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Contacting Agilent

By internet, phone, or fax, get assistance with all your test and measurement needs.
Table 1-1 Contacting Agilent

Online assistance:

United States
(tel) 1 800 452 4844

New Zealand
(tel) 0 800 738 378

(fax) (+64) 4 495 8950

www.agilent.com/find/assist

Latin America
(tel) (305) 269 7500
(fax) (305) 269 7599

Japan
(tel) (+81) 426 56 7832
(fax) (+81) 426 56 7840

Asia Call Center Numbers

Canada
(tel) 1 877 894 4414
(fax) (905) 282-6495

Europe
(tel) (+31) 20 547 2323
(fax) (+31) 20 547 2390

Australia
(tel) 1 800 629 485
(fax) (+61) 3 9210 5947

Country Phone Number Fax Number
Singapore 1-800-375-8100 (65) 836-0252
Malaysia 1-800-828-848 1-800-801664
Philippines (632) 8426802 (632) 8426809
1-800-16510170 (PLDT 1-800-16510288 (PLDT
Subscriber Only) Subscriber Only)
Thailand (088) 226-008 (outside Bangkok) | (66) 1-661-3714
(662) 661-3999 (within Bangkok)
Hong Kong 800-930-871 (852) 2506 9233
Taiwan 0800-047-866 (886) 2 25456723

People’s Republic
of China

800-810-0189 (preferred)
10800-650-0021

10800-650-0121

India

1-600-11-2929

000-800-650-1101
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Notice.
The information contained in this document is subject to change without notice.

Agilent Technologies makes no warranty of any kind with regard to this material,
including but not limited to, the implied warranties of merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained
herein or for incidental or consequential damages in connection with the furnishing,
performance, or use of this material.




Certification

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

The foregoing warranty shall not apply to defects resulting from improper
or inadeguate 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.

ITSheadExclusive 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.




In This Book ...

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

introduces the HP 85712D EMC auto-measurement
personality and the HP 84100B/HP 84110B EMC
pre-compliance evaluation systems.

discusses installing both the HP 85712D EMC
auto-measurement personality and the EMC tower/turntable
program.

outlines several tasks designed to help you begin using
the HP 85712D EMC auto-measurement personality
downloadable program (DLP) as quickly as possible.

describes, in alphabetical order, each of the HP 85712D EMC
auto-measurement personality’s front-panel softkeys.

contains information about the HP 85712D EMC
auto-measurement personality’s test setup library.

demonstrates basic spectrum analyzer measurements with
examples of typical measurements; each measurement
focuses on different functions.
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Introducing the EMC Auto-Measurement
Personality

This chapter introduces the HP 85712D EMC auto-measurement personality
and the HP 84100B/HP 84110B EMC pre-compliance evaluation systems:

e Features of the HP 85712D EMC auto-measurement personality

e Features of the HP 84100B/HP 84110B EMC pre-compliance evaluation
system

System components, options, and accessories
e I'ront- and rear-panel features

e Screen messages

Softkey menu map

Manual Terms and Conventions ............................ 1-4
Introducing the EMC Auto-Measurement Personality .......... 1-6
Configuration Menu ........... .. .. .. .. . .. . 1-7
Manual Measurement Test Menu ........................... 1-8
Automated Measurement Test Menu ........................ 1-9
Introducing the HP 84100B/HP 84110B EMC Systems ........ 1-10
What You Received with the HP 84100B EMC System ....... 1-12
What You Received with the HP 84110B EMC System ....... 1-15
Getting Acquainted with the Analyzer ..................... 1-19
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Start Here

If You Are Familiar with the EMC Auto-Measurement
Personality

Read this chapter, then use the manual as a reference. Use the menu maps at
the end of this chapter to help you locate the front-panel softkeys.

CAUTION

If You Are Unfamiliar with the EMC Auto-Measurement
Personality

Read this chapter, then read chapters 2, 3, and 5. These chapters outline
several tasks to help you to learn more about the EMC measurement
personality.

e EMC system installation ............................. Chapter 2
e Diagnosing EMI problems using a close-field probe ... .. Chapter 3
e Making localized susceptibility measurements .......... Chapter 3
o Conducted EMI evaluations .......................... Chapter 3
e Radiated EMI evaluations using a biconical antenna ....Chapter 3
¢ Making basic spectrum analyzer measurements ........ Chapter 5

The HP 85712D EMC auto-measurement personality requires a spectrum
analyzer firmware version 26.10.90 or higher.
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Manual Terms and Conventions

HP 859XE Spectrum Analyzers Series

The HP 859XE series spectrum analyzers invoke the following keys:

Key

Softkey

SOFTREY

DISPLAY

A boxed word in this typeface represents a key
physically located on the instrument.

A word in a shaded box represents a “softkey” that
appears on the display of your spectrum analyzer. The
softkey label is determined by the EMC personality.
Softkeys with the first letter capitalized guide the user
to another menu (HP 859XE spectrum analyzer series
only).

A word in a shaded box represents a “softkey” that
appears on the display of your HP 859XE spectrum
analyzer. The softkey label is determined by the
EMC personality. Softkeys with all letters capitalized
perform a specific action and do not lead to another
mentl.

Text printed in this typeface represents text displayed
on the display.
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Introducing the EMC Auto-Measurement Personality
Manual Terms and Conventions

HP 859XA Spectrum Analyzers Series

The HP 859XA series spectrum analyzers invokes the following keys:

(Key) A boxed word in this typeface represents a key
physically located on the instrument.

Softkey A word in this shaded typeface represents a “softkey”
that appears on the display of your spectrum analyzer.
The softkey label is determined by the instrument’s
firmware.

DISPLAY Text printed in this typeface represents text displayed
on the display.
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Introducing the EMC Auto-Measurement
Personality

The HP 85712D EMC auto-measurement personality adds three EMC analyzer
modes (EMC configuration, EMC manual, and EMC automated measurements)
to the spectrum analyzer. The HP 85712D can be installed in any of these
Hewlett-Packard spectrum analyzers:

HP 8591E
HP 8593E
HP 8594E
HP 8595E
HP 8596E
HP 8591A
HP 8593A
HP 8594A
HP 8595A

NOTE

To take full advantage of all the features implemented in the EMC auto-measurement personality,
Option 103 (quasi-peak detector and AM/FM demad) must be installed in the analyzer.

When installed in an HP 8590 Series spectrum analyzer, the HP 85712D
provides all the capabilities and functions of the standard spectrum analyzer,
with the addition of very specific EMC (electromagnetic compatibility)
measurement functions. When used in conjunction with the HP 11945A
close-field EMC probe set (Option E51), the combination becomes a powerful
EMC analyzer for locating and evaluating potential EMC trouble areas. Add
an HP 11966C biconical antenna, an HP 11966D log periodic antenna, or an
HP 11967C line impedance stabilizing network (LISN) and use the HP 85712D
EMC personality to facilitate precompliance measurements.
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Introducing the EMC Auto-Measurement Personality
Introducing the EMC Auto-Measurement
Persanality

NOTE

Included on the HP 857120 EMC auto-measurement personality card are typical transducer factors and
cammon limit lines.

Configuration Menu

The EMC configuration (EMC Config) menu gives you access to configuration
functions. EMC Config menu capabilities include the following functions:

Loading complete setups including: frequency range, bandwidths,
detectors, antenna factors, limit lines, and preamp signal loss.

One of four CISPR (International Special Committee on Radio Interference)
frequency ranges with specific bandwidths.

The appropriate close-field probe transducer factors.
The appropriate antenna factors.

The appropriate amplitude offset to account for preamplifier gain or cable
loss.

The desired limit line.
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Introducing the EMC Auto-Measurement
Persanality

Manual Measurement Test Menu

The manual test (EMC Manual) menu gives you access to special spectral
analysis functions particularly suited for EMC troubleshooting. EMC Manual
menu capabilities include the following functions:

e Active control of the marker.

o Magnetic-field strength measurements.

e Demodulation of signals at the marker location. *
e Display trace control and manipulation.

e Narrowband and broadband signal discrimination.
o Normalization to a reference trace.

e Average detection measurements.

Quasi-peak detection measurements. **

Using these functions with the general purpose spectrum analyzer functions
will help you evaluate difficult EMC problems.

NOTE
* This function appears only with Option 102 {built-in AM/FM speaker and TV synch trigger] or Option
103 (built-in quasi-peak detection and AM/FM demod).

** This function appears only with Option 103 (built-in quasi-peak detection and AM/FM
Demod).
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Introducing the EMC Auto-Measurement
Persanality

Automated Measurement Test Menu

The Automated (EMC Automatn) Measurement Test menu gives the user
access to a group of automated test functions, which perform measurements
with a minimum of operator intervention. The user makes the measurements
in an environment where all signals can be assumed to be device emissions.
Capabilities include:

e [ully automated data taking functions.

e [ull measurement setups.

Selection of limit margins.

Selection of detection methods.

Selection of a range of data output options to the display, printer, or plotter.

Selection of data printing or plotting options.
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Introducing the

HP 84100
HP 84110

The HP 84100B and HP 84110B EMC pre-compliance evaluation systems
are powerful, low-cost systems that help you evaluate the electromagnetic

B and
B EMC Systems

compatibility (EMC) performance of your product designs.

Your system consists of a spectrum analyzer (plus accessories) and an
HP 85712D EMC auto-measurement personality downloadable program
(DLP). The analyzer’s front-panel softkeys control the DLP’s operations. See

Figure 1-1.
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While using the EMC auto-measurement personality, you will be making
measurements using both softkeys and front-panel keys. It is important to
note the manual’s designation for a front-panel key is (key). The front-panel
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Introducing the EMC Auto-Measurement Personality
Introducing the

HP 841008 and

HP 84110B EMC Systems

NOTE

Refer ta the AP 8591F/8593F Spectrum Analyzer Users Guide or the HP 8594F/8595E/8596F Spectrum
Analyzer Users Guide for more specific information about your spectrum analyzer.




What You Received with the HP 84100B EMC
System

Standard System

HP 8591E RF spectrum analyzer (9 kHz to 1.8 GHz) with built-in tracking
generator, narrow bandwidths and HP-IB interface.

HP 85712D EMC auto-measurement personality card.

HP 85712D EMC Auto-Measurement Personality Users Guide (which
includes the HP 84100B/84110B quick-start information).

HP 11945A Option Eb1 close-field probe set (9 kHz to 1 GHz) with
preamplifier, carrying case, cables, and connectors.

Available System Options

Option 004 adds precision frequency reference to spectrum analyzer.
Option 020 deletes tracking generator from HP 8591E spectrum analyzer.

Option 023 replaces the HP-IB interface with an RS-232 interface on the
spectrum analyzer.

Option 040 adds a protective front cover to the spectrum analyzer.
Option 045 deletes the HP 11945A Option E51 close-field probe set.

Option 093 replaces the HP 8591E spectrum analyzer with an HP 8593E
microwave spectrum analyzer (9 kHz to 22 GHz) with narrow bandwidth
and an HP-IB interface.

Option 094 replaces the HP 8591E spectrum analyzer with an HP 8594E
microwave spectrum analyzer (9 kHz to 2.9 GHz) with narrow bandwidth
and an HP-IB interface.
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Introducing the EMC Auto-Measurement Personality
What You Received with the HP 84100B EMC System

Option 095 replaces the HP 8591E spectrum analyzer with an HP 8595E
microwave spectrum analyzer (9 kHz to 6.5 GHz) with narrow bandwidth
and an HP-IB interface.

Option 096 replaces the HP 8591E spectrum analyzer with an HP 8593E
microwave spectrum analyzer (9 kHz to 12.8 GHz) with narrow bandwidth
and an HP-IB interface.

Option 103 adds quasi-peak detection and AM/FM demodulation to the HP
8591E or HP 8593E spectrum analyzers.

Option 193 replaces the HP 8591E RF spectrum analyzer with an HP 8593E
RF spectrum analyzer (9 kHz to 22 GHz). Includes an HP-IB interface,
quasi-peak detector, tracking generator, and memory card reader.

Option 194 replaces the HP 8591E RF spectrum analyzer with an HP 8594E
RF spectrum analyzer (9 kHz to 2.9 GHz). Includes an HP-IB interface,
quasi-peak detector, tracking generator, and memory card reader.

Option 195 replaces the HP 8591E RF spectrum analyzer with an HP 8595E
RF spectrum analyzer (9 kHz to 6.5 GHz). Includes an HP-IB interface,
quasi-peak detector, tracking generator, and memory card reader.

Option 196 replaces the HP 8591E RF spectrum analyzer with an HP 8596E
RF spectrum analyzer (9 kHz to 12.8 GHz). Includes an HP-IB interface,
quasi-peak detector, tracking generator, and memory card reader.

Option 915 add component level information and service guide.




Introducing the EMC Auto-Measurement Personality
What You Received with the HP 84100B EMC System

Recommended Accessories

e HP 2225A Thinkjet printer with the standard HP-IB interface.

o HP 2225D Thinkjet printer with an RS-232 interface (for use with
Option 023).

e HP 7475A six-pen graphics plotter.
o HP 7475A Option 001 - RS-232 interface.
o HP 7475A Option 002 - HP-IB interface.
e HP 10833A HP-IB cable, 1 m.
e HP 10833B HP-IB cable, 2 m.
e HP 17255M RS-252 cable, 1.2 m (for use with Option 23).
e HP 85700A blank 32 kilobyte RAM card.
e HP 82215A blank 128 kilobyte RAM card.
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What You Received with the HP 84110B EMC
System

EMC Accessories Shipped
with Your System

Standard System

HP 8591E RF spectrum analyzer (9 kHz to 1.8 GHz) with built-in quasi-peak
detector (Option 103), narrow bandwidths (Option 130), and HP-IB
interface (Option 021).

HP 85712D EMC auto-measurement personality card.

HP 85712D EMC Auto-Measurement Personality Users Guide (which
includes the HP 84100B/84110B quick-start information).

HP 11945A Opt. E51 close-field probe set (9 kHz to 1 GHz) with
preamplifier, carrying case, cables, and connectors.

HP 11947A transient limiter.

HP 11966C biconical antenna (20 MHz to 300 MHz).
HP 11966D log periodic antenna (200 MHz to 1 GHz).
HP 11968C antenna tripod.

HP 11967C line impedance stabilization network (LISN)
(50 to 250 pH/B0 Q).

HP 11966L 10 meter N-type coaxial cable.




Introducing the EMC Auto-Measurement Personality
What You Received with the HP 84110B EMC System

Available System Options

e Option 010 adds a tracking generator to the spectrum analyzer. It is not
available with Options 093, 094, 095, 096, 193, 194, 195, or 196.

o To add a tracking generator to the HP 8593E, order Option 193 instead of
Option 093.

o To add a tracking generator to the HP 8594E, order Option 194 instead of
Option 094.

o To add a tracking generator to the HP 8595E, order Option 195 instead of
Option 095.

o To add a tracking generator to the HP 8596E, order Option 196 instead of
Option 096.

e Option 023 replaces the HP-IB interface with an RS-232 interface on the
spectrum analyzer.

e Option 040 adds a protective front cover to the spectrum analyzer.
e Option 045 deletes the HP 11945A Option E51 close-field probe set.
e Option 66E adds the HP 11966E double-ridged horn antenna.

e Option 66N replaces the HP 11966D log periodic antenna with an HP
11966N high-frequency log periodic antenna.

e Option 093 replaces the HP 8591E RF spectrum analyzer with an HP 8593E
RF spectrum analyzer (9 kHz to 22 GHz). It includes an HP-IB interface,
quasi-peak detector, narrow bandwidths, and memory card reader.

o Option 093 is not available with Option 010. To add a tracking generator
to the HP 8593E, order Option 193 instead of Option 093.

e Option 094 replaces the HP 8591E RF spectrum analyzer with an HP 8594E
RF spectrum analyzer (9 kHz to 2.9 GHz). It includes an HP-IB interface,
quasi-peak detector, narrow bandwidths, and memory card reader.

o Option 094 is not available with Option 010. To add a tracking generator
to the HP 8594E, order Option 194 instead of Option 094.
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What You Received with the HP 84110B EMC System

Option 095 replaces the HP 8591E RF spectrum analyzer with an HP 8595E
RF spectrum analyzer (9 kHz to 6.5 GHz). It includes an HP-IB interface,
quasi-peak detector, narrow bandwidths, and memory card reader.

o Option 095 is not available with Option 010. To add a tracking generator
to the HP 8595E, order Option 195 instead of Option 095.

