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Prmtmg History

‘New edmons of this manual will incorporate all material updated since the previous editions.
The manual ‘printing date and part number indicate its current edition. The printing date

changes when a new edition is printed. (Minor corrections and updates which are incorporated

at reprmt do not cause  the date to change.) The manual part number changes when extensive
techmcal changes are mcorporated

Edition Date

bDn. Edition 1 October 1991
o Edition 2 May 1992

Edition 3 October 1993

‘Manual Applicability

This manual applies directly to HP 8530A Receivers having an HP 85102R IF detector with
serial number prefix 3238A or higher, running firmware revision A.01.60

Safety, Wa.rranty, Regulatory Information

Safety, warranty, and regulatory information is supplied in the HP 8530A Operating and
Progmmmmg Manual '

Warning = Before this instrument is switched on, make sure it has been properly
grounded through the protective conductor of the ac power cable to a
g socket outlet provided with protective earth contact.

Any interruption of the protective (grounding) conductor, inside or
~“'outside the instrument, or disconnection of the protectlve earth terminal
‘can result in personal injury. .

Cauflon " Before this z'nstm'mem is switched bn, ‘make sure its primary power circuitry

; ~ has been adapted to the voltage of the ac power source.
# ' Failure to set the ac power input to the correct voltage could cause damage to

the instrument when the ac power cable is plugged in.




Instrument Overview L T hR

For more information on instrument controls, refer to “Front Panel Overview” in Chapter:1. anidt
“Front and Rear Panel” (Chapter 3) in the HP 85304 Operating and Progmmmmg Manial. 7 7
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Figure 0-1. Instrument Overview

1. Display S I R

The display shows measurement results and mformatlon messages. It also shows the nam@s‘“oﬁ’ s
display softkeys -

2 SOftkeys o “f B i ' a FEERE REA N

Many functions are controlled by softkeys. The title of each softkey i is dlsplayed on the ghsplay .
Tl hen st
3. Entry BIOCR ‘ ¢ B R EEh

The entry block allows you to:
= Enter numeric values using the keypad (o) through (9), (+-/)-

a Terminate values with appropriate units (giga or nano), (M/u) (mega or micro), (k/m) (kilo
or milli), (basic units),

m Increase or decrease values using the (A) and (¥) keys, or using the rotary knob.
m Correct errors using the key.

s Go up one level of softkey menus by pressing (PRIOR MENU).

m Turn OFF the active function by pressing (ENTRY OFF).
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. selects how many different measurements to display on the screen at once.
- allows you to use the marker features of the instrument.

4. Stafﬁs Display

“x'Fhis -diagnostic/status display has the characters RL T S 8 4 2 1 in it. This display shows the

HP-IB:Remote (R), Listen (L), or Talk (T) status, or shows if a service request “SRQ” has been
asserted (S). The numbers are self-test indicators.

5. Disc Drive

The disc drive accepts 3.5 inch DOS or Hewlett-Packard LIF format disks. Either 720 kB or
1.44 MB DOS disks can be used. The HP 8530A can show disc contents, format in DOS or LIF
format, delete files, or undelete the last file deleted (undelete works on LIF format discs only).

6. TEST Button
Causes self tests to be performed on the receiver.
7. AC power switch |

This switch applies AC power to the Display section (turn this ON after the power switch on
the bottom box, see item 10).

8. Channel Séleét

The two channels make the same measurement, and then split the raw data results into two
parallel data processing pathways. Each channel allows you to apply different instrument
features independently of the other channel. The final results from each channel can be
displayed separately, or they can be overlaid on the same graticule.

9. Menus

Contains several major functions

@ (CAL) controls three different types of measurement calibration.
ﬁ%.‘"selects Angle, Frequency, or Time Domain operation. . - T

N

galgeih o . 4 . ' ot o

10°A¢ power switch

" -This switch applies AC power to the bottom section.
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11. Instrument State
Contains several functions:.

. allows you to specify the HP-IB addresses of the receiver and “slave” instrument
connected to the System Interconnect. (The System Interconnect is the HP 8530A’s
“personal” HP-IB bus. Any devices connected to it (printers, plotters, RF or LO sources) are
controlled exclusively by the HP 8530A.

