasing effects (such as
some FET amplifiers). For these devices the test signal at the
device input must not be modulated. The DC detection
mode of the HP 85025A/B detectors is ideal for these meas-
urements. For further information refer to “Using DC
Detection!”

Gain Compression

Measurement of gain compression is useful for characteriz-
ing the power handling capability of an amplifier. The 1 dB
compression point of an ampiifier is an indicator of the

maximum output power possible before the gain linearity
and associated distortion becomes excessive. Gain compres-
sion measurements can be made in CW or swent modes;
the following example uses the CW mode with power sweep
to characterize gain versus input power level.

Connect ratio setup shown in Figure 23.
Connect detector B to measure power at test port.

Connect detector R to the reference arm of the
power splitter.

Press CHANNEL {1].

Press [MEAS] [B/R], [DISPLAY] [MEAS].
Press CHANNEL 121.

Press [MEAS] [B], [DISPLAY] [MEAS],

Press CHANNEL [1] or [2], then [CHAN 4].
Press [MEAS] [R], [DISPLAY] [MEAS],

HP 83508:
Press [SH] {CW], set desired frequency.
Set [POWER LEVEL] to starting power level.
Set [POWER SWEEP] to desired dB/SWP.

Press CHANNEL [1] [DISPLAY]
[MEAS—MEM] [MEAS—MEM],
(This calibrates the system frequency).

Connect test port to amplifier input.
Connect detector B to amplifier output.

DEVICE
UNDER =
TEST

B757 SVETEM INTERFAGE
KP B3508 HP 8757A SCALAR
SWEEP OSCILLATOR RF PLUG~IN NETWORK ANALYZER
it N SWEEP SWEEP (N

oUT/IN 510V

POS 7 BLANK H

STOP SWEEP B

B

DIRECTIONAL BRIDGE

Figure 26. Measurement Setup for Reflection Measurements in AC or DC Mode



Channei T displays the amplifier gain response, channel 2
displays output power, and channel 4 displays input power.
If the signal level to the ampiifier is sufficient to cause com-
pression, the amplifier response will increase, then begin
to decrease with increasing power input, Use cursor [MAX]
and [CURSOR A] to find the 1 dB compression point.

Swept gain compression measurements can also be made
using the alternate sweep function to display small signal
gain on one channel and large signal gain on the other. Both
measurements are real time,

Mon-Insertable Devices

A problem sometimes encountered in evaluating the
accuracy of transmission measurements is that of measur-
ing non-insertable devices. A non-insertable device has
input and output connectors of types that will not mate.
This means that it is necessary to change components in
the setup between calibration and measurement. You can
use a “bullet” (male-to-male) or “barrel” (female-to-fernale)
adapter to make the thru connection, or you can switch one
adapter to make the thru. When the device is measured,
the normalized trace will be in error by the difference in
frequency response characteristics between the calibration
and measurement configurations.

In most situations the worst choice is to use the bullet or
barrel during calibration. Better results are obtained by
switching between matched adapters. if you are only mak-
ing transmission measurements it usually does not matter
which adapter, the test port or the detector port, is switched
to make the thru. If you are also measuring reflection, only
the detector port adapter should be switched.

Whatever the test setup, the ideal procedure is to calibrate
using the same adapters and cables that will be used for
the measurement. If it is necessary to change adapters
between calibration and measurement, best accuracy is
achieved by switching between detector port adapters
having equal insertion and return loss characteristics.

REFLECTION MEASUREMENTS
The HP 8757A can measure reflection using any channel

with either a single detector or two detectors in a ratio
measurement.

Reflection Test Setup

For typical reflection measurements connect the device
under test to the directional bridge test port as shown in
Figure 26. The HP 85020 directional bridges use the AC
detection mode for detecting the reflected signal, The HP
85027 directional bridges use either AC or DC detection
mode. If adapters are required, use the same adapter for
calibration and measurement, For ratio measurements,
insert a power splitter or coupler at the source for the refer-
ence signal (R},

For reflection measurements it is particuiarly important to
use a high quality test port adapter. Since the adapter qual-
ity directly affects the system source match and directivity
characteristics, the best accuracy solution is to select a
directional bridge with the correct test port connector, If
vou test many different devices with several different con-
nector types, choose the HP 85027A directional bridge
with an APC-7 connector, then use the best available
adapters,
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Figure 27, Alternate Measurement Setup for Reflection Measurements Using a Directional Coupler
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For testing reflection of low loss two-port devices, best
accuracy is achieved by terminating the device output port
with a very good 50-chm termination rather than with a
detector. Using a very good termination reduces the effect
of output mismatch on the reflection measurement.

To take fuill advantage of the reflection measurement
dynamic range afforded by the 40 dB directivity of the
HP 85027A directional bridge, the RF input level to the
directional bridge should be at least +7 dBm.

Reflection measurements can also be made using a direc-
tional coupler and detector as shown in Figure 27. The
coupler has less loss than the bridge, but typically does not
cover such a broad bandwidth,

Return Loss {(SWR) Measurements

This sequence lists the steps for a typical return loss meas-
urement. The procedure shows the short/open average
reflection calibration technique available using
the CAL menu.

Calibration (short/open average):
Press CHANNEL [1] [MEAS] then [A] (or [A/R]
for ratio measurement).
Press [CAL] then [SHORT/OPEN].
Connect short circuit.
Press [STORE SHORTL
Connect shielded open circuit,
Press [STORE OPEN), and the short/open average
is stored in calibration memory.
Press [DMSPLAY] then [MEAS-MEM].
Measurement:
Connect test device.

Press [CURSOR] then [FORMAT SWR dB] to read
the SWR value in the active enlry area.

Calibration sets a zero dB reference with the short/open
average. After the test device is connected, a negative
measured value indicates that the reflected power is less
than the incident power.

Short/Open Average Reflection Calibration

The short/open average reflection calibration can improve
the accuracy of any reflection measurement if proper stan-
dards are used. You can test the standards by performing
the short/open calibration then re-measuring the standards
and evaluating the results. Figure 28 shows plots of two dif-
ferent sets of short/shielded open circuit pairs after perform-
ing the short/open average calibration. Note that in A the
traces are symmetrical about the flat reference line; in B
the center of the normalized traces is not flat. If the
responses are not symimetrical {approximately equal excur-
sions from a flat reference line), then the short and shielded
open circuit standards do not exhibit opposite phase
response across the frequency range.

Source match (test setup impedance looking back into the
test port) can be approximated by measuring the peak-to-
peak amplitude of the short/open ripple pattern. Use the
equation:

Test Port SWR = 10%x

where x = (dB p-p/20). For example, if the p-p difference
between the short and open circuit response is 1.6 dB, then

SWR = 10*(1.6/20) = 1.2
To find equivalent test port return loss in dB, use:
Return loss (dB) = ~20 log((SWR-T)/(SWR + 1)}

For example, for an observed 1.6 dB peak-to-peak difference
between the short and open responses, the test port match
is about 1.2 SWR, or about 20 dB return loss.
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STRT +10. CO0GHz STOP +15. 499GHz

B. Short Circuit and Open Circuit,
Phase not Opposite.

Figure 28. Plots of Short and Shielded Open Responses After Short/Open Average Calibration
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USING DC DETECTION

With the HP 85025A/8 detectors or the HP 85027A/B/C
directional bridges, the HP 8757A offers two modes of
detection, AC and DC. With AC detection mode, the de-
tector detects the envelope of a square-wave modulated RF
signal, DC detection mode allows the detector fo respond
to unmodulated RF signals. This section describes how to
use these detection modes.

Detector Configuration

When the HP 8757A is powered on, it polls all the detector
inputs to see which detector type is connected to each in-
put. It can recognize either an AC only defector or bridge
{HP 11664 or 85020/85021} or an AC/DC detector
{HP 85025A/B). If no detector is connected to an input, an
AC only detector is assumed.

if the detector configuration is changed after power-on, the
HP 8757A must be reconfigured. To do this, use the
following procedure.

*  Press [CAL] to bring up the calibration menu.
e Press [CONFIG SYSTEM]

When [CONFIG SYSTEM] is pressed, the message
“READING DETECTOR INPUTS” is displayed in the active
entry area, while the HP 8757A reads each input to deter-
mine its detector type. If a DC detector is connected, a
sensitivity resistor and a thermistor internal to the detector
are read. The network analyzer then generates correction
factors that are specific to each input port and detector,
while the message “CALIBRATING DET INPUT A (B, C, R)”
is displayed. Finally the message “CONFIG SYSTEM
COMPLETED" is displayed, together with the detector type
for each input, as illustrated in Figure 29.
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Figure 29. System Configuration Completed
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If an AC/DC detector is present, the HP 8757A allows
operation in either AC or DC mode. Press [SYSTEM] and
note that the [MODE AC DC] selection enables operation
in either mode. {If the system is configured with only AC
detectors, it is not possible to switch into DC mode using
the [MODE AC DC] soft key.}

Press [CAL] and note that the label [DC DET ZERQO)] appears.
This soft key selection is available only when one or more
AC/DC detectors are connected. If an AC/DC detector is
added after power-on, the system must be reconfigured
using [CONFIG SYSTEM]

DC Detector Zeroing

DC detectors require periodic zeroing to compensate for
the effects of DC drift (this is not required for the AC detec-
tion mode). Zeroing also eliminates small DC voltages pre-
sent in the detectors, and estabilishes the displayed noise
floor with no RF signal applied. Pressing [DC DET ZERG]
in the calibration menu presents the DC detector zero
menu, illustrated in Figure 30 (a),

When the detector zero menu appears, the message
“SELECT DC DET ZERQ" is displayed on the CRT. This is
the prompt to choose either automatic or manual zeroing.

Automatic zeroing is used in a setup using the 8757 System
Interface, where the HP 8757A controls the detector zero-
ing. Press JAUTOZRO], and the HP 8757A turns off the RF
signal from the source for a short time and automatically
zeroes all DC detectors. The calibration menu is then
returned to the screen. To have the autozero repeated
every five minutes, select [REPT AZ ON]. Five minutes is
the autozero timer’s default value, but the timer can be set
anywhere from one to 60 minutes using the [REPT AZ
TIMER] key and the numeric keypad.

Manual zeroing is used for a setup without the 8757 System
Interface, since the network analyzer has no control over
the source power. Press [DC DET ZEROY, then [MANUALL
and the prompt "REMOVE RF FROM DC DETECTORS” is
displayed on the CRT. Disconnect the detectors from the
device under test or turn off the RF signal, and press [CONT]
(see Figure 30 (b)h. (Do not disconnect the detectors from
the network analyzer as this will cause an incorrect zero.
The HP 8757A must read the detector voltage and control
circuitry for correct zeroing.) The detectors are zeroed, and
the calibration menu is returned to the screen.

Now switch between AC and DC mode. Press [SYSTEM],
then [MODE AC DC). Recalibration (thru, short/open) is
recommended when swiiching between AC and DC
modes, but is not always required. Typically the variation
in response is <+0.2 dB when the modulation does not
affect the behavior of the device under test.
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Figure 30. DC Detector Zero Menus

CONTROLS, INDICATORS,
AND DISPLAYS SUMMARY

CHANNEL Keys

The CHANNEL keys are used to select the active channel
and display the channel menu. They also allow soft key
access to channels 3 and 4. The active channel is displayed
brighter than the inactive channels.

FUNCTION Keys

The eight function keys are used to activate functions and
present menus that apply to the active channel only.

ENTRY Area

Provides the numeric and units keypad, the STEP keys, and
the knob to allow operator entry of data to control the
measurement and display.

[ENT OFF] clears the active entry area.
[EMT] serves as a terminator for unitless numeric entries,

[dBm/dB] serves as terminator for [SCALE], [REF LEVEL],
[CURSQR], IDET OFFSET], and [REF STEP SIZE] entries.

[BK SP] allows hackspace to delete last digit{s) entered.

INSTRUMENT STATE Area

This area is used to provide information on the instrument
state, and control system functions that are not channel
specific but apply to the entire instrument state.

[SAVE], when foliowed by a numeric 1 through 9, saves the
current front panel control settings of the HP 8757A and
8350B. An acknowledgment of these keystrokes is shown
in the active entry area.

[RECALL], when followed by a numeric 1 through 9,
recovers the string stored by [SAVE] and sets the HP 8757A
and 83508 to that state. An acknowledgment of these
keystrokes is shown in the active entry area.
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{PRESET] sets the HP 8757A and 83508 (if the 8757 System
Interface is connected) to a known state. The following
actions take place:

1. HP8757A selftest, indicated by the clearing of the CRT
display. Refer to Section VIl of the HP 8757A Service
Manual if an error indication is displayed.

2. The HP 8757A, source, and plotter are set to the preset
state listed in Figure 4 of this note.

[LOCAL] returns the HP 8757A to local operation from the
remote operation state.

IR], [L}, 1Y), and [S] indicators display the HP-IB (not 8757
Systemn interface) status. Refer to the HP 8757A HPIB
Programming Note {Introductory Operating Guide) for
detailed information.

Soft Keys

These keys provide for additional functions of the HP 8757A
beyond those of the front panel keys explained above, The
soft key menu selections are made by pressing the key
immediately to the right of the soft key label.

INPUT/OUTPUT SUMMARY

The A, B, C {Option 007, and R detector inputs each have
identical characteristics for connection of the HP 8757A
compatible detectors and/or bridges. A is typically used for
the connection of a directional bridge for reflection
measurements. B is typically used for the connection of a
detector for transmission measurements. C is the optional
fourth detector input. R is usually used for the reference
detector input when making ratio measurements.

The 8757 SYSTEM INTERFACE input/output connector
allows control of the HP 8350B sweep oscillator and the
HP 7470A plotter using internal HP 8757A firmware and
standard HP-B connectors and protocol.




= =
Ll Eﬂggﬁ;ﬁ.ﬁg%ﬁm NETWORK ARALYZER

- ISR CiANNEL Enaay
] el
= slololc
(o] [o] mainio
|| @ )
.

Figure 31.

The HP INTERFACE BUS input/output connector allows
interfacing with other HP-IB instruments or a controller.

The SWEEP IN 0-10V input connector accepts a OV to 10V
sweep signal from a sweep oscillator. It can accept a dif-
ferent sweep ramp using the non-standard sweep mode.

The POS Z BLANK input connector accepts positive 5V
retrace and bandswiich blanking and negative intensity
marker (z-axis modulation) signals.

The STOP SWEEP output connector provides the interface
signal to stop the sweep of the HP 83508 or 8340A con-
trolled over the 8757 System Interface. The HP 8757A also
uses this connector to sense when the source has stopped
the sweep.

The MODULATOR cutput connector provides a 27.778 kHz
square wave signal, nominally +6V, for driving external
HP 116658 modulators or the external amplitude or pulse
moduiation input of the HP 83508 sweep oscillator or the
HP 8340A or 8341A synthesized sweepers.
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HP 8757A Option 001 Front Panel

The DAC OUT G10V connector is provided for future
enhancements with later revisions of firmware. it can also
be used for troubleshooting purposes, as described in the
Service Manual.

The ADC IN connector is provided for display of an exter-
nal voltage. It can also be used for troubleshooting pur-
poses, as described in the Service Manual,

The CONTROL 1 and CONTROL 2 connectors provide
open-coilector TTL outputs for driving other peripheral
equipment in an HP-IB controiled system, The CONTROL
1 signal is used as an oscilloscope trigger when continuous-
loop service-related tests are performed.

The LINE V +10% input connector accepts primary line
voitage to power the instrument. Refer to Section 1I, Installa-
tion, of the Operating Manual for instructions.

MENU STRUCTURE

Figure 33 shows the complete HP 8757A menu structure.
The menus are defined by the internal firmware of the
HP 8757A.



Figure 32, HP 8757A Rear Panel Connections
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Introductory Operating Guide
for the HP 8757A Scalar Network Analyzer with the
HP 9000 Series 200 or 300 Desktop Computer (BASIC)

INTRODUCTION

This programming note describes the remote operation
of the HP 8757A scalar network analyzer when used
with an HP 9000 Series 200 or 300 desktop computer. in-
cluded in this guide are several short programs that demon-
strate the use of the HP 8757A with HP-IB commands, and
a diagram of system connections for remote control.

The HP 8757A is a fully programmable analyzer capable
of making magnitude-only transmission and reflection
measurements over the RF and microwave frequency range
(10 MHz to 60 GH2). When used with an HP-B computer,
the HP 8757A’s front panel may be remotely controlled,
along with most soft key functions and some functions
accessible only via HIF-IB. The HP 8757A exerts control over
a sweep oscitlator (HP 83508 or HP 834GA/41A), digital
plotter (HP 7470A or HP 7475A), and HP 2225A Think]et
printer, connected to the 8757 SYSTEM INTERFACE.

This note assumes familiarity with local (non-remote)
operation of the HP 8757A, lf you are unfamiliar with the

HP 8757A, refer to the Operating Manual. You should also
have some familiarity with the HP 9000 series 200 or 300
computer, particulariy HP-IB operation. Throughout the rest
of this document, the term “computer” refers to any of these
computers.

REFERENCE INFORMATION

For further information on the HP Interface Bus, the
HP 8757A, or the HP 9000 series 200 or 300 computer,
see the following texts:

e  HP 8757A Operating Manual

& Programming Note: Quick Reference Guide for the
HP 8757A Scalar Network Analyzer (Literature no.
5954-1508}

® Programming Note: Introductory Operating Guide
for the HP 83508 Sweep Oscillator with the HP 9000
Series 200 Computers (BASIC) (Literature no.
5953-8868)

®  Programming Note: Quick Reference Guide for the
HP 83508 Sweep Oscillator (Literature no. 5953-8866)

& HEWLETT-PACKARD CO. 19585

PACKARD
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&

Programming Note: Introductory Operating Guide for
the HP 8340A Synthesized Sweeper with the HP 9600
Series 200 Computers {BASIC) (Literature no.
5952-9337)

Programming Note: Quick Reference Guide for the HP
8340A Synthesized Sweeper (Literature no. 5953-8877)

HP 9000 Series 200 or 300 Computer:

L]

BASIC Operating Manual

BASIC Programming Techniques
BASIC Language Reference
BASIC Interfacing Techniques
BASIC Graphics Techniques

General HP-IB Literature:

]

Condensed Description of the Hewlett-Packard
Interface Bus (Literature no. 59401-90030)

Tutorial Description of the Hewlett-Packard Interface
Bus {Literature no. 5952-0156)

EQUIPMENT REQUIRED
HP 8757A scalar network analyzer

HP 8350B sweep oscillator with plug-in or
HP 8340A/8341A synthesized sweeper

HP 9000 series 200 or 300 computer with BASIC 2.G,
2.1 extensions, 3.0, or 4.0 and at least 64K bytes of free
user memory.

HP 85021A/B/C directional bridge.

HP 11664A/F detector or HP 85025A/B detector.
Connector type to match bridge and test device.

Shielded open circuit, connector to mate with bridge.
Short circuit, connector to mate with bridge.

HP 11170C BNC cables, 122 c¢m. (38 inches). (4 are
needed with HP 8340/8341A

HP 10833A/B/C/D HP-IB cables

Test device(s)

sE-UP

Connect the instruments as shown in Figure 1. The follow-
ing procedure sets the HP-IB addresses of the instruments
to operate properly with the programs contained in this
Guide.

1,

Turn on the HP 83508 sweep oscillator, Press [SHIFT]
[LCLL The FREQUENCY/TIME display indicates the
current HP-iB address of the HP 8350B. If it is other
than 19, press [1][9] [GHz] to change the address. The
HP 8340A or 8341A synthesized sweeper operates the
same, only the address is displayed in the right-hand dis-
play area.

SAME CONNECT QNS AS BIS0B

8757 SYSTEM INTERFACE

208 7 BLANK
swE DUt
aue e
STOP SWEEP
. - p
5 83508 HP B875TA
H
OR oma if WITH
g 83500 PLUG~IN
; e #F DUT
WP 83404 [ am InPLY RF YT
¢
HP 83414 H TYPE N
TG BFSTA i:] MALE/MALE ADAPTER
MOD DRIVE {BARREL)

H f 1
I
TYOE W EEM
N
P 83027A
DIRECTIONAL  MPAFTER
BRI DGE

FEMALE
£

[ o
3.5 GHz NETEa H#P 9000 SERIES
BEF {TYPE N) 200 OR 300 CONTAOLLER
4

Figure 1.

2

System Connections



2. Turn on the HP 8757A scalar network analyzer. The
current HP-IB address is indicated in the active entry
area of the CRT. If it is other than 16, press [LOCAL]
(87571 [1] [6} [ENTI] to set the address.

3. Insert the BASIC system disc into the disc drive of the
computer and turn it on. After a few seconds, the com-
puter displays: BASIC Ready x.x, where "x.x"” is the
BASIC version number (2.0, 3.0, etc.). If you are using
BASIC 3.0 or 40, you will need to also load the follow-
ing binary (BIN) programs: DISC, CS80, HPIB, GRAPH,
ERR, and 10, via the LOAD BIN command.

CHECK OUT PROCEDURE

1. Press [PRESET] onthe HP 8757A. if the 8757 SYSTEM
INTERFACE is properly connected and the address of
the sweeper correctly set, both the HP 8757A and the
sweeper will perform an instrument preset. Press
{PRESET] on the sweeper and, again, both the sweeper
and the HP 8757A perform an instrument preset. If
either instrument detects a failure during instrument
preset, that instrument displays the error encountered.
Refer to the Operating Manual of the instrument for
instructions to help you interpret the error message.

2. To verify the HP-IB connections made between the
HP 8757A and the computer, perform the following
procedure:

a. Press [SHIFT] [PAUSE] to reset the computer,
b, Type "REMOTE 716" and [EXECUTE}*

The R (remote) and L (listen) lights in the HP 8757A
INSTRUMENT STATE area should go on. The HP 8757A
has received its HP-IB listen address.

* (On some computers {i.e., the series 300) the [EXECUTE]
key does not appear; use the [RETURN] key instead when
instructed to press [EXECUTE]L

PROGRAMMING EXAMPLES

in the sections that follow, example programs are used to
introduce the HP-IB capabilities of the HP 8757A. Each
example program consists of these sections:

1. A description of the functions exercised.
2. The program listing.
3. An explanation of each program line.

4. Detailed instructions for operating the program.

When you finish all of the example programs, you will have
a good idea of the power of the HP 8757A when used in
an automatic system.

PROGRAM 1: Remote, Local, and Local Lockout

The HP 8737A may be used with the front panel (local
operation} or programmed via HP-IB (remote operation}.
The programmer of the instrument system has control over
the operation of all instruments in the system.