Option 096 replaces the HP 8591E RF spectrum analyzer with an HP 8596E
RF spectrum analyzer (9 kHz to 12.8 GHz). It includes an HP-IB interface,
quasi-peak detector, narrow bandwidths, and memory card reader.

o Option 096 is not available with Option 010. To add a tracking generator
to the HP 8595E, order Option 196 instead of Option 096.

Option 119 deletes all EMC accessories.

Option 193 replaces the HP 8591E RF spectrum analyzer with an HP 8593E
RF spectrum analyzer (9 kHz to 22 GHz). It includes an HP-IB interface,
quasi-peak detector, tracking generator, narrow bandwidths, and memory
card reader.

o Option 193 is for an HP 8594E with a tracking generator. Order Option
093 instead of Option 193 to omit the tracking generator.

Option 194 replaces the HP 8591E RF spectrum analyzer with an HP 8594E
RF spectrum analyzer (9 kHz to 2.9 GHz). It includes an HP-IB interface,
quasi-peak detector, tracking generator, narrow bandwidths, and memory
card reader.

o Option 194 is for an HP 8594E with a tracking generator. Order Option
094 instead of Option 194 to omit the tracking generator.

Option 195 replaces the HP 8591E RF spectrum analyzer with an HP 8595E
RF spectrum analyzer (9 kHz to 6.5 GHz). It includes an HP-IB interface,
quasi-peak detector, tracking generator, narrow bandwidths, and memory
card reader.

o Option 195 is for an HP 8595E with a tracking generator. Order Option
095 instead of Option 195 to omit the tracking generator.

Option 196 replaces the HP 8591E RF spectrum analyzer with an HP 8596E
RF spectrum analyzer (9 kHz to 12.8 GHz). It includes an HP-IB interface,
quasi-peak detector, tracking generator, narrow bandwidths, and memory
card reader.

o Option 196 is for an HP 8596E with a tracking generator. Order Option
096 instead of Option 196 to omit the tracking generator.




Introducing the EMC Auto-Measurement Personality
What You Received with the HP 84110B EMC System

e Option 251 adds the HP 11951A, Option 12D spectrum analyzer infrared
controller,

e Option 252 adds the HP 11952A monitor.

e Option 915 adds spectrum analyzer service documentation.

Recommended Accessories

e HP 2225A Thinkjet printer with the standard HP-IB interface.

o HP 2225D Thinkjet printer with an RS-232 interface (for use with Option
023).

e HP 7475A six-pen graphics plotter.
o Option 001 RS-232 interface.
o Option 002 HP-IB interface.
e HP 10833A HP-IB cable, 1 m.
e HP 10833B HP-IB cable, 2 m.
e HP 17255M RS-2532 cable, 1.2 m (for use with Option 023).
e HP 85700A blank 32 kilobyte RAM Card.
e HP 82215A blank 128 kilobyte RAM Card.
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Getting Acquainted with the Analyzer

Front-Panel Features

This section provides a brief description of front-panel features. Refer to
Figure 1-2.

1

Active function block is the space on the screen that indicates the
active function. Most functions appearing in this block can be changed
using the knob, step keys, or data keys.

Message block is the space on the screen where MEAS UNCAL and the
asterisk (*) appear. If the user uncouples one or more functions (sets
them manually), and the amplitude or frequency becomes uncalibrated,

the message MEAS UNCAL appears. (Use and AUTO ALL
to recouple functions.) The asterisk indicates that a function is in
Progress.

Softkey labels appear on the screen next to the unlabeled keys. Most
of the labeled keys on the spectrum analyzer’s front panel (also called
front-panel keys) access menus of related softkeys.

Softkeys are the unlabeled keys next to the screen.
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Figure 1-2. Front-Panel Feature Overview

(FREQUENCY], (SPAN), and (AMPLITUDE) are the three large dark-gray
keys that activate the primary spectrum analyzer functions and access
menus of related functions.

INSTRUMENT STATE functions affect the state of the entire spectrum
analyzer. Self-calibration routines and special-function menus are
accessed with these keys. The green key resets the spectrum
analyzer to a known state. The key accesses the current
operating mode of the spectrum analyzer and allows you to change to
any operating mode available for your spectrum analyzer. All spectrum
analyzers have the spectrum analyzer mode of operation (indicated by
SPECTRUM ANALYZER ). If an additional softkey label appears in the
softkey label area, a program (also called a downloadable program or
personality) has been loaded into the spectrum analyzer’s memory.
This document covers the spectrum analyzer mode of operation only;
consult the documentation accompanying the specific measurement
personality that you are using for information about other modes
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of operation. (For example: the HP 85711A cable television
measurements personality, the HP 85713A digital radio measurements
personality, or the HP 85715A GSM measurements personality.)

(sAVE) and (RECALL) save and recall traces, states, limit-line tables,
amplitude correction factors, and programs to or from a memory card.
(sAVE) and (RECALL) also save and recall traces, states, limit-line tables,
and amplitude correction factors to or from the spectrum analyzer
memory.

NOTE

To reset the spectrum analyzer configuration to the state it was in when it was originally shipped from
the factory, use DEFAULT CONEIG .

10

prints or plots screen data. (This requires Option 021
or 023.) Use (CONFIG), Plot Config or Print Config, and
COPY DEV PRNT PLT before using (COPY).

CONTROL functions access menus that let you adjust the resolution
bandwidth, adjust the sweep time, store and manipulate trace data,
and control the instrument display.

MARKER functions control the markers, read out frequencies and
amplitudes along the spectrum-analyzer trace, automatically locate the
signals of highest amplitude, and keep a signal at the marker position
in the center of the screen.

WINDOWS keys, turn on the windows display mode. They allow
switching between windows and control the zone span and location.
For HP 8591F, 8593E, 8594FE, 8595E, and 8596E spectrum analyzers
only.

HOLD key. For the HP 8591F, 8593FE, 8594F, 8595E, and 8596F
spectrum analyzers, the “hold” function is available as the HOLD

softkey under (DISPLAY).
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CAUTION

CAUTION

Introducing the EMC Auto-Measurement Personality
Getting Acquainted with the Analyzer

11 DATA keys, STEP keys, and knob let you change the numeric value of
an active function.

12 INPUT 509 is the signal input for the spectrum analyzer. (INPUT 75Q
is the signal input for an Option 001 spectrum analyzer.)

Excessive signal input will damage the spectrum analyzer input attenuator
and input mixer. Use extreme caution when using the spectrum analyzer
around high-power RF sources and transmitters. The maximum input power
that the spectrum analyzer can tolerate appears on the front panel and should
not be exceeded.

Excessive dc voltage can also damage the input attenuator. For your
particular instrument, note the maximum dc voltage that should not be
exceeded on the spectrum analyzer front panel (beneath the INPUT 50Q
connector).

13 PROBE PWR provides power for high-impedance ac probes or other
accessories.

14 CAL OUT provides a calibration signal of 300 MHz at —20 dBm (29
dBmV for Option 001 or 011).

15 VOL-INTEN or INTENSITY. For the HP 8591E, 8593E, 8594E, 8595E,
and 8596F spectrum analyzers only. The VOL-INTEN knob changes
the brightness of the display. If Option 102, 103, or 110 is installed, it
can also adjust the volume of the internal speaker. If it adjusts both,
the inside part of the knob adjusts the intensity while the outside part
adjusts the volume.

16 100 MHz COMB OUT supplies a 100 MHz reference signal that has
harmonics up to 22 GHz. For the HP 8593E and 8596F spectrum
analyzers only.

17 Memory card reader reads from or writes to a memory card. The
memory card reader is standard with an HP 8591E, 8593E, 8594E,
8595E, and 8596E spectrum analyzers.

18 RF OUT 509 supplies a source output for the built-in tracking
generator. For Option 010 only. See Table 1-1 below.

If the tracking generator output power is too high, it may damage the device
under test. Do not exceed the maximum power that the device under test
can tolerate.
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RF OUT 75Q supplies a source output for the built-in tracking
generator. For Option 011 only. See Table 1-1 below.

Table 1-1. RF Output Frequency Range

Option 010 Option 011
Model Number Frequency Range Frequency Range
HP 8591E 100 kHz to 1.8 GHz 1 MHz to 1.8 GHz
HP 8593E 300 kHz to 2.9 GHz not available
HP 8594 300 kHz to 2.9 GHz not available
HP 8595E 300 kHz to 2.9 GHz not available
HP 8596E 300 kHz to 2.9 GHz not available

19 turns the instrument on and off. An instrument self-check is
performed every time the instrument is turned on. After applying
power, allow the temperature of the instrument to stabilize for best
measurement results.

NOTE

The instrument continues to draw power when it is plugged into the ac power source even if the line
power switch is off.
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Rear-Panel Features

VOLTAGE

EVENT SELECTOR

CNTR
INPUT

Al
HIGH SWEEP  VIDEO IF
IN — ouT OUTPUT OUTPUT

pul3le

Figure 1-3. Rear-Panel Feature Overview

EXT ALC INPUT allows the use of an external detector or power
meter for automatic leveling control of the tracking generator. For an
HP 8591F Option 010 or 011 only. Allows the use of an external
detector for an HP 8593E, HP 8594FE, HP 8595E, or HP 8596F Option
010 only.

TV TRIG OUTPUT (TTL) provides TV trigger output using TTL and
negative-edge triggering. For Options 101 and 102 combined, or
Option 301 only.
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FLATNESS EXT DET IN accepts a signal (16 V maximum) from an
external crystal detector. This signal is used to correct the spectrum
analyzer response to the detector’s flatness. Option EO2 only. This
input is used for digital radio testing in an HP 11758T digital radio test
system.

GATE TRIGGER INPUT (TTL) accepts a TTL signal that acts as the
gate trigger. In edge mode, the trigger event (positive or negative edge)
initiates a gate delay. In level mode, the gate trigger input signal opens
and closes the gate directly: TTL high sets the gate on; TTL low sets
the gate off. When this input is unconnected, TTL is set high. For
Option 105 only.

EVENT CNTR INPUT (TTL) accepts a TTL signal and counts the
negative pulses (a falling edge followed by a rising edge) that occur
during the gate time interval. Option E02 only. This input is used to
test for digital radio signal errors when using the HP 11758T digital
radio test system.

GATE OUTPUT (TTL) provides a TTL signal which indicates gate
status when the when the gate is in edge trigger mode. A high TTL
signal indicates the gate is on; a low TTL signal indicates the gate is
off. GATE OUTPUT is not active in level mode. For Option 105 only.

EARPHONE connector provides a connection for an earphone jack
instead of using the internal speaker. For Option 102, 103, or 110
only.

INTERVAL CNTR INPUT (TTL) accepts a TTL signal. It identifies
negative pulses (a falling edge followed by a rising edge) and measures
the accumulated time that a pulse is low during the gate time interval.
Option EO2 only. This input is used to test for digital radio signal
errors when using the HP 11758T digital radio test system.

SWEEP+TUNE OUTPUT provides a voltage ramp that is proportional
to the spectrum analyzer span (0 to 10 V) plus the tuning voltage of
the LO. For Option 009 only.

LO OUT provides the output of the first LO, which is proportional to
the frequency that the spectrum analyzer is tuned to. For Option 009
or 010 only.

DIGITAL DEMOD OUT This output is not currently available.
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12

13

14

15

16

17

EXT REF IN accepts an external frequency source to provide the
10 MHz, —2 to + 10 dBm frequency reference used by the spectrum
analyzer. For an HP 8591FE, HP 8593E, HP 8594k, HP 8595E, or
HP 8596F only.

10 MHz REF OUTPUT provides a 10 MHz, 0 dBm minimum,
time-based reference signal. For an HP 8591E, HP 8593E, HP 8594F,
HP 8595E, or HP 8596F only.

VOLTAGE SELECTOR adapts the unit to the power source: 115V or
230 V.

Power input is the input for the line power source. Make sure that the
line-power source outlet has a protective ground contact.

MONITOR OUTPUT drives an external monitor with a signal that has
a 15.7 kHz horizontal synchronizing rate. It can also be switched to
provide an NTSC format output is compatible with VHS video recorders
or a PAL format which is compatible with PAL/SECAM video recorders.

AUX INTERFACE provides a nine-pin “D” subminiature connector for
control of external devices.

e Turn off the spectrum analyzer before connecting the AUX INTERFACE
connector to a device. Failure to do so may result in loss of
factory-correction constants.

e Do not exceed the current limits for the +5 V supply when using the AUX
INTERFACE connector. Exceeding the current limits may result in loss of
factory-correction constants.

e Do not use the AUX INTERFACE as a video monitor interface. Damage to
the video monitor will result.

18

19

20

Interface connectors are optional interfaces for HP-IB (Option
021) and RS-232 (Option 023) interface buses that support remote
instrument operation and direct plotting or printing of screen data.

AUX IF OUTPUT is a 50Q, 21.4 MHz IF output that is the
down-converted signal of the RF input of the spectrum analyzer.
Amplitude-correction factors are not applied to this signal.

AUX VIDEO OUTPUT provides detected video output (before the
analog-to-digital conversion) proportional to vertical deflection of the
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trace. Output is from 0 V to 1 V. Amplitude-correction factors are not
applied to this signal.

21 EXT TRIG INPUT (TTL) accepts the positive edge of an external
voltage input that triggers the spectrum analyzer’s internal sweep
source.

22 HIGH SWEEP IN/OUT (TTL) indicates when the spectrum analyzer is
sweeping or can be grounded to stop sweeping.

23 EXT KEYBOARD connector is provided with the optional interface
connector. The external keyboard is not included with the spectrum
analyzer. The external keyboard can be used to enter screen titles,
prefixes, remote commands, and writing simple DLPs. For Options 021
and 023 only.

Turn off the spectrum analyzer before connecting an external keyboard to the
spectrum analyzer.

24 SWEEP OUTPUT provides a voltage ramp proportional to the sweep
and the spectrum analyzer span (0 V to 10 V).

Hold Key

Data Controls

Data controls are used to change values for functions such as center
frequency, start frequency, resolution bandwidth, and marker position.

The data controls will change the active function in a manner prescribed by
that function. For example, you can change center frequency in fine steps
with the knob, in discrete steps with the step keys, or to an exact value with
the number/units keypad. For example, resolution bandwidth, which can be
set to discrete values only, is changed to predetermined values with any of
the data controls.

Deactivate functions with HOLD , which is found under the (DISPLAY) key.
The active function readout is blanked, indicating that no entry will be made
inadvertently by using the knob, step keys, or keypad. (Press a function key
to reenable the data controls.)
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The knob allows continuous change of functions such as center frequency,
reference level, and marker position. It also changes the values of many
functions that change in increments only. Clockwise rotation of the knob
increases values. For continuous changes, the extent of alteration is
determined by the size of the measurement range; the speed at which the
knob is turned does not affect the rate at which the values are changed.

The knob lets you change the center frequency, start or stop frequency, or
reference level in smooth scrolling action. The smooth scrolling feature is
designed to move the trace display to the latest function value as the knob
is turned. When either center frequency or reference level is adjusted, the
signal will shift right or left or up or down with the rotation of the knob
before a new sweep is actually taken. An asterisk is placed in the message
block (the upper right-hand corner of the spectrum analyzer display) to
indicate that the data on-screen does not reflect data at the current setting.

NOTE

When using the knob to change frequency or amplitude settings, the trace data is shifted. Therefore,
when using MAX HOLD A ,6 MAX HOLD B, or MIN HOLD C, moving the center
frequency with the knob will not simulate a drifting signal.