® (SAVE) and (RECALL) allow you to save current measurement settings to one of eight save/recall
registers (for later recall).

[ any setup you save in save register 8 becomes the “user preset” state. Any
time you turn power ON or press the settings stored in register 8 are retrieved.

12. Stimulus Block :

The stimulus block controls most of the functions associated with the basic measurement setup.
Stimulus controls include: r

m Measurement start/stop or center/span values for angle, frequency, or time.

m Power levels for RF and LO sources.

= Sweep type (single sweep, continuous sweeps, ramp sweep, step sweep, and more).

m Number of measurement points (in Frequency Domain), or increment angle (in Angle
Domain).

= Frequency List mode setup.

m Trigger mode (internal, external, or HP-IB).

m HP 85370A Position Encoder controls.

13. Parameter Block

This block selects which HP 8530A inputs to measure. the main keys through

select different “ratioed” measurements. “Ratio” means that a test and reference
signal are measured, and then are mathematically divided together. This method provides
very accurate measurement results. Softkey menus under this block’s key allows you
to measure any of the four input lines without ratioing. (This feature allows you to check the
signals on the al, a2, bl, or b2 input lines.)

14. Auxiliary Menu
This area contains three control keys:
n allows you to print or plot the measurement results.

] allows you to use the disc drive to save or load files, format discs, and perform other
disc-related functions.

= contains instrument configuration functions. Examples of the type of functions that
are controlled are: phase lock, IF calibration, power leveling, and multiple-source setup
(used when more than one source is connected to the HP 8530A). The system key also has
service menus that are used when troubleshooting the instrument.

15. Format Block

This block allows you to select different display formats such as Cartesian or polar, in linear or
log format.
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16. Response Block

This block controls the following:

= Display scale

= Position and value of the reference line
m Automatic display scale (autoscale)

m Measurement averaging

= Trace smoothing

= Trace “normalization” (A specific point on the measurement trace is set to 0 dB, and other
portions of the trace are displayed relative to that.)

m Magnitude slope and offset control
m Phase offset control

m Coaxial, waveguide, or user-definable electrical delay selection

17.

This key is used when you are making swept measurements. It aborts any measurement that is
in progress. If you are using the single sweep mode, can start a new sweep.

-
X
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Figure 0-2. Sections in the HP 8530A User’s Guide.
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Chapter 1. Getting Acquainted with the HP 8530A receiver

Chapter 1 provides a quick overview of the front panel controls, display, rear panel, and HP
8530A features.

Chapter 2. Manual Measurement Examples ‘ -

Chapter 2 shows very basic antenna and RCS measurement examples. Ly

Chapter 3. Calibration
Chapter 3 describes the calibration features of the HP 8530A, and how to use them.

Chapter 4. Measurement Tutorlals

This chapter gives more in-depth information on making measurements. Feature ch01ces are
explained so you can customize measurements to suit your needs. This chapter also explams
how to use the HP 85370A Position Encoder. e
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Chapter 5. Common Measurement Tasks

Chapter 5 describes specific measurement tasks such as:

Finding boresight Using Markers

Determining 3 dB beamwidth Measuring depth of a nuil
Displaying data relative to the peak Displaying more than one trace
Using averaging Using frequency list mode

Chapter 6. Disc Drive Operation

Explains how to use the built-in disc drive to store and retrieve data, instrument state files, and
other types of information.

Chapter 7. Printing and Plotting

Describes how to output screen “snapshots” or tabular data to printer or plotter. A wide range
of HP printers and plotters are covered in detail.

Chapter 8. Making Automated Measurements

Chapter 8 explains how to measure up to 5,000 points per second using Fast CW mode, and
how to use the Fast IF Multiplexing. (Fast IF multiplexing is similar to Fast CW, but allows the
receiver to automatically switch between different input ratios at each angle or frequency
point.)

Chapter 9. In Case of Difficulty
This chapter explains:

s How to solve common operation problems
® What to do when specific error messages are displayed on the screen.
s How to solve basic hardware problems.

Appendix A, Optimizing Dynamic Range

‘Conﬁgun'ng the system for optimum dynamic range entails using the highest RF power settings -

possible without overdriving the receiver. Appendix A explains how to configure your system
s0 optimum dynamic range is available.