When the computer first addresses an instrument, the
instrument is placed in a special remote operating mode,
called simply “remote” mode. When in remote, the in-
strument does not respeond to its front panel, except for
the [LOTAL] key. [LOCAL], when pressed, cancels the
remote mode and allows the instrument to be used with
its front panel.

The computer can also return the instrument to local opera-
tion. To do so, the computer sends a special cormmand that
forces the instrument to go to local mode.

Occasionally, the programmer of an automatic system
needs to prevent the instrument operator from returning the
instrument to local operation (via [LOCAL]. When the
LOCAL LOCKOUT function of the computer is used, the
instruments are prevented from exiting remote mode, even
when [LOCAL] is pressed.

Frequently, the programmer needs to place the instruments
connected to the computer into a known state. When
preset, the HP 8757A defaults to the conditions shown in
Table 1. The “instrument Preset” function operates the same
as the front-panel [PRESET] key on the HP 8757A and the
HP 8350B. When presetting the HP 8757A and its
assaciated sweeper, only the HP 8757A need be sent the
PRESET command. The HP 8757A will preset the sweeper
attached to the 8757 SYSTEM INTERFACE,

1@ ASSIGN @5na 7O 716
20 ABORT 7

38 CLEAR @Sna

4R REMOTE @Sna

56 PAUSE

60 REMOTE €Sna

79 LOCAL LOCKOUT 7
BE PAUSE

=0 LOCAL 7

188 PAUSE

119 QUTPUT 8Sna;"IP"
128 END

EXPLANATION
Line 10 Assign the address of the HP 8757A to an 1/O
path. This is not required, but it is good pro-
gramming practice. if you change the address
of the instrument later, you only change the
address in one piace in your program.

Line 20 Abort any HP-IB transfers and reset the

computer's HP-B interface.

Line 30 Clear the HP 8757A's HP-IB interface.



Line 40 Set the HP 8757A and sweeper to “remote”
mode,

Line 50  Temporarily stop execution.

line 60  Set the HP 8757A and sweeper to “remote”
mode.

Line 70 Lock out the “local” key of the HP 8757A and
sweeper,

Line 80  Temporarily stop execution.

Line 90  Setthe HP 8757A and sweeper to “local” mode.

Line 100 Temporarily stop execution.

Line 110 Preset the HP 8757A and sweeper,

Line 120 End program execution.

RUNNING THE PROGRAM

1

Press [SHIFT] [RESET] on the computer. Type
“SCRATCH” and press [FXECUTE]. This clears the
program memory of the computer.

Type in the program.

Table 1.

Press [RUNM] on the computer.

When the program siops, the HP 8757A is in remote
mode, You can verify this by observing the lights in the
INSTRUMENT STATE area of the HP 8757A. The
R (remote) and L (listen) lights should be on. Try press-
ing any key on the HP 8757A (except [LOCAL).
Nothing happens. The sweeper is also in remote mode,
Now press [LOCAL] and verify that the keys on the
HP 8757A are active. Also, notice the R light went out
when you pressed [LOCAL]. The sweeper went into
local mode along with the HP 8757A.

Press [CONTINUE] on the computer, The HP 8757A
is again in remote mode. This time, however, the
{LOCAL] key is locked out, Try pressing [LOCAL] and
the other keys. None of the keys on the HP 8757A or
the sweeper cause any action.

Press [CONTINUE] on the computer. All instrumenis
on the HP-IB interface are returned to local mode,
including the HP 8757A and sweeper. To set only the
HP 8757A into local mode, the command “LOCAL
716" can be given from the computer, Verify that the
R light on the HP 8757A is off and the REM light on
the sweeper is off.

Instrument Preset Conditions

HP 8757A;

Channels 1 and 2 on and the Channel Menu will appear
in the soft key label area of the CRT. The foliowing
applies to channeis 1, 2, 3, and 4.

The foliowing are not changed during a PRESET or “1P”
command execution:

a. Reference position.

a. Measure power A, B, C(or B), R, on b, Trace Memory.

channels 1, 2, 3, 4. c. Save/Recall registers,
b Display measurement data in log magnitude d. HP-1B addresses.

format, e. Request Mask.
c. Scale = 20 dB/div. { Limit Lines.
d. Reference level 0 dB/dBm for all channels. g. Title.
e. Reference level step size = 20 dB. h. Detector offset.
{.  Averaging factor = 8 (off}. i, Userdefined plot.
g. Cursor off. i System Interface mode.
. All labels on. k.. Repeat Autozero Timer.
i. Channel 1 as the active channel.
i.  Modulation drive on.
k., Number of points = 401.
|.  Detector mode set for AC detection.
m. Smoothing set for 5.0% of span (off).
n. Cursor format = log magnitude.
0. Search value = -3 dB.
p.  Autocalibration on.
g. Standard sweep mode on.

SOURCE: PLOTTER: f
) a. Abort plot if in progress.
:; glzz:rgn t?:':epsrstsfé‘ 200 ms. b, The positions o’rED P1gand P2 are left unchanged.
c. HP 8350B Square Wave Modulation on.
d. HP 8340/8341 Shift Pulse on; RF Output on. PRINTER:
a. Abort printout if in progress.




Press [CONTINUE] on the computer. The HP 8757A
and sweeper are both preset. Note that the computer
sent the Instrument Preset command only to the HP
8757A. The HP 8757A, in turn, preset the sweeper.

Remember, to Preset both the HP 8757A and the sweeper,
you only need o send the Instrument Preset command to the
HP 8757A. Do not send Instrument Preset to the sweeper
by way of Passthrough mode (discussed in Program 2).

PROGRAM 2: Controlling the Front Panel

All front panel keys and most of the soft keys of the
HP 8757A may be programmed remotely via HP1B. For
example, you can program the scale per division, reference
level, and reference position for each channel.

1@ ASSIGN #Sna TO 716
29 ABORT 7
30 CLEAR @%na
40 QUTPUT 8Snair"IP"
58 PAUSE
6@ QUTPUT @Sna;"(C1CBCZ2™
7@ PAUSE
89 QUTPUT B@Snas"sbhig”
99 FAUSE
10@ QUTPUT &5nas“RL-10"
11e PRUSE
12@ QUTPUT @Sna; "RP4™
130 PAUSE
148 CUTPUT 8Sna;"IA”
1589 PAUSE
166 QUTPUT @5na;"CBCY SDS; RP4; RL-5™
1780 END
EXPLANATION
Line 10 Assign an I/O path to the HP-1B address of the
HP B757A.
Line 20 Abort any transfers and clear the HP-IB interface
of the computer.
Line 30 Clear the HP-IB interface of the HP 8757A.
Line 40 Preset the HP 8757A and the sweeper.
Line 50 Temporarily stop execution.
Line 60  Select channel 1 and turn it off. Turn channel
2 on,
Line 70 Temporarily stop execution.
Line 80  Set the scale per division to 10 dB. No

terminator () is needed because this is the
only command in the statement.

Line 90  Temporarily stop execution.

Line 100  Setthe reference level to — 10 dBm. Again, note
the absence of a terminator ;).

Line 110 Temporarily stop execution.

Line 120 Set the reference position line to the center of
the screen (graticule 4). No terminator is
needed because this is the only command on
the line.

Line 130  Temporarily stop execution.

Line 140 Program channel 2 to measure reflection {input
“A”) instead of transmission (input “B").

Line 150 Temporarily stop execution.

Line 160 Many commands on one line, with terminators,
Turn channel 2 off (C2C0) and channel 1 on
{C). Set the scale per division {SD) to 5 dB, the
reference position line (RP) to the center of the
screen, and the reference fevel (RL) to —5 dBm.

Line 1770 End execution.

RUNNING THE PROGRAM

1.

Type “SCRATCH” and press [EXECUTE] on the computer.
This erases the previous program.

Type in this program and press [RUN] on the computer.

The computer presets the HP B757A and sweeper and
pauses, Note the settings of channel 1 and 2, then press
[CONTINUEL

Channel 1 is turned off, Channel 2 is now the active
channel, as you can see from the brightened annotation
on the screen of the HP 8757A. Press [CONTINUE]L

Channel 2 scale per division is set to 10 dB. It defaulted
to 20 dB/div when the HP 8757A was originally preset.
Press [COMTEINUE].

The reference level is setto ~ 10 dBm Gt was 0.0 before).
Press [COMTINUE].

The reference position line is set to the center of the
screen (graticule 4). The top of the screen is graticule
8 and the bottom is graticule 0. Press [CONTINUE]L

Change the measurement to reflection {input *A”)
instead of transmission {input “B”}. At preset, channel
2 defaults to input “B”. Press [CONTINUE].

In one statement: turn off channel 2, turn on channel
1, set the scale per division to 5 dB, set the reference
position line to the center of the screen, and set the
reference level to — 5 dBm. NOTE: the semicolon (;")
terminators are needed after any HP 8757A command
that can have a variable length. Extra terminators never
hurt, so use them liberally.



PROGRAM 3: Passthrough Mode

in normal operation, the system sweeper and digital plotter
are connected to the 8757 SYSTEM INTERFACE. This can-
nection allows the HP 8757A to control and extract
information from the other parts of the measurernent system.
To allow you to control the sweeper and plotter with the
computer, the HP 8757A has a built-in “passthrough” com-
mand that takes a command from the computer and passes
it on to one of the instruments connected to the 8757
SYSTEM INTERFACE.

To initiate “Passthrough” mode, you first tell the HP 8757A
which instrurnent you wish to command by setting the
passthrough address. Then, to talk {or {isten) to that device,
vou address the HP B757A's special Passthrough HP-IB
address (which is different from the HP 8757A’ HPB
address). While in the Passthrough mode, the HP 8757A
stops updating its CRT screen and does not respond to its
front panel (because it's in remote mode). To remove the
HP 8757A from Passthrough mode, simply address it via
HP-IB. While in Passthrough mode, do not press {LOCAL]
on the HP 8757A.

The HP 8757A’s Passthrough address is calculated from its
HP-IB address. If the address of the HP 8757A is even (e.g.
16 decimal) then the Passthrough address is the next larger
number (17 decimal). If the address of the HP 8757A is odd
(e.g. 15 decimal), then the Passthrough address is the next
smaller number {14 decimal}. Never set the address of the
HP 8757A such that its address conflicts with one of the
instruments connected to the 8757 SYSTEM INTERFACE.
For instance, if the sweeper is set to 19 decimal, do not set
the address of the HP 8757A to 19.

Data can be sent to or received by any instrument on the
8757 SYSTEM INTERFACE via Passthrough mode. LOCAL,
REMOTE, and TRIGGER HP-IB messages do not pass
through the HP 8757A. Nor can service requests be
generated from a Passthrough device, although they can be
interrogated!

EXPLANATION

Line 10 Direct printed output to the screen of the
computer,

Line 20 Assign an /O path to the address of the
HP 8757A. {This is the HP 8757A% control
address).

line 30 Assign an /O path to the HP 8757A%
Passthrough address. By communicating to this
HP-IB address, the computer will control a
device connected to the 8757 SYSTEM
INTERFACE,

Line 40 Abort any transfers and clear the HP-B interface
of the computer.

Line 30 Clear the HP-IB interface of the HP 8757A.

Line 60  Preset the HP 8757A and sweeper.

19 PRINTER IS 1

28 ASSIGN 8Sna TO 716

38 ASSIGN @Passthru TO 717

40 ABORT 7

56 CLEAR 85na

he QUTPUT @Sna;"IP"

70 QUTPUT &Sna;"PT19"

8o QUTRUT 8Passthru;"0OPFA"

99 ENTER BPassthruiMin_freq

100 Min_freg=Min_freq/).E+8

110 QUTAUT BPassthrui "CPFE"

12@ ENTER @PassthruiMax_fren

130 Max_freg=Max_freag/1.E+3

14¢ OUTPUT #Sna

158 PRINT "Freguency limits:";iMin_freq
i"to"iMax_freg: "OHz"

160 INPUT "Start freguency (HHz)?" . 5ta
ri_freqg

170 INPUT "Stop frequency (G6HzI7" Stop
_freqg

18@e QUTPUY BPassthru; "FA";iStart_freaq:”
GZ FB"iStop_freq:"GI"

1490 QUTPUT 8Sna

200 END

Tell the HP 8757A which device is controlled
through the HP 8757A’s Passthrough address.
In this case, the sweeper (device 19},

Line 70

Line 80  Send a command to the sweeper. Command it
to output its current start frequency.
Line 90  Read the start frequency from the sweeper.

Line 100  Scale the start frequency to display it in GHz.

Line 110 Command the sweeper to output its current

stop frequency.
Line 120 Read the stop frequency from the sweeper.
Line 130 Scale the stop frequency to display it in GHz.

Line 140 Exit Passthrough mode by addressing the
HP 8757A.

Line 150  Print the start and stop frequencies,
Line 160  Get start frequency from user.
Line 170 Get stop frequency from user,

Line 180 Set start and stop frequencies of sweeper to
those given by the user.

Line 190 Exit Passthrough mode by addressing the
HP 8757A.

Line 200 End program execution.



RUNNING THE PROGRAM

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. The computer presets the HP 8757A and the sweeper,
reads the start and stop frequency of the sweeper, and
displays it on the screen of the computer, At preset, the
sweeper defacits to the full frequency range of the
plug-in. The values read, then, represent the frequency
limits of this plug-in. When the computer stops, it
displays the guestion:

Start frequency (GHz)?

Enter a start frequency in the frequency range of the
plug-in and press [CONTINUE]

4, The computer displays the question:
Stop frequency (GHZ)Y

Enter a stop frequency in the frequency range of the
plug-in (but higher than the start frequency) and press
[CONTINUE]

5. The computer sets the start and stop frequency of the
sweeper to those given by you. The HP 8757A
immediately begins sweeping the frequency range
you defined.

6. Try deleting or “commenting out” fine 190 in the
program. Now, when the program ends, the HP 8757A
is displaying the message “DATA PASSTHROUGH
EXFCUTING” and the display is frozen (not sweeping).
To exit passthrough mode, type “OUTPUT 716" and
press [EXECUTE] on the computer. The HP 8757A
displays “DATA PASSTHROUGH COMPLETE” and
begins sweeping.

Points to remember: You must address the HP 8757A after
using Passthrough mode to return it fo normal swept
operation. Any command can be sent via passthrough
maode to any instrument on the 8757 SYSTEM INTERFACE,
and any data can be read. Service Requests and parallel
polls do not “pass through” the HP 8757A.

PROGRAM 4: Cursor Operations

To enhance the speed and accuracy of measurements, the
HP 8757A contains a built-in cursor that displays the fre-
quency and magnitude of a trace at any given point. To
make measurements even more efficient, the cursor may
be set to the maximum or minimum peint on the trace
simply by pressing a “soft key”. These cursor functions are
available via HP-IB commands.

With a computer, the cursor may be turned on and off, its
“position” (0 to n-1, where n is the number of points/trace)
set, its value and position read, and set to the maximum
or minimum point on the trace. The cursor functions all
apply to the “active” channel with the bright annotation;
i.e. the channel accessed most recently. [n short, you have
complete control over cursor operations via HP-IB.

Cursor programming s especially useful for measuring
parameters like flatness and maximum power, where you
are interested in the highest and fowest point on the trace.
For meastring parameters such as 3 dB points and other
specific peints (not a maximum or minimumy), it is more
efficient to use either the cursor search functions or to read
the entire trace and search for the points you need.

i@ PRINTER IS |

20 Start_freg=Z

3¢ Stop_freg=h

49 ASSIGN BSna TO 71B

S8 ASSIGN RPassthru 10 717

514 ABORT 7

Té CLEAR 95Sna

80 QUTPUT @%na;"IP"

38 OUTPUT @5na;"PT19"

100 QUTPYUT BPassthrus: "FA":Start_freg;”
GI FB8";8top_freng;"GZ1"

11a OUTPUT @5na; "C2 CXGC"

128 ENTER ®4%naj;Value Posn

138 PRINT "Cursor reads ":Value;"dB at
position"iPosn

1489 INPUT "Desired cursor position (8.
LABB 7" New_posn

159 AQUTPUT BSna; "SC" i INT(New_posnt.5}
169 OUTPUT @%Sna;"0C”

170 ENTER BSnaiValue Fosn

182 PRINT “Yalue at position”iFosni"1s
"sUalue; "dB."

199 INPUT "Cursor freguency (GHz17" Cu
r_freg

208 New posn=400+( (Cur_frea-Start_frag
1/ {Stop_freg-Start_frenl)

219 CUTPUT 8Sna; "SC" s INT{New posnt.5)
229 OUTPUT &5Sna; "0C”

230 ENTER BSnaivalue FPaosn

242 CurﬁfreuﬁStartmfreq+(Stop_freq—Sia

ri_freg)*(Fosn/409)

258 PRINT “Cursor reads “:iVYalue;"dB at
"iCur_freg:i"GHz. "

26@ END

EXPLANATION

Line 10 Direct printed output to the screen of the
computer,

Line 20 Define the start frequency of the desired sweep
in GHz.

Line 30 Define the stop frequency of the desired sweep
in GHz.

Line 40 Assign an /O path to the address of the
HP 8757A.

Line 50 Assign an I/O path to the Passthrough address

of the HP 8757A.



Line 60

Line 70
Line 80

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210
Line 220

Line 230
Line 240

Line 250

Line 260

Abort any transfers and clear the HPIB interface
of the computer.

Clear the HP-IB interface of the HP 8757A.

Preset the HP 8757A and sweeper. This presets
the number of points per trace to 401

Tell the HP 8757A which instrument is con-
trolled through the Passthrough address (19 is
the sweeper),

Command the sweeper to set a start frequency
of 2 GHz and a stop frequency of 5 GHz.

Set the cursor to the maximum point on channel
2 and command the HP 8757A to output the
cursor’s value and position.

Read the value and position of the cursor.

Print the value and position of the cursor on the
screen of the computer.

Get new cursor position from the user. Input
should be between 0 and 400,

Set the cursor to the new cursor position chosen
by the user. The INT function truncates instead
of rounding so add 0.5 to the cursor position
hefore making it an integer,

Command the HP 8757A to output the cursor's
value and position.

Read the value and position of the cursor at its
new position.

Print the cursors value and position on the
screen of the computer.

Get new cursor frequency from the user. Should
be within the frequency range of the sweep
selected.

Calculate the position of the cursor from its
frequency and the start and stop frequencies of
the current measurement.

Set the cursor to the desired position.

Command the HP 8757A to output the cursor’s
value and position.

Read the cursor's value and position.

Calculate the cursors actual frequency from
its position and the start and stop frequencies
of the current measurement. You can easily
program other start and stop frequencies by
following the example in Program 3.

Print the value and actual frequency of the
cursor on the screen of the compter.

End program execution.

RUNNING THE PROGRAM

1. Clearthe program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. The computer turns on both channels and sets channel
1 to reflection (input “A") and channel 2 to transmission
{input “B"), The cursor is positioned to the maximum
point on the channel 2 trace and its value and position
are read and displayed. At preset, the number of points
per trace is 401,

4. When the computer stops and displays:
Desired cursor position (0. . .400)¢

Type in a number between 0 and 400 and press
[CONTINUE] A position of 0 represents the left side
of the HP 8757A’s screen (lowest frequency) and 400
represents the right side of the screen {highest fre-
quency). The position is set, and the value and position
of the cursor are read and printed on the screen of
the computer,

5. When the computer stops and displays:
Cursor frequency (GHz)?

Enter a frequency within the current start and stop
frequencies of the measurement (0.01 and 20 GHz).
The nearest cursor position is calculated and set. The
value and position of the cursor are read, and the ac-
tual cursor frequency is calculated from the cursor’s
position. Note: the original desired frequency-and the
actual cursor frequency are usually different. Because
there are only 401 possible cursor positions, some
frequencies cannot be set exactly.

To use more points per trace, modify line 80 to be
“IP SPBOT” for 801 points. Then modify the “4007 in lines
140, 200, and 240, to “800".

PROGRAM 5: Read a Single Value

In many instances, measurements require that a single vaiue
be read at a CW freguency. Particularly when extremely
good frequency accuracy and resolution are required.

The HP 8757A is able to read and send a single reading of
any measurement channel, via HP-IB, to the computer.
The “output value” (OV) command operates on the active
channel and causes the HP 8757A to send one reading of
measurement data. Even when the HP 8757A is in nor-
malized mode (MEAS-MEM), the OV command sends the
measured, not the nermalized, data. This command, like
the “output data” command in Program 6, can operate with
either ASCHI or fast binary formats.



19
20
el
49
50
652
70
8o
90
18e
110

iFreq_step: 62"

PRINTER 15 1t

ASSIGN @5na TO 718
ASSIGN BPassthru 7O 717
ABORT 7

CLEAR @Sna

GUTPUT @%na:"IP"

QUTPLT BSna;"PTi13”
CUTPUT BSnat "SWE"
Freq=2

Freg_step=.1

QUTPUT @Passthru;"CW";Freag; "8 SF"

120 OUTPUT 8Sna;"CiIA"

1302 FOR I=} 7O 21

140 OUTPUT @Snay “0vU”

150 ENTER 8Snaj;Value

160 PRINT I;"t " VYalue;"dB at";Freq;
"GHZ "

170 OUTPUT BPassthru;"UP®

180 Freq=FregtFreq_step

199 NEXT 1

209 DUTPUT @Passthru; "FAZGZ FB4GZ"
219 QUTPUT BS%Snasz"SW1"

229 END

EXPLANATION

Line 10 Direct printed output to the screen of the
compuiter,

Line 20 Assign an 1/O path to the address of the
HP 8757A.

Line 30 Assign an 1/O path to the Passthrough of the
HP 8757A.

Line 40  Abort any transfers and clear the HP-1B interface
of the computer.

Line 50  Clear the HP-B interface of the HP 8757A.

Line 60  Preset the HP 8757A and sweeper,

Line 70 Teli the HP 8757A which instrument is con-
troiled through the Passthrough address (19 is
the sweeper),

Line 80 Putthe HP 8757A in “non-swept” mode. This
step is necessary when you wish to read singie
values. After receiving this command, the
HP 8757A stops updating its display.

Line 90  Define a start frequency for further measure-
ments (in GHz).

Line 100  Define a frequency increment (in GHz).

Line 110 Put the sweeper into CW mode at the start
frequency and set its frequency “step size” to
that of the frequency increment.

Line 120 Command the HP 8757A to measure reflection

(input “A’} on channel 1. This statement also
causes the HP 8757A to exit Passthrough mode.