The number/units keypad allows entry of exact values for many of the
spectrum analyzer functions. You may include a decimal point in the number
portion. If not, the decimal point is placed at the end of the number.

Numeric entries must be terminated with a units key. The units keys change
the active function in a manner prescribed by that function. For example, the
units keys for frequency span are (GHz), (MHz), (kHz), and (Hz), whereas the
units for reference level are (£dBm), (=dBm), (mV), and (uV).
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NOTE

If an entry from the number/units keypad does not coincide with an allowed function value (for
example, that of a 12 MHz bandwidth), the spectrum analyzer defaults to the nearest allowable value.

Step Keys The step keys allow discrete increases or decreases of the active function
value. The step size depends upon the spectrum analyzer’s measurement
range or on a preset amount. Each press results in a single step change. For
those parameters with fixed values, the next value in a sequence is selected
each time a step key is pressed. Changes are predictable and can be set for
some functions. Out-of-range values or out-of-sequence values will not occur
using these keys.
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The fine-focus control is located on the side of the spectrum analyzer. Use the
following procedure to adjust the fine-focus control:

1. Adjust the front-panel intensity control for a comfortable viewing intensity.

2. Use an adjustment tool or small screwdriver to access the fine-focus
adjustment. See Figure 1-4. Adjust for a focused display.

FINE FOCUS ADJUSTMENT

= 5
PN
I

Figure 1-4. Adjusting the Fine Focus
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Screen Annotation

Figure 1-5 shows an example of the annotation that may appear on a
spectrum analyzer screen. The screen annotation is referenced by numbers
and is listed in Table 1-2. The function key column indicates which
front-panel key or softkey activates the function related to the screen
annotation.

@ () @ 9 10
10:04\03 MAR 20, 11889 EXTERNAL KEYBOARD fNPUT
77SCREEN TITLE MKR-TRK/ 299 .9 MHz

REF 10.0 dBm ATTEN 20 dB PG 10.0 dB ~20.96 dBm

SMPL / CENTER

06 " FREQ
.\® 1

¢8/ // START

OFFST FREQ
@— 10.0 || CENTER

dB 399/.9 MH

bL STOP
‘——@ ~5.0 SRQ 110 FREO

dBm

@,—{ hve CF STEP
AUTO MAN

FREQ
7

MRR ’ OFFSE
TH
-70.0 N BN ||
dBm BAN
Loc
@ CENTER 399.9 MHz OFFST 100.0 MHz SPAN 200.0 MHz
/ RES BW 1 MHz VBW 300 kHz : SWP 20 msec\ R

Figure 1-b. Screen Annotation

=0

@@ refers to the trigger and sweep modes of the spectrum analyzer. The
first letter (“I'”) indicates the spectrum analyzer is in free-run trigger mode.
The second letter (“S”) indicates the spectrum analyzer is in single-sweep
mode.

@@ refers to the trace modes of the spectrum analyzer. The first letter (“W7)
indicates that the spectrum analyzer is in clear-write mode. The second letter
is “A,” representing trace A. The trace B trace mode is “SB”, indicating trace
B (“B”) is in the store-blank mode (“S”). The trace mode annotation for trace
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C is displayed under the trace mode annotation of trace A. The trace C trace
mode is “SC”, indicating trace C (“C”) is in the store blank mode (“S”).

Refer to Table 1-3 for the screen annotation codes for trace, trigger, and
sweep modes.

WINDOWS display mode splits the screen into two separate displays. Only
one of these displays is active at a time. The currently active window will
have a solid line around the graticule rather than a broken line. The complete
annotation is not available for each window because of space limitations.

The display will be compressed slightly when using the PAL or NTSC format
for the MONITOR OUTPUT, instead of the normal format. The PAL and NTSC
formats have less vertical resolution than the spectrum analyzer display. The
top and bottom of the spectrum analyzer display are compressed slightly so
that all of the information can be fit into the size required by the MONITOR
OUTPUT.
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Table 1-2. Screen Annotation

Item Description Function Key

1 detector mode DETECTOR SMP PK

2 reference level REF LVL

3 time and date display Time Date

4 screen title Change Title

5 RF attenuation ATTEN AUTO MAN

6 preamplifier gain EXTERNAL PREAMPG

7 external keyboard entry

8 marker readout (MKR), (MKR ->), (MKR FCTN), or

(PEAK SEARCIH)
9 measurement uncalibrated or function-in-progress
messages

10 service request See Appendix A

" remote operation

12 |frequency span or stop frequency (SPAN), STOP FREQ

13 sweep time SWP TIME AUTO MAN

14 frequency offset FREQ OFFSET

15 video bandwidth VID BW AUTO MAN

16 resolution bandwidth RES BW AUTO MAN

17 center frequency or start frequency CENTER FREQ , START FREQ
18 threshold THRESHLD ON OFF

19 correction factors on CORRECT ON OFF

20 amplitude correction factors on

21 | trigger (TRIG)

22 trace mode (TRACE)

23 video average VID AVG ON OFF

24 display line dsP LINE ON OFF

25 amplitude offset REF LVL OFFSET

26 amplitude scale SCALE LOG LIN

27 active function block Refer to the description of the softkey function that was

activated.

1-33



Introducing the EMC Auto-Measurement Personality
Screen Annotation

Table 1-3. Screen Annotation for Trace, Trigger, and Sweep Modes

Trace Mode Trigger Mode Sweep Mode
W = clear write {traces A/B/C| F = free run C = continuous
M = maximum hold (traces A/B L = line S = single sweep
V = view (traces A/B/C| V = video
S = store blank (traces A/B/C) E = external
M = minimum hold {trace C T = TV (Options 101 and 102 only)
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Eod Setup

Previous Menu

[9=150 KkHz SETUP Load File

J15—=30MZ SETUP
30—-300MZ SETUP
2—1GHz SETUP

1-5 GHz SETUP

Previous Menu

Setups

Freq Bands .
SPECTRUM ANALYZER q | Previous Menu

EMC Config
EMC  Manual
EMC  Automatn

Limit Lines

Transder Factors— ﬁms ON OFF SELECT SEGMENT
SELECT FREQ

Load Limit
Edit Umit— | SELECT AMPLITUD
SELECT TYPE

DELETE SEGMENT

Previous Menu

Misc Menu

More 1 of 3 Create Limit
SAVE  LIMIT

Previous Menu

[Load File

[TRANSDCR ON OFF
= 11940 11941

@ (dBu) V. A V/m A/m T
Load Transder————m
Edit Transder———
SAVE TRANSDCR

Previous Menu

| Previous Menu
* Optional keys which appear

only if tower and turntable ELECT POINT

program has been loaded. [EXT PREAMP

SELECT FREQ
Key appears only when LML MSG - ON- OFF SELECT AMPLITUD
TRANSDCR  ON. TOWER ADDRESS

DELETE POINT
PURGE TRANSDCR
|Edit Done

TABLE ADDRESS *

Previous Menu

pilid

Figure 1-6. EMC Auto-Measurement Personality Menu Map (1 of 3)
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[QP AUTO AT MKR
AVG AUTO AT MKR

QP Man At Mkr ———»|

Qp/Avg
Signal Evaluate
Tower/Turntabl =*
TRACE A WR VW MX
TRACE B WR VW OF
NRM MKR LSN MKR

* Optional keys which appear
only if tower and turntable

program has been loaded.

T Mutually exclusive keys (2).

pj12d

AVG Man At Mkr
Marker Datg —M8 ——

| Return

[NORM A/B ON OFF
TRACE B wW OFF T

MAX/MIN  ON  OFF
MAX/MIN - VIEW T
[ Return

[TOWER UP STOP =«
TOWER DN STOP =
TOWER VERT HOR

TABLE CW STOP =*
TABLE CC STOP =*
| Previous Menu =

[CENTER FREQ
MARKER NORM PK
QP X10 ON OFF
QP DET ON OFF
ACCEPT QP DATA
[ Return

[CENTER FREQ
MARKER NORM PK

AVG DET ON OFF

ACCERT AVG DATA

| Return

[PRINT MKR DATA

CLEAR MARKERS

Previous Menu

Figure 1-7. EMC Auto-Measurement Personality Menu Map (2 of 3)
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LIMIT MARGIN  # —
DETECTOR PK OP AV IEW TABLE T
AUTO  MEASURE VIEW LOG
View Data VIEW  LINEAR T
Man Max Measure VIEW TRACET
SAVE TO CARD T
| Return T
* Optional keys which appear TOWER UP STOP
only if tower and turntable TOWER DN STOP =
program has been loaded. TABLE CW STOP *
# Key which appears only when TABLAE LCoSToP =
limit has been turned on. Continue Measure
T Keys which appear only when | Return

data is available. pj13d

Figure 1-8. EMC Auto-Measurement Personality Menu Map (3 of 3)
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Installing the EMC Auto-Measurement Per-
sonality

This chapter discusses installing both the HP 85712D EMC auto-measurement
personality and the EMC tower/turntable program and includes the following
information:

Installing the EMC Auto-Measurement Personality ............ 2-3
Clearing the Analyzer’s User Memory ....................... 2-4
Installing the Personality ............ .. ... .. ... .. .. ........ 2-4
Installing the Tower/Turntable Program ..................... 2-8
Installing the Interconnect Cables ......................... 2-10
Recovering from a\SYM TAB OVERFLOW Error ............... 2-12
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WARNING

Installing the EMC Auto-Measurement Person-
ality

Be sure to clear the analyzer’s user memory before you install the EMC
auto-measurement personality. Not clearing user memory may result in a
SYM TAB QVERFLOW error, which can disrupt analyzer operation. A SYM TAB
OVERFLOW error may require using the front-panel key to recalibrate
your instrument. All user-installed programs will be destroyed during the
implementation of the “Clearing the Analyzer’s User Memory” procedure
described in this chapter. Refer to your analyzer’s operation manual for
more information about calibrating your instrument.

NOTE

o Internal registers, limit lines, and transducer factors are not cleared when a
DISPOSE USER MEM is performed.

o Before using the EMC auto-measurement personality card, perform the spectrum analyzer's
amplitude and frequency calibration  procedure be followed. These procedures are outlined in your
spectrum analyzer's operation manual.
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Clearing the Analyzer’s User Memory

1. Press (CONFIG).
2. Press MORE 1 of 3.

3. Press DISPOSE USER MEM twice to clear user memory.

Installing the Personality

Use the following information to ensure that the EMC auto-measurement
personality card is inserted correctly into the spectrum analyzer. Improper
insertion causes error messages to occur, but generally does not damage the
card or instrument. Be careful not to force the card into place. The card is
easy to insert when installed properly.

1. Locate the arrow printed on the EMC auto-measurement personality card’s
label.

2. Insert the card into the spectrum analyzer with the card’s arrow matching
the raised arrow on the bezel around the card-insertion slot. If the card
has no arrow, insert the bright-metal end of the card face down into the
analyzer’s card-insertion slot. See Figure 2-1.
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/a— —
B G C .
L OoOO0 O
FREQUENCY OO0 O

ao|ooo

€] @)

INPUT 500
AN
INSERTION EWD

STEP

L O

L O
pE Eeold

J

B

Figure 2-1. Inserting the Memory Card

3. Press the card into the slot. When correctly inserted, about 19 mm
(0.75 in) of the card is exposed.
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4. Press (SAVE) or (RECALL). INTRNL CRD will be displayed on the right side
of the display. CRD is underlined when the memory card is selected. If
INTRNL is underlined, press INTRNL CRD to select CRD.

5. Press CATALOG CARD , CATALOG ALL (dEMC_ANLZ, the EMC personality,

will be highlighted, see Figure 2-2), and LOAD FILE . The LOAD FILE

key will be highlighted while the EMC personality is being loaded. It takes
about 35 seconds for the analyzer to load the EMC personality. Limit lines
and transducer factors must be loaded separately from the card. The EMC

personality’s Load Setup softkey may also be used.

s

REF .@ dEm ATTEN 48 dB PG 26.8 dB LOAD
FEAK [EE7120 1a@z4 FILE
R EHE_AHLZ R 174 @7:46:47 APR 16, 1332

14 dEMCO oLp 287 12 @7i47:131 APR 16, 1992

B7 147132 APR 16, 1992
aBICONICAL AMF izl B7:47:83 AFR 18, 1992
aL0G PER AMP 224 @7 147134 APR 16, 1992
aHF LOG AMp 227 B7 147134 APR 16, 1992
aHIRN AMF 231 B7:47:84 AFR 18. 1992
aREL_44 AMP 234 @7 147135 APR 16, 1992
aREL_41 Alp 237 B7 147136 APR 16, 1992

2
]
3
4
3 ODELETE
3
2
1Conducted LIMIT 229 i G67:47:%8 APR 16, 1992 SELECT
1
2
2
1
1
1
1

FILE

1CSPR A AU LINIT 24@ B7 147136 APR 16, 1992 PREFLY
ICSPR A OF LIMIT 241 87147136 APR 16, 1997
G7:47:36 APR 16, 1982
B7 147136 APR 16, 1992 Exit
87147136 APR 16, 1997
G7:47:36 APR 16, 1982
B7 147136 APR 16, 1992
87147136 APR 16, 1992 |pprevious

Menu

A SB[ICSFR B AY LIMIT 242
SC FC|ICSPR B QP LIMIT 244
CORR[IFCC A CON LIMIT 246
LFCC B CON LIMIT 247
IVCCT 1 AY LIMIT 248
IVCCT 4 BP LIMIT 249

Catalog

CEMTER £.258 GHz SFAN £.588 GHz
RES BW 3.8 MHz VEW 1 MHz SHP 138 msea RT

Figure 2-2. Selecting the dEMC_ANLZ File

NOTE

If a SYM TAB OVERFLOW error appears on your display, follow the procedure in “Recovering from
a SYM TAB OVERFLOW Error,” at the end of this chapter.
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6. Press (PRESET). The top level EMC auto-measurement personality softkey
menu should be displayed as illustrated in Figure 2-3. The personality is

now stored in memory, and the EMC analyzer mode is ready to use.

4
REF .
FERK

WA SE
SC FC
CORR

CENTE

@ dBm ATTEN 48 dB PG 26.8 dB

R 2,250 GHz SFAN E.E80 GHz
RES BW 3.8 MHz VBW 1 MHz SHP 138 msed

SPECTRUM

ANALYZER

EMC
Config

EMC
Manual

EMC
fiutomatn

Mare
1 aof 3

Figure 2-3. EMC Analyzer Available after Pressing
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WARNING

Installing the Program

Install the optional tower/turntable program to control the HP 11968A
antenna and HP 11968D turntable positioner. Install the tower/turntable
program after installing the HP 85712D EMC auto-measurement personality.

NOTE

o Because of memary considerations, the tower/turntable program can only be installed in the HP
859xD or HP 8h9xE series spectrum analyzers.

o The spectrum analyer must have aption 021 (HP-IB) installed.

Attempting to install the tower/turntable program in either the HP
859xA or HP 859xB series of spectrum analyzers will result in a SYM

TAB OVERFLOW error. A SYM TAB OVERFLOW error may require the use

of the front-panel key to recalibrate your instrument. Your
analyzer’s operation manual has more information about calibrating your
instrument. Also, refer to “Recovering from a SYM TAB OVERFLOW Error,”
in this chapter.

Use the following information to ensure that the EMC auto-measurement
personality card is inserted correctly into the spectrum analyzer. Improper
insertion causes error messages to occur, but generally does not damage the
card or instrument. Be careful must be taken, however, not to force the card
into place. The card is easy to insert when installed properly.
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. Locate the arrow printed on the EMC auto-measurement personality card’s
label.

. Insert the card into the spectrum analyzer with the card’s arrow matching
the raised arrow on the bezel around the card-insertion slot. If the card
has no arrow, insert the bright-metal end of the card face down into the
analyzer’s card-insertion slot.

. Press the card into the slot. When correctly inserted, about 19 mm (0.75
in) of the card is exposed.