Appendix B, Compatible Instruments and Peripherals

if' Lists compatible RF and LO sources, frequency converters, positioner controllers, printers,

plotters, and monitors.

‘Appendix C, Supplies, Accessories, After-Sale Options

Lists commonly-needed supplies (plotter pens, paper, discs) and after-purchase options (time
domain option, rack-mount hardware, connector savers, and touch-up paint).

Appendix D, Connector Care

Explains connector care techniques and cleaning procedures.



Other Manuals that Come with the HP 8530A
The following manuals are supplied with the HP 8530A:

Operating and Programming Manual
The Operating and Programming manual serves two purposes:

m It provides in-depth reference information on front panel features, organized around the
front panel functional blocks.

m It provides tutorial information on remote programming, with many HP BASIC examples.

Keyword Dictionary
The Keyword Dictionary explains:
a The function of each front panel key or display softkey, organized by key/softkey name.

= What each HP-IB programming code does, including syntax and programming sequence
details.

Front panel key/softkey and programming code descriptions coexist in the same section, in
alphabetical order.

On-Site Service Manual
The On-Site Service Manual contains:
= Installation

n Troubleshooting

m Performance tests and specifications

Typeface Conventions

Bold Bold type is used for terms that are listed in the glossary.
Ttalics Italic type is used for emphasis and for the titles of manuals and other
publications. It is also used when describing a computer variable.
Computer Computer type is used to depict HP-IB commands.
Display Display type is used to show messages which are displayed on the
: receiver’s display.
Front panel keys are enclosed in boxes.

Soft keys are the keys on the right-hand side of the display. The
function of these keys changes depending on the menu you are in.
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Product Description

The HP 8530A is a high-performance receiver that has been designed specifically for antenna
and radar cross section (RCS) measurements.

The HP 8530A allows you to make angle-scan and frequency-scan measurements of antennas,
or make RCS measurements using the time domain feature.

Very fast measurement speeds are possible with the HP 8530A. By using a computer controller,
the receiver can measure up to 5,000 data points per second.

The receiver has very high sensitivity and dynamic range. The HP 8530A provides a large
amount of measurement flexibility, providing the features you need for many different types of
measurements.

The HP 8530A must be used with a frequency down converter. The following HP down
converters are supported:

s HP 8511A/B frequency converter
s HP 85310A distributed frequency converter
a HP 85325 millimeter wave subsystems (the HP 85325A and HP 85309A, used together, make

a complete frequency converter system).

These products down-convert microwave (or millimeter) signals to 20 MHz test and reference
signals that are measured by the HP 8530A. Figure 1-1 shows the basic block diagram of an
antenna measurement system.
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Figure 1-1. Basic Antenna Measurement Block Diagram

Receiver Performance

- The most important feature of the HP 8530A is the accuracy and speed with which it makes

measurements. The important performance features are:

m Excellent sensitivity.
m Excellent linearity over a wide dynamic range.
s High speed data acquisition capability.

Sensitivity

The foundation of good system performance and high speed is sensitivity—the ability to
measure very small signals. Excellent sensitivity is only possible in systems that have very low
noise. When used with the HP 85310A frequency converter, the HP 8530 can measure signals
of —113 dBm from 3 to 18 GHz, and —96 dBm from 18 to 26.5 GHz. Excellent sensitivity
improves the signal-to-noise ratio of your system, allowing you to measure smaller signals more
quickly, and with greater accuracy.
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Linearity over a Wide Dynamic Range

Accuracy errors can occur when the power from the test antenna varies in signal level. For
example, assume that a test antenna has a bore-sight measurement of 0 dBi (—20 dBm) and an
off-axis null of —50 dBi (—70 dBm). This is a difference of 50 dB. The HP 8530A receiver has
0.03 dB of error in this case. Even with a 60 dB difference the HP 8530A has less than 0.04 dB
of error due to linearity. This specification is called “dynamic accuracy.”

Fast Measurement Speed

The HP 8530 can measure 5000 points per second. As mentioned earlier, averaging slows
measurement speed. Because of the HP 8530A’s excellent performance, you will need less
averaging, and can make faster measurements, than you would when using a receiver with less
performance. '

High speed measurements are performed using the “Fast CW” mode, and must be done through
computer co