Line 130 Make 21 measurements, at equally-spaced CW

frequencies.

Line 140 Command the HP 8757A to send the current
reading of channel 1 {the active channel} to the

computer. The reading is taken immediately.

Line 150 Read the value. In this instance, no format has
been defined so the default format of ASCII is

in effect.

Line 160  Print the measurement number, the reading and

the frequency on the screen of the computer.

Line 170 Command the sweeper to increment the CW
frequency by the “step size” set earlier (line 100).
This is a very fast way of setting a series of

equally-spaced frequencies,

Increment the variable that contains the current
frequency. This variable is only used for print-
ing the current frequency at each iteration of
the joop.

Line 180

Line 190
Line 200

End of the loop.

Command the sweeper to sweep from 2 to 4
GHz. The sweeper exits CW mode and returns
to start/stop mode,

Line 210 Command the HP 8757A to return to swept
mode. The HP 8757A again updates the trace
information on the display. This command also

exits Passthrough mode,

Line 220 End program execution.

RUNNING THE PROGRAM

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. The sweeper frequency is set immediately to 2 GHz
and the computer begins reading reflection (input “A”)
of the HP 8757A and printing the measurements. After
21 readings, the program ends.

PROGRAM 6: Trace Transfer

One feature that sets the HP 8757A apart is its ability to
transfer an entire measurement trace to a computer at very
high speed, A complete, high-resolution (007 dB), 401-point
measurement can be sent to the computer in 35
milliseconds {(binary format) or 800 milliseconds {A5CH
format), Of course, transfer time will be less for fewer
points/trace, and greater for more points/trace.

The HP 8757A gives you complete flexibility when reading
measurement traces via HPB. You may read from the ac-
tive channel and you may read the stored memory trace,
the current measurement trace, or the normalized trace
(measurement—memory), In addition, the memoeory trace
may be written back to the HP 8757A, allowing you to save
and restore calibrations traces via HP-B.



With Trace Transfer measurements, some frequency
resotution is traded off for measurement speed. The number
of points per trace can be programmed to control the res-
olution across the frequency range being swept. If you are
measuring a device that changes very rapidly with frequency,
itis possible to miss very narrowband responses that occur
between measurement points if the resolution is low. For
these cases, the measurement should be made at a higher
resolution. The Trace Transfer method of measurement is
much faster than CW point-by-point measurements.

19 ASSIGN BSna TO 718
29 ASSIGN BFast _sna TG 7163FCRMAT OFF
32 ABORT 7
40 CLEAR 8Sna
5@ OUTPUT @Sna;"IP"
60O DIM Ascii_dat{(@:400)
70 INTEGER Bin_dat(®:420)
28 CUTPUT #5na;"C1IA 0218~
9@ WAIT 1
180 OUTPUY ®@Sna:"FD@ CtOD*
118 ENTER @Sna:Ascii_dai(#)
12@¢ QUTPUT BSnas "CIWM"Ascii_dat(s)
138 PAUSE
140 QUTPUT @Sna:r”FD1 CZoD"
15@ ENTER #Fast_sna;Bin_dat(s)
16@ OUTPUT 8Sna USING "# K";"CZWM®
179 QUTPUT BFast_sna;Bin_dati{+)
182 PAUSE
199 FOR I=8 TO 408
260 Bin_dat(I)=(1 MOD 106)
21e NEXT I
22@ QUTPUT @Sna; "C208 CiMy”
230 QUTPUT BSna USING "% K" i;"FD1 uM"
249 QUTPUT BFast_sna;Bin_dat{ =)
259 OUTPUT @Sna; "AS*
41 END
EXPLANATION
Line 10 Assign an /O path to the address of the
HP 8757A.
Line 20 Assign another /O path to the address of the HP
8757A, to be used for fast binary transfers.
Line 30 Abeortany transfers and clear the HP-IB interface
of the computer.

Line 40 Clear the HP-IB interface of the HP 8757A.
Line 530 Preset the HP 8757A and the sweeper. This sets
the number of points/trace to 401,

Line 60 Dimension an array to hold a trace in ASCil for-
mat. Array is 401 elements (0 to 400, inclusive).
Line 70 Dimension an array to hold a trace in binary

format. It, too, is 401 elements,
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Line 80

Line 90

Line 106

Line 110

Line 120

Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210

Line 220

Line 230

Set channel 1 to input “A’ (reflection) and
channel 2 to input “B” (transmission).

Wait for the sweeper to sweep a few times, to
insure the traces contain valid data. When you
command the HP 8757A to output a trace, it
obeys immediately.

Set the format to ASCit and command the HP
B757A to output the channel 1 measurement
trace data,

Read the measurement trace. Note the use of
(*) to designate the entire array.

Write the measured trace back to the trace
memory of channel 1. Reading the measure-
ment trace and storing it into the memory trace
is equivalent 1o executing the MEAS—MEM
function (HP-IB command SM).

Temporarily stop program execution.

Set the format to binary and command the
HE 8757A to output its channel 2 measurement
frace,

Enter the measurement trace through the /O
path that suspends formatting, This technique
is useful for reading daia from the HP 8757A at
the highest possible speed.

Command the HP 8757A to accept the trace
into its channel 2 memory. Note the suppression
of the normal carriage return/line feed
seqguence by the “#,K” format. If the cr/if isn't
suppressed, the HP 8757A assumes the first
data point is nuil.

Send the trace to the HP 8757A, again through
the /G path that suspends formatting.

Temporarily stop program execution.

Set up a loop for all 401 measurement points
read from the HP B757A.

Calculate some arbitrary function and fill the
binary data array. This function has no particular
meaning, but represents some special calibration
data (such as an open/short average).

End of the loop.

Turn off channel 2 and command channel 1 to
display the trace memory daia.

Set the format to binary (redundant, but good
practice} and command the HP 8757A 1o
accept the following trace to channel 1
memory. Again, suppress the ci/lf sequence at
the end of the line,



Line 240 Write the trace to the memory through the /O
path that suspends formatting,

Line 250 Command the HP 8757A to “autoscale” the

current display, which is the memory trace just

written.

Line 260 End program execution,

RUNNING THE PROGRAM

1. Clear the program memory of the computer and type
in the prograrm.

2. Press [RUN] on the computer.

3. Waiching the screen of the HP 8757A, you will see it
display “DATA DUMP TO HP-IB” when it begins send-
ing trace data to the computer, and “DATA DUMP TO
TRACE MEMORY" when the computer sends the data
back. The transfer takes about 800 milliseconds each
way (ASCH transter).

4. Watching the screen of the HP 8757A, press
[CONTINUE] on the computer. The computer again
reads and writes a trace of data, and the HP 8757A
displays the same messages. Don't blink, the transfer
takes about 35 milliseconds each way (binary format).

5. Press [CONTINUE] on the computer. The computer
calculates an arhitrary function and sends it to a trace
memory of the HP 8757A, where it is autoscaled and
displayed. This function (a sawtooth pattern) has no
significance. It represents a special calibration trace,
such as an open/short average. With a computer, the
HP 8757A measurement system may be calibrated over
several different frequency ranges and changed from
one to another very quickly, without re-calibration,

When writing memory traces in ASCH format, be sure to set
the HP 8757A to ratio or single-input measurements before
sending the trace. If you wish to transfer a higher resolution
trace, modify line 50 to be “1P SP801” for 801 points. Then
modify the “400” in lines 60, 70, and 190 to “800",

PROGRAM 7: Using the “Take Sweep” Command

To make measurements as quickly and efficiently as possi-
ble, it is often necessary to synchronize the sweeper with
the actions of the HP 8757A. The “Take Sweep” command
gives the HP 8757A the ability to command the sweeper
to make a specified number of complete sweeps (1 to 255).
This command is especially useful when using the “Trace
Transfer” methoed of reading data from the HP 8757A.

Using the Take Sweep command is straightforward, First,
the HP 8757A is placed in “Non-Swept” mode (SW0 com-
mand). Then the Take Sweep command is given with the
number of sweeps desired (TSd command). At the end of
the specified number of sweeps, the HP 8757A informs the
computer of the completion of this operation by setting a
bit in its Status Byte.

1

The computer can detect this event in two ways: 1) monitor
the Status Byte continuously until the bit is set (called “poll-
ing”), or 2} let the HP B757A generate a Service Request
(SR and interrupt the computer. Table 2 is a diagram of
the Status Bytes of the HP 8757A. It shows all of the bits
that can be used to either monitor or interrupt the computer.
In this program bit 4 {decimal value 16) is used to signal
“Operation Complete”; i.e. all of the sweeps specified by
the Take Sweep command have been completed.

When you follow the Take Sweep command with an output
statement (such as “Output Data” OD), the data is sent
immediately not after the instructed number of sweeps, The
two approaches mentioned overcome this by letting us get
the data sent at the end of the specified number of sweeps
not immediately. A third approach is to use the “Sweep
Hoid” mode (W2 command) instead of the Non-swept
mode (SW0 command}. In this mode the HP 8757A will
prevent any HP-IB aperations until the completion of the
Take Sweep command.

18 DIM Ascii_dat(G:400)
2@ ASSIGN @5na TO 716
30 ASSIGN @Passthru TO 717
4@ ABORT 7
=Y CLEAR 8Sna
214 OUTPUT 8Sna;"IP"
70 QUTPUY BSna"PTI1G"
8@ QUTPUT BPassthrui "5T25@M5™
9@ CUTPUT @Sna; L2€0 IB"
189 DUTPUT 8Sna; *SWO C5 RMIB”
119 QUTPUT 8S5na:"T510"
129 Stat=5P0OLL{&Sna)
132 IF BIT{(&tat ,4)=0 THEN 128
148 QUTPUT 8S%Sna;"CIGD"
158 ENTER @Snasfscti_dat(+)
168 QUTPUT 8Sna; "5SWI"
172 PAUSE
180 QUTPUT BSna;"SWR CS5 RMIB"
189 ON INTR 7 6070 Srg_recw
208 ENABLE INTR 732
219 QUTPUT BS%Snas; 71510
229 GO0 220
239 Srqg_recv: |
cAQ Stat=SP0LL{@S%na)
259 DUTPUT @%na;: "RME"
268 QUTPUT @%na; "C100"
279 ENTER BSnaihscii_dat(=)
280 QUTRUT BSna; "SWi"
296 END
EXPLANATION
Line 1) Dimension an array large enough to hold a
trace of data (401 points).
Line 20 Assign an /O path to the address of the

HP B757A.



Table 2: HP 8757A Status Byte Descriptions

STATUS BYTE (#1)

Bit # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A Raquest SRQ) on HPB | SRQ on SRQ) on Soft SR on SRQ on SRQ on Any
Service Syntax Error {Operation Key Only Change in Numeric Entry| Front Panel
Function {SR(Y Complete Pressed Extended Completed Key Pressed
(Sweep, Plot, Status Byte | (HPIB or
or Pring Front Panel}
EXTENDED STATUS BYTE (#2)
Bit # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Yalue
N/A SRQ on SRQ on SRG on SR on SR on SRQ on Low SRQ on
Function Detector Power-on Limit Test Action Knob Battery Self Test
Uneal of Preset Failed Requested acavity Voltage Failure
not possible

Line 30 Assign an 1/O path to the Passthrough address Line 140 Command the HP 8757A to output the channel
of the HP 8757A. 1 trace data.

Line 40 Abort any transfers and clear the HP-IB interface Line 150 Read the trace data.
of the computer.

Line 160 Return the HP 8757A to Swept maode. The

Line 50  Clear the HP-IB interface of the HP 8757A. display now updates continuously.

Line 60 Preset the HP 8757A and sweeper. Line 170 Temporarily stop program execution.

Line 70 Tell the HP 8757A which device is controlled Line 180 Putthe HP 8757A into Non-Swept mode. Clear
through the Passthrough address. Address 19 the status register of the HP 8757A. Set the
belongs to the sweeper. Reguest Mask 1o 16 (bit 4, Operation Complete)

50 that the HP 8757A will send the computer

Line 80 Setthe sweeper to 250 milliseconds per sweep, a Service Request (SRQ) at the completion of

the Take Sweep command. This is the same as

Line 90 Turn off channel 2 of the HP 8757A and select in line 100 except we will look for interrupts this
transmission {input “B”) for display on channel 1. time.

Line 100 Putthe HP 8757A into Non-Swept mode. Clear Line 120 Define the routine to he executed when the

Line 110

Line 120

Line 130

the status register of the HP 8757A. Set the
Request Mask to 16 (bit 4 so that the HP 8757A
will set bit 4 (Operation Complete) at the com-
pletion of the Take Sweep command. Table 2
has a description of all bits in the Status Bytes.

Command the HP 8757A 1o take 10 sweeps.

Wakt for the 10 sweeps to be completed by
reading the HP 8757A Status Byte,

Test the Status Byte to see if bit 4 is set. If it s,
then 10 sweeps have been completed. If bit 4
is not set, then continue to read and test the
Status Byte until it is set.

Line 200

Line 210

Line 220
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SRQY is received from the HP 8757A. The label
“Srg__recy” is equivalent to line 230,

Turn interrupts on in the computer. Specifically,
allow an HP-1B Service Reguest to interrupt the
computer. See the BASIC Language Reference
of the computer for more detail about HP-IB
programing.

Command the HP 8757A to take 10 sweeps.

Wait for the SRQ from the HP 8737A by putting
the computer into a tight loop. If a PAUSE
statement were used, the computer would not
respond to interrupts.



Line 230 The computer begins execution here after

receiving the SRQ from the HP 8757A.

Line 240 Read the Status Byte of the HP 8757A. This

action clears the SRQ flag of the HP 8757A.
Line 250 Disable interrupt generation from the
HP 8757A.

Line 260 Command the HP 8757A to output the channel

1 data trace.

Line 270 Read the channel 1 wrace.

Line 280 Return the HP 8757A to Swept mode. The HP

8757A display begins updating continuously.

Line 290 End of execution,

RUNNING THE PROGRAM

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. The computer first presets the HP 8757A and sweeper.
it then sets the sweeper to 250 milliseconds per sweep
and sets the HP 8757A to display transmission on
channel 1.

4, The computer commands the HP 8757A to take 10
sweeps and polls the HP 8757A Status Byte to deter-
mine when they were completed. The computer reads
atrace from the HP 8757A. Just hefore the trace is sent,
you should see the display “freeze” as the Take Sweep
command is compieted.

5. Press [CONTINUE] and the computer again tells the
HP 8757A to take 10 sweeps, only this time the
computer receives an interrupt after the last sweep. The
computer sits in a loop (line 220) and waits until the
HP 8757A signals completion of the Take Sweep
command. In this segment of the program, you should
not see the display “freeze” at all. Immediately after it
receives the interrupt, the computer puts the HP 8757A
back into Swept mode. This method of sensing the end
of a Take Sweep command via an interrupt is more
efficient time-wise than the polling method used above
because the computer can be doing something else
during the 10 sweeps.

To use the Sweep Hold mode, modify line 100 to “SW2”
and delete lines 120 and 130. The program will wait at line
140 until the 10 sweeps are completed. Whenever practical,
use the Service Request interrupt o sense the end of a Take
Sweep command. In fact, you can use the time to do piot-
ting or printing of data, instead of sitting in a loop. Service
Requests are also useful for other events, as demonstrated
by the next program.
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PROGRAM 8: Programming the Soft Keys

The HP 8757A has eight screen-labeled “soft keys” that
make measurements faster and easier for users. Under
HP-IB control, you can re-label the soft keys with any
annotation and sense when they are pressed.

Use the soft keys to branch to special measurement
programs. By making full use of the soft keys, your
automatic system may not need a normal computer key-
board atall, making it easy to use as a manual instrument.

1@ PRINTER IS 1
26 ASEIGN 85na TO 716
3% ABORT 7
4B CLEAR BSna
S8 CUTPUT &%na;"IP"
1%} OUTPUT @Sna; "CS RMB"
70 ON INTR 7 G0TO Srg_recv
80 OUTPUT @Sns;"Wki CAL 17
9 QUTPUT 8Sna; WKZ TEST 17
190 QUTPUT ®5nas"WK3 CAL 27
1@ QUTPUT #5na;"uWk4 TEST Z2°
12@ CUTPUT RSna; “Wk8 ABORT"
130 Wait_srq: |
140 ENABLE INTR 7;2
150 GOTO 150
168 Srg_recv: !
i7@ Stat=SPOLL(RSna)
189 QUTPUT ®%na;"0K"
139 ENTER 8%SnajKey code
208 SELECT Key_code
219 CASE =32
228 PRINT "Calibration #1"
23a CASE =8
240 PRINT "Test #1°
258 CASE =0
260 PRINT "Calibration #2°
2790 CASE =16
280 PRINT "Test #2°"
290 CASE =41
300 PRINT "Abort measurement”
31 CASE ELSE
32@ PRINT “"### yndefined x#s"
330 ENG SELECT
Ja@ BOTO Wait_srg
350 END
EXPLANATEON
Line 10 Direct output to the screen of the computer.
Line 20 Assign an [/O channel to the address of the
HP B757A.
Line 30 Abort any transfers and clear the HP-IB interface

of the computer,



Line 40
Line 50
Line 60

Line 70

Line 80

Line 90
Line 100
Line 110
Line 120
Line 130
Line 140
Line 150

Line 160

Line 170

Line 180

Line 190
Line 200
Line 210
Line 220
Line 230
Line 240
Line 250
Line 260
Line 270
Line 280
Line 290
Line 300
Line 310

Clear the HP-IB interface of the HP 8757A.
Preset the HP 8757A and sweeper.

Set the Request Mask to interrupt the computer
whenever a soft key is pressed (bit 3). See Table
2 for the description of the Status Bytes.

Define the line that the computer will go to
whenever it receives an interrupt.

Label soft key 1 with “CAL 1, Soft key 1 is the
soft key at the top of the screen.

Label soft key 2 with “TEST 1"

Label soft key 3 with “CAL 2~

Label soft key 4 with “TEST 27

Label soft key 8 with “ABORT”,

Line label for routine that waits for an interrupt.
Turn on the SRQ interrupts in the computer,

Wait for the interrunt in a tight loop, If PAUSE
were used, the interrupts would not be active.

Line label for the routine that services the
interrupts.

Serial poll the HP 8757A. Reading the Status
Byte of the HP 8757A clears the SRQ, The “Clear
Status” (CS) command couid also be used.

Command the HP 8757A to output the key
code of the last key pressed.

Read the key code.

Multi-way branch on key code value.

If the key code is 32, then soft key T was pressed.
Print an appropriate message.

If the key code is 8, then soft key 2 was pressed.
Print an appropriate message.

If the key code is 0, then soft key 3 was pressed.
Print an appropriate message.

If the key code is 16, then soft key 4 was pressed.
Print an appropriate message.

If the key code is 41, then soft key 8 was pressed.
Print an appropriate message.

If the key code doesn't match any of the preced-
ing codes, another key was pressed. In this case,
the key code has to be for softkey 5, 6, or 7 (key
codes 14, 38, or 40) since these are the only
other keys that can interrupt the computer,
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Line 320
Line 330
Line 340

Print an appropriate message,
End of the multiway branch.

Re-enter the progarm at the “Wait__srg” label.
At that point, the interrupts are re-enabled and
the computer waits for another SRQ.

Line 350 End program execution.

RUNNING THE PROGRAM

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. After the computer presets the HP 8757A and the
sweeper, it writes the soft key labels on the screen of
the HP 8757A. When the first key label is written, the
HP 8757A labels it and blanks the other soft key labels.
Since all labels except soft keys 5, 6, and 7 are given
new labels, soft keys 5, 6, and 7 remain blank.

4. Press any key of the HP 8757A. Pressing a soft key
cayses a message to be printed on the screen of the
computer. Note that soft keys 5, 6, and 7 generate an
interrupt, even though they weren't labeled. No other
keys of the HP 8757A generate an interrupt, because
of the SRQ) mask specified. Because the HP 8757A s in
“Remote” mode, nothing is changed by pressing its keys.

In this example, the Service Request mask was set to inter-
rupt the computer whenever a soft key was pressed.
Another bit in the mask causes an interrupt to be generated
when any key is pressed.

Because the HP 8757A was left in Remote mode, it didn't
respond to any keys pressed on its front panel, In some
applications it is useful to put the HP 8757A into “Local”
operation, so that it can be controlled from the front panel
and still generate interrupts whenever a key is pressed.

PROGRAM 9: CRT Graphics

For appiications requiring diagrams, drawing, or limit lines,
the CRT screen of the HP 8757A may be written to as if it
were an HP plotter. By defining the HP 8757A as the plot
device used by the computer, you can even use the special
plotting statements built into the computer, such as MOVE,
DRAW, PEN, AXES, VIEWPORT, etc.

This program draws a connections diagram for a
hypothetical test system measuring an amplifier. It will
blank the analyzer’s standard display containing the
graticule, annotation, and soft keys so that we have a blank
screen. Figure 2 shows what the CRT should look like when
the program is done. Since the program involves drawing
many lines, it witl use the BASIC data statement to more
efficiently store where to draw lines.

For easy-to-use fast graphics, the graphics memory of the
HP 8757A is divided into seven “pages” of 500 words. One
vector requires two words. Fach of the pages may be selected
to receive data and tumed on and off independently.



You can keep different drawings in each of the graphics
memory pages and simply turn on the drawing you need
by turning on the appropriate page. Each page may also be
erased independently.

To use the graphics capability of the HP 8757A, first dlefine
the Passthrough address to be one less than the HP 8757A%
control address, If the HP 8757A% address is 16, its graphics
address is 15, To the computer, the screen of the HP 8757A
locks like a plotter connected to the 8757 SYSTEM
INTERFACE.