- Press (SAVE) or (RECALL). INTRNL CRD will be displayed on the right side
of the display. CRD is underlined when the memory card is selected. If
INTRNL is underlined, press INTRNL CRD to select CRD.

- Press CATALOG CARD , CATALOG ALL , () (dEMCO, the tower/turntable

program, will be highlighted, see Figure 2-4), and LOAD FILE . It takes
about six seconds for the analyzer to load the tower/turntable program.

s

REF .@ dEm ATTEN 48 dB PG 26.8 dB LOAD
FEAK [EE71z0 1824 FILE
LoE |dEMC.ANLZ DLF 28 174 @7:46:47 APR 16, 1332

1@ DLP 287 12 @7:47:131 APR 16, 1992

dB/ |alISH AMP 219 A7147132 APR 16, 1992

aBICONICAL AMF izl
aL0G PER AMP 224
aHF LOG AMp 227
aHIRN AMF 231
aREL_44 AMP 234
aREL_41 Alp 237
IConducted LIMIT 229
ICSPR A AY LIMIT 244
ICSPR A BF LIMIT 241
A SB[ICSFR B AY LIMIT 242
SC FC|ICSPR B QP LIMIT 244
CORR[IFCC A CON LIMIT 246
LFCC B CON LIMIT 247
IVCCT 1 AY LIMIT 248
IVCCT 4 BP LIMIT 249

G67:47:88 APR 16, 1992
B7 147134 APR 16, 1992
B7 147134 APR 16, 1992
67:47:84 APR 16, 1992
B7 147135 APR 16, 1992
B7 147136 APR 16, 1992
47 AFR 16, 1392
B7 147136 APR 16, 1992 EEEE?;
B7 147136 APR 16, 1992
G67:47:%8 APR 16, 1992
B7 147136 APR 16, 1992 Exit
B7 147136 APR 16, 1992 Catalag
G67:47:%8 APR 16, 1992
B7 147136 APR 16, 1992
67147836 APR 16, 1992 | previous
Menu

DELETE
FILE

e e e N e L L TR )
o
1
.
1
o
o

CEMTER £.258 GHz SFAN £.588 GHz
RES BW 3.8 MHz VEW 1 MHz SHP 138 msea RT

Figure 2-4. Selecting the dEMCO File
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NOTE

If a SYM TAB OVERFLOW error appears on your display, follow the procedure in “Recovering from
a SYM TAB OVERFLOW Error,” at the end of this chapter.

6. Press (PRESET). The top level EMC auto-measurement personality softkey
menu should be displayed. The personality is now stored in memory, and
the EMC analyzer mode is ready to use.

Installing the Interconnect Cables

The spectrum analyzer’s HP-IB controls the HP 11968A and HP 11968D tower
and turntable positioners. See Figure 2-5 for connection information.
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SPECTRUM ANALYZER

zzoo@|

@@

=

=

ANTENNA TOWER

CONTROL UNIT

: [ TURNTABLE
CONTROL UNIT
ANTENNA TOWER
l TURNTABLE
pjl4d

Figure 2-5. Turntahle/tower Interconnect Cahles




Recovering from a
SYM TAB OVERFLOW Error

NOTE

After you use this procedure to recover from a SYM TAB OVERFLOW errar, your analyzer may be
recalibrated using the front-panel key. Your analyzer's operation manual for more information
about calibrating your instrument.

1. Press (PRESET]). If the error does not clear, go on to the next step. If the error clears, go to
step 3.

2. Press (PRESET ) again. If the error does not clear, repeat this step a minimum of five times,
checking each time to see if the errar clears. If the error does not clear after five attempts, call
your nearest Hewlett-Packard Sales and Service Office for assistance.

a. Press (CONFIG).
b. Press (MORE 1 of 3).

¢. Press (DISPOSE USER MEM) to clear user memory.

3. Press (SAVE) or (RECALL). INTRNL CRD will be displayed on the right side of the
display. CRD is underlined when the memory card is selected. If INTRNL is underlined, press
INTRNL CRD to select CRD.

4. Press CATALOG CARD , CATALDOG ALL (dEMC_ANLYZ, the EMC personality, will be
highlighted), and LOAD FILE .

. Optionally, for the HP 853xD and HP 859xE family of analyzers, press CATALOG CARD ,
CATALOG ALL, () (dEMCO, the towerfturntable program, will be highlighted), and
LOAD FILE.

6. Press (PRESET). The top-level EMC auto-measurement personality softkey menu should be
displayed.
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Making Measurements Using the EMC
Auto-Measurement Personality

This chapter describes a series of measurements using the EMC
auto-measurement personality and includes the following information:

Making Diagnostic Measurements Using a Close-Field Probe ... 3-3
Making Localized Susceptibility Measurements .............. 3-20
Making Conducted EMI Evaluations ........................ 3-29
Making Radiated EMI Measurements Using a

Biconical Antenna ............. ... 3-b4
Loading, Editing, Creating, and Storing Limit Lines ......... 3-85
Turning On the Limit Pass/Fail Message ................... 3-112
Loading, Editing, Creating, and Storing\ Transducer Factors .3-116
Changing Fundamental Analyzer Functions ............... 3-140
Measuring a Signal’s Field Strength ..................... .. 3-142
Listening to a Signal’s Demodulated Output ............... 3-143
Using the Analyzer’'s Trace Capabilities ................... 3-144
Discriminating between Narrowband & Broadband Signals .. 3-146
Measuring Relative Changes in Signal Levels .............. 3-151
Making Quasi-Peak Measurements ........................ 3-155
Making Average Measurements ........................... 3-163
Making Automated Measurements ........................ 3-170
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Making Diagnostic Measurements Using a
Close-Field Probe

This test uses a close-field probe to help locate problem emissions in the
device under test (DUT) and to characterize those emissions.

In this section . ..

e Setting Up the Test Equipment ............................. 3-3

e Making an Automatic Diagnostic Measurement ............... 3-5

e Making a Manual Diagnostic Measurement .................. 3-16
Read This

If you find a reference to a softkey that is not on the display screen, you have probably pressed
a front-panel key by mistake. To return to the EMC measurement personality, press the
front-panel key two times.

Helpful Information

The trace information on the display screen presented in this procedure is only for example. It may not
reflect what you see on your display.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a Close-Field Probe

Setting Up the Test Equipment

PERSONAL ITY

CARD SPECTRUM ANALYZER
e
o 83528
|| i S ss=ss
o
HP B447F OPT H64 Sso
RF AMPLIF |ER -;o==’.g.¢g:g:

ADAPTER J
@ )

O
©

o ot —— - - SORNLAE __ -
HP 11941A
ADAPTER CLOSE-F IELD PROBE
SMA CABLE
HP 11940A [ oevice woer rest
CLOSE—~F IELD PROBE
T | ©
SMA CABLE e

Figure 3-1. Diagnostic (Close-Field Probe) Test Setup

Equipment List spectrum analyzer ..................coiiiiiiiiiinn... HP 8591E
HP 8593E

HP 8594E

HP 8595E

HP 8596E

EMC measurement personality card ................. HP 85712D

HP 11945A close-field probeset ..................... HP 11940A

HP 11941A

preamplifier ............... ... ... ... HP 8447F Option H64




Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

Making an Automated Diagnostic Measurement

NOTE

For manual setup information, refer to “Making a Manual Diagnostic Measurement” in this chapter.

Configuring the Analyzer 1. Press (PRESET) to reset the spectrum analyzer to the initial state.

for Testing 2. Insert the card into the spectrum analyzer with the card’s arrow

matching the raised arrow on the bezel around the card-insertion slot.

3. Press EMC Config to enter the EMC automation top-level menu.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

4. Press Setups . Scroll down to PRB D 34 and highlight the setup file. See
Figure 3-2.

w CONFG]
REF 187.8 dBpV ATTEN 18 dE Laad
FEAK [GE7120 1wz4 Setup
LOG |t~SAMPLE D TRACE 278 §  @7:47:41 APR 16, 1392
1@ |t~SAMPLE C TRACE 284 & A7:47:44 APR 16, 1992
dB/ |t~SAMPLE R TRACE 298 5§  @7:47:47 APR 16, 1992
to TRACE 842 §  @7:47:4% APR 16, 1332
t~DIAGNSTC TRACE 317 &  @7:47:48 APR 16, 1992
t~FRE D 4 TRACE 322 &  @7:47:48 APR 16, 1992
t+~FRE D 2 TRACE 385 E  @7:47:E0 AFR 16, 1392
[EITEEE] TRACE 348 05 A7:47:E2 APR 16, 1992
TRACE 962 5 @7:47:53 APR 16, 1992
t~COMDUCTD TRACE 367 E  @7:47:E3 APR 16, 1392
t~ BAND 1 TRACE 372 & @7:47:53 APR 16, 1992
t~UDEA C 1 TRACE 377 &  @7:47:54 APR 16, 1992
sS4 $B|t~UDEE C 1 TRACE 351 E  @7:47:EE AFR 16, 1392
SC FGC|t~ EBAND 2 TRACE 485 &  A7:47:58 APR 16, 1992
CORR|t~CFRA COP TRACE 418 5 @7:47:58 APR 16, 1992
t~CSFA CAV TRACE 424 E  @7:48:00 APR 16, 1392
t~C5PE COP TRACE 432 & A7:48:81 APR 16, 1992
t~CSPE CAY TRACE 444 5 @7:48:83 APR 16, 1992 | previous
Henu
CENTER £.454 GHz SPAN 7.430 GHz
#RES BW 3.8 MHz VEW 1 MHz SHP 35.5 maes RL

Figure 3-2.PRB D 34 Selected

5. Press Load Setup to load the file.
6. Press the (MODE) front-panel key.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

Lacating the Worst-Case 7. Press EMC Manual to activate the diagnostic functions.

Emissions
8. Move the probe around the DUT to find the highest response.

9. Press NRM MKR LSN MKR so that NRM MKR is highlighted.

10. Move the marker using the front-panel knob, the step keys, or
to the response of interest and record that frequency. See

Figure 3-3.
47 TEST_914 SETUP WKR 524,7 HHz LIS
REF  98.8 #ATTEN @ dB PG 25.8 dB 41.4 dBuf/m  gpsg
oYY
FEAK [dBuh-m N N N N N N N
LOG : : : : : : : : :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... Slanal
OFFST . Evaluate
35.8 | naRKER
dB 524.7 MHz
‘41,12 depy  TTTmmmmmmmmmmmmmmmmmmm
TRACE A
LR U Y HE MW MR
WA B
sC FC TRACE B
ACORE WR VW OF
STHRT 26.8 MHHz STOF L1.0088 GHz

#RES BW 128 kHz VEW 388 kHz SHWP 2083 mzea RL

Figure 3-3. Moving the Marker to the Highest Response

11. Press (MKR=), MARKER=CF to move the marker to center frequency.

12. Press (SPAN) to activate the span.
13. Press 100 (or desired span) to reduce the span.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

14. Press (MODE), (MODE) to return to the EMC auto-measurement
personality. See Figure 3-4.

47 TEST_914 SETUP WKR 524,7 nHz ILIAIGIS
REF  98.8 #ATTEN @ dB PG 25.8 dB 22.5 dBUA/m  Qp/Avg
FEAK [dBuh-m N N N N N N N
LOG :
ﬁgz ................................................................................................... Slanal
DFFST| o e e e Bvsluate
35.8 | spaN
dB 188.8 MHz
TRACE f
WR WM MY
WA SE
sC FC TRACE B
ACORE WR VW OF
: : : : : : : HRHM_HKR
: : : : : : : : : LSH WER
CENTER EZ4.7 MHz SFAN 188.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 28.9 maes RT

Figure 3-4. Reducing the Span

15. Press TRACE B WR VW OF two times (WR will be underlined).
16. press TRACE A WR VW MX two times (MX will be underlined), which sets
the analyzer to record the worst-case emission level.

17. Move the probe around the DUT to find the worst-case emission. Keep
the probe tip close to the source of the emissions.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

18. Press TRACE A WR VW MX once again (VW will be underlined) to save
the displayed response. See Figure 3-5.

47 TEST_914 SETUP WKR 528.5 MHz ILIAIGIS
REF  98.8 #ATTEN @ dB PG 25.8 dB 33.8 dBuf/n  gpsAvg
FEAK [dELA/m - - - - - - -
LoG :
Signal
Evaluate
dB 188.8 MHz
TRACE A
................................................. WR MW MR
VA WE ! ]
SCOFE] ]t | ; ; ; TRACE B
ACORR . . . s . . M Yl OF
: : : : : : HRN MKR
: : : : : : : : : L5H MER
CEMTER 520.5 HHz SPAN 186.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 28.9 maes RT

Figure 3-b. Saving the Displayed Response in View Mode
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

Storing the Data to 19. Press the front-panel key.

Internal Memory
20. Press INTERNAL CARD (INTERNAL will be underlined).

21. Press Trace—>Internal . See Figure 3-6.

47 TEST_914 SETUP WKR 528.5 MHz ILIAIGIS
REF  98.8 #ATTEN @ dB PG 25.8 dB 32.6 dBuf/n  TRAGE A
FEAK [dELA/m - - - - - - -
LOG :
18
da/ TRACE B
OFFST
35.8
dB TRACE ©
LIMIT
LINES
VA HE
5C FC
R AMP COR
: : : : : : Frevious
. . . . . . . . . Menu
CEMTER 528.5 MHz SFAN 188.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 28.9 maes RT

Figure 3-6. Trace to Internal Selected

22. Press TRACE &, 1, ((H2) key in the lower-right corner of the
analyzer) to enter the trace A data into internal register 1.

23. Press (MODE), (MODE) to return to the EMC auto-measurement
personality.

24. Press TRACE A WR VW MX once (WR will be underlined) to clear-write
trace A.

25. Press TRACE B WR VW OF two times (OF will be underlined) to turn off
trace B.
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Recalling Previous EMC
Data after Modifying the
Device Under Test

Making a Field-Strength
Measurement

26.
27.

28.

29.

30.
31.

32.

Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

Press the front-panel key.

Press Internal—Trace .

Press TRACE A I, ((Hz) key in the lower-right corner of
the analyzer) to recall a previous trace from internal register 1 for
comparison.

Press (MODE), to return to the EMC auto-measurement
personality.

Press the front-panel key.

Position the marker on the desired signal. Read the field strength value in
dBpA/m in the upper-right corner of the CRT. See Figure 3-7. Note the
active function area displays only dBuV.

Press (MODE), to return to the EMC auto-measurement
personality.

Az 15193102 APR 16, 1997 WKR 528.5 MHz ILIAIGIS
REF 9.8 #ATTEN @ dB PG 25.8 dB 47.7 dBuf/n
FEAK [dEuf/m - - - - - - -
LOG :
18
da/ : MARKER
OFF ST -
35.8 | nARKER
dB 5268.5 MHz MARKER
44.83 dBpY AMPTD
SELECT
123 4
VA HE
5C FC
ACORR R
: : : : : : Mare
: : : : : : : : : 1 of 2
CEMTER 528.5 MHz SFAN 188.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 28.9 maes RT

Figure 3-7. Reading the Probe’s Output in dB:A/m




Characterizing the
Emissions

Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

33. Press SIGNAL EVALUATE
34. Press MAX/MIN ON OFF (ON will be underlined).
35. Press MAX MIN VIEW until MAX, MIN, and VIEW are all underlined.

36. Toggle MAX MIN VIEW between MAX, MIN, and VIEW to view max-held,
min-held, and both signals on the display. See Figure 3-8.