19 ASSIGN @Sna Y0 716

20 ASSIGN BPassthru TO 717

39 ABORT 7

49 CLEAR 85na

5¢ QUTPUT @Sna; " 1P BLS PTIGT
E@ GINIT

7@ PLOTTER IS 717, "HPGL"

8¢ WINDOW @,2688,@,2847

9 OUTPUT BPassthru;"EPs GP1T

192 PEN 3

118 GRID 100,108

120 PEN 1

158 RESTORE Graphix
146 REFPEAT

150 READ Pen_moded XY
160 SELECT Pen_mode$
179 caskE "D

180 DRAW XY

1599 CAsE "HM"

200 MOVE XY

21 END SELECT

228 UNTIL Pen_mode$="E"

230 MOVE B02@, 1600

240 QUTPUT @Passthru USING "K";"S10.28
0. 54 LBCONNECTION DIAGRAM™ ;CHRE(D)

256 MOUE 1200, 250

260 LABEL "DUT"

270 Graphin: i

288 DATA "M" IQ@,80¢."0" 1100 .,800,"0",
1190 1108 ,"D" 388, 1100

290 DATA D" 300,800 ,"M" 800,808 ,"0" .8
20 1108

500 DATA "MT, 1500 ,800 ,"0" 2500 ,889 . "D"
V252, 1288 D" 1500, 1200

je pATA "D, 1500 ,890  "M" 1358 ,800,"D"

L1850 12ead

328 paTA "M° 875,850 ,"0" 875,502,071
200,529

330 DATA "M, 1400 500, 0" 2050 580 ,"0"
2858 ,8508

340 DATA MU, 1200 ,400 7D, 1400 508, "D
L1200 609, "D 1200 400
gatat DATA "E" .02

360 END
EXPLANATION
Line 10 Assign an /O path to the address of the
HFP 8757A.
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Line 20

Line 30

Line 40
Line 50

Line 60

Line 70

Line 80

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140
Line 150

Line 160
Line 170
Line 180
Line 190
Line 200
Line 210
Line 220

Line 230

Assign an [/Q path to the Passthrough address
of the HP 8757A,

Abort any transfers and clear the HP-IB interface-
of the computer.

Clear the HP-IB interface of the HP 8757A.

Preset the HP 8757A and blank the CRT display.
Define the CRT graphics as the target of
Passthrough commands. Graphics address is
always one less than the HP 8757A% HP-B
address.

Initialize the graphics. This sets a default line
type, scale, and clipping limits in the computer.

Define the HP 8757A CRT screen as the plot
device and tell the computer that it is an HP-GL
{Hewlett-Packard Graphics Language) device.

Scale the plotting area to the entire CRT screen.
The numbers are the corners of the CRT, as
described in the HP 8757A QOperating Manual,

Erase all graphics pages. Turn graphics page 1
on to ensure that the graphics start in it.

Select to plot with pen 3, the lowest intensity
for the HP 8757A CRT.

Plot a grid on the CRT. These are 100 by 100
squares, giving you an indication of where the
X and Y coordinates are on the CRT.

Select to plot with pen 1, the brightest intensity
for the HP 8757A CRT.

Define where to start looking for data. Here
we've indicated that the data starts at the line
fabel “Graphix”, which is line 270. This ensures
that we always start at the right data statement.

Define the beginning of a loop.

Read three items from the data statement,
Pen__mode$ is a one character string indicating
whether we should move (“M"}, draw ("D"), or
end {(“E”) the ploting. X and Y are the coor-
dinates to plot to.

Multi-way branch on the Pen__mode$ value.
i Pen__mode$ is "B then we want to draw.
Draw to coordinates X, Y.
If Pen__maode$ is “M”, then we want to move.
Move o coordinates X, Y.
End of multi-way branch.

End of the repeat loop. Repeat lines 150 through
210 again if Pen.._mode$ isn't “E” if it was, then
we are done plotting the data in the data
statements.

Move the pen to title our display.



CONNECTION DIAGRAM

™~
L

DUT

Figure 2. The CRT Graphics Display
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Line 240 Title the display with the label “CONNECTION
DIAGRAM”. This shows one way to label the
HP 8757A display by using its internal character
set. To do this, we must first specify which set
to use via the “SI” command, This specifies the
width and height respectively of each character
and is similar to the computer’s CSIZE instruc-
tion. We indicate what the label is with the “LLB”
command and follow it with the label. We must
terminate the label with an “End-oftext” (ETX)}
character — a byte equal to binary 3.

Line 250 Move the pen to label our device under

test (DUT).

label the DUT using the computer’s LABEL
statement, Notice the difference between this
tabel and the one generated in line 240. First,
the intensity is less. Second, the characters look
more round and smoother, This is because the
computer generates each character by plotting
several small strokes, more than the HP 8757A%
internal CRT does for its characters, This means
that you will also use much more graphics
memory than with the internal character set.

Line 260

Define the start of the data statements contain-
ing our plotting information for all of the lines
on the CRT. While these may be less jegible
than lots of MOVE's and DRAW, it is more
efficient programming wise.

Line 270

This data statement draws the outline of the
sweeper,

Line 280

Line 290 This data statement draws the plug-in in the

sweeper.

This data statement draws the outline of the
analyzer.

Line 300

This data statement draws the CRT of the
analyzer,

Line 310

Line 320 This data statement draws the connections from

the sweeper to the DUT.

This data statement draws the connections from
the DUT to the analyzer.

Line 330

This data statement draws the DUT — an
amplifier,

Line 340

Line 350 This data statermnent indicates the end of our piot-

ting. The X and Y values are needed here only
to keep the read statement in line 150 happy.

Line 360 End program execution.
RUNNING THE PROGRAM

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. After the HP 8757A and sweeper are preset, the CRT
will be blanked. First a grid is plotted on the CRT. While

this isn't necessary for our connection diagram, it does
give you a good indication of where the X and Y coor-
dinates are on the analyzer’s CRT.

4. All of the lines are olotted on the HP 8757A% CRT.
These are just a sequence of MOVEs and DRAW's as
specified by the data stafements, If brighter lines are
desired, draw each line twice.

5. Finaily the labeling is added. The label “CONNECTION
DIAGRAM” is done using the HP 8757A CRT's internal
character set. The “DUT” label was done using the
computers character set. The key differences are that
while using the computer’s LABEL statement is easier,
it also 1akes a lot more graphics memory than the
internal character set. This can become very important
if you have several labels and/or want to have several
hookup diagrams.

In this example, only graphics page 1 was used, You can
independently control up to 7 separate pages of graphics
information. If you write too much information into one
page, it overflows into the next page.

When the graphics page is selected, the “pointer” to where
the first focation of memory that receives information is
reset to the beginning of the page. Thus, as information is
written into the page the old information is destroyed. If we
were plotting a line, this would appear as a new frace
overwriting an old one.

PROGRAM 10: Learning the Instrument State

Being able to save a specific instrument state is helpful
when it is needed several times in a test or measurement
procedure. The user could save the instrument state by
manually fogging the important analyzer and sweeper
parameters, such as start/stop freguency, sweep time,
number of trace points, scale per division, display format,
etc., then reinput them at the appropriate time. A somewhat
simpler approach is to save the instrument state in one of
the internal save/recall registers of the analyvzer/sweeper
combination, then recall it when needed.

The HP-B user has two additional options with the Inter-
rogate function and the Learn String. With the Output
Interrogated Parameter function (“OP"), you can selectively
interrogate the values of all functions that have numeric
values, such as frequency, number of trace points, etc. This
function operates the same way in both the HP 8757A
analyzer andd the sweeper. It is illustrated in Program 3
where the sweeper start and stop frequencies are inter-
rogated in lines 80 through 130,

A more thorough approach is to use the Learn String func-
tions of the HP 8757A analyzer and sweeper. The Learn
String describes the present instrument state and is similar
to what one of the internal savefrecall registers retains. For
the HP 8757A, the Learn String also includes ali of the
global parameters but does not include limit line informa-
tion. Once an instrument state is learned, the HP 8757A and
sweeper states can be restored at any later ime. The follow-
ing program demonstrates how to both learn and restore
the instrument states of the HP 8757A and the HP 83508



sweeper by
HP 8340A

using their Learn String functions. If using the
or 8341A synthesized sweepers, perform the

modification described later.

1@ OFTION BAaSE

2a OIM Lewpr$io@],Lenas{ 15@]

58 ASSIGN BSpa T0 716

44 ASSIGN @FPassthru TO 717

L@ ABORT 7

£9 CLEAR @Sna

76 QUTPUT 8%na: "PT19:"

80 LOCAL ®8Sna

214 INPUT "SET UP SYSTEM, PRESS CONT
INUE" A%

P oe QUTPUT 8%na; " 0L

116 ENTER @&8na USING "4 ,158A" 1Lana®
128 OUTRUT #Passthra; 0L

136 ENTEHN @Fassthru UBDIMNG "¥ S90A":is
ward

148 QUTEUY @8Saes " IR"

[§21% INFUT "TO RESTORE SETUFR, PRESS
CONTINUE" ,AS

163 CUTFUT @5nae USING "2A IREAT"ILT
JLsnas

174 SUTPFUT BPasstheru USING "Z2A,598A"%;
"ILY L Lswpr®

123 QUTRUT @%Sna

19¢ LOCAL Bona

296 ENG

EXPLANATION

Line 10 Define the first element of any array to be at
index number 1.

Line 20 Dimension two strings large enough to hold the
learn strings of the sweeper {90 bytes) and the
HP 8757A (150 bytes),

Line 30 Assign an /O path to the HP 8757A address.

Line 40 Assign an /O path to the HP 8757A Passthrough
address,

Line 50 Abort any transfers and clear the computer
HP-IB interface.

Line 60 Clear the HP 8757A HP-IB interface.

Line 70 Tell the HP 8757A which device is controlled
through the Passthrough address. Address 19
belongs to the sweeper,

Line 80 Setthe HP 8757A and sweeper to “local” mode.

Line 90 Prompt the user to set up the system and wait
for the CONTINUE key press.

Line 100 Program the HP 8757A 1o output its Leamn
String.

Line 110 Read the HP 8757A Learn String into the string

Lsna$. MNotice the “#150A" format. The HP
B87537A Learn String is 150 contiguous binary
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Line 120
Line 130

Line 140

Line 150

Line 160

Line 170

bytes that does not end with a «t/lf {since these
could actually be part of the learn string infor-
mation). The computer must read all 150 bytes
and this form ensures that it will.

Program the sweeper to output its Learn String.

Read the sweeper Learn String into the string
Lswpr$. Notice the “#,90A” format. As in line
HO, the computer must read the entire Learn
String. For the HP 83508 sweeper, it is 90 bytes
long,

Preset the HP 8757A and sweeper to clear the
instrument states.

Prompt the user and wait for the CONTINUE
key press.

Program the HP 87537A to accept its Learn
String, then send the Learn String. Notice that
the “2A,150A7 format ensures that the “Il” com-
mand and the 150 bytes of the Learn String are
sent contiguously, The HP 8757A expects the
Learn String to start immediately after the “I1”
command.

Program the sweeper to accept its Learn String,
then send the Learn String, Notice the “2A 904"
format. As in line 160, this ensures that the Learn
String is sent properly.

Line 180  Readdress the HP 8757A to exit Passthrough
maode and continue sweeping,
Line 196G Setthe HP 8757A and sweeper to “local” mode.

Line 200

End of execution.

RUNNING THE PROGRAM

i

Clear the computer program memory and type in the
program.

Press [RUN] on the computer.

When the computer stops and dispiays:

SETUP SYSTEM, THEN CONTINUE

Adjust the HP 8757A and sweeper to a preferred instru-
ment state, then press the [CONTINUE] key on the
CoOmputer

The computer will save the Learn Strings of both the
HP 8757A and the sweeper. After completing this, the
HP 8757A and sweeper will be preset to destroy your
original instrument state.

When the computer stops and displays:

TO RESTORE SETUP, PRESS CONTINUE

Press the [CONTINUE] key. The computer will restore
your original instrument state via the two Learn Strings.
Verify on the HP 8757A and the sweeper displays that
your state has been restared.

This example is designed to work with the HP 83508
sweeper, which has a Learn String of 90 bytes. The program
can he easily modified to work with the HP 8340A and
8341A synthesized sweepers, which have Learn Strings 123
bwtes in length. To do this, change the “907 in lines 20, 130,
and 170 10 123" Now the program will output and input
the appropriate Learn String.



Table 3: Alphabetical Listing of HP 8757A Programming Commands {1 of 3}

CODE ACTION

AD Averaging off

AB A/B ratio measurement

AC A/C ratio measurement®

AFd Averaging On and Factor d

ANM Adaptive Normalization on/off

AR A/R ratio measurement

AS Autoscale

Adm Auto Zero repeat on/off of the DC detectors
AL2 Auto Zero the DC detectors once

BA B/A ratio measurement

BC B/C ratio measurement™®

BLO Restare CRT to normal mode

BL1 Blank frequency labels

BL2 Blank all labels

BL3 Blank active channe! trace

BL4 Blank softkey iabels

BLS Blank all {except user CRT graphics)

BL6 Blank title

BLY Blark mode labels

BLE Biank the active entry area

BLY Blank the limit lines

BR B/R ratic measurement

BW Display the search bandwidth on the CRT
Co Channel off

C1 Channel 1 on/active

C2 Channel 2 onfactive

C3 Channel 3 on/active

C4 Channel 4 onfactive

CA C/A ratic measurement®

CB C/B ratio measurement*

CDm Cursor Delta on/off

CL Perform system configuration calibration of detectors and channels
N Cursor to minimum

CR C/R ratio measurement®

s Clear Status bytes

CTm Auto Systermn Calibration on/off?

CUm Cursor on/off

CWm CW maode on/off

CX Cursor to maximum

DAd Detector A Offset set to d

DBd Detector B Offset set to d

nCd Detector C Offset set to d*

DHm Dispiay Hold on/eff of the active channel trace,
DMO Allinputs set 1o DC detection

DM All inputs set to AC detection

DN Step down {decrement)

DRd Detector R Offset set to d

Dso Display trace data in log magnitude format’
Ds1 Display trace data in Standing Wave Ratio (SWR) format!
ERO Erase ali savefrecall registers

FA Graticule start label

F8 Craticute stop label

FDO Farmat Data ASCH

FD1 Format Data binary
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Table 3:  Alphabetical Listing of HP 8757A Programming Commands (2 of 3)

CODE ACTION
FD2 Format Data Extended ASCII'
FRO Display cursor data in log magnitude format
FR1 Display cursor data in SWR format
A input A absolute power measurement
iB input'B absolute power measurement
I Input C absolute power measurement*
Hs input Learn string
P instrument Preset
iR input R absolute power measurement
X External ADC Input ("AUX™ voltage measurement?
LE Erase limit lines for active channei™
iFs Enter fimit test flat line data™
Ll Store lower limit line into memory**
LPs Enter Hmit test point data™*
LSs Enter limit test sloped line data™
ETm Limit line test on/off**
Ly Store upper limit line into memory**
M- Display normalized data {measurement—memory)
MDm Modulation on/off
ME Display Measurement data
MM Display the Channel Meau (main menu)
MN Display nermalized data (same as M-)
MR Marker {or cursor! to reference line
MSm Manual sweep mode on/off
MUO Display the Measurement Menu
ML Display the Display Menu
Mu2 Display the Scale Menu
MU3 Display the Reference Menu
MU4 Display the Cursor Menu
MU3 Display the Average Menu
MUS Display the Calibration Menu
MU7 Display the Special Menu
MU8 Display the System Menu
MY Display Memory data
MZ Manual calibration of DC detectors
NSm Non-standard sweep mode on/off
OC Output Cursor value
QD Output Trace data
Ol Ouiput [dentity
Ok Ouiput Keycode of last key pressed
oL Output Learn string
OM Output Memory data
ON Output Narmalized (measurement—-memory} data
OPxx Output Interrogated Parameter value
xx = AF, BW, DA, DB, DC, DR, RL, RP, SD, 5L, SO, SP, SR, SS, 5T
OR Output Rotary Kneb value (-32768 < value €+£32767}
Q5 Quiput Status bytes
Ofim Contzol Qutput #1 on/off
OT2m Control Qutput #2 on/off
OV Gutput CW value
P1 Plot channel 1 trace on external plotter
P2 Plot channel 2 trace on external plotter
P3 Plot channel 3 trace on external plotter
P4 Plot channel 4 trace on external plotter
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Table 3:  Alphabetical Listing of HP 8757A Programming Commands (3 of 3)

CODE ACTION

PA Piot all on external plotter

PBm System Interface contrel onfoff

PC Plot labels on external plotter

PD Plot custom plot on external plotter

PG Plot grid on external plotter

PR1 Print all graphics to external printer

PR2 Print tabular trace data to external printer?

PR3 Print tabular marker/cursor data to external printer’

PTd Pass Through address set to d

RT R/A ratio measurement

R2 R/B ratio measurement

R3 R/C ratio measurement®

RCn Recall register n

RlLd Reference Level set to d

Rimid Service Request Mask set to d

RP¢ Reference Position set to vertical division g

RS Restart averaging

SCd Set Cursor to horizontal position d

SDd Scale per division set to d

SKq Select SoftKey g: ¢ = 110 8

SL Cursor Search Left

SM Store Measuremen! into memory

SN Store Normalized data {measurement—memory)} into memory

sCd Smoothing set to d % of frequency span

SPd Nummber of Points set to d: d = 101, 201, 401, 801, 1601

SR Cursor Search Right

s5d Cursor search value set to d

STd Reference level step size setto d

sud Specify custom plot according to d

Svn Save register n

SWO Non-swept mode. Non-swept operation

SWi1 Swept mode. Normal swept operation

SW2 Sweep Hold mode. Non-swept mode with HP-IB bus hold off until
completion of TSd

TSd Take d Sweeps, then hold display

ug Step up (increment)

WKs Write soft key label

W3 Write to channel memory

WTs Write Title, s is art ASCH string of up to 50 characters

XAs External Detector Cal Value for detector At

XBs External Detector Cal Value for detector B

XCs External Detector Cal Value for detector C*

XRs External Detector Cal Value for detector RY

* Valid enly for HP 8757A Option 001 (C detector).
* Limit line functions valid only for channels 1 or 2.
' Functions new in Revision 2.0,

NOTES
n = decimal integer 110 9 m = 0 foroff g = unigue value
d = variable length numeric = 1foron s = ASCl or binary string
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Supersedes: 8757A4/0000-2

NOVEMBER 1985

Quick Reference Guide
for the HP 8757A Scalar Network Analyzer

IMTRODUCTION

This programming note is a reference guide for the remote
operation of the HP 8757A scalar network analyzer with
firmware revision 2.0 or greater. This note is intended for
use by those familiar with HPAB programming and the basic
functions of the HP 8757A. For complete information, refer
to Operating information and the Introductory Operating
Guide, contained in the HP 8757A Operating Manual,

NOTE

Remote operation of the HP 8757A applies to
operation with the HP interface Bus (HP-B) con-
nector on the rear panel of the HP 8757A. Do not
connect an HP-18 coniroller to the 8757 SYSTEM
EINTERFACE connector; HP-IB control of the in-
struments connected to this port is described in
the Pass Through described later,

HEAE CAPARILITIES

The following codes describe the HP-IB electrical capabil-
ities of the HP 8757A, using IEEE Std 488-1978 mnemon-
ics (HP-1B, GP-IB, IEEE 488, and [EC-625 are all electrically
equivalent). Briefly, the mnemonics translate as follows:

SHT:  Source Handshake, complete capability.

AHT:
T6:

TED:

14:

LEG:
SR1:
Rit:

PPO:
DC1:
D0

o
El:

Acceptor Handshake, complete capability.

Talker, capable of basic talker, serial poll, and un-
address if MLA,

Talker, Extended address; no capability.

Listener, capable of basic listener, and unaddress
if MTA.

Listener, Extended address; no capability.
Service Request, complete capability,
Remote Local, complete capability.
Parallel Poil, no capability.

Device Clear, complete capability.
Device Trigger, no capability,

Controlier, no capability.

Electrical specification indicating open collector
outputs.

These codes are completely explained in the 1EEE Sid
488-1978 document, published by the Institute of Electri-
cal and Electronic Engineers, Inc., 345 East 47th Street, New
York, New York 11017,

OHEWLETT-PACKARD CO. 1985

HEWLETT
PACKARD




INPLUT DATA

The HP 8757A scalar network analyzer accepts specific
programming commands for sefecting front panel key func-
tions, most soft key functions and special HP-IB only func-
tions. The line switch and HP-IB address setting are not
programmable. The HP 8757A can pass through HP-IB
commands to a compatible HP swept source, HP graphics
plotter, and/or HP Thinkjet printer, connected to the 8757
SYSTEM INTERFACE. In addition, some HP Graphics Lan-
guage (HP-G1) commands may be passed through to the
CRT.

Programming data consists of a string of ASCII coded
characters composed of one or more of the following con-
trol fields:

Select channel

Measure power/ratio

Display measured data/memory
Seiect scale

Select reference value/position
Select averaging

% & €& & 9 &

Input Syntax #1: Function Code

function code

Cursor functions

Plot functions

HP-GL graphics commands
Instrument state/registers
Special HPB only functions

e & 8 € 0

Input Syntax

The HP 8757A responds to program commands in the
order in which they are received. The commands may be
sent as upper or lower case ASCII characters, and must be
sent without any intervening alphanumeric characters or
digits (spaces are ignored).

There are two input command terminators which may be
universally applied to all HP 8757A input commands: a
line feed ([If]) or a semicolon (“;"). It is recommended that
all input programming commands be terminated with
either a line feed or a semicolon. However, there are alter-
nate choices in the use of terminators, Listed below in the
syntax diagrams are all of the possible terminators that may
be used with the various input commands.

terminator

]

HAX i

Example: “CT 1A;ME[If]”

R
I ’
—-l <next fcn code> {

Select channel 1 (C1), measure the power at the A detector (LA}, display the measured data (ME) on the
CRT. Terminators are not actually required on these commands; they are used for convenience only.

input Syntax #2: Function Code followed by a Single Digit Numeric

function code numetric

terminator

-——-——{ m

(i |

XXX |'—""—-—-‘-{ H

SN I SRS

— g

l....__.

where:  m = 0 function off
— 1 function on
n - decimal integer 1 through 9

q - value unique to the particular function and explained under command description

Example: “MDT;RP4 SVI[If]”

Turn the square wave modulation on (MD1), set the reference position to the 4th graticule (RP4), and then
save the front panel setting into register 9 (SV9). Terminators are not actually requi red on these commands;

they are used for convenience only.



Input Syntax #3: Function Code followed by a Variable Length Numeric

function code numetric

terminator

o] [1f

l XXX

R — I

|
1 [ . i

i l !

where:

<units>; 1

<units>{If] I

d = Variable length parameter, including sign, decimal point, and exponent if desired. The general for-

mat is +D.DDDDDE+DD. Resolution or range of d is explained under the particular command
description. When the value of d does not correspond to the function’s resolution or range, d will
be rounded and assigned the closest allowable value.

<units> = DB for dB/dBm, SWR for SWR, V for Volts, or null for other cases.

Example: “AF64;RL-10DB;SDO.SDBH]”

Set the averaging factor 1o 64 {(AF64}, set the reference level to ~10 dB {RL10), and set the scale per divi-

sion to 0.5 dB (S00.5).