37. Press MAX/MIN ON OFF (OFF will be underlined) to turn off max/min
measurements.

NOTE
The signals visible during MIN VIEW are continuous signals. The signals that appear during
MAX VIEW and not MIN VIEW are pulsed or broadband signals.
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Making Measurements Using the EMC Auto-Measurement Personality

Making Diagnostic Measurements Using a
Close-Field Probe

47 TEST_914 SETUP MER E28.5 MHz
REF 98.8 #ATTEN @ 4B PG 25.8 dB 47.5 dBuf/m

FEAK [dEuf/m -

Log : : : : ¥

18 ......... R R R e

de/ : : : :

OFFST :

35.8 | nARKER
dB 528.5 MHz

47 .45 dEpY

A VE
VE FC
ACORR

CENTER %228.5 MHz SFAN 166.8 MHz
#RES BW 128 kHz VBW 388 kHz #5WP 25.8 mzes

Figure 3-8. Signals Viewed with MAX MIN VIEW

38. Press RETURN .
39. Press the front-panel key.

40. press MARKER A to activate the delta marker.

MAHUAL

HORM A/B
OH  OFF

MAKAMIN
0N OFF
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Making Measurements Using the EMC Auto-Measurement Personality

Making Diagnostic Measurements Using a

Close-Field Probe

41. Measure the harmonic interval using the marker delta function and scroll

47 TEST_914 SETUP MKR & -4@.5 MHz
REF  98.8 #ATTEN @ dB PG 25.8 dB -18.7 dBuf/m
FEAK [dBuh-m N N N N N N N
LoG :
18 ...................................................................................................
dB/ :
IR F T
35,8 | HARKER &
dB -48.5 MHz
'-15.86 45 Ummmmmmmmmmmmmmmmmmmmo
WA B
SCFC
ACORR
CEMTER 520.5 HHz SPAN 186.8 MHHz
#RES BW 128 kHz VEW 388 kHz #5WP 2E.8 mzeo

Figure 3-9. Measuring the Harmonic Interval

to the next peak of interest. Record the interval. See Figure 3-9.

MAHUAL

MARKER
HORMAL

AMPTO

MARKER 1
0N OFF

Mare
1 aof 2

RT
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Printing the Delta Marker
Data in Tabular Form

Clearing the Markers

42

43.

44,
4b.

46.

Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

. Connect the printer to the EMC analyzer (if it has not been previously
connected).

Press the (COPY) front-panel key.

Press the front-panel key.
Press MORE 1 of 2 and MKRS ALL OFF to clear the markers.

Press (PRESET) to clear the analyzer and to return to the top-level EMC
measurement personality menu.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

Making a Manual Diagnostic Measurement

Important Information

It is important to perform each step in the following procedures. To do otherwise will produce results
that are different than expected.

Configuring the EMC 1. Press (PRESET).
Analyzer for Testing
2. Press EMC Config .

Setting the EMC Analyzer's
Start and Stop Frequencies

NOTE
Measurements can be made outside the close-field probe’s frequency range, but the probe will not be
calibrated.

3. Press Freq Bands .

4. Press 30-300Mz SETUP when using the HP 11940A close-field probe.
See Figure 3-10.
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NOTE

Making Measurements Using the EMC Auto-Measurement Personality

Making Diagnostic Measurements Using a
Close-Field Probe

The entire 30 MHz to 300 MHz range can be viewed since close-field probes are not susceptible to
troublesome ambient signals, such as commercial radio stations.

a. Press .15-30M SETUP when using the HP 11941A close-field probe.

4
REF 9
FERK

LOG
14
dB/

WA SE
SC FC
CORR

START
#

7. Press Load

.8 dBpY #ATTEN 18 dB

0.0 MHz STOF 38G.9 MHz
RES BW 128 kHz VBW 388 kHz SHP 5B.3 mses

Figure 3-10. 30-300 MHz Setup Selected

. Press Previous Menu .

- Press Transdcr Factors .

Transdcr .

will be underlined.

9-158kHz
SETUP

«15-38NMZ
SETUP

3A-38ANRZ
SETUP

«2-1GHz
SETUP

1-5 GHz
SETUP

Previous
Menu

RT

- Press 11940/11941 . Toggle to the probe being used. The selected probe
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Making Measurements Using the EMC Auto-Measurement Personality
Making Diagnostic Measurements Using a
Close-Field Probe

Factoring in the 9. Press Previous Menu .
Preamplifier's Gain
10. press Previous Menu again.

11. press Misc Menu .

12. pPress EXT PREAMP

13. Press 25 and (dB) (or a value equal to your preamplifier’s gain). The
preamplifier’s gain appears at the top of the display screen (as PG 25.0
dB) . The EMC measurement personality factors in the proper amount of
preamplifier gain.
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Adjusting the Reference
level and Attenuation

Making Measurements Using the EMC Auto-Measurement Personality

Making Diagnostic Measurements Using a
Close-Field Probe

Depending on the amplitude of the signals being measured, the reference
level and attenuation may need adjusting.

14. Press (AMPLITUDE).

15. Press 80 (dB).

16. Press ATTEN AUTO MAN to underline MAN .

17. Press 0 (dB). See Figure 3-11.

R
FERK

WA SE
SC FC
ACORR

START 26.0 MHz
#RES BMW 128 kHz

EF 88.8 #ATTEN @ dB PG 25.8 dB

dBufidm

STOF 38G.9 MHz
WBW 388 kHz SHP 56.3 m3eo

REF LWL

SCALE
06 LIH

FRESEL
FPEAK

PRESEL
DEFAULT

Mare
1 aof 3

RT

Figure 3-11. Adjusting the Reference Level and Attenuation

18. Press (NEXT) (press (HOLD) on HP 859xA/B) to return to the EMC

personality.
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Making Localized Susceptibility Measurements

Objectives

This test determines if a device under test is susceptible to emissions coming
either from the device itself or from some outside source.

In this section . ..

e Setting Up the Equipment for Testing ...................... 3-21

e Making Localized Susceptibility Measurements Using the HP 8591E . ..3-23

e Making Localized Susceptibility Measurements Using the
HP 8593E/94E/95E/96E ... .. ... .. 3-26

Read This

If you find a reference to a softkey that is not on the display screen, you have probably pressed a
front-panel key by mistake. To return to the EMC measurement personality, press the (MODE ) key
two times.

Helpful Information

The trace information on the display screen presented in this procedure is only for example. It may not
reflect what you see on your display.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

Setting Up the Equipment for Testing

SPECTRUM ANALYZER  pp 8447F OPT HE4

PREAMPL IF IER

=
S0 ®0ed gp ooo

IN  OUT || ADAPTER

SMA CABLE

ADAPTER

TYPE N CABLE

HP 11940A
CLOSE-F IELD PROBE

ADAPTER

CAUTION

CAUTION

HP 119414
CLOSE-FIELD PROBE ="
N DUT
SMA CABLE \\S?a\

Figure 3-12. Localized Susceptibility Measurements Test Setup

The HP 8447F preamplifier will only accept a 0 dB input, whereas the

HP 8591E’s tracking generator can output up to 20 dBm. So be sure you
know the tracking generator’s output before connecting it to the HP 8447F’s
input. The best (safest) input is about —15 dBm, to prevent the amplifier
from going into gain compression. Any higher signal will not improve the
amplifier’s output above the gain value printed on the amplifier’s front panel.

Delete HP 8447F Option H64 preamplifier when using the HP 8593A,

HP 8594E, HP 8595E, HP 8596E spectrum analyzers. The HP 8593E,

HP 8594E, HP 8595E, HP 8596E tracking generator output will only go to
—10 dBm, whereas the HP 8447F requires a minimum of —15 dB to prevent
overdriving the preamplifier. When not using the preamplifier with the

HP 8593E, HP 8594E, HP 8595E, and HP 8596E spectrum analyzers, set the

SCR PWR (source power) to +2.75 dB.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

Equipment List spectrum analyzer (with tracking generator) ... .. HP 8591E with:
Opt. 010

HP 8593E Opt. 010

HP 8594E Opt. 010

HP 8595E Opt. 010

HP 8596E Opt. 010

HP 11945A close-field probe set ..................... HP 11940A
HP 11941A
preamplifier (use with HP 8591E only) ....... HP 8447F Opt. H64

CAUTION The maximum safe input power to the HP 11940/41 probes is 430 dBy (1W).
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Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

Localized Susceptibility Measurements
Using the HP 8591E

The following steps provide instructions for setting up the tracking generator
portion of the EMC analyzer.

1. Press (AUX CTRL).

2. Press Track Gen .

3. Press SRC PWR ON OFF . The source power becomes the active function
(SWR PWR in inverse video) however, the source power has not been
turned on. See Figure 3-13.

NOTE

The purpose of the previous step is to set the tracking generator to a known level {in dBm) without
turning on the tracking generator.
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Making Measurements Using the EMC Auto-Measurement Personality

Making Localized Susceptibility Measurements

A
REF .8 dEm ATTEN 48 dBE PG 25.8 dB
FEAK - - - - - -
LOG : : : : : : : : :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... TRHCKIHG
: : FEAK
SRC POMWER
-16.6868 dBm MAH TRE
[ ADJUST
FUR SWP
o OFF
WA B
sC FC SRC ATH
CORR M&H ALTO
: : : : : : Mare
: : : : : : : : : 1ot 2
CEMTER 988 HHz SPAN 1.888 GHz
RES BW 3.8 MHz VEW 1 MHz SHP 36.1 maes RT

Figure 3-13. Setting Up the Tracking Generator (HP 8591E)

Tuning the Tracking The next step requires tuning the tracking generator to the frequency of

Generator interest. The frequency must be within the frequency range of the probe
being used. In the following example we are using an HP 11941A close-field
probe (9 kHz to 30 MHz frequency range) to look at a narrow frequency range
(about 10 MHz to 30 MHz). To tune the EMC analyzer for that frequency
range, do the following:

4.
5.

6.

Press (FREQUENCY).
Press START FREQ , 10, (MHz).

Press STOP FREQ , 30, (MHz). The tracking generator is now sweeping
over that range.

Press (AUX CTRL).

- Press Track Gen to return to the tracking generator.

Press SCR PWR ON OFF .

CAUTION In the following step, it is very important to press (_dBm). If you press

(+_dBm), it could to overdrive the preamplifier.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

Turning On the Tracking ~ 10. Press 15 and (-dBm). The tracking generator is now turned on. Notice

Generator that the SCR PWR softkey has toggled to ON. See Figure 3-14.
s
REF .@ dEm ATTEN 48 dB PG 25.@ dB
FEAK - - - - - -
Lo : : : : : : : : :
18 ...................................................................................................
: : : : : : : : : TRACKING
a8/ ; ; ; ; ; ; ; ; ; PEAK
SRC POMWER : : : : :
-15.@8@8 dEm : : : : : MAN TRE
Ly ADJUST
................................................................................................... -
................................................................................................... O OFF
WA SB
L L T PO PP TOs PP PO PP PO PO POPOT FOPOPOPOS FOPOPOPOS FOPPPO PPN SRC ATH
CORR M&H ALTO
: : . : : : : : Mare
bttty ety P e e 1 of 2
STHRT 16.89 HHz STOP 26,00 MHz T

RES BW 188 kHz VBW 3B kHz SHP 28.8 mses

Figure 3-14. Turning On the Tracking Generator (HP 8591E)

NOTE

For more information about specific spectrum analyzer functions, refer to your instrument’s operation
manual.

11. Move the close-field probe around the circuit under test, looking for any
disruption to the DUT’s normal operation.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

Localized Susceptibility Measurements Using
the HP 8593E/94E/95E/96E

The following steps provide instructions for setting up the tracking generator
portion of the EMC analyzer.

1. Press (AUX CTRL).

2. Press Track Gen .

3. Press SRC PWR ON OFF . The source power becomes the active function
(SWR PWR in inverse video) however, the source power has not been
turned on. See Figure 3-15.

NOTE

The purpose of the previous step is to set the tracking generator to a known level {in dBm) without
turning on the tracking generator.
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Tuning the Tracking
generator

Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

A
REF .8 dEm ATTEN 48 dBE PG 25.8 dB
FEAK - - - - - -
LOG : : : : : : : : :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... TRHCKIHG
: : : : : : : : : PEAK
SRC POMWER
-16.6868 dBm MAH TRE
' ADJUST
FUR SWP
o OFF
WA B
sC FC SRC ATH
CORR M&H ALTO
: : : : : : Mare
: : : : : : : : : 1ot 2
CENTER 2.250 GHz SPAN E.E@A GHz
RES BW 3.8 MHz VEW 1 MHz SHP 138 msea RT

Figure 3-15. Setting Up the Tracking Generator (HP 8593E/94E/95E/96E)

The next step requires tuning the tracking generator to the frequency of
interest. The frequency must be within the frequency range of the probe
being used. In the following example we are using an HP 11941A close-field
probe (9 kHz to 30 MHz frequency range) to look at a narrow frequency range
(about 10 MHz to 30 MHz). To tune the EMC analyzer for that frequency
range, do the following:

4.
5.

6.

Press (FREQUENCY).

Press START FREQ, 10, (MHz).

Press STOP FREQ, 30, (MHz). The tracking generator is now sweeping
over that range.

Press (AUX CTRL).

- Press Track Gen to return to the tracking generator.

Press SCR PWR ON OFF .
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Making Measurements Using the EMC Auto-Measurement Personality
Making Localized Susceptibility Measurements

Turning On the Tracking ~ 10. Press 2.75 and (3 dBm). The tracking generator is now turned on. Notice

Generator that the SCR PWR softkey has toggled to ON. See Figure 3-16.
P
REF .@ dEm ATTEN 48 dB PG 25.@ dB SRC PHR
FEAK - - - - - - - - - oW OFF
LOG : : : : : : : : :
1@
TRACKING
a8/ : : PERK
SRC POWER
2.75 dBm MAH TRE
' ADJUST
................................................................................................... -
................................................................................................... O OFF
Wa EB : : : : :
B F L i e SRC ATH
CORR : : : : : . MaN AUTO
: : : : : : : : : Hare
Ay oty e g e i ey P Py 1 of 2
START 1&.088 MHz STOF 26.80 MHz
RES BN 188 kHz VBN 38 kHz SWP 28.8 msec RT

Figure 3-16. Turning On the Tracking Generator

NOTE

For more information about specific spectrum analyzer functions, refer to your instrument’s operation
manual.

11. Move the close-field probe around the circuit under test, looking for any
disruption to the DUT’s normal operation.
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Making Conducted EMI Evaluations

Objectives

This test finds the highest emissions from the device under test (DUT) and
compares those emissions to defined limits.

In this section . ..

e Setting Up the Equipment for Testing ...................... 3-30

e Making an Automated Conducted Measurement ............. 3-31

e Making a Manual Conducted Measurement ................. 3-40
Read This

If you find a reference to a softkey that is not on the display screen, you have probably pressed a
front-panel key by mistake. To return to the EMC auto-measurement personality, press the (MODE)
key two times.