Input Syntax #4: Function Code followed by a String of Bytes or Characters

function code string

ferminator

| XXX

— :

| — (1] 1

where: s =

D R

An ASCH string of characters or a sequence of 8-bit binary bytes, the length of which is unique to

the particular function and is explained under the command description.

Example: “WKI TESTI,WT PASSBAND INSERTION LGSS{H)”
Write soft key 1 with label ‘TEST1 (WK1 TESTH, and write a title onto the CRT which says ‘PASSBAND
INSERTHON LOSS™ {WT PASSBAND INSERTION LOSS).

Valid Characters

Programming commands may be sent as upper or lower case
ASCll characters. Spaces, unnecessary signs {(+,-), leading
zeros, carriage returns (Jor]) and unnecessary terminators
are ignored by the HP 8757A. The parity bit (the eighth bit,
MSB) of all ASCli coded characters will be ignored.

Any alphanumeric sequence which is not a recognized
HP 8757A command will be noted on the CRT in the AC-
TIVE ENTRY AREA as “UNKNOWN CMD- " followed by
the last one or two characters received by the HP 8757A
over HP-IB. The HP 8757A will not lock out further HP-1B
traffic, and will execute any subsequent valid command.
Further, a syntax error service request (SRGQ) will be out-
put if that SRQ bit has been enabled in the Request Mask
(see SERVICE REQUEST & STATUS BYTES below). If there
are many errors in the alphanumeric sequence, only the
last error is displayed in the active function area.

Programming Data

See Table 1, Function Select Commands, for input Program-
ming Codes.

Commands associated with the C detector are valid only
for HP 8757A’s that include Option 0 {C detector). If a
command associated with the C detector is sent to a stan-
dard HP 8757A (not Option 001), it will be treated as an
unknown command,

instrument Preset

A self test is first performed when the PRESET key is pressed
or when the “IP” command is received by the HP 8757A,
This is followed by presetting the HP 8757A and the instru-
ments connected to the 8757 SYSTEM INTERFACE, All
functions are turned off, then the following is set:
1. Channels T and 2 on and the channel menu will ap-
pear in the soft key label area of the CRT. The follow-
ing applies to channels 1, 2, 3, and 4.
a. Measure power A, B, C (or B), R, on channels
1, 2,3 4
Display measurement data in log magnitude
format.
Scale = 20 dB/div.
Reference level O dB/Bm for all channels.
Reference level step size = 20 dB.
Averaging factor = 8 (off).
Cursor off.
All [abels on.
Channel 1 as the active channel,
Modulation drive on.
Number of points = 401
Detector mode set for AC detection.
. Smoothing set for 5.0% of span (off).
Cursor format = log magnitude.
Search value = -3 dB.
Autocalibration on.
Standard sweep mode on.

=3
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The following are not changed diring a PRESET or “[P”

command execution.

Reference position.

Trace memory.

Save/recall registers.

HP-B addresses.

Request mask.

Limit iines,

Title,

Detector offset.

User-defined plot.

Systern Interface mode.

Repeat Auto Zero Timer value.

2. Ifacompatible HP-IB sweep oscillator is connected to
the 8757 SYSTEM INTERFACE, the following actions
are performed:

a. Instrument preset.

b. Sweep time set to 200 ms.

c. HP 8350B square wave modulation on.

d. HP 8340/41 SHIFT pulse on; RF output on.

3. if acompatible HP-1B plotter is connected to the 8757
SYSTEM INTERFACE, the following actions are per-
formed:

a. Abort plot if in progress.
b. The position of P1 and P2 are left unchanged.

4. facompatible HP-iB printer is connected to the 8757
SYSTEM INTERFACE, the following actions are per-
formed:

a. Aborts printout if in progress.

FTTTE T On T

Pass Through

Programming commands and data may be sent to HP in-
struments connected to the 8757 SYSTEM INTERFACE
and/or the HP 8757A CRT. This is accomplished by first
sending the pass through command “PTd", where d is the
decimal address of the device being addressed. Subsequent
addressing of the 8757 SYSTEM INTERFACE address will
pass through commands to the selected device. The “PTd”
command may be sent at any time to the analyzer’s address.
The default addresses for pass through commands are as
follows:

8757 Analyzer 16 decimal
8757 SYSTEM INTERFACE 17 decimal
8757 CRT 15 decimal
HP Source 19 decimal
HP Plotter 05 decimal
HP Printer 01 decimal

An explanation of how to pass through commands to HP
instruments connected to the 8757 SYSTEM INTERFACE
and the CRT is provided in the following sections.

8757 System Interface
This rear panel connector is physically similar to the HP-IB
port, but is specifically used to control the following HP
instrurments:
Sources

HP 83508 Sweep Oscillator

HP 8340A Synthesized Sweeper

HF 8341A Synthesized Sweeper

Plotters

HP 7470A Two-pen Graphics Plotter
HP 7475A Six-pen Graphics Plotter
HP 7550A Eight-pen Graphics Plotter

Printers
P 2225A Thinklet Printer

The transfer of commands and data is performed by first
sending a Pass Through command “PTd” 1o the HP 8757A,
where d is the decimal address of the desired device. Sub-
sequent addressing of the 8757 SYSTEM INTERFACE will
pass through commands to the instrument selected.

The address of the 8757 SYSTEM INTERFACE is determined
by complementing the least significant bit of the current
HP 8757A address. For example, since the HP 8757A
default address is 16 decimal = 10000 binary, the default
8757 SYSTEM INTERFACE address is 17 decimal = 10001
binary. As another example, if the HP 8757A address is set
to 7 decimal = 111 binary, then the 8757 SYSTEM INTER-
FACE address becomes 6 decimal = 110 binary.

An example of how to pass through commands to the HP
source with address 19 decimal using the HP 8757A default
address (16 decimal) is:

1. Address device 16 (the HP-IB port on the HP 8757A)
and send the command “PT19;".

2. Addressdevice 17 (the 8757 SYSTEM INTERFACE) and
send commands to the HP source.

3. Address device 16. This returns the HP 8757A 10 its nor-
mal HP-IB operation.

An example of how to pass through commands to the HP
plotter with address 05 decimal using the HP 8757 A default
address (16 decimal) is:

1. Address device 16 (the HP-IB port on the HP 8757A)
and send the command “PT05;"

2. Addressdevice 17 (the 8757 SYSTEM INTERFACE) and
send commands to the HP plotter,

3. Address device 16. This returns the HP 8757 A to ifs nor
mal HP-IB operation.

CRT Graphics

The CRT screen of the HP 8757A may be used as if it were
an external HP-IB graphics plotier. By defining the HP
8757A CRT as the plot device used by the computer, the
operator may pass through graphics commands which will
plot graphics on the CRT.

The graphics commands are mostly a subset of the Hewlett-
Packard Graphics Language (HP-GL), shown in Table 4. The
HP 8757A graphics characters used for labeling are shown
in Table 5, HP 8757A Maodified ASClI Code Coriversion Ta-
bie. These modified ASCII characters are available only
when using the “LB” command explicitly; many desktop
computer plotter commands use different characters sets,

The address of the CRT is the HP 8757A address minus 1.
The default address of the HP 8757A is 16 decimal, thus
the default address of the CRT is 15 decimal.



An example of how to pass through commands to the CRT
with address 15 decimal using the HP 8757A default ad-
dress (16 decimal) is:

1. Address device 16 (the HPHRB port of the HP 8757A) and
send the command “PT15;"

2. Addressdevice 17 (the 8757 SYSTEM INTERFACE) and
send graphics commands to the CRT.

3. Address device 6. This returns the HP 8757 A (o its nor-
mal HP-IB operation.

CLITPUT DIATA

The HP 8757A has several cutput modes that allow the user

to learn or interrogate the instrument state and to output

data. The following output modes are available.

® Learn String

Interrogate Function

Status

Error

Data

identity

The program codes and syntax to enable each function are

shown in Table 3.

Learn String

Selected with the “OL” program code, the HP 8757A out-
puts a Learn String of 150 bytes in length. This binary data
string completely describes the present instrument state {ex-
cluding the storage registers, trace memory, title, imit line
data, and source settings) of the HP 8757A, This informa-
fion is packed and encoded for minimal storage require-
ments thereby making data analysis difficult. When stored
in an ASCH character data string, the Learn String can later
be input to the HP 8757A to restore that instrument state
by using the Input Learn String command, The length of the
Learn String s fixed at 150 bytes.

Interrogate Function

Selecied with the “OP” program code followed immediate-
iy by the program code for the function to be interrogated.
The HP 8757A will output the present value for the func-
tion that was selected to be interrogated. The units of the
output value will be the same as the units available for set-
ting the value if it can be set. The functions valid for inter-
rogation are: AF, BW, DA, DB, DC, DR, RL, RP, 5D, 5L, 50,
SP, SR, S5, and ST,

Status

Selected with the “OS” program code, the HF 8757 A will
output 2 sequential 8-bit bytes giving the present instru-
ment status. The first status byte is equivalent to the Status
Byte of the Serial Poll, the second status byte is an Extended
Status Byte which provides additional information. See Ta-
hle & for a description of each Siatus Byte. The Status Bytes
are cleared upon execution of either a Serial Poll, Device
Clear (DCL), Selactive Device Clear (SDC), PRESET, or send-
ing the "CS" ar "0O5” commands.

Error

Selected with the “OE1” or “OE2” program codes, the HP
8757A will output one 8-hit byte giving the present status
of display channels 1 or 2, respectively. This allows the user
to determine which channel has failed the specified fimit
test if limit lines were enabled.

¢ & % & &

Data

The HP 8757A outputs data from the designated display
channel in one of three formats: ASCH formatted data, Ex-
tended ASCII formatted data, and binary formatted data.
The two ASCII formats are the more general purpose for-
mats and are easier to interpret the output values. Binary
formatted data provides faster data transfer rates and is
usually the choice when transfer speed is a major concern,
The data format is selected by using the “FD0,” “FD1” and
the “FD2” commands, The data format must be selected
before a data transfer is attempted.

Identity

Selected with the “Ol” program code, the HP 8757A will
output a message which identifies it from other scalar net-
work analyzers, Both the model number and the software
revision are provided. This is helpful in system applications
where software s written to run on more than one scalar
network analyzer,

The HP 8757 A does not respond to the Group Execute Trig-
ger {GFT) message.

The Device Clear (DCL) and Selective Device Clear (SDC)
messages clear all status bytes, the Request Mask, the HP-
IB of the HP 8757A, and the 8757 SYSTEM INTERFACE.

REMOBE/LOCA

L L

The HP B757A goes to Remote when the Remote Enable
(REN) line on the interface is low (frue) and it receives its
Listen Address. In remote, all front panel funciions are
disabled except the LINE switch and the LOCAL key. The
LOCAL key can be disabled via the Local Lockout (LLO)
command. The state of the REN line is also sensed by the
B757 SYSTEM INTERFACE. An instrument on the 8757
SYSTEM INTERFACE designated as the pass through instru-
ment {with the “PTd” command} is placed in remote or lo-
cal depending on the state of the REN line. When the
HP 8757A is placed in Local Lockout, the HP-IB Source is
also placed in Local Lockout.

The HP 8757A goes to Local when it recieves the Go To
Local (GTL) command or when the REN line goes high
(false). it will also return to local when the LOCAL kay is
pressed unless the Local Lockout (LEOD) command has been
executed,

b i
The HP 8757A can initiate a Service Request (SR())
whenaver one of the following conditions exist:
HPB command syntax error
End of operation sweep or plot completed)
Self Test failed
Any front panel key pressed
Numeric entry completed (HP-B or front panel)
Soft key only pressed
Battery voltage low
Rotary kriob activity
Requested action not possible
Limit test failed

& ® % & @ B @ B I B



Further information can be obtained by executing a Serial
Poll or by executing the Qutput Status “OS” command. A
Serial Poll operation consists of sending the HP 8757A its
Talk Address, sending the Serial Poll Enable (SPE) com-
mand, reading the Status Byte on the bus, and sending the
Serial Poll Disable {SPD} command. The SRQ is cleared
only by executing either a Serial Poll, Device Clear (DCL),
Selective Device Clear (SDC), PRESET, or sending the “CS”
or “OS” commands.

The Request Mask function “RMd” is used to specify a par-
ticular set of conditions for initiating a Service Request
{(SRQ). The mask value is determined by summing the
decimal values of each selected function/condition that is
desired. If a bit in the Request Mask is set to zero, that hit
in the status byte will be masked and an SRQ cannot be
initiated. For example, the command “RM41” indicates an
SRQ can be initiated by the functions of bits #0, 3 and 5.
The default value of the Request Mask at power-on is
‘00000000 or 0 decimal (no SRQY's are initiated).

STATUS BYTE

The HP 8757A responds to a Serial Pol by sending the Sta-
tus Byte (#1). Both the Status Byte (#1) and the Extended Sta-
tus Byte (#2) are obtained by sending the Output Status
“0OS" command and by immediately reading the two byte
values, respectively. The Status Bytes of the HP 8757A are
described in Table 6.

When bit #6 (Request Service) of the Status Byte (#1) is true
{one), an SRQ has occurred. See SERVICE REQUEST for the
conditions causing a Service Request. Bit #2 of the Status
Byte {#1} indicates whether a change has occurred in the
Extended Status Byte (#2). if bit #2 is true, then the Extended
Status Byte (#2) should be accessed via the Output Status
“05" command to determine the cause of the status
change. All other bits (7, 5, 4, 3, 1, 0} of the Status Byte (#1)
indicate the present status of the noted function. The bits
are true (one} if and only if the associated function/condi-
tion is true.

STATUS BIT
The HP 8757A does not respond to a Parallel Poll.

COMTROLLER CAPABILITIES

The HP 8757A does not have the ability to take or pass
control,

ABORT

The HP 8757A responds to the ABORT message (Interface
Clear Line, IFC true) by stopping all Listener or Talker
functions.

SELF-TEST

A sell-test is performed at power-up and whenever the In-
strument Preset “IP” command is received by the HP
8757A. This self-test routine includes a brief but thorough
check that key parts of the instrument are functioning. At
the conclusion of the self-test, the HP 8757A will be placed
in its PRESET condition. The operator can check the out-
come of the self-test by reading bit 0 of the Extended Sta-
tus Byte (#2) or by checking the front panel of the HP
8757A. For details on checking the front panel after the self-
test, refer to Operating Information.

ADDRESS ASSIGNMENT INFORMATION

The HP-IB address for the MP 8757A is set at the factory
to decimal 16. The current address may be determined by
pressing the LOCAL key on the front panel, then selecting
the 8757 soft key, and observing the ACTIVE ENTRY AREA
of the CRT. It may be changed, if desired, by entering the
digits, range 01 to 29 decimal, followed by ENT, using the
keypad. Avoid the use of address 21 (most HP-IB controilers
use this address) and any address used on the 8757 SYS-
TEM INTERFACE (i.e., 8757 CRT, HP source, HP plotter, HP
printer).

The new address is retained in non-volatile memory until
changed by the operator. However, should battery power
to the non-volatife memory be interrupted, the HP-IB ad-
dress will default to 16 decimal.

The default addresses associated with the HP 8757A are
summarized below:

16 decimal HP 8757A
17 decimal 8757 SYSTEM INTERFACE
15 decimal 8757 CRT
19 decimal  HP Source
05 decimal  HP Plotter
01 decimal ~ HP Printer



Table 1.

Function Select Commands (1 of 5)

HP-1B
ACTIONM COMMAND SYNTAX DESCRIPTION
Channel C1 1 Channel 1 on and the active channel.
Selection C2 1 Chanref 2 on and the active channel.
C3 i Channel 3 on and the active channel.
C4 1 Channel 4 on and the active channel.
Co 1 Turns the currently active channel off,
Measure A 1 Input A absolute power measurement.
Power/Voitage IB 1 Input B absolute power measurement,
IC 1 Input C absolute power measurement?
iR 1 Input R absolute power measurement.
IX 1 External ADC Input (FAUX") voitage measurement.
Measure AB 1 A/B ratio measurement.
Ratio AC 1 AJC ratio measurement®
AR 1 A/R ratio measurement.
BA 1 B/A ratio measurement.
BC 1 B/C ratio measurement*
BR 1 B/R ratio measurement.
CA 1 C/A ratio measurement*
CB 1 C/B ratio measurement®
CR 1 C/R ratio measurement*
R1 1 R/A ratio measurement.
R2 1 R/B ratio measurement.
R3 1 R/C ratio measurement?®
Display Trace ME 1 Display measurement data.
Data MY 1 Display memory data.
M- or MN 1 Display normalized data {measurement — memory).
D+Hm 2 Display hold on/off of the active trace.
SM 1 Store measurement data into memory.
SN 1 Store normalized data (measurement — memory} into memory.
DSo H Display trace data in a log magnitude format,
Ds1 1 Display trace data in a Standing Wave Ratio (SWR) format,
Scale AS 1 Autoscale the trace on the CRT.
5Dd 3 Set scale per division to d; where d is
for dB, dBm: 20, 10, 5, 2, 1, 0.5, 0.2, or 0.1
for SWR: 10, 4, 2, 1,04, 0.2, 0.1, 004, or 002
for Voits: 5, 2.5, 1, 0.5, 0.25, 01, 005, or 0025
Reference MR 1 Marker = Reference Level. Moves the cursor {or active marker if
Level na cursor) and frace to the reference line.
Rld 3 Set Reference Level to d; d must he in the range of:
ratio measurement: +90to ~90 dB
normalized measurement: +90 to ~%0 dB
power measurement; +20 to -70 dBm
SWR measurement: 1.0 to 370 SWR
voltage measurement: +101t0 -10V
noymalized voltage measurement: +20t0 20V
5Td 3 Set Reference Level Step size to d; where d is

for dB, dBm: 0 to 60 dB
for SWR: 110 37 SWR
for Volts: 0w 10V

* valid only for HP 8757A Option 001 (C detector)




Table 1.

Function Select Commands (2 of 5)

HPB

ACTION SYMNTAX DESCRIPTION
COMMAND

Reference RPq 2 Set Reference Position; ¢ has a value from 0 (o 8 corresponding

Position 0 the major horizontal graticule lines:
8 = top graticule line
4 w center graticule line
0 - bottom graticule line

Cursor CUm 2 Cursor on/oli,

CDm 2 Cursor Delta on/off.

X 1 Cursor to maximum for the active channel.

CN 1 Cursor o minimum for the active channel,

S8d 3 Set cursor search value to the amplitude value of d;

4 must be in the range of:

ratio measurement: +60 to ~60 dB

nermalized measurement: +60 1o ~60 dB

power measurement: +20 10 —60 dBm
Maximum resolution of d is 0.01 d& or dBm. Cursor search func-
tions are not allowad in SWR or Voltage display modes,

SL 1 Cursor Search Left for the search value. Cursor will search left to the
first frequency point {or interpolated point which equals the search
vatue). If the value cannot be found, the message "SEARCH VALUE
NOT FOUMDY will appear in the ACTIVE ENTRY AREA,

SR 1 Cursor Search Right for the search value. Cursor will search right to
the first frequency point (or interpolated point which equals the search
value). If the value cannot be found, the message “SEARCH VALUE
NOT FOUND” will appear in the ACTIVE ENTRY AREA,

BW 1 Cursor search for bandwidth representing the search value, If the
value cannat be found, the message “BANDWIDTH VALUE NOT
FOLIND” will appear in the ACTIVE ENTRY AREA.

Cursor FRO 1 Display cursor data in a log magnitude format,
Format FR1 1 Display cursor data in a Standing Wave Ratio (SWE) format,
Averaging Al 1 Averaging off,

AFd 3 Averaging on and factor sel to d d is 9 (enables previous factor),
1,2, 4,8 16, 32, 64, 128, or 256.

RS 1 Restart averaging process on the next sweep,

DC Detector MZ. 1 banual zero of the DC detectors. The operator must turn the
Zero source RE power off before sending this command.

AZm Z Aute Zero Repeat onfoff of the DC detectors. The source RP
power is automatically turned off at an interval deteimined by the
Repeat Auto Zero Timer and the DO zero is perfarmed each
fime™

AZ2 H Auto Zero of the DC detectors. The source RF power i3 automati-
cally tumed off and the DC zero is periormed once®*

ZTd 3 Repeat Aute Zeto Timer interval set (o d; d is a decimal inieger
from 1 to 60 minutes.

smoothing 50d 3 Set Smouthing to d % of span; d must be in the range of G0 to
200%, with a maximum resolution of 0.1%. When d is setto 0,
this is equivalent to smeothing off.

Step Up t Step up; increment the active parameter.

N i Step downy; decrement the active parameter,

Plot PA i Plat All; piots entire display (except user graphics) on an external
plotter.

P1 i Plot channel 1 trace,

P2 1 Ploi channet 2 trace.

= This command 15 valid only when the operaior is using a source which is connacted to the 8757 5Y5TEM INTERFACE.
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Table 1.

Function Select Commands (3 of 5)

ACTION

HP-B
COMMAND

SYNTAX

DESCRIPTION

Plot (Cont'd)

Pl
P4
PC
PG
sud

PD

Plot channel 3 trace.

Plot channel 4 trace.

Plot only labels on an external plotter.
Piot only the grid on an external plotter.

Specify custom plot; d is an ASCH character representing one
byte. Each bit of this byte specifies what is to be plotted. if a bit is
set to 1, that item will be plotied, else it will not be plotted.

bit # action bit # action

0 (18B) Scale Trace (P1 and 4 Trace 4
P2 define grid size) 5 Grid
Trace 1 6 Mode Labels
Trace 2 7 {MSB} Frequency
Trace 3 Labels

R

Plot custom plot on an external plotter.

Print

PRI

PR2
PR3

Print entire graphics display (except user graphics) on
excternal graphics printer,

Print tabular trace data on external printer.

Print tabular marker/cursor data on external printes.