Helpful Information

The trace information on the display screen presented in this procedure is only for example. It may not
reflect what you see on your display.
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Making Measurements Using the EMC Auto-Measurement Personality
Making Conducted EMI Evaluations

Setting Up the Equipment for Testing

SPECTRUM ANALYZER

PERSONALITY
A

HP 11967C
LISN
VAN ity

D BNC CABLE ==
N4 ®
DEVICE UNDER TEST
(DUT) j
bs210
Figure 3-17. Conducted EMI Evaluation Test Setup
CAUTION A transient limiter must be installed for all conducted measurements to

protect the spectrum analyzer’s input from high-level transients. Such
transients may exist on the power mains or result from cycling power to the

device under test (DUT).
Equipment List spectrum analyzer ..............c.c.iiiiiiiiiinnennn.. HP 8591E
' HP 8593E
HP 8594E
HP 8595E
HP 8596E
EMC measurement personality card ................. HP 85712D
transient limiter .............. .. ... ... ... .. ..., HP 11947A
line impedance stabilization network (LISN) .......... HP 11967C
DIteT ... HP 2225A
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Configuring the Analyzer
for Testing

Making an Automated Conducted Measurement

1. Press (PRESET) to reset the spectrum analyzer to the initial state.

2. Press EMC Config to enter the EMC automation top-level menu.

3. Press Setups . Scroll down to VDEA € 2 and highlight the setup file. See

Figure 3-18

4
REF 187.8 dBpY ATTEN 48 dB PG 25.8

dB
FERK
LoG [t~FRE D 34 TRACE 248 g B7:47:82 AFR 18, 1992
14 e - TRACE 362 5 @7147153 APR 16, 1992
dB/ |t~COHDUCTD TRACE 367 5 B7 147153 APR 16, 1992
t~ EBAWD L TRACE £72 g B7:47:823 AFR 18, 1992
t~WDEA C 1 TRACE 377 5 B7147154 APR 16, 1992
t~WDEB C 1 TRACE 391 5 B7 147156 APR 16, 1992
t~ EAWD 2 TRACE 48E g B7:47:88 AFR 18, 1992
t~CPRA CRP TRACE 414 5 B7147158 APR 16, 1992
t~C3PA CAY TRACE 421 5 7148168 APR 16, 1992
t~CEFE COF TRACE 432 g B7:48:81 AFR 18, 1992
t~C5PB CAY TRACE 444 5 @7i148:83 APR 16, 1992
t«FCCA C 2 TRACE 456 5 7140164 APR 16, 1992
A SB[t~FCCE C 2 TRACE 467 g B7:48:06 AFR 18, 1992
SC FC/t~YCC1 COP TRACE 478 5 @7i48:87 APR 16, 1992
CORR[t~VCCL CaY TRACE 489 5 7148168 APR 16, 1992
t~WCC2Z COF TRACE G680 g B7:48:10 AFR 18. 1992
t~WLC2 CAY TRACE 512 5 @7i48i11 APR 16, 1992
A TRACE 524 5 B7 148113 APR 16, 1992
CEMTER 3.250 GHz SFAN E.E80 GHz
#RES BMW 3.8 MHz VBW 1 MHz SHP 138 msed

Figure 3-18. VDEA C 2 Selected

Load
Setup

Previous
Menu

RT
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4. Press Load Setup to load the file. See Figure 3-19.

4
REF 98.8 dBpY #ATTEN 18 dB PG -18.8 dB

FEAK N N N N N N N N N Setups
LOG : : : : : : : : :
18 ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... Fr\eq
dB/ : : : : : : : : : Bands
Limit
Lines
................................................................................................... nesen
Factors
Wa SB
5C FC Mizo
CORR Hemu
START 1E8@ kHz STOF 26.80 MHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 1.11 szes RT

Figure 3-19. VDEA C 2 Loaded into the Analyzer

Setting the Stop Frequency.

5. Press (FREQUENCY).

6. Press STOP FREQ , 700, ((kHz) key in the lower-right corner of
the analyzer). See Figure 3-20.
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s 5 LT 0|
REF 98.8 dBEpV #ATTEN 18 dB PG -18.8 dB CENTER
FERK - - - - - - - - - FREQ
Los : : : : : : : : :
ﬁg/ : : : : : : : S START
: : : : : : : : : FRED
o e b
7EB.8 kHz
CF STEP
BAR AUTO MAN
WA B : |
SC FC““”“:“ . . . . . . . . FREG
CORR : ; : : : : : OFFSET
: : : . ) Band
. . . . Lock
STHRT 156.8 kHz STOF 78G.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RT

Figure 3-20. Stop Frequency Entered into the Analyzer

7. Press (MODE) to return to the auto-measurement personality.

8. Press EMC Automatn .

3-33
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Measurement

Making Measurements Using the EMC Auto-Measurement Personality
Making Conducted EMI Evaluations

Setting the Limit Margin.

9. Press LIMIT MARGIN, 20, (dB) to set the limit margin to 20 dB. See
Figure 3-21.

NOTE
The AUTO MEASURE function will only measure signals that exceed the limit margin.

" iU T O
REF 98.8 dBEpV #ATTEN 18 dB PG -18.8 dB LINIT
FERK - - - - - - - - - MBRGIN
Los : : : : : : L B :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... DETECTDR
: : : : : : : : : PE GF AU
o b
26.688 dB AUTO
' MEASURE
g e view
I R L e : : Dats
HE 3B : : : : : : : : :
LAY IO, 7 00 O 0 1 Y S ST ST Mak Max
CORR . X . . . Heazure
STHRT 156.8 kHz STOF 78G.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RT

Figure 3-21. Setting the Limit Margin to 20 dB

10. Press AUTO MEASURE to invoke the auto measurement routine. The
following keys are available to view the data:

VIEW TABLE To view the data in tabular format. See Figure 3-22.

VIEW 1LOG To view the data on a log display. See Figure 3-23.
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VIEW LINEAR

VIEW TRACE

Making Measurements Using the EMC Auto-Measurement Personality
Making Conducted EMI Evaluations

To view the data on a linear display. See Figure 3-24.

To view the trace data. Note that there is a b%
overscan at each end of the display. See Figure 3-25.

AUTO
# FREQUENCY FEAK (LIM»  @F <C(LIM)  AYE (LIN)
(MHz) —==--m-----o- (dBUl) —--------m-o- YIEW
1 8.157 55.1 -18.9 53.9 -1%.1 THELE
2 8.188 EZ.8 -14.8 58,7 -15.4
3 8.228 EB.4 -15.5 48,8 -17.2 VIE
4 8.252 46.9 -19.1 46.0-20.8
LOB
VIEW
LINEAR
VIEW
TRACE
SHVE
TO CHRD
Return
MARGIN SET TO 208.8 DB BELOW LIMIT LINE
TEST_182 13124 5/12/92 RL

Figure 3-22. View Table Display
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TEST_182 13124 5/12/92
REF 98.0 dBEpY #ATTEN 18 dB PG -16.8 dB VIEW
FEHK N N N N N THELE
LOG : : : : :

18
dB/
g4 SE
5C FC
CORR
START 188.8 kHz STOF 788.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.3 maes RL
Figure 3-23. View Log Display
A7 TEST_182 13124 5/12/92
REF 98.0 dBEpY #ATTEN 18 dB PG -16.8 dB VIEW
FEAK - - - - - - - - - THELE
LOG N N N N N N N N N
ﬁg/ VIEW
LOB
VIEW
LINEAR
VIEW
TRACE
g4 SE
5C FC SHVE
CORR TO CARD
: : : : : : Return
START 158.8 kHz STOF 788.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RL

Figure 3-24. View Linear Display
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A7 TEST_182 13124
REF 98.8 dBpY #ATTEN 1@ dB PG -18.8 dB 21.56 dBpV

FERK

LOG
14

Making Measurements Using the EMC Auto-Measurement Personality
Making Conducted EMI Evaluations

5712792 MKR 425.8 kHz

S,

HaRKER

425.8 kHz
'21.56 dBpY

A VE

SCOFL,

CORR

START
#

1
RE

8.8 kHz

§TOF 713.% kHz

S BW 9.8 kHz VBW 3B kHz SHP 33.4 mses

Figure 3-25. View Trace Data

Measuring the Harmonic Interval.

11. Press to place the marker on the highest peak.
12. press DELTA MKR to invoke the delta marker.

VIEW
THELE

VIEW
LOG

VIEW
LINEAR

VIEW TR
ELHK TR

SAYE
TO CARD

Return

RL
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13. Press NEXT RIGHT to place the marker on the next harmonic to the
right. Note the interval. See Figure 3-26.

47 TEST_182 13124 E/12/92 MKR & 3B.3 kHz
REF 98.8 dBpY #ATTEN 1@ dB PG -18.8 dB -2.75 dB WARKER
FEAK N N N N N N N N N + LCF
LOG
18 ...................................................................................................
dB/
T
36.3 kHz HEXT
'22.75 dB PEAK
HEXT PK
S RIGHT
in VB :
SCOFC| HEXT PK
CORR LEFT
: : : : : Mare
: : : : : : : : 1 of 2
STHRT 136.3 kHz STOF 713.8 kHz
#RES BW 9.8 kHz VB 38 kHz SHP 33.4 nzec L

Figure 3-26. Finding the Harmonic Interval

Storing the Data to Internal Memory.
14. Press the front-panel key.

15. Press INTERNAL CARD (INTERNAL will be underlined).
16. press TRACE = INTERNAL .
17. press TRACE B, 2, ((Hz) key in the lower-right corner of the

analyzer) to enter the trace B data into internal register 2.

18. Press (MODE), (MODE) to return to the EMC auto-measurement
personality.

Recalling Previous EMC Data.
19. Press the (RECALL) front-panel key.

20. Press INTERNAL — TRACE .

3-38



21.

22.

Making Measurements Using the EMC Auto-Measurement Personality
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Press TRACE B, 2, ((Hz) key in the lower-right corner of the
analyzer).

Press (MODE), to return to the EMC auto-measurement
personality.
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Configuring the EMC
Analyzer and the
Downloadable Program for
Testing

Making a Manual Conducted Measurement

Important Information

It is important to perform each step in the following procedures. To do otherwise, will produce results
that are different than expected.

[

. Press (PRESET).
2. Verify that the DUT is connected to the LISN and operational.

3. Press EMC Config .
4. Press Freq Bands .

5. Press .15-30MZ SETUP . See Figure 3-27.
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4
REF 78.8 dBpV #ATTEN 18 dB
FERK - - - -

Wh 3B

5COFL,

CORR

STHRT 150 kHz STOP 260.08 MHz
#RES B 9.B kHz VEN 38 kHz SWF 1.11 sea

Figure 3-27. 150 kHz to 30 MHz Setup

6. Press Previous Menu .

9-158kHz
SETUP

«15-38NMZ
SETUP

3A-38ANRZ
SETUP

«2-1GHz
SETUP

1-5 GHz
SETUP

Previous
Menu

RT
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Loading a Limit Line.

7. Press Limit Lines .

NOTE
Before loading the limit line, be sure the EMC personality card is installed in the analyzer's front-panel.

8. Press Load Limit .

NOTE
If NO CARD FOUND is displayed, press Previouis Menu , insert the EMC personality card

into the EMC analyzer, then press LOAD LIMIT .

9. Scroll, using the front-panel knob, to the limit line of interest. (In our
example we used 1VDE_A_CON.)
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10. press LOAD FILE . See Figure 3-28.

4
REF 78.8 dBpV #ATTEN 18 dB
FEAK T - - - -

WA SE

SCOFC )

CORR

START 158 kHz STOF 38.80 MHz
#RES BW 9.8 kHz VBW 3B kHz SHP 1,11 ses

Figure 3-28. Loaded Limit Line

Turning On the Limit-Line Pass/Fail Message.

11. Press Previous Menu .

12. Press Misc Menu .

LIMITS
OH OFF
Load
Limit

Edit
Limit
Create

Limit

SAYE
LIMIT

Previous
Menu

RL
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Making Conducted EMI Evaluations

13. Press LIMI MSG ON OFF . (ON will be underlined.) See Figure 3-29.

4
REF 78.8 dBpV #ATTEN 18 dB

FEAK [ : : : : : : . LIMIT PASS

Log : : : : : : : : :

ﬁgz LIMI WSG
N OFF

WA B :
SCOFEC| A
CORR
: : : : : : Frevious
. . . . . . . . . Menu
STHRT 15 kHz STOF 20.88 MHHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 1.11 szes RT

Figure 3-29. Limit-Line Pass/Fail Message

14. Press Previous Menu .
Calibrating Out the Transient Limiter’s 10 dB of Loss.

15. Press Misgc Menu .
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16. press EXT PREAMP | (), 10, @B). See Figure 3-30.

e CONF G
REF 78.8 dBpV #ATTEN 18 dB PG -18.8 dE EXT
FEAK [ . . . . . . LIWIT PAss FREANF
Log : : : : : : : : :
ﬁg, : : : : : : : : : LIMI M5B
: : : : : : : : : o OFF
EXT PREANMP GAI
-18.8 dE
Wa EB
S0 FC
CORR
: : : : : : Previous
! ! ! ! ! ! ! ! ! Henu
START 156 kHz STOF 26.68 MHz
#RES BW 9.8 kHz VEW 38 kHz SWP 1.11 szes

Figure 3-30. External Preamp Gain —10 dB

17. Press (MODE).
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Making a Conducted 18. Press EMC Manual .

M t
easuremen Setting the Start and Stop Frequencies.

19. Press (FREQUENCY).

20. Press STOP FREQUENCY , 700, (kHz). Set a frequency just above the area
of interest. In our example, we are setting the stop frequency to 700 kHz.
If you want to increase the stop frequency, use the front-panel knob to
increase the frequency until you get most of the device emissions on
screen. See Figure 3-31.

. MANL AL
REF 78.0 dBEpY #ATTEN 18 dB PG -16.8 dB CENTER
FEAK . : : : : : TINIT FASS FREQ
LOG : :
ﬁg, START
FRER
CF STEP
| AUTOD AN
WA SE
SC FLC FRER
CORR OFFSET
: : : : : : Band
: : : : : : : : : Lock
START 158.8 kHz STOF 788.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RT

Figure 3-31. Emissions from 150 kHz to 700 kHz
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Setting the Amplitude Level.
21. Press (AMPLITUDE).

22. Press 90, (dB).

See Figure 3-32.

e MAHUAL
REF 98.8 dBEpV #ATTEN 18 dB PG -18.8 dB REF LUL
FEAK - - - - - - CINIT FASS
LoG : :
ﬁg/ ................................................................................................... HTTEH
AUTO MAH
o e b =
96.8 dBpVY SCAHLE
' 06 LIH
FRESEL
B LR 5 O A L PEAK
WA B
SCFCL Lk L el FRESEL
CORR DEFAULT
: : : 1 Mare
: : : : 1ot 3
STHRT 156.8 kHz STOF 78G.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RT

23. Press (MODE), to return to the EMC measurement personality.

Figure 3-32. Adjusting the Amplitude Level
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24. To verify that the emission is coming from the device under test,
disconnect the BNC cable from the transient limiter’s input. See
Figure 3-33.

e MAHUAL
REF 98.8 dBEpV #ATTEN 18 dB PG -18.8 dB Bp/Avg
FEAK - - - - - CINIT FASS
LOG : : : : : : : : :
18 ................................................................................................... .
: : : : : : : : : Signal
dB/ : : : : : : : : : Fvaliate
o e b
98.8 dEpY
TRACE A
................................................................................................... WE VW MR
Wa SB
L O TP SO OO PSP PPN TRACE B
CORR : : : : : : : : WE VW OF
/ r f HRM MKR
: : : : L5SH MKR
START 18@8.8 kHz STOF FE@.08 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RT

Figure 3-33. Verifying the Emissions

25. Reconnect the BNC cable to the transient limiter’s input.
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Moving the Marker to the Highest Emission.

26. Press TRACE A WR VW MX | two times (MX will be underlined), to
max-hold trace A.

27. Wait for a few sweeps to fill in the worst-case emissions.

28. Press TRACE A WR VW MX (VW will be underlined), to view the trace.
See Figure 3-34.

e MAHUAL
REF 98.8 dBEpV #ATTEN 18 dB PG -18.8 dB Bp/Avg
FERK - - - - - - — LINMIT PASS
Log : : : : : : : : :
18 ................................................................................................... .
Signal
a8/ Evaluate
o e b
98.8 dEpY
TRACE A
WR WM MR
VA 5B
sC FC TRACE B
CORR WR VW OF
: : : : : : HRM MKR
: : : : : : : : : L5SH MKR
STHRT 156.8 kHz STOF 78G.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RL

Figure 3-34. Max-Hold Trace in View Mode
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29. Press NRM MKR and use the front-panel knob to move the marker to a
signal of interest (a signal that appears to be close to or over the limit
line). See Figure 3-35.

& WKR 188,5 kHr LIS
REF 98.8 dBEpV #ATTEN 18 dB PG -18.8 dB 51.26 dBpY  gp/Avg
FERK - - - - - - — LINIT PASS
Los : : : : : : : : :
18 ................................................................................................... .
Signal
a8/ Evaluate
s
188.5 kHz
'51.26 dBpY
TRACE A
......................................................................................... WR VW MR
VA 5B : : : :
SCOFE] b bl TRACE B
CORR ' ) : : ; : : WR VW OF
: : : : : : : : : LSH MKR
STHRT 156.8 kHz STOF 78G.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RL

Figure 3-35. Moving the Marker to a Worst-Case Emission
Making a Quasi-Peak Measurement.

1
NOTE

Although many agencies governing EMI from commercial products require quasi-peak detection, if the
emission from the device is within a test limit when measured with peak detection, the device will
be considered to have passed the test, even though quasi-peak detection was not used. Quasi-peak
detection need be used only when a signal is close to or over the test limit.

30. Press Up/Avg .
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3l. Press QP AUTO AT MKR .

32. Read the amplitude level at the bottom of the display screen. In our

example, the display shows 50.88 dBuV. See Figure 3-36.

4
REF

VA §
SCF
COR

STHR

MKR 185,86 kHz ILIAIGIS
98.8 dBpV #ATTEN 18 dBE PG -18.8 dEB 51.19 dBpY @p AUTO
- - - - - - - - - AT MKR
¥ -
................................................................................................... UG AUTO
AT MKR
s
185.8 kHz Op Man
51.19 dEpV At Mkr
Avg Man
E
C Marker
R Data
up 58'88; : : : : Return
T 158.8 kHz STOF 78G.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RL

Figure 3-36. Signal after Quasi-Peak Measurement

Printing the Quasi-Peak Marker Data in Tabular Form.

33.
34.

35.

36.

37.

Connect the printer to the EMC analyzer.

Press Marker Data.

Press PRINT MKR DATA .

Press Previous Menu to leave the marker data menu.

Move the marker (which is still active) to the next signal of interest and

repeat the same process by pressing QP AUTO AT MKR . The process
can be repeated for each signal of interest. Data from any previous
quasi-peak measurement will be lost when QP AUTO AT MKR or

Qp Man At Mkr is pressed.
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Making an Average Detection Measurement.

38. Move the marker to the signal of interest.

39. Press AVG AUTO AT MKR . Notice that the plus symbol (+) is used by
average detection. See Figure 3-37.

& MKR 195,6 kHz ILIAIGIS
REF 98.0 dEpY #ATTEN 18 dB PG -16.8 dB 37.98 dBpY gp AuTO
FEAK - - - - - - - - - #T MKR
LOG ¥
ﬁg/ ................................................................................................... HUG HUTD
AT MKR
B
196.8 kHz Op Man
37.98 dBpV it Mkr
Avg Man
41 Mkr
VA SE
5C FC Mark
CORR e
OP  5@8.88:
VG 49,48 : : . : : : : Return
START 158.8 kHz STOF 788.8 kHz
#RES BW 9.8 kHz VEBW 38 kHz SHP 33.4 maes RL

Figure 3-37. Display Showing QP and Average Data

Printing the Average Marker Data in Tabular Form.

40. Connect the printer to the EMC analyzer (if it has not been previously
connected).

41. Press Marker Data .

42. Press PRINT MKR DATA .
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Clearing Average and Quasi-Peak Markers.

43. After making the measurement, press CLEAR MARKERS two times to
clear the average and quasi-peak markers. Data from any previous
average and quasi-peak measurements will be lost.

44. Press (PRESET) to return to the top-level menu.
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Making Radiated EMI Measurements Using a
Biconical Antenna

Objectives

This test finds the highest emissions from the device under test (DUT) and
compares those emissions to known limits.

In this section . ..

e Setting Up the Equipment for Testing ...................... 3-5b

e Making an Automated Radiated Measurement ............... 3-b6

e Making a Manual Radiated Measurement ................... 3-67
Read This

If you find a reference to a softkey that is not on the display screen, you have probably pressed a
front-panel key by mistake. To return to the EMC measurement personality, press the (MODE ) key
two times.

Helpful Information

The trace information on the display screen presented in this procedure is only for example. It may not
reflect what you see on your display.
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Equipment List

Setting Up the Equipment for Testing

HP 11966C
BICON|CAL PERSONALITY
ANTENNA CARD
HP 11968C ﬁ
ANTENNA
TRIPOD
SPECTRUM ANALYZER
=
S = s2233
i S sasss
EloFE
TYPE N cO 8690 0y 560 o

COAXIAL CABLE

HP 8447F OPT HE4
PREAMPLIFIER

TYPE N
L‘ CABLE
IN ouT
o & _J
0 0O O
I o

Figure 3-38. Radiated EMI Measurements Test Setup

SPeCtIum analyzer ............c.eiiunirennreaneeeannn HP 8591E
HP 8593E
HP 8594E
HP 8595E
HP 8596E
EMC measurement personality card ................. HP 85712D
preamplifier ........... ... ... ool HP 8447F Option H64
biconical antenna ..............iiiieniinaiiaaeans HP 11966C
antenna tripod ... i e HP 11968C

bs211
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Making an Automated Radiated Measurement

[

Configuring the Analyzer
for Testing

Press the (PRESET) front-panel key to reset the analyzer.

2. Press EMC Config to access the auto-measurement’s automatic
measurement functions.

3. Press Setups .

4. Scroll to CSPA R 3 using either the front-panel knob or the step keys. See

Figure 3-39.
p
REF 78.8 dBpV BATTEN 18 dB PG 26.8 dB Load
FEAK Setup

LoG  [t~VDEE € 1 TRACE 23i
14 t~ BAND 2 TRACE 485
dB/ |t~CPRA COP TRACE 418@
t~CEFA CAY TRACE 421
t~C5PB CRP TRACE 432
t~C3PE CAY TRACE 444
t~FCCA © 2 TRACE 4EE
t~FCCB C 2 TRACE 467
t~WCC1 COP TRACE 473
t~WCCL CAY TRACE 489
t~WLC2 CRP TRACE 5@4
t~WCC2 CAY TRACE 512
A SB[t~VDEAR € 2 TRACE B4
SC FC/t~WDEB C 2 TRACE 536
ACORR[ L~ - TRACE 5438
t~Radiated TRACE BEE
t~ Band 3 TRACE 558
] TRACE 563

G67:47:EE APR 16, 1992
B7 147158 APR 16, 1992
B7 147158 APR 16, 1992
G67:42:80 APR 16, 1992
B7 148181 APR 16, 1992
B7 1481683 APR 16, 1992
G67:42:84 APR 16, 1992
B7 148186 APR 16, 1992
B7 1481687 APR 16, 1992
AFR 16, 1392
B7 148118 APR 16, 1992
67148811 APR 16, 1992
G67:42:18 APR 16, 1992
B7 148814 APR 16, 1992
67148816 APR 16, 1992
G67:42:16 APR 16, 1992
B7 148116 APR 16, 1992
67148817 APR 16, 1992 | previous
Menu

LSRR PR L R R R P R L LR
=]
-
£
o
=)
o

START 1298.8 MHz STOF 388.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 37.5 maes RT

Figure 3-39. CSPA R 3 Selected

3-56



Making Measurements Using the EMC Auto-Measurement Personality
Making Radiated EMI Measurements Using a Biconical Antenna

5. Press Load Setup, which loads the proper frequency range,
bandwidths, limit lines, transducer factors, preamp gain, and attenuation
into the spectrum analyzer. See Figure 3-40.

47 TEST_95@ SETUP
REF 7@.@ #ATTEN 1@ dE PG 26.@ dB
FEAK [dBuv-m - - - : : - - : Setups
LOG : : : : : : :
18 Freq
a8/ Bands
Limit
Lines
Transdor
Factors
Wa SB
5C FC Mizo
ACORR Menu
START 26.8 MHz STOF 266.0 MHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-40. CSPA R 3 Loaded into the Analyzer

NOTE

When performing radiated measurements, high ambient signals may be observed in the 88 to 108 MHz
range due to commercial FM broadcasting. The frequency range may be modified to move these
signals off screen.

3-57



Making Measurements Using the EMC Auto-Measurement Personality
Making Radiated EMI Measurements Using a Biconical Antenna

Modifying the Frequency to Avoid the FM Band.

6. Press the (FREQUENCY) front-panel key.

7. Press START FREQ, 120, (MHz). See Figure 3-41.

47 TEST_95@ SETUP
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE CENTER
FEAK [dEuv/m N N N N N FREQ
LOG :
18 ...................................................................................................
dB/
T s I
1268.8 MHz STOP
o e e FRE®
CF STEP
..................................................................................... AUTOD AN
Wa SE : : : : : : : : :
B F D i e FREG
ACORR : : : : : : : : : OFFSET
: : : : : Band
: : : : : : : : : Lack
START 128.8 MHz STOF 266.0 MHz
#RES BW 128 kHz VEW 388 kHz SHP 37.5 maes RT

Figure 3-41. Selecting a Start Frequency of 120 MHz

8. Press (MODE), then EMC Automatn to return to the EMC auto-
measurement personality.

Comparing the Peak Device Emissions to Limit.

9. Press LIMIT MARGIN, 10, (dB) to measure signals that are within
10 dB of the limit line. The limit line may also be selected using the
front-panel knob to position the margin with respect to the limit line. See
Figure 3-42 and Figure 3-43.

3-58



Making Measurements Using the EMC Auto-Measurement Personality

Making Radiated EMI Measurements Using a Biconical Antenna

MAHUAL
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE Bp/Avg
FEAK [dEUV/m - - - - - — LINIT FASS
LoG : : :
18 )
: : : : : : : : Signal
a8/ : : : : : i : : Evaluate
REF LEVEL
78.8 dEpV
TRACE A
.............................. W WH MR
WA B
sC FC TRACE B
ACORE WR VW OF
: : : : : HRM MKR
: : : : : : : : : L5SH MKR
STHRT 126.8 HHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 37.5 maes RT

Figure 3-42. Limit Margin with Device under Test Off

REF 7H.8 #ATTEN 18 dB PG 26.8 dB

FEAK [dEUV/m - - - - - — LINIT FAIL
LOG : :
18 )
Signal
a8/ Evaluate
TRACE A
W WR Wi My
WA B
sC FC TRACE B
ACORE WR VW OF
: : : : : HRM MKR
: : : : : : : : : L5SH MKR
STHRT 126.8 HHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 37.5 maes RT

Figure 3-43. Limit Margin with Device under Test On
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Making an Ambient Signal List.
10. Turn the device under test (DUT) off.

11. Toggle DETECTOR PK QP AV until only PK is underlined.
12. press AUTO MEASURE to start the scan sequence and view the results.

13. Press VIEW TABLE to view the data in tabular form. See Figure 3-44.

BuTo
# FREGUENCY FEAK <LIMy  @F <(LIM)  AVE (LIM)
(MHZ) —-=—---—---- (dBUM/m) —--m-m-mm- o YIEW
1 288.819 49.3 -8.7 THBLE
2 24E.E88 45.2 -4.%
3 28@.819 51.8 -E.1 VIEM
4 16@.818 4@.2 -9.8
Laa
UIEMW
LINEAR
UIEHW
TRACE
SAVE
TO CARD
Return
MARGIN SET TO 1@.@ DB BELOW LIMIT LIME R
TEST_182 9152 4/18/92

Figure 3-44. Viewing the Data in Tabular Form

14. Press the (COPY) front-panel key to copy the data table to a printer.
15. Turn DUT on.

16. Press RETURN .
Invoking Quasi-Peak and Average Detection.

17. Press DETECTOR PK QP AV until all detection modes are underlined.

18. press AUTO MEASURE to start the scan sequence and view the results.
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19. press VIEW TABLE to review the list of measured frequencies. Peak,
quasi-peak, and average measurements will be listed, along with the delta
value that exceeds (or does not exceed) the limit line. See Figure 3-45.

AUTO
# FREQUENCY FERK (LIMY  @F <(LIM>  AY& C(LIMD
(MHz)  —=mmmmm-m - CABUNA M) ————mmmm - VIEW
1 134.989 54.2 4.2 52.5 .5 43.E -E.4 THELE
z 121,368 82,2 2.2 E@.1  B.L 4B.8 -9.2
3 148,553 48,8 -1.2 46.4 -3.6 a7.1 -12.9
4 208,816 49,1 -B.9 48.3 -1.8 47.8 -3.8 ”Egg
£ 162,166 45,8 -4.7 44,2 -5,8 &7.Z -12.%
B 215,587 44.4 -5.6 43.8 -7.@ a7.5 -12.2
7 175,661 44.5 -5.4 43.7 -6.3 36.5 -13.4 VIEM
g 288,847 51,2 -5.&8 0.5 -6.5 43,8 -7.4 LINERR
g 134,879 52.8 2.8 52.4 2.4 44.7 -5.3
1@ 162,815 45.7 -4.3 44.3 -5.7 36.8 -13.7
i1 121,275 43,5 -8.5 47.8 -2.% &7.% -12.7 VIEN
12 229,175 42.4 -7.6  4P.3 -9.7 28.8 -21.2 TRACE
SAVE
T0 CARD
Return
MARGIN SET TO 18,8 OB BELOW LIMIT LINE
TEST_182 9iG4 4/1B/92 RT

Figure 3-45. Viewing the Data in Tabular Form

NOTE

Some ambients are intermittent and may not show up on a data scan, but may appear on the ambient
list.
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20. Press VIEW TRACE to review the linear data and the captured max-held
trace.| The top cross mark represents the quasi-peak value. The lower
cross mark represents the average value (if all three detection modes
were selected). See Figure 3-46.

A7 TEST_182 9154 4/18/92 MKR 218.8 MHz
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE 22.7 dBuM/m VIEW
PERK [dBuT/m : : : : : : : THBLE
LoG : : : : : : : : :
ﬁg/ VIEW
LOG
VIEW
LINEAR
VIEW TR
RRiL BLHK TR
3h VE
5C FC SHVE
ACORR TO CARD
: : : Return
STHRT 14E.5 HHz STOF 284.5 MHz
#RES BW 128 kHz VEW 388 kHz SHP 39.5 maes RT

Figure 3-46. Viewing the Linear Data and Max-Held Trace
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Measuring the Harmonic Interval.

21. Press to place the marker on the highest peak.
22. Press DELTA MKR to invoke the delta marker.

23. Press NEXT PK RIGHT to place the marker on the next harmonic to the
right. Note the interval. See Figure 3-47.

47 TEST_ 182 4718792
EF 7B.8 #ATTEN 1@ dB PG 26.8 dB

R
FERK

A VE

SC FC
ACORR

START 11E5.% MHz
#RES BMW 128 kHz

EH

54

MKR & 14.2 MHz

4.8 dBuW/m

dBuldm

L

VBW 388 kHz

S§TOF 384.5 MHz

SHP 39.5 msec

Figure 3-47. Finding the Harmonic Interval

MARKER
+ CF

FPEAK

HEXT PK
RIGHT

HEXT PK
LEFT

Mare
1 aof 2
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24. Move the marker to the next major peak. See Figure 3-48.

A7 TEST_182 9154 4/18/92 MKR & 146.8 MHz
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE -53.5 dBuM/m  WARKER
PERK [dBuT/m : : : : : : : *EF
Log : : : : : : Cok :
18
dB/
"""""""""""""""""""""" PEAK
NEXT PK
R [P O O ¥ L O N I | O o RIGHT
i VE : : :
5C FC RS P RN PO W HERT PK
ACORE LEFT
: : : Mare
: : : : 1ot 2
START 14E.E5 MHz STOF 264.5 MHz
#RES BW 128 kHz VEW 388 kHz SHP 39.5 maes RT

Figure 3-48. Moving the Marker to the Next Peak

25. Press (MODE), (MODE) to return to the auto-measurement personality.
26. Press VIEW TABLE to return to the tabular format on the display.
Printing or Plotting the Results.

27. Press the (COPY) front-panel key to generate a printed or plotted copy of
the displayed tabular or graphical information.

NOTE

The information being viewed is stored in the internal registers and is retained even if the power is
interrupted. This is useful for setups that are used repeatedly.
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28. Press (LINE), to turn the analyzer off, then on again.

29. Press EMC Automatn to select the auto-measurements automation

functions.