Limit
Lines

LE
iPs

LFs

LTm

Ll

Erase limit fines for active channel (only channels 1 and 2 are valid).
Limit is a single point specified by s. The string s includes the
segment number (1 to 12), the x-axis value, the upper limit value,
and the lower limit value in the following format

“LP {seg. nol, Ixvalue] Deunits], fupper limit]

fy-units], Howsr imit] [y-units}”
where [xvaluel is a frequency or value determined by the start/
stop labels. bunits] is “G7" for GHz, “MZ" for MHz, "KZ" for
kHz, "HZ” for Hz, or blank for no units. [y-units] is "DB” for
dB/dBm, “SWR™ for SWER, or “V” for volts. Entering no value for
an upper or lower limit value means do not test this Hmit. An ex-
ample is:

“LP Y, 25 G2, 15 DB, -1 DB

Limit is a flat line specified by s. The string s includes the seg-
ment number (1 to 12), the start x-axis valus, upper limit value,
lower limit value, and stop x-axis value in the following format:
“LF [seg. no.], Destart] [x-units], {upper limit] [y-units],
ffower Hmit] [y-units], [x-stop] fx-unis];”
where pevalue], [x-units], and [y-units] are described above. An
example is
“LF 2, 750 MZ, 30 DB, -32 DB, 850 MZ"

Limit is a sloped line specified by s. The string s includes the seg-
ment number {0 10 12), the start x-axis value, start upper linit
value, start lower limit value, the stop x-axis value, the stop upper
limit value, ard the stop fower limit value in the following format:
Y15 [sew. nod, {xestart] [units], lupper limit] {y-units],
[lower fimit] [y-units], [x-stop] Deunits], [upper fimit] [y-units],
Hower limit] [y-units];”
where [xvalue], Deunits, and [y-units? are described zhove. An
example is:
M54, 1G7, -3D8, -4 DR, 3GZ, 0D8, -1 DB

Limit Line test on/oif. If on, limit test status is designated by the
CRT PASSFAIL message and status bytes.

Store fower limit line into memory.

Store upper limit lins into memory.
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Table 1:

Function Select Commands (4 of 5)

HP-i8
ACTION SYNTAX DESCRIPTION
cTo COMMAND ¢
Graticule FAs 4 Start value for labeling x-axis graticule and entry of limit lines
Start/Stop when System Interface control is off or no source is connected to
Labels the 8757 SYSTEM INTERFACE. s is a string in the following
format:
“FA [value] [x-units];”
where [x-units] is “GZ” for GHz, "MZ” for MHz, "KZ” for kHz,
“HZ" for Hz, or blank for no units. An example is:
“FA 6,55 G2
FBs 4 Stop value for labeling x-axis graticule and entry of limit lines
when Systermn Interface control is off or no source is connected to
the 8757 SYSTEM INTERFACE, s is a string in the following
format:
“FB fvalug] {x-units};”
where [x-units} is described above.
Number of SPd 3 Set the Number of Points displayed on the horizontal axis to d;
Trace Points d is 101, 201, 401, 801, or 1601. If source is connected to the 8757
SYSTEM INTERFACE, the source sweep time may change if in-
creasing the number of points.
Detector DAd 3 Set Detector A offset to d; d must be in the range of +60 to —60
Offsets dB with a maximum resolution of Q01 dB.
DBd 3 Set Detector B offset to d; d must be in the range of +60 to —-60
dB with a maximum resclution of 001 dB.
DCd 3 Set Detector C offset to ; d must be in the range of +60 to 60
dB with a maximum resolution of Q.01 dBF
DRd 3 5et Detector R offset to d; d must be in the range of +60 to —60
dBR with a maximum resolution of 0.G1 dB.
‘Extemai XAd 3 Enter external cal value for the specific detector input. d is the
Ce;ei)ctor XBd 3 code number in the format of [DDDDDD;L, read from the front
-alipration XCd 3 panel after performing a calibration. Note: XCd is valid only for
HP 8757A Option 001 (C detector).
XRd 3
Detector DMO 1 Set Detector mode of all inputs for DC detection.
Mode DM1 1 Set Detector mode of all inputs for AC detection,
Adaptive ANm 2 Adaptive Normalization on /off.
Normalization
System C1L 1 Perform system configuration calibration of the detectors and
Calibration channels.
CTm 2 Auto System Calibration onfoff, Performs a system calibration
at an interval of every five minutes,
Sweep NSm 2 Non-standard sweep on/off. Allows the HP 8757Ato track any sweep
Mode ramp in the range of 0 to 10V, increasing in sweep voltage.
CWm 2 CW mode {single point) on/off**
MSm 2 Manual sweep mode on/off
PBm 2 System Interface control onfoff.

* Valid only for HP 8757A Option 001 {C detectorn)
* {f source is connected to the 8757 SYSTEM INTERFACE and the interface control is on, the source is also set to this mode,
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Table 1.

Function Select Commands (5 of 5)

HP-1B
ACTION COMMAND SYNTAX DESCRIPTION
Modutation MDm 2 Rear panel square wave moduiation output on/off.
Save/Recall Svn 2 Save front panel settings in register n; n from 1 to 9. Note that
Registers registers 1 to 4 also retain title, channels 1 and 2 limit line
information, and channels 1 and 2 trace memories.

RCn 2 Recall front panel settings from register n; n from 110 9.

ERC 1 Erase all save/recall registers.
Instrument IP 1 Presets the HP 8757A and the instruments connected to the
Preset 8757 SYSTEM INTERFACE.
Front MM 1 Display the Channel Menu.
Panel MUD 1 Display the Measurement Menu.
Menus/ MU 1 Display the Display Menu.
Soft Keys MUZ2 1 Display the Scale Menu.

MU3 1 Display the Reference Menu.

MU4 1 Display the Cursor Menu.

MUI5 1 Display the Average Menu.

MU6 1 Dispiay the Calibration Menu.

MU7 i Display the Special Menu.

MuU8 1 Display the System Menu.

SKq 2 Select Soft Key q; q is from 1 to 8. Does the equivalent of

manually pressing the soft key.

H




Table 2. HP-IB Only Functions (1 of 2}

HP-iB
ACTION SYNTAX DESCRIPTION
COMMANID
Display BLO 1 No blanking; restore CRT to normal mode.
Blanking BL1 1 Blank anly the frequency labels.

BL2 1 Blank all labels on the CRT.

BL3 i Blank only the active channel trace,

BL4 1 Blank only the soft key labels.

BL5 1 Blank ali of the CRT except user graphics,

BL6 1 Blank only the user title.

BLY 1 Blank only the mode labels.

Big 1 Blank only the active entry area.

BL9 H Blank only the limit lines.

Status s 1 Clear Status bytes #1 and #2.

Bytes Rid 3 Set Request Mask of status byte #1 to d; d is decimal integer from
0 to 255.

Format FO 1 Format Data ASCLL all successive data transfers are made in an

Data ASCHl format. Data is transferred in [+ DD.DDD] format where D
is an ASCH digit.

FD2 -1 Format Data Extended ASCH: all successive data transfers are
made in an extended ASCIE format. Data are transferred in
[+ DDD.DDDY format where D is an ASCH digit.

FD1 1 Format Data Binary; all successive data transfers are made in a
binary format. Two bytes are transferred, the value of which is
scaled between the limits shown below:

normalized  normalized
decimal ratio power ratio power SWR voltage
value meas, meas. meas. meas, rmeas. meas.
V0= 0 -90 dB 70} dBm -180 dB —-90 dB 1.0 -0V
16384 G dB -25 dBm 0dB 0dB 19.0 oV
V1= 32767 +90 dB +20 dBm +180 dB +90 dB 37.0 +10V
Binary data can be unscaied using the following equation:
real value = | binary value » (_\LL—V@ + VO
32767
Pass PTd 3 Set the Pass Through address of an instrument connected to the
Through 8757 SYSTEM INTERFACE; d is a two digit ASCH integer which
Address represents the HP-IB address of the instrument to be programmed.
Cursor 5Cd 3 Set Cursor position to d; d is a decimal integer which represents
Position a harizontal position on the CRT with a range of values shown
below:
No. of trace points. range of d
1 Oto 100
201 Jto 200
401 Jto 400
801 Oto 800
161 0 to 1600
Contraol OT1m 2 Rear panel control output #1 on/off.
Outputs OT2m 2 Rear panel control output #2 on/off.
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Table 2. HP-IB Only Functions (2 of 2)

ACTION

HP-IB

YNTAX ESC
commann | 8 DESCRIPTION

Sweep
Mode

SWO 1 Non-swept mode. Sweep off; hold trace data on the CRT.

SWi1 1 Swept mode. Sweep on; continuously track sweep ramp voltage
and update trace data on the CRT.

SW2 1 Sweep Hold mode. Sweep off; hold HPIB bus activity until com-
pletion of TSd number of sweeps.

TSd 3 Take d Sweeps, then hold trace data on the CRT. The HP B757A
must be in the Non-Swept {SWO) or Sweep Hold (SW2) modes
hefore executing. d is a decimal integer from 1 to 255.

For certain operating mades, such as Alternate Sweep on, Averag-
ing on, or Smoothing on, it is recommended that 2 successive
sweeps be taken for accurate data.

tearn
String

s 4 Input learn string; s is string of 150 binary bytes that were output
by the output learn string command.

Wite
Soft Key
Label

WKs 4 Write soft key label for a particular soft key. s is an ASCit string;
the first character is the soft key number (range 1 to 8) followed
by the label. The label can be sent in the following forms:
one word label:
“[ASCIH label] [term]”
two word label:
“TASCH fabel}, [ASCH label] [term}”
where [ASCIH label] is < 7 characters and {term] is a valid teminator.

Write Title

WTs 4 Wirite Title to the CRT: s is an ASCIi string of up to 50 characters.

Write
To Trace
Memory

Whs 4 Write to the channel memory. Data is transferred from the computer

to the channel memory of the analyzer,

Several parameters must be properly set before the transfer is made:

¢ data format must be set using the FDm command

e the desired channel memory is selected by making that channel
the active channel.

e the number of points transferred must egual the present number
of points/trace.
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Table 3. Qutput Modes (1 of 2)

HPIB
ACTION COMMAND DESCRIPTION FORMAT
Qutput Ol Gutputs binary data string 150 bytes long which 150 [B] {EOH]
Learn compietely describes instrument state. Can be
String stored in ASCII character string and later input to
restore that instrument state.
Qutput OPxx Qutputs the present numeric value of the [+D.DDDDDELDD) {1
Interrogated function selected.
Parameter Value xx is the function code to interrogate {AF BW, DA,
DB, DC, DR, RL, RP, SD, 5L, SO, SP, SR, 88, ST).
Output oC Outputs cursor or cursor A amplitude and horizon- ASCIHl Data:
Cursor tal position. [=DD.DDDLIDDD] [If]
Value Format set by “FDO" “FD1” or “FD2" command. Extended ASCHE
i£DDD.DDDY, DD
Binary Data:
[BB] [BB1 [EOI]
Qutput QD Output measurement data; no. of data points is the ASCH Data:
Measurement same as the no. of points/trace. (n-1} [+DD.DDD)]
Data [+DD.DDD] ]
Format set by “FDO" “FIDN” or “FD2” command. Extended ASCil:
in—1 [+DDD.DDD,}
[+DDD.DDD] {If
Binary Data:
n [BB] [EOI]
n = no. of points per trace,
Qutput OM QOutput memory data; no, of data points is the same ASCH Data:
Memory as the no. of points/trace. (n-1} [+DD.DDD]
Data [+DD.DD0 [
Format set by “FDO’, “FD1" or “FID2” command. Extended ASCIE:
{n—1) [+DDD.DDD}
[=DDD.DDD] I
Binary Data:
n[BB} [EGH
n = no. of points per trace.
Output ON Cutput normalized data {measurement-memory); ASCHI Data:
MNormalized no. or data points is the same as the no, of (n-1 [+DD.DDD,)
Data points/trace. [+DD.ODD] (I
Format set by “FDO” “FD or “FD2” command. Extended ASCIE;
{n-1; [+DDD.DDD]
[+ DDD.DDD] [H]
Binary Data:
niBB] {EOI
n = no. of points per trace.
Gutput ov Output CW value; Non-swept mode (SWO0 or SW2) ASCH Data:
CW value must be set, [+DD.DDD] [

format set by “FDO”, “FD1" or “FD2” command.

Extended ASCII:
[+DDD.DDD] {1

Binary Data;
[BBI [EON
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Table 3. Output Modes (2 of 2)

HP4B
A
CTION COMMAND DESCRIPTION FORMAT
Qutput OE1 Qutputs error status of display channel 1 or 2. [B] [EOI]
Error OF2 One byte is output, where each bit indicates:
Status
Bit # 7 3] 5 4 3 2 H 0
Decimal | ogl ga |32 | 16| 8 | 4 | 2 1
Value
Out
Function | N/A | N/a | oA | wa b va] wa | s ] S
Qutput OK Cutputs keycode for the last front panel key (D0 [
Keycode pressed, Refer to Table 7 for keycodes.
Cutput OR QOutput Knob value; the value is between {BB] [EOI
Knoh -32768 and +32767. It is resel 10 O after. Nega-
Value tive value = counterclockwise rotation, positive
value = clockwise rotation.
Output 05 Output 2 bytes, the Status Byte (#1) and the
Status Bytes Extended Status Byte (#25. Both bytes are then [BBI [EO1]
cleared.
Output Ol Outputs the HP 8757A identity string and the “8757A REVxx.x"" fcrf (1]
identity firmware revision number xx.x {i.e., 62.0 for
revision 2.0}
NOTES:
D = ASCH digit EQl = End or identity HP-IB line true
B = 8-hitbyte cr = carriage return
, = comma If = line feed
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Table 4. CRT Graphics Commands (1 of 2)

HP-GL SUBSET

NOTE

All Graphics Commands must be terminated with a semicolon “
or a “flinefeed]” (the character [carriage return] is ignored).

HP-IB COMMAND

COMMAND DESCRIFTION

B

Default; sets default values, (“IX 1.0; 1T 1; §1 014,077

[3F run, rise

Absolute Character Direction;
run, rise allowable values are:
1. 0 = 0 degrees (default)
0, 1 = 90 degrees
-1, 0 = 180 degrees
0, =1 = 270 degrees

LB [text] [ETX]

Label text, Character set is shown in Table 5, HP 87574 Modified ASCII
Character Set. Before labeling text, move the pen to the appropriate

(x¥) coordinate using the PU and PA commands. The text will be plotted
with the lower left corner of the first character starting at the existing pen
position. The pen stops at the lower left comer of the next character
space,

LTy,z

Line Type; the y - pattern number 1 to 4;
7 = pattern length which is ignored.
Fory = Qor1 = solid line

2 -« short dashes
3 = long dashes

OP

The graphics display units (GDU%) define the plotting area on the CRT.
The coordinates of the full plotting area are (0,0} for lower left,
(2698,2047) tor upper right. The toordinates for the trace graticule are
(198,150; for lower left, (2307,1514) for upper right.

PA x1, vy (x2, y2,
ey e XN, YN

Plot Absolute; x and y are integers and are in Graphics Display Units
(GDUs). Moves the pen to the specified (xy) coordinates. Both the x and
y coordinates must be specified. Any number of coordinate pairs can be
specified when separated by commas. Use of the PID and PU commands
determines whether 4 line ts drawn or the pen is just moved. If an (xy)
coordinate is specified outside of the plotting area, only that portion of
the line within the plotting area is drawn.

PO

Pen Daown.

Pu

Pen Up.

Stw h

Absolute Character Size; w — width;
h = height. Values allowed are:
0.14, 0.17 Smallest size  (Mode labels, softkey labels)
0.21, 0.25 (Active Fotry Area)
0.28, 0.34
0.35, 0.42 Largest size

SPn

Se

ectpen; i = 0to 4;
Pen up {Beam off}
Brightest Intensity

E O e ]

Lowest Intensity

e




Table 4. CRT Graphics Commands (2 of 2)

NON HP-GL COMMANDS

The following HP-GL commands will be accepted but their functions are not implemented and no error will be
noted: IM (Input SRQ Mask), IP (input P1 and P2}, IW (Input Window}, OC (Output Current Position), OF {Output
Errar, PG (Output Page), SL (Character Slant), and SR (Size Relative for characters).

HP-IB COMMAND COMMAND DESCRIPTION

Lrase Page EPn Erase Page n, wheren = 1to 7, ifnon
value Is given, all pages are erased.

Select Graphics GPn,m Turn graphics page n (1 1o 7) on/ofi {im
Page On/Off = 1 or Q% Each page may use up to
500 16 bit words. GP without
parameters selects and turns on page
1. Also resets pointer to start of page.

Table 5. HP 8757A Modified ASCII Character Set

HP 8757A MODIFIED ASCIl CODE CONVERSION TABLE

Note: These characters are output only when the LB command is used directly.

MOST SIGNIFICANT CHARACTER
Q i 2 3 4 5 6 7
0 centered * 5P 0 @ P p
1 HP logo centered o ! 1 A Q a g
2 B 1 2 B R b r
3 e # 3 C 5 c 5
4 upper-half tic 4 $ 4 B T d t
LEAST 5 lower-half tic - o 5 E U € u
SIGNIFICANT & lefs-half tic v & O F A% H v
CHARACTER 7 right-haif tic 7 ’ 7 G w g w
8 back space A ( 3 FH X h X
9 ¥ shift down f ) 2 1 Y i y
fine feed ? (degiee) * ] Z j z
B inv. fine feed Q + : K [ k {
C ¥ shift up e . < L \ i .
£ carfiage refum I - M ] m i
E horizontal tic ] . > N ) n [
F vertical tic i / ? (] - o B
EXAMPLES:
HP logo = 01
A = 41
i = b9
v - 16
S - 7F
iine feed = 0A

i7




Table 6. HP 8757A Status Byte Descriptions

STATUS BYTE (#1)

Bit # 7 6 5 4 3 2 L 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A Reguest SRQ on HPIB | SRG on SR(Y on Soft SR} on SRG on SRQ on Any
Service Syntax Error Operation Key Only Change in Numeric Entry} Front Panel
Function (SRQY Complete Pressed Extended Completed Key Pressed
{Sweep, Plot Status Byle | {HPIB or
or Pring Front Panel)
EXTENDED STATUS BYTE (#2)
Bit # 7 6 5 4 3 2 1 1]
Decimal 128 64 32 16 8 4 2 1
Value
N/A SR on SRG on SRQ on SRQ on SRQ on SRQ on Low SRG an
Function Detector Front Panel Limit Test Action Knob Battery Self Test
Uncal Preset or Failed Requested activity Voitage Failure
Power-on not possible
Table 7. Front Panel Keycodes (Values are in decimal)
SOFT KEYS ENTRY
Soft key 1 {top) = 32 Step down = 22
Softkey 2 = 8 Step up = 6
Softkey 3 = O G Key = 206
Soft key 4 = 16 T Key = 4
Softkey 5 = 14 2 Key = 3
Softkey 6 = 38 IKey =7
Softkey 7 = 40 4 Key = 12
Soft key 8 (bottom} = 4 SKey = 1
6 Key = 15
CHANNEL 7 Key -~ 36
Channel 1 = 42 8 Key = 35
Channel 2 = 43 9 Key = 39
. Key = 19
FUNCTION - ](ey = 23
Measurement = 44 Entry off = 9
Display = 45 Enter - 1
Scale = 52 dBm/dB = 33
Reference = 46 Back Space = 17
Cursor = 47

Averaging = 48
Calibration = 49
Special = 50

INSTRUMENT STATE

System = 51
Save = 28

Recall = 26
tocal = 29
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Table 8. Alphabetical Listing of HP 8757A Programming Commands (1 of 3)

CODE ACTION

A0 Averaging off

AB A/B ratio measurement

AC AJC ratio measurement®

AFd Averaging On and Factor d

AN Adaptive Normalization on/off

AR AJR ratio measurement

AS Autoscale

AZm Auto Zero repeat on/off of the DC detectors
AZ2 Auto Zero the DC detectors once

BA B/A ratio measurement

BC B/C ratio measurement®

BLO Restore CRT to normal mode

BL1 Blank frequency labels

BL2 Biank ali labels

BL3 Blank active channel trace

BL4 Blank softkey labels

BLS Blank all {excapt user CRT graphics)

BL6 Blank title

BL7 Blank mode labels

BL8 Blank the active entry area

BLY Biank the limit lines

BR B/R ratio measurement

BW Display the search bandwidth on the CRT
Co Channel off

Ct Channel 1 on/active

C2 Channel 2 on/active

C3 Channel 3 on/active

C4 Channel 4 on/active

CA C/A ratio measurement®

CB C/B ratio measurement*

Chm Cursor Delta on/off

CL Perform system configuration: calibration of detectors and channels
CN Cursor to minimum

CR C/R ratio measurement*

s Clear Status bytes

CTm Auto System Calibration onfoff!

CUm Cursor on/off

CWm CW mode on/off

CX Cursor to maximum

DAd Detector A Offset set to d

DBd Detector B Offset set to d

DCd Detector C Offset set to d*

DHm Display Hold on/off of the active channel trace.
DMO All inputs set to DC detection

M1 All inputs set to AC detection

DN Step down (decrement)

DRd Detector R Offset set to d

Dso Display trace data in log magnitude format!
DS Display trace data in Standing Wave Ratio (SWR) format!
ERO Erase all save/recall registers

FA Graticule start labed

FB Graticule stop label

FDO Format Data ASCII

FID1 Formatl Data binary
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Table 8. Alphabetical Listing of HP 8757A Programming Commands (2 of 3)

CODE ACTION
FD2 Format Data Extended ASCIH?*
FRO Display cursor data in log magnitude format
FR1 Display cursor data in SWR format
IA Input A absoiute power measurement
IB Input B absolute power measurement
1C Input C absolute power measurement®
ILs Input Learn string
P Instrument Preset
IR Input R absolute power measurement
IX External ADC Input FAUX") voltage measurement!
LE Erase limit lines for active channel**
LFs Enter imit test flat line data®™
LL Store lower limit line into memory™
LPs Enter limit test point data**
1.5s Enter limit test sloped fine data**
LTm Limit line test on/off**
Ly Store upper Himit line into memory**
M— Display normalized data (measurement-memory)
MDm Modulation on/oif
ME Display Measurement data
MM Display the Channel Menu (main menu}
MN Display normalized data (same as M-)
MR Marker (or cursor) to reference fine
MSm Manual sweep mode on/off
muo Display the Measurement Menu
MU Display the Display Menu
MU2 Display the Scale Menu
MmuU3 Display the Reference Menu
MU4 Display the Cursor Menu
MUS Display the Average Menu
MUe Display the Calibration Menu
MU7 Dispiay the Special Meng
Mg Display the System Menu
MY Display Memory data
MZ Manual zero of DC detectors
NSm Non-standard sweep mode on/off
OC Output Cursor value
oD Output Trace data
O Cutput Identity
OK Qutput Keycode of last key pressed
OL Output Learn string
OM Output Memory data
ON Output Normalized (measurement—memory) data
Pxx Output Interrogated Parameter value
xx = AF, BW, DA, DB, DC, DR, RL, RP, 8D, S1, 50, S2 SR, 55, ST
OR Output Rotary Knob value (~32768 < value < +32767)
05 Output Status bytes
OTlm Control Cutput #1 on/off
O7f2m Control Output #2 on/off
Qv Cutput CW value
P1 Plot channel 1 trace on external plotter
P2 Flot channel 2 trace on external plotter
F3 Plot channel 3 trace on external plotter
F4 Plot channel 4 trace on external plotter
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Table 8. Alphabetical Listing of HP 8757A Programming Commands {3 of 3)

CODE ACTION

PA Plot ail on external plotter

PBm System Interface control onfoff

PC Plot labels on external plotter

rD Plot custom plot on external plotter

PG Plot grid on external plotter

PR1 Print all graphics to external printes

PR2 Print tabular trace data to external printer?

PR3 Print tabular marker/cursor data to external printer’

PTd Pass Through address set to d

R1 R/A ratio measurement

R2 R/B ratio measurement

R3 R/C rativ measurement*

RCn Recall register n

RLd Reference Level set to d

Rvid Service Request Mask set to d

RPyq Reference Position set to vertical division g

RS Restart averaging

SCd Set Cursor to horizontal position d

shd Scale per division set to d

SKy Select Soft Key gq:q = 1to 8

SL Cursor Search Left

SM Store Measurement into memory

SN Store Normalized data (measurement—memory) into memary

50d Smoothing set to d % of frequency span

SPd Number of Points set to d; d = 101, 201, 401, 801, 1601

SR Cursor Search Right

S5d Cursor seatch value set to d

STd Reference level step size setto d

Sud Specify custom plot according to d

Svn Save register n

SWGO MNon-swept mode. Non-swept operation

SWi Swept mode. Normal swept operation

SW2 Sweep Hold mode. Non-swept mode with HPIB bus hold off until
completion of T5d

T5d Take d Sweeps, then hold display

UP Step up {increment)

WKs Write soft key jabel

WMs Write to channel memory

WTs Write Title, 5 is an ASCH string of up to 50 characters

XAd External Detector Cal Value for detector A set to d'

XBd External Detector Cal Value for detector B set to d'

XCd External Detector Cal Value for detector C set ta d7*

XRd Extemal Detector Cal Value for detector R set 1o d7

ZTd Repeat Auto Zero Timer interval set to d*

* valid only for HP 8757A Option 001 (C detector).
# | imit line functions valid only for channels 1 or 2.
' Functions new in Revision 2.0,

NOTES
n = decimal integer 1to 9 m = Oforoff g = unique value
d = variable length numeric = 1foron s = ASClH or binary string
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HP 8757A

In Case of Difficulty

APPENDIX A
IN CASE OF DIFFICULTY

INTRODUCTION

This appendix explains what to do when a problem is
encountered using the HP 8757A. It presents suggestions
for minor problems that do not involve defects in the in-
ternal circuitry. The information provided here is divided
into three main topics: manual operation problems, system
operation problems, and inaccurate operation.

MANUAL OPERATION

Line Power Problems

If the power switch is turned on but all front panet LEDs
are off and the fan is not operating, suspect a power
problem.

® Make sure the line cord is properly connected.

®  Check that the correct line voltage is selected at the
rear panel power line module. The voltage selec-
tion PC board must be correctly installed, Refer to
Section II for installation instructions.

® Make sure the correct fuse is installed in the fuse
holder of the power line module. The required fuse
rating for each line voltage is indicated in Table 2-1
and below the power line module on the rear panel
of the HP 8757A.

Instrument Problems

After verifying that there is power to the instrument, look
for internal instrument power problems.

® Check the internal fuses on the power supply as-
sembly Al2, especially the +I5V supply fuses
AI2F1-AI2F4.

®  Pay particular attention to the fuses in the Al4 dis-
play assembly, because if the display is not operat-
ing the main troubleshooting features of the HP
8757A are not available.

Error Codes

When the front panel [PRESET] key is pressed, the
HP 8757A performs a series of self-tests before establish-
ing the preset conditions. If any of these tests fails, an etror
code from O to 13 is displayed in binary form with lighted
LEDs. This error code appears in two places: on the front
panel in the instrument state area, using the LEDs labeled
R, L, T, and S; and on the A3 CPU assembly using the

four LEDs near the top left corner of the board. In some
cases, an error message is also displayed on the CRT. The
most reliable failure indication is the LED display on the
CPU assembly, since the front panel LEDs will not light
in the event of a front panel failure. Table A-1 provides
a list of error codes with the tests performed and most
probable cause of failure.

SYSTEM OPERATION

If the HP 8757A is configured as a system controller
with a sweeper, a plotter, and a printer, problems may
occur in the configuration itself rather than in a specific
instrument.

General

® Press [PRESET] on each instrument. This may
correct the problem.

® Make sure that none of the devices (sweeper, plot-
ter, or printer) is preventing proper system opera-
tion. Disconnect each instrument and see if the
problem is solved.

® Make sure the filters are not clogged. All instrument
filters should be cleaned regularly, once a month or
more often. A clogged filter will cause overheating
and consequent degradation of performance,

® If the system cannot be controlled from the
HP 8757A front panel, cycle the power on the
HP 8757A.

® Be sure that the source is compatible with the HP
8757A. Compatible sources are the HP 8350B sweep
oscillator (serial prefix 2448A/J/U and above), used
with an HP 83500-series RF plug-in, and the
HP 8340A and 8341A synthesized sweepers. The
HP 8350B can also be used with an HP 86200-series
RF plug-in with 11869A adapter, though some of
these plug-ins require an external-modulator for AC
compatibility with the HP 8757A.

The HP 8350A sweep oscillator is manually com-
patible with the HP 8757A. However, it cannot be
controlled by the HP 8757A through the 8757 Sys-
tem Interface private bus. Retrofit kits are available
from Hewlett-Packard to update the HP 8350A for
interface performance comparable to the HP 8350B.
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In Case of Difficulty

Table A-f.  Summary of Error Codes

HP 8757A

RSEL:E;Z,;Q ?:;; Test Description/Explanation Pm:iag;?h?:éﬂse
H-1-1 15 Microprocessor kernel A3U22, A3U42,
A3U2L (CPU)
1-1-10 14 ROM checksum has started A3U27, A3U4
1-1-0-1 13 ‘ROM A checksum A3U27, A3U4f
+1-0-0 12 ROM B checksum A3U28, A3US
1-0-1-1 [} ROM C checksum A3U29, A3U6
-0-1-0 10 RAM A (MSB) A3U2
1-0-0-1 9 RAM A (1.5B) A31025
1-0-0-0 8 RAM B (MSB) A3U3
0-1-1-1 7 RAM B (LSB) A326
0-1-1-0 6 RAM checksum failure A3U2, A3U3, A3U25, A3U26
0-1-0-1 5 Instrument bus test A3U41, 38, 39,
A6, All
0-1-0-0 4 CRT interface bus test Al4, W8
0-0-1-1 3 Unexpected interrupt Ad, A6, A2,
A3U44, A3U8
0-0-1-0 2 Other self-test failure As indicated on CRT
0-0-0-1 1 Unexpected key pressed Al, A2U10
0-0-0-0 0 Pretest pass -
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HP-IB Connections and Addresses

If the instrument addresses are not set correctly, or if the
HP-1B cables are not connected properly, a system mal-
function may occur.

® Verify that the HP-IB cables are functional.

® Make sure that the sweep oscillator, plotter, and
printer HP-IB cables are connected to the 8757
SYSTEM INTERFACE connector, not the HP
INTERFACE BUS connector.

® Check that the HP-IB address of each instrument
is set correctly and that no two instruments are set

to the same address. To check the expected address

for each instrument in the system, press [LOCAL].
Then press the soft keys [8757], [SWEEPER],
[PLOTTER]. and [PRINTER], and the expected
addresses will be displayed on the CRT. Check the
address settings on the instruments and verity that

they correspond to the expected addresses.

If the addresses do not agree, change the expected
address using the local menu. Alternatively, the
HP-IB address on the instrument itself can be
physically reset,

Other Cable Connections

For most uses, the following connections must be made
between the network analyzer and the sweeper. Other
connections may be necessary for different applications.

® Connectthe STOP SWEEP of the HP 8757A to the
STOP SWEEP of the source.

® Connect the POS Z BLANK of the HP 8757A to
the POS Z BLANK of the source.

® Connectthe SWEEP IN 0-10V of the HP 8757A to
the SWEEP OUT/IN of the source,

In Case of Difficulty

INACCURATE OPERATION

Ifthe HP 8757A is functional but you are in doubt about
the accuracy of the measurements, the problem may be
with calibration or with the modulation frequency of the
input signals.

Calibration

® Make sure the system is correctly configured for
the detectors connected. The system must be recon-
figured whenever a detector is replaced or ex-
changed. Press [CAL] then [CONFIG SYSTEM]
to enable the HP 8757A to poll the detector inputs
to determine the types of detectors connected and
to calibrate each input.

#® If you are using DC detection, make sure the
detectors are zeroed to compensate for the effects
of DC drift. Press {CAL], then [DC DET ZERO],
and select either manual or automatic zeroing.

®  Make sure the correct value of detector offset, if any,
is entered. Press {CAL], then [DET OFFSET],
and verify or change the offset values for each de-
tector input. Note that [PRESET] does not reset the
offset values to zero,

®  For further information on calibration procedures,
refer to “Calibration Menus™ in the Operating
Information section.

Modulation Frequency

® If you are using AC detection, verify that the
modulation frequency of the input signals to the
detectors is 27.778 kHz +20 Hz.

If a problem is encountered that is not solved using any
of the suggestions described here, refer to Section VIII
of the HP 8757A Service Manual.
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MISCELLANEOQUS PROBLEMS

The following paragraphs provide additional information
for using features that may cause confusion.

Alternate Sweep

The alternate sweep feature is provided by the compati-
ble HP sweeper and the HP 8757 A to alow two succes-
sive sweeps of different frequency ranges and/or power
levels to be displayed simultaneously on the CRT with
the proper frequency annotation. Alternate sweep is de-
fined by the sweeper, not the HP 8757A. Tt is composed
of two distinct sweeps: the active front panel sweeper set-
tings, and the specified recall register sweeper settings.
As far as the HP 8757 A is concerned, its front panel set-
tings are not changing. This is an important distinction,
because there can be confusion about what is displayed
during alternate sweep.

The following is an example of the WRONG way to run
alternate sweep. People often try to do it this way, with
confusing results: Set up the first frequency range on the
sweeper and the channel 1 settings on the network ana-
lyzer, then save them in register 1 of either instrument.
Then set up the alternate frequency range on the sweep-
er and the channel 2 settings on the network analyzer,
and save them in register 2. On the sweeper, recall
register 1 and alternate with register 2 (press [RECALL]J
[1] [ALT] [2]). The sweeper will display the frequency
range of register 1, but the network analyzer settings may
not be what you expected at all. The reason this does not
work is that the recall register has saved front panel set-
tings for BOTH network analyzer channels. This means
that only the FREQUENCY information of the alternate
channel is displayed. Frequency information is the only
valid thing recalled from the first stored setting.

The CORRECT way to perform an alternate sweep is
to store the register settings in reverse order. Always make
the alternate register (in this case register 2) the one you
save first, and use it to save frequency information only.
Then set BOTH network analyzer channels and store
them in the recall register (in this case 1), together with
the second frequency range. Then press [RECALL] [1]
[ALT] [2] to yield the desired display.

Because it is the sweeper that defines the alternate sweep
settings, not the network analyzer, there are a few other
limitations. Alternate sweep is defined as alternating be-
tween two SWEPT states: it does not work with a manual
sweep or a CW frequency (except swept CW). In addi-
tion, it is not possible to alternate between AC and DC
detection modes. Also, the active front panel settings of
the sweeper will be the active, highlighted trace on the
network analyzer. When you change active channels on
the analyzer, the sweeper settings will also change.
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Number of Trace Points and Trace Memory

The number of channels that can be displayed is limited
by the number of trace points selected. All four chan-
nels can be displayed when 101, 201, or 401 points are
selected, With 801 trace points, only channels 1 and 2
are available. With 1601 trace points, only channel 1 is
available.

The channel trace memories for channels that are turned
off may be destroyed when you select 801 or 1601 trace
points. When you select fewer trace points (401 or less),
it is advisable to restore the trace memory for channels
2,3, and 4.

Autozero of DC Deteclors

When the HP 8757A is in DC detection mode, it must
periodically zero its AC/DC detectors to maintain
accurate low-level measurements. When using a compat-
ible HP source connected to the 8757 System Interface,
you can select the autozero function and let the HP 8757A
control the source power off/on sequence required.
However, in order to preserve the front panel settings of
the source, the HP 8757 A must use save/recall register
9 on both the source and the network analyzer. Register
9 is accessed each time an autozero is performed, whether
it is forced by the operator or the autozero repeat func-
tion is enabled. Therefore register 9 should not be used
for storing other information.

Save/Recall Registers

The save/recall registers store most of the front panel set-
tings, with a few exceptions. Some of the system menu
functions are not stored because they apply to every in-
strument state, rather than to a specific channel.

The following information is stored in the save/recall
registers:

@ The channel status (which channel is active, and
which other channels are on)

® For all four channels:
Measurement selected (A, B/R, etc.)
Display mode (MEAS, MEMORY, etc.)
Averaging on/off status
Averaging factor
Reference level for each display mode
Reference position
Scale per division
Smoothing on/off status
Smoothing factor

® Detection mode (AC or DC)
@ Number of trace points selected
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Internal modulation on/off status

Cursor on/off status

Cursor delta on/off status

Cursor position

Cursor delta position

Cursor SWR/dB status

Adaptive normalization on/off status

Limit line on/off status for channels 1 and 2
Non-standard sweep on/off status

Registers 1 to 4 also save the following:

#® Trace memory at 401 points for channels 1 and 2
® [imit line entries for channels 1 and 2
# Title

The following information applies to the entire instru-
ment rather than the individual channels, and 1s not saved:

System Interface on/off status
Labels on/off status

Title on/off status

Frequency labels on/off status
Repeat autozero on/off status

System Interface On/Off

The 8757 System Interface altows the HP 8757A to con-
trol the source, plotter, and printer. This is necessary to
provide frequency annotation from the HP source, hard
copy plots on the plotter, and hard copy printouts from
the HP ThinkJet printer. The System Interface, some-
times called the private bus, should be “on” in most
applications. To verify that it is on, press [SYSTEM)]
[MORE] [SWEEP MODE]. The [SYSINTF] soft key
must have [ON] highlighted. If not, press this key to turn
it on. When [SYSINTF OFF] is highlighted, the
HP 8757A has no control nor knowledge of the existence
of any HP-1B instrument connected to this interface.

The HP-IB addresses of the source, plotter, and printer
are critical. It is important that no two instruments con-
nected to the System Interface have the same address.
If you inadvertently connect an HP-IB instrument to the
System Interface that has the same address as the source,
plotter, or printer, the HP 8757A may operate improp-
erly. It may freeze operation until the offending instru-
ment is removed from the system interface. To see what
addresses the HP 8757A is expecting, press [LOCAL],
and compare the displayed addresses with the addresses
set on the HP-IB switches of the individual instruments.
If the addresses do not match, press the appropriate soft
key [SWEEPER], [PLOTTER], or [PRINTER], and

In Case of Difficulty

enter the right address. Alternatively, you can physically
change the address on the individual instrument.

When the System Interface is “off” the HP 8757 A relin-
quishes control of the source, plotter, and printer. This
allows another instrument, for instance, the HP 8970A
noise figure meter, to control the source if you do not
want to reconnect the HP-IB cables.

When the System Interface is “off 7, some of the system
functions of the HP 8737A are not possible. These m-
clude the following:

Autozero of DC detectors

Alternate sweep

Start/stop/cursor frequency annotation
Systém save/recall and preset

System CW and manual sweep modes
Hard copy plot and print

Adaptive normalization

2P e e

If you try to plot or print with the System Interface turned
off, the HP 8757A will perform an instrument preset
after a few seconds.

Measurementi-Memory/Memory

This function can only be used with ratio measurements.

Cursor Search

Tt is useful to understand how the search functions differ
from the normal cursor operation. The normal cursor is
updated with every sweep to reflect the present ampli-
tude response at the carsor frequency. In search left,
search right, and/or bandwidth modes, the trace is put
into “hold” mode after the first search, and the trace
freezes on the CRT. This makes it possible to inspect the
trace without it changing.

There are two ways to exit search mode and return to the
normal cursor mode. One is to press the [PRIOR
MENU] [CURSOR OFF] [CURSOR ON] soft keys.
The other is to press the front panel [CURSOR] key.

Cursor SWH and Delta SWR

In cursor SWR display mode, the cursor reads out the
SWR equivalent to the return loss value. This function
can be performed on any ratio or normalized trace, but
it has meaning only in a reflection measurement. Simi-
larly, in cursor A mode with cursor SWR enabled, the
resulting display of A SWR is undefined.

5/6
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Performance Tests

SECTION IV
PERFORMANCE TESTS

INTRODUCTION

The procedures in this section test the electrical perfor-
mance of the HP 8757A scalar network analyzer using
the specifications of Table I-1 as the performance stan-
- dards. All tests can be performed without access to the
interior of the instrument. A simpler operational test is
included in Section I under Operator’s Check. Measure-
ment results depend on calibration constants stored wi-
thin the instrument using the HP 11613 A calibrator. The
HP 11613A, used with an HP 9000 series 200 or 360
computer and HP BASIC language, calibrates the loggers
independently of any detectors by injecting a 27.778 kHz
square wave modulated signal at different power levels.
The HP 11613 A is supplied with a calibration constant
program stored on a 3.5 inch disc and a 5.25 inch disc.
For instructions on performing the calibration con-
stant loading procedure, refer to the Operating and
Service Manual for the HP 11613A calibrator.

The performance test procedures must be performed in
the sequence given, since some procedures rely on satisfac-
tory test results in foregoing steps. If a test measurement
is slghtly out of tolerance, go to Section V and perform

the adjustment procedures. If a function fails to operate,
refer to the information titled “In Case of Difficulty™
in Section III, or 1o the troubleshooting information in
Section V1II.

EQUIPMENT REQUIRED

Equipment required for testing the HP 8757A, as well as
for adjustments and troubleshooting, is listed in Table 4-1.
Any equipment that satisfies the critical specifications
given in the table may be substituted for the recommended
models.

TEST RECORD

Results of the performance tests may be recorded in the
Performance Test Record af the end of this section. The

- Performance Test Record lists all of the tested specifica-

tions and their acceptable limits, with columns for record-
ing actual measurements before and after calibration. Test
results recorded at incoming inspection can be used for
comparison in periodic maintenance and troubleshooting
and after adjustments or repairs.
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Table 4-1.  Recommended Test Fquipment
instrument Critical Specifications Recommended Model lise*
Sweep Oscillator 0—10V SWEEP OUT ramp HP 8350B PAT
Positive Z-axis blanking or HP 8340A
HP-IB programmable or HP 8341A
Interface to HP 8757A
RF Plug-In Compatible with sweep oscillator HP 835928 PAT
{with HP 8350B) Frequency range: includes 50 MHz
Leveled power output:
=13 dBm at 50 MHz
Detector No substitute * * HP 11664A/E PAT
Calibrator No substitute HP 11613A PAT
12 dB Step Attenuator 1 dB steps HP 355C PAT
Type-N(f) connectors Opt. 001 + Opt. HES
Calibration data at 50 MHz
to 0.01 dB resolution
120 dB Step Attenuator 10 dB steps HP 355D PAT
Type-N(f) connectors Opt. 001 + Opt. H83
Calibration data at 50 MHz
to 0.01 dB resolution
Oscilloscope Dual channel HP 1740A PT
Bandwidth: 2100 MHz
Oscilloscope Probes (3) 10:1 divider HP 10041A T
Universal Counter Frequency range: 230 kHz HP 5316A BT
Frequency resolution: €1 Hz
Time Interval resolution: <100 ns
Digital Voltmeter Accuracy: <003 % HP 3456A AT
Resolution: <0.1 mV
Input impedance (dc¢): 210 MD
Power Meter HP-IB programmable HP 436A AT
Power Sensor Frequency range: includes 50 MHz HP 84844 AT
Compatible with power meter
50 MHz Bandpass Filter HP P/N 08757-80027 P
Signature Multimeter Signature analyzer HP 5005A/B T
clock frequency: 210 MHz
lLogic Probe TTL compatible HP 545A or HP 10525T T
Data rate: 216 MHz
Logic Pulser TTL compatible HP 546A or HP 10326T T
Current Tracer TTL compatible HP 547A T
Compatible with logic pulser
Service Kit No substitute HP P/N 08757-60048 T

*P == performance tests, A = adjustments, T = troubleshooting
* * Serial number 25000 or above for the HP 11664A
4-2
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4-1. SELF TEST

SPECIFICATION

Digital circuitry within the HP 8757A functions properly.
DESCRIPTION

The HP 8757A is PRESET to initiate a built-in self test rontine. The self test checks that major parts of
the analog and digital circuitry are working properly. The self test results are displayed on the CRT.

PROCEDURE

1. Connect the HP 8757A to line power and turn the LINE switch on.

2. Press [PRESET] to run the self test. The self test takes approximately one second to run. If the test
runs successfully and passes, the graticule and top-level soft key menu will appear on the display. If
the self test fails, an error message will be displayed. Record the results (pass or error message) in

the Performance Test Record,

3. Tithe self test fails, refer to “In Case of Difficulty” in Section ITI, or to Section VIII of the Service Manual.
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4-2. DYNAMIC RANGE
SPECIFICATIONS

With HP 11664A/E detector: +16 to —60 dBm
With HP 11664D detector: +10 to —50 dBm
With HP 85025A/B detector (25°C +35°C):

AC mode +16 to —55 dBm

DC mode  +16t0 —30 dBm

DESCRIPTION

A signal source is connected to the HP 8757A through an HP 11664A or 11664E detector. A signal square-
wave modulated at 27.778 kHz is applied, to test the greatest response range and the noise floor of the HP
8757A with the detector.

PGS 7 BLANK POS 7 BLANK
SWEEP OUT/IN SWEER |N 0-10V
STOP SWEEP STOP SWEEP
PULSE IN MODULATOR
y L -
- Mo B75T SYSTEM INTERFACE "
[ et ] S| o GO
o0 "0 ogang N ] - cdan
SWEEP [0 ot Bafgy || dee gl| 22 omisas iﬁ‘{“y’?*éa
OSCILLATOR | RF 2l =Y moos A
e R, 8l 53 goas
RE 1 eeew|
QUT (D]
BA PR NC ¥R
M
@ a2 323
[ I |
EE
DETECTOR L L
A ] AALI
® OPT. 001
ONLY
Figure 4-1.  Dynamic Range Test Setup
EQUIPMENT
Sweep Oscillator Mainframe . ... ... .. ... oo i HP 8350B
RE Plug-In . ..o e HP 83592B*
DIOLECIOT o v o e e et e e e e e e e e HP 11664A/E

* Any RF Plug-In with output power capabilities of + 16 dBm at 50 MHz can be substituted.
PROCEDURE

1. Connect the equipment as shown in Figure 4-1, with the detector connected to the A input of the
HP 8757A. On the HP 8757A, press [PRESET] to preset both the HP 8757A and 8350B. The
HP 8757A is preset automatically to channel 1 and input A.
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4-2. DYNAMIC RANGE (cont'd)

2.

10.

11.

On the HP 8350B, press [CW] [50] [MHz]. Press { LI MOD] to turn off the internal square-wave
modulation. On the HP 8757A press the [AVG] key, and verify that the default averaging factor of
8 is displayed on the CRT.

On the HP 8757A, press [CURSOR] and a cursor will appear at the center of the trace. Note the
cursor value displayed on the CRT. Adjust the output power of the RF plug-in until the cursor value
on the CRT reads +16 dBm or greater. (Some RF plug-ins may not be capable of outputting +16 dBm
at 50 MHz. If necessary use an amplifier or perform the test at a different frequency.) Record the cursor
value in the Performance Test Record, step 3.

Disconnect the detector input from the RF plug-in. Allow the trace to settle. Note the new cursor value
displayed. This value should be —60 dBm or lower. Record the cursor value in the Performance Test
Record, step 4,

Disconnect the detector from the A input and connect it to the B input. Reconnect the detector input
to the RF plug-in. On the HP 8757A press the [MEAS] key and then the [B] soft key.

Allow the trace to settle. Note the cursor reading. If necessary, adjust the output power of the RF plug-in
until the cursor value reads +16 dBm or greater. Record the cursor value in the Performance Test Record,
step 6.

Disconnect the detector input from the RF plug-in and allow the trace to setile. Record the displayed
cursor value in the Performance Test Record, step 7.

If the instrument is not an Option 001 proceed to step 10. If the instrument is an Option 001, disconnect
the detector from input B and connect it to input C. Reconnect the detector input to the RF plug-in.

On the HP 8757A press the [C] soft key. Repeat steps 6 and 7 and record the high and low cursor values
in the Performance Test Record, step 9.

Disconnect the detector and connect it to input R. Reconnect the detector input to the RF plug-in.
On the HP 8757A press the [R] soft key. Repeat steps 6 and 7 and record the high and low cursor values
in the Performance Test Record, step 10.

If any part of the dynamic range test fails, refer to “In Case of Difficulty” in Section HI, or to Section
VIII of the Service Manual.

Performance Tests
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4-6

4-3. DYNAMIC POWER ACCURACY
SPECIFICATION

The dynamic accuracy of the HP 8757A (with the specified HP 11664A/E detector) is graphed in Figure
4-2 below.

8757A Dynamic Accuracy
AC Mode (11664A/E)

1.2 . /
1.0

{+/-dB)
ny

p
~ .4
s .2
=
0 } 1 | | 1 1 1 H
20 10 0 -10 -20 -30 -40 -50 -60

Change in Power {dB)

Note 11  Measured at 50 MHz, referenced at 0 dBm.

Note 2: For <20 dB change of power within +10 to —40 dBm the specification
is £{0.] dB +001 dB/IB).

Figure 4-2.  Dynamic Accuracy Specification

NOTE

Meeting AC dynamic accuracy specifications verifies DC absolute accuracy
when the detectors are properly calibrated,

DESCRIPTION

The recommended method for checking dynamic amplitude accuracy is to use the HP 11613 A calibrator.
Alternatively, use calibrated step attenuators to check the dynamic amplitude accuracy of the HP 8757A
at 50 MHz from +10 dBm to —60 dBm. For power levels from +10 dBm to +16 dBm, use an external
amptlifier capable of outputting at least +20 dBm or use the HP 11613A calibrator.

EQUIPMENT
Sweep Oscillator Mainframe . .. ... ... .. . o oo HP 8350A/B
RE Plug-In ... . e HP 83392B*
Calibrated 12 dB Step Attenuator (3 dB steps) . ......... HP 355C Option 001/H88
Calibrated 120 dB Step Attenuator (10 dB steps) ........ HP 355D Option 001/HE8
50 MHz Bandpass Filter . . .......... .. ... ... ... HP P/N 08757-80027
3dBPad ... .. ... .. e i o.... HP 84918
Detector ... ... ... ........ HP 11664A (5/N 25000 or above) or HP 11664E

*Serial prefix 2410 or higher
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&=

3. DYNAMIC POWER ACCURACY (cont’d)

NOTE

Calibrated attenuation is used in the dynamic accuracy calculations below.
Calibrated step attenuators include a calibration report at 50 MHz to improve
measurement accuracy. The report lists the actual attenuation of each step
at one frequency of interest. The calibration report may be ordered with the
step attenuators when purchased or performed as a service afterwards.

POS Z BLANK POS 7 BLANK
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SWEEF N §-10V SWEEP QUT/IN
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S~ §757 SYSTEM INTERFACE s e
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SWEEP | =
OSCILLATOR k=
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=t
[
=
=
=
&
[

FILTER

3dB PAD

12dB STEP
ATTENUATOR

120dB STEP
ATTENUATOR

DETECTOR

by,

Figure 4-3.  Dvnamic Power Accuracy Test Setup

PROCEDURE

1.

Set up the equipment, as shown in Figure 4-3, with the detector connected to input A. Allow 30 minutes
Warm-up tme.

For each of the power levels specified in column 1 of the Performance Test Record, calculate the
calibrated power level from the calibration report data as follows:

Calibrated power level =(+10 dBm) minus (120 dB step attenuator calibrated attenuation) minus (12
dB step attenuator calibrated attenuation).

Enter these values in the Calibrated Power Level column (#6) on the Performance Test Record.

Set the 120 dB attenuator to 10 dB and set the 12 dB attenuator to 0 dB.

Set the HP 8330B to generate 50 MHz CW without internal modulation by pressing [INSTR PRESET]
[CW] 5] [0 [MHz]. Press [ L1 MOD] to turn off internal modulation. External modulation is used
to ensure accurate modulation characteristics.

Performance Tests
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4-3. DYNAMIC POWER ACCURACY (cont’d)

5.

10.

11.

12.

13.

14,

15.

16.

Activate the cursor of the HP 8757A by pressing [CURSOR]. Then rotate the POWER knob on the
RF plug-in to set the cursor value (CRSR) to +10 dB minus (calibrated attenuation at 10 dB attenuation).

NOTE

The internal power level resolution of the RF plug-in is better than the
0.1 dB of displayed resolution. Make this adjusiment siowly and carefully, Do
not change this setting for the remainder of the procedure.

Note and record on the Performance Test Record the cursor value displayed on the CRT.
Set both attenuators to 0 dB attenuation.

Calculate the dynamic accuracy error as follows:

Dynamic accuracy error = (cursor value) minus (calibrated power level)

Include and preserve signs in this calculation. Enter .this value in the Dynamic ACC Error (dBm) colomn
(#8) of the Performance Test Record.

Set the attenuator(s) for the next Nominal PWR LVL (dBm).

NOTE

For power levels of —40 dBm and below use the averaging factor specified
on the Performance Test Record to reduce trace noise. Set the attenuator{s)
for the desired power level. Press [AVG] [AVG FACTOR] [1] or [{] as required
for the appropriate averaging factor. Press [AVERAGE ON OFF] to turn on
averaging. Press cursor, and when the trace setties, note in the MEAS PWR
LVL column (#7) the CRSR vaiue displayed on the CRT. Press [AVG ON OFF]
to turn off the averaging factor before resetting the attenuaior(s).

Repeat steps 6, 7, 8 and 9 for each power level listed on the Performance Test Record.

Set the 120 dB attenuator to 10 dB attenuation and the 12 dB attenuator to 0 dB attenuation. If the
displayed cursor value is not within 0.02 dB of the value recorded in step 6, repeat steps 5 through 10.

Connect the detector to input B.

Measure input B by pressing [MEAS] [B]. Repeat steps 5 through 11.

If the mstrument if an Option 001, connect the detector to input C, measure and record the data as above.
Connect the detector to input R, measure and record the data as above.

If the HP 8757A fails the dynamic accuracy test, refer to “In Case of Difficulty” in Section 111 or
to Section VIII of the Service Manual.
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4-4. MODULATOR DRIVE
SPECIFICATION

The modulator drive provides 2 +2.2V into 50 ohms. The frequency accuracy is 27.778 +0.012 kHz and
symmetry is 50/50 +1%.

DESCRIPTION

The amplitude of the modulator drive (into 50 ohms) is checked with an oscilloscope. The frequency and
symmetry of the modulator drive are measured with a universal counter.

MODULATOR

NETWORK

ANALYZER OSCILLOSCOPE
. A,

) e O::mua
. goaa
I S ooagc
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o]
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0
oXe X @ R+
@um}mn o @

@ oouans ()
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l CHAN. A
Figure 4-4.  Modulator Drive Test Setup
EQUIPMENT

Oscilloscope™ ... . HP 1740A
Universal COUnter ... ... ... e HP 5316A
2 Adapters, BNCtee (m)(D() ... .o L HP P/N 1250-0781
S0ohmLoad ... ... .. HP 11593A

*NOTE

The HP 1740A oscilloscope’s 50 ohm input will dissipate 5 Vrms. If another
oscilloscope is used, its 50 ohm input must be able to dissipate 3 Yrms or
about 200 mW. If not, use the oscilloscope’s high impedance input and
externally terminate the input with a BNC tee and 50 ohm load.

Voltage Amplitude
1. Connect the HP 8757A to the oscilloscope as shown in Figure 4-4.
2. Press HP 8757A [PRESET] to turn on the modulation.

3. Set the oscilloscope functions as follows: DISPLAY A, TRIGGER A, CHAN A VOLTS/DIV set at
1, TIME/DIV set at 5us, TRIGGERING AUTO, HORIZONTAL DISPLAY MODE MAIN. Set all
other buttons out.

4. Setoscilloscope input to GND, adjust POSN to vertically center the trace, then reset input to 50 OHM.
5. Adjust the oscilloscope TRIGGER LEVEL for a stable display.
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6.

Both positive and negative portions of the square wave should exceed 2.2V in absolute magnitude.
Record the smaller value on the Performance Test Record, step 6.

Frequency Accuracy and Symmelry

10.

i1

12.

13.

14,

15.

MODULATOR

NETWORK A
ANALYZER UNIVERSAL COUNTER
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oo O goaq
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Figure 4-5.  Frequency Accuracy and Symmetry Test Setup

Turn the universal counter ON. Set all other keys out.

With the universal counter inputs disconnected, rotate the channel A LEVEL/SENS knob CCW until
the TRIGGER LEVEL LED lights. Rotate the knob CW until the LLED just extinguishes. Repeat this
procedure for channel B. This sets the trigger levels to 0.0V. Once set, do not readjust these two knobs.
Connect the equipment as shown in Figure 4-5.

Set channel A at RISING EDGE and channel B at FALLING EDGE. This sets channel A to trigger
on the rising edge, B on the falling edge.

Press FREQ A to measure the modulation frequency. Record this frequency on the Performance Test
Record, step 11.

Set the FREQ/PERIOD key (blue) to PERIOD and select T1 AVG A to B to measure the positive half
cycle. Record this value on the Performance Test Record, step 12.

Reset channel A 1o trigger on the falling edge and B on the rising edge to measure the negative half
cycle. Record this value on the Performance Test Record, step 13.

The symmetry specification is verified when the test limits of steps 12 and 13 are met.

If the HP 8757A fails one or more parts of the modulator drive test, refer to “In Case of Difficulty”
in Section IH or to Section V1II of the Service Manual.

HP 8757A
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4-5. HP INTERFACE BUS AND 8757 SYSTEM INTERFACE
SPECIFICATION

. NOTE

The following diagnostic test verifies the hardware associated with the
HP interface bus and 8757 system interface. These have no electrical
specifications or performance standards other than IEEE Standard 488-1878.

The HP interface bus (HP-IB) and 8757 system interface operate according to IEEE Standard 488-1978.
They allow bi-directional communication with other instruments and/or controllers.

DESCRIPTION

The HP interface bus and 8757 system interface connectors are connected together with an HP-IB cable.
Internal diagnostic routines check the ability of both ports to send and accept data. This procedure also
serves as an operator’s check of the remote mode.

HP INTERFACE B787 SYSTEM
2us INTERFACE

1 NETWORK
ANALYZER

P
|
j
I
i

- BOADGAY0 .

Figure 4-6.  HP Interface Bus and 8757 System Interface Test Setup

EQUIPMENT

HP-IBCable ... ... o HP 10833A/B/C/D

PROCEDURE

I. Connect the HP-IB cable between the rear panel HP INTERFACE BUS and 8757 SYSTEM
INTEREACE ports as shown in Figure 4-6.

2. Press [PRESET].
3. Press [SYSTEM], then soft keys [MORE] [SERVICE] [A6 HPIB INSTBUS] [HPIB TESTS]. Then
press [HPIB TALK] to run the first diagnostic test. In this test, the HP interface bus sends test data

to the 8757 system interface, acting as talker. If the test passes, the CRT displays “HPIB TALK PASS™;
other messages indicate the test failed. Record the results on the Performance Test Record, step 3.
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4. Press {HPIB LISTEN] to run the second diagnostic test. In this test, the HP interface bus port
accepts test data from the 8757 system interface, acting as listener. If the test passes, the CRT displays
“HPIB LISTEN PASS”; other messages indicate the test failed. Record the results on the Performance
Test Record, step 4.

5. Press [PRESET] or [EXIT SERVICE] to exit the diagnostic test, and disconnect the HP-IB cable.

6. If either of the tests fails, refer to “In Case of Difficulty” in Section HI, or to Section VIII of the
Service Manual.
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4-6. DETECTOR CONTROL CIRCUITRY
SPECIFICATION

The HP 8757A has the capability to determine which type of detector is connected to each of the three
inputs (four in Option 001). In addition, it can also determine some of the characteristics of each detector,
as well as its temperature if the detector has this capability. This test verifies the operation of the detector
control circuitry.

DESCRIPTION

Instrument [PRESET] verifies most of the detector control circuitry. To completely verify the control
circuitry at each of the inputs, the sense resistor (1.0k ohms) must be measured. This is done by measur-
ing the voltage drop across the resistor when an HP 11664 detector is connected to the input (1.0k ohms
to ground).

NETWORK ANALYZER

=
f=
o
3
[=;
[=
al
el

DETECTCR

(W=

Figure 4-7.  Detector Control Circuitry Test Setup

EQUIPMENT

Detector ..................... HP 11664A (S§/N 25000 or above) or HP 11664E

PROCEDURE

1. Onthe HP 8757A, press [PRESET]. If the instrument passes [PRESET], most of the detector control
circuitry is verified, with the exception of the sense resistors for each input.

2. Press the [SYSTEM] key. Then press soft keys [MORE] and [SERVICE].
3. Press soft keys [A4 ADC] and [MORE].

4. Press soft keys [CHANNEL VOLTS], [CHANV DET DAC], [MODE 1] and [DET DAC MAX].
The CRT displays the DRIVE and SENSE voltages for each of the inputs.

5. Connect the detector to input A of the HP 8757A as illustrated in Figure 4-7,

Performance Tests
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4-8. DETECTOR CONTROL CIRCUITRY {cont’d)

6.  Note the CHAN A SENSE and DRIVE voltages displayed. With the detector connected to the input,
the SENSE voltage should drop to one half of the DRIVE voltage +3%. Record the results as pass
or fail in the Performance Test Record, step 6.

7. Repeat steps 5 and 6 for the B, C (Option 001), and R inputs. Record the results as pdbb or fail in
the Performance Test Record, step 7.

8. Ifthe detector control circuitry test fails, refer to “In Case of Difficulty” in Section III, or to Section
VIII of the Service Manual.
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PERFORMANCE TEST RECORD (1 of 5)

Test Lower Test Result Test Resuit Upper
Limit {Before Cal) (Afier Cal) Limit
4-1, Seif Test
2. Press [PRESET] PASS
4-2, Dynamic Range
3. RF ON (A) +16 dBm —
4. RF OFF (A) — -0 dBm
6. RF ON(B) +16 dBm —
7. RF OFF (B) — —6( dBm
9. RF ON (C) (Opt 00D 416 dBm —
RF OFF (C) (Opt 001) — -60 dBm
10. RFON®R) +16 dBm e
RF OFF (R} — ~60 dBm
4-3. Dynamic Accuracy
See remaining pages of Performance Test Record.
Lower Limit Test Result Upper Limit
4-4, Modulator Drive
6. Absolute magnitude 2.2v — —
11. Modulation frequency 27766 kHz S 27790 kHz
12. Positive half cycle 1765 us e 18.35 us
13. Negative half cycle 1765 ps 18.35 us
4-5. HP Interface Bus
and 8757 System Interface
3. HPIB TALK PASS S —
4. HPIB LISTEN PASS - —
4-6. Detector Control Circuitry Test Result Limit
6. CHAN A SENSE 172 CHAN ADRIVE V +3%
7. CHAN B SENSE V2 CHAN B DRIVE V +3%
CHAN C SENSE 172 CHAN CDRIVE V +3%
{Opt 001
CHAN R SENSE /2 CHAN R DRIVE V +3%
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PERFORMANCE TEST RECORD (2 of 5)
A Input (Perfor'm llast fi?ie measurements with Avqaging ON. Averaging
Factor is listed in column 2 and placed within parentheses.)
1, Nominal | 2. Nominal | 3, Nominal 47 CAL 52 CAL 62 CAL 7 MEAS |6, Dynamic | % UPmer
Fliom - | Sting (18] Setting (48) | (120 0B ATTN) | 12 dB AT (10 dBm - CAL AT | Gurson (B Eror daim) e

0 +10 0 REF REF
+10 0 0 0.20
+6 0 4 0.16
+3 0 7 6.13
0 10 0 REF REF
-3 10 3 0.13
-6 10 6 0.16
—10 20 0 0.20
—-13 20 3 0.23
—-16 20 6 0.26
-20 30 0 0.30
—25 30 3 0.30
-30 40 0 0.30
—35 40 5 0.30
~40 50 (16) 0 0.30
—-45 50 (32) 5 0.35
-30 60 (64) 0 0.40
-55 60 (64) 5 0.80
—~60 70 (64) 0 1.20
*Record on B Input, C Input (if Option 001) and R Input Performance Test Record.
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PERFORMANCE TEST RECORD (3 of 5)

Performance Tests

B Input (Perforfn lfist fi\.ze measurerments with Avgrag.ing ON. Averaging
Factor is listed in column 2 and placed within parentheses.)
1. Nominal | 2. Nominal | 3. Nominal 4 CAL 5* CAL 6 CAL 7. MEAS |8, Dynamip | % UPRer
PWR VL | 120 dB ATTEN | 12 4B ATTEN ATTEN ATTEN PWR LVL (dBm) PWR LVL ACC

(@Bm) | Setting (dB) | Setting (dB) | (120 dB ATTN) | 12 dB ATTN) | (10 dBm — CAL ATTN) | (Cursor) (dBm) | Error (dBm) (A\f,’;f]‘:}“’

0 + 10 0 REF REF
+10 0 0 0.20
+6 0 4 0.16
+3 0 7 6.13

0 10 0 REF REF
~3 10 3 0.13
) 10 6 0.16
- 10 20 0 0.20
-13 20 3 0.23
- 16 20 6 0.26
—320 30 0 (.30
~25 30 5 0.30
30 40 0 .30
-35 40 5 0.30
— 40 50 (16) 0 0.30
—45 50 (32) 5 0.35
-30 60 (64) G 0.40
—55 60 (64) 5 0.80
—60 70 (64) O 1.20
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PERFORMANCE TEST RECORD {4 of 5)
¢ Input (Perfon;r; llast fiYe measurements with Avgaging ON. Averaging
Factor is fisted in colomn 2 and placed within parentheses.)
1. Nominal | 2. Nominal | 3. Nominal 4r cAL 5- CAL 67 CAL 7 MEAS  |8. Dynamic | - UPPO!
Tbm) | ‘Seing (45) | Seling @) | (12048 ATT) | 124 ATTN) | 10 dBm — CAL AT | (Crsn (0B | Evor (s | LS

0 +10 0 REF REF
+10 0 0 0.20
+6 0 4 0.16
+3 0 7 0.13

0 10 0 REF REF
-3 10 3 0.13
—~6 10 6 0.16
-10 20 0 0.20
—13 20 3 0.23
—16 20 6 0.26
-20 30 0 0.30
—25 30 5 0.30
—30 40 0 0.30
—35 40 5 0.30
—40 50 (16) 0 0.30
—45 50 (32) 3 0.35
- 50 60 (64) 0 0.40
—55 60 (64) 5 0.80
-60 70 (64) 0 1.20
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- ‘PERFORMANCE TEST RECORD (5 of 5)

Performance Tests

R lflp.{lt‘ (Perform E:ast fiye measurements with Ave_ragi_ng ON. Averaging
Factor is listed in column 2 and placed within parentheses.}
1. Nominal 2. Nominatl 3. Nominal 4* GAL 5" CAL 6* CAL 1. MEAS €. Dynamic | 9. Upper
PWRLVL | 120 4B ATTEN | 12 dB ATTEN ATTEN ATTEN PWR LV {dBmj PWR VL - ACC Limit
. {dBm) Setting {dB) ‘Setting {dB) (120 d8 ATTN} | (12.dB ATTN) | (10 dBm — CAL ATTN} | (Cursor) (dBm) | Error (dBm)
0 +10 O REF REF
10 0 0 0.20 .

+6 0 4 0.16
+3 0 7 0.13
0 10 0 REF REF
-3 10 3 0.13
-6 10 6 0.16
-10 20 0 0.20
=13 20 3 0.20
-16 20 6 0.20
~20 30 0 0.20
25 30 5 0.20
=30 40 0 0.20
—-35 40 5 0.20
—40 50 (16) 0 0.20
-45 50 (323 5 0.30
50 60 (64) 0 0.40
- 55 60 (64) 5 0.80
-60 70 (64) 0 1.26
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