Making Radiated EMI Measurements Using a Biconical Antenna

30. Press VIEW DATA to return to the same data screen displayed before the

power interruption.

Saving a Custom Setup.

31. Insert a RAM card into the front-panel card slot.

32. Press SAVE TO CARD, 100, ((H2) front-panel key) to save the
custom setup and data to a RAM card.

33. Press (PRESET) to return to the automated measurements top-level menu.

Recalling a Custom Setup.

34. Press EMC Config .

35. Press Setups .

36. Scroll to the desired file (in this case, 100). See Figure 3-49.

4
REF 187.8 dBpY ATTEN 48 dB PG 26.8 dB

FEAK [AFEG59R 128

Lo [te_2d TRHCE & E 18:39:40 APR 14, 1332

1@ tv_22 TRAGE 19 E 13139151 APR 14, 1992

dB/  [t~_23 TRACE 23 5 13:14@114 APR 14, 1992
to_4E TRHCE 47 B 14:31:36 APR 14, 19332
Lo G5 TRAGE EB1 E 1GIR21@3 APR 14, 1992
o138 TRACE 75 5 1@B2139 APR 18, 1992

3h SB

SC FG

CORR

CENTER 2.259 &Hz SPAN E.EGG GHz

#RES EW 3.8 MHz VEW 1 MHz SWP 128 maes

Figure 3-49. Selecting Custom Setup File

Previous
Menu

RT
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37. Press Load Setup to retrieve the setup alone and return to the
EMC Config Menu.
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Making a Manual Radiated Measurement

Important Information

It is important to perform each step in the following procedures. To do otherwise will produce results
that are different than expected.

Configuring the EMC 1. Press (PRESET).

Analyzer for Testing 2. Press EMC Confi
, onfig .

3. Press Freq Bands .
4. Press 30-300Mz SETUP .

5. Press Previous Menu .
Loading a Limit Line.

6. Press Limit Lines .

NOTE

Before loading the limit ling, be sure the EMC personality card is installed in the analyzer's front-panel.

7. Press Load Limit .
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NOTE
If NO CARD FOUND is displayed, press Previouis Menu , insert the EMC personality card

into the EMC analyzer, then press Load Limit .

8. Scroll, using the front-panel knob, to the limit line of interest. In our
example we used 1CSPR_A_3m.

9. Press LOAD FILE . See Figure 3-50.

10. press Previous Menu .

w CONFG]
REF 98.8 dEpY #ATTEN 18 dE LIMITS
FEAK - - - - - - - - - OW  OFF
Los : : : : : : : : :
ﬁg/ ....... . ......... . ........ . ......... . ......... . ......... . ......... . ......... . ......... . ......... Load
: : : : : : : : : Limit
Edit
Limit
Create
Limit
WA B
5C FC SHVE
CORR LIMIT
: : : : : Frevious
. . . . . . . . . Menu
STHRT 26.8 MHHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-50. Loaded Limit Line
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Turning On the Limit-Line Pass/Fail Message..

11. Press Misc Menu .

12. Press LIMI MSG ON OFF (ON will be underlined). See Figure 3-51.

i CONF G
REF 98.8 dEpY #ATTEN 18 dE EXT
FEAK - - - - - - — LIMIT FAIL FREANP
LOG : : : : : : : : :
ﬁg/ ........ . ......... . ........ . ......... . ......... . ......... . ......... . ......... . ......... . ......... LIFII NSG
: : : : : : : : : O OFF
WA B
SCOFC
CORR
: : : : : Frevious
. . . . . . . . . Menu
STHRT 26.8 MHHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-b1. Limit-Line Pass/Fail Message

13. Press Previous Menu .

NOTE

Before loading the transducer factors, make sure the EMC personality card is installed in the EMC
analyzer's front-panel.
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Loading Transducer (Antenna) Factors.

14. Press Transdcr Factors .

15. Press Load Transdcr .

NOTE
If NO CARD FOUND is displayed, press Previouis Menu , insert the EMC personality card

into the EMC analyzer, then press Load Transdcr .

16. Scroll, using the front-panel knob, to the antenna of interest. In
our example we used aBICONICAL AMP, which contains the typical
transducer (antenna) factors for the HP 11966C biconical antenna.

17. Press LOAD FILE.

18. Verify that the transducer factors are loaded by toggling the
TRANSDCR ON OFF softkey off and on. See Figure 3-52 and Figure 3-53.
The displayed trace will shift in amplitude, which will verify that the
transducer factors have been loaded into the EMC analyzer.

19. Press (dBp) V A V/m A/m until dBuV/m is selected.

3-70



FERK

WA SE
SC FC
ACORR

START
#

FERK

WA SE
SC FC
CORR

START
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REF 96.8 #ATTEN 18 dB
L " Il

LIMIT FAIL

0.0 MHz STOF 38G.9 MHz

TRAMSOCR
OH OFF

(dBulW A
Wem Adm

Load
Transdcr

Edit
Transdcr

SAYE
TRANSDCR

Previous
Menu

RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-b2. Transducer Factors Turned On

4
REF 98.8 dBpV #ATTEN 18 dB

LIMIT FAIL

0.0 MHz STOF 38G.9 MHz

#RES BMW 128 kHz VBW 388 kHz SHP 5B.3 mses

Figure 3-53. Transducer Factors Turned Off

TRANSDCR
OH OFF

Load

| Transdcr

Edit
Transdcr
SAVE
TRANSOCR

Previous
Menu

RT
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Factoring in the Preamplifier’s Gain.
20. Press Previous Menu .

21. Press Misc Menu .

22. Press EXT PREAMP .

23. Press 26, (dB) (or a value equal to your preamplifier’s gain). The
preamplifier’s gain appears at the top of the display screen (as PG 26.0
dB). The EMC measurement personality factors in the proper amount of
preamp gain. See Figure 3-54.

REF  &1.8 #ATTEN 18 dB PG 26.8 dE EXT
FEAK [TBuvrm - - - - - — LIMIT FAIL FREANP
LOG : : :
ﬁgz ......... . ......... . ........ . ......... . ......... . ......... . ......... . ......... . ......... . ......... LIFII NSG
; ; ; ; ; ; ; ; : O  OFF
WA B
SCFC
ACORR
: : : : : Frevious
. . . . . . . . . Menu
STHRT 26.8 MHHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-b4. Factoring in the Preamplifier's Gain
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NOTE

When performing radiated measurements, high ambient signals may be observed in the 88 to 108 MHz
range due to commercial FM broadcasting. The frequency range may be modified to move these
signals off screen.
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Adjusting the Start Frequency.

24. Press the (FREQUENCY) front-panel key.
25. Press 120, to enter a start frequency of 120 MHz.

WA SE

SC FC

acorp(l

START

REF  81.8 #ATTEN 18 d

B PG 26.8 dB

dBuldm

STAR
i?BrB MHz

LIMIT FAIL

128.8 MHz

#RES BMW 128 kHz

Figure 3-55. En

STOF 38G.9 MHz
WBW 388 kHz SWP 37.6 m3eo

tering a New Start Frequency

Adjusting the EMC Analyzer’s Sensitivity.

26. Press the front-panel key.
27. Press 70, (dB). See Figure 3-56.

See Figure 3-55.

CENTER
FREQ

CF STEP

| AUTO MAN

FRER
OFFSET

Band
Lock

RT
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REF 7H.8 #ATTEN 18 dB PG 26.8 dB

FERK

WA SE

SCFCY,.,

ACORR

START
#

dBuldm : : : : : - LIMIT PASS

128.8 MHz STOF 38G.9 MHz
RES BW 128 kHz VBW 388 kHz SHP 37.6 mses

Figure 3-b6. Increased EMC Analyzer's Sensitivity

REF LWL

ATTEN
AUTO MAN

SCALE
06 LIH

FRESEL
FPEAK

PRESEL
DEFAULT

Mare
1 aof 3

RT

28. Press (MODE) to return to the top-level EMC measurement personality

mendus.
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Making a Radiated 1. Press EMC Manual .
Measurement

|
NOTE

Some signals that appear on the display are device emissions, and some are ambient signals (radio
stations, for example). Turning off the device under test will help verify which signals are ambient and
which are not.

Identifying Ambient Signals.

2. Once you have identified a problem emission, determine if the signal is
ambient by turning off the device under test. Note the ambients. See
Figure 3-57 and Figure 3-58.

AN AL
RpAAVE

Signal
Evaluate

TRAGE A
R i my

TRACE E
WR WM OF

HRM MER
L3N MER

START 1298.8 MHz STOF 388.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 37.5 maes RT

Figure 3-57. Turning the Device under Test On
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R
FERK
LOG
14
dB/

WA SE
SC FC
ACORR

START
#
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EF 76.8 #ATTEH 18 dB PG 26.8 dB
dBuldm : : : : : - LIMIT PASS

REF LEVEL
7R.8 dBpY

128.8 MHz STOF 38G.9 MHz
RES BW 128 kHz VBW 388 kHz SHP 37.6 mses

Figure 3-58. Turning the Device under Test Off

AN AL
RpAAVE

Signal

Evaluate

TRACE A
WR VN MR

TRACE E
WR WM OF

HRM MER
L3N MER

RT
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Measuring the Highest Emissions..

3. Press the front-panel key. See Figure 3-59.

MKR 134,9 nHz LIS
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE 45.7 dBuM/m  WARKER
FEAK [TBuvrm - - - - - — LINMIT FA3S + CF
LoG : : :
Y ? MARKER
N I
MARKER
1534L9 Myz : : : : : NEXT
46.b4 dBpy : : : : ‘ FERK
i : ] : : : i NEXT PK
il ' y . i i Wl RIGHT
L1 (PRI SRR RN | LR LN g AL
Wa SE : ' ! ' : : : : :
: : : : Mare
: : : : : : : : : 1ot 2
STHRT 126.8 HHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 37.5 maes RT

Figure 3-59. Using Peak Search
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5. Press the (SPAN) front-panel key.
6. Press 5, (MHz). See Figure 3-60.
7. Press (MODE) to return to the EMC personality.

R
FERK

LOG
14
dB/

WA SE

SC FC
ACORR

CENTE
#

MAHUAL

MKR 134.858 MHz
EF 7B.8 #ATTEN 1@ dB PG 26.8 dB 55.7 dBuW/m

dBuldm : : : : : - LIMIT FAIL

SPAN
S5.888 MHz

R 124,258 MHz SFAN E.080 MHz
RES BW 128 kHz VBW 388 kHz SHP 28.1 mses

Figure 3-60. Narrowing the Span to Zoom in on a Signal

SPAN
200HM

FULL
SPAN

ZERD
SPAN

LAST
SPAN

PERK
200HM
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8. Center the marker on the signal if needed.

9. Press TRACE A WR VW MX , TRACE A WR VW MX (MX will be
underlined), to put trace A in max-hold mode. See Figure 3-61.

MKR 134,850 fHz GMGIGIS
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE 5.2 dBud/n gpsavg
FEAK [dEUV/m - - - CINIT FAIL
LOG : :
18 ................................................................................................... .
Signal
a8/ : Evaluate
SPAN
5.B88 MHz
TRACE A
.................................................................................................. L E
Ha SE : : : : : : : :
B F D i e TRACE B
ACORR : : : : : : : : : WR VW OF
: : : HRN MKR
: : : : : : : : : L5H MER
CEWTER 134.850 MHz SPAN 5,888 HHz
#RES BW 128 kHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-61. Trace A in Max Hold

10. Press TRACE B WR VW OF two times (WR is underlined) to put trace B
in write mode.
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11. Move the device around and change the polarization of the antenna to get
the worst-case emission. See Figure 3-62.

12. If the tower/turntable program is installed:

d. Press Tower Turntable .

b. Use the position control menu to move the tower/turntable to help
find the worst-case emissions.

c. When done, press Previous Menu

MKR 134,850 fHz GMGIGIS
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE 5.2 dBud/n gpsavg
FEAK [dEUV/m - - - CINIT FAIL
LoG : :
18 ................................................................................................... .
Signal
a8/ : Evaluate
SPAN
5.B88 MHz
TRACE A
WR VW MR
HE WE
SEFL] i TRACE B
ACORE WR YW OF
: : : HRN MKR
: : : : : : : : : L5H MER
CEWTER 134.850 MHz SPAN 5,888 HHz
#RES BW 128 kHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-62. Trace A in Max Hold and Trace B in Clear Write

13. Press TRACE A WR VW MX (VW will be underlined), to view the worst
case emission on trace A.
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1
NOTE

Although many agencies governing EMI from commercial products require quasi-peak detection, if the
emission from the device is within a test limit when measured with peak detection, the device will
be considered to have passed the test, even though quasi-peak detection was not used. Quasi-peak
detection need be used only when a signal is close to or over the test limit.
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Making a Quasi-Peak Measurement.

To perform a measurement using average detection, substitute
AVG AUTOD AT MKR for QP AUTO AT MKR in the following steps.

14. press Qp/avg .

15. press QP AUTO AT MKR .

16. Read the amplitude level at the bottom of the display screen. In our
example, the display shows 55.15 dBuV/m. See Figure 3-63.

MKR 134.663 nyz LIS
REF  7@.8 #ATTEN 18 dB PG 26.8 dE 54.9 dBuM/m gp AUTO
FEAK [TBuvrm - - - - - — LIMIT FAIL AT NMKR
Log : : : : : : Co¥ :
ﬁg/ AVG AUTO
AT MKR
Rp Man
it Mkr
Avg Man
e #% Mkr
VA HE
5C FC Mark
ACORR e
: : : WP 55.15 : : : : Return
CEMTER 1%4.858 MHz SPAN 5,080 HHz
#RES BW 128 kHz VBN 388 kHz SWP 20.8 msec RT

Figure 3-63. Signal after Quasi-Peak Measurement

Printing the Quasi-Peak Marker Data.
17. Connect the printer to the EMC analyzer.

18. Press Marker Data .

19. press PRINT MKR DATA .
Clearing the Quasi-Peak Marker Data.
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20. Press CLEAR MARKERS , CLEAR MARKERS to clear the quasi-peak marker
after making the measurement.

21. Press to return to the EMC analyzer’s top-level menus.
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Loading, Editing, Creating, and Storing Limit
Lines

Limit lines provide an easy way to compare trace data to a set of amplitude
and frequency parameters while the spectrum analyzer is sweeping the
measurement range.

In this section . ..

e Loading Limit Lines .. ....... . ... .. .. .. . .. .. 3-86
e Editing Limit Lines ......... .. .. .. .. ... ... 3-91
e Procedure for Creating a Limit Line . ....................... 3-94
e Storing and Deleting Limit Lines ......................... 3-101
e Turning On the Limit Pass/Fail Message ................... 3-112
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Loading Limit Lines

Limit lines are provided on the card with the HP 85712D EMC
auto-measurement personality. These limit lines represent the test limits for
the major EMI regulations for CISPR, FCC, VCCI, and VDE conducted and
radiated emissions.
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Table 3-1. Limit Lines Loaded on the EMC Personality Card

File Name Description
1Conducted empty file; used as a heading for conducted emissions limit lines
1CSPR A AV CISPR 22, Class A Average Conducted Limit
1CSPR A QP CISPR 22, Class A Quasi-Peak Conducted Limit
1CSPR B AV CISPR 22, Class B Average Conducted Limit
1CSPR B QP CISPR 22, Class B Quasi-Peak Conducted Limit
1FCC A CON FCC Part 15, Class A Conducted Limit
1FCC B CON FCC Part 15, Class B Conducted Limit
1VCCI 1 AV VCCI, Class 1 Average Conducted Limit
1VCCI 1 QP VCCI, Class 1 Quasi-Peak Conducted Limit
1VCCI 2 AV VCCI, Class 2 Average Conducted Limit
1VCCI 2 QP VCCI, Class 2 Quasi-Peak Conducted Limit
1VDE A CON VDE 0871, Class A Conducted Limit
1VDE B CON VDE 0871, Class B Conducted Limit
1--——— empty file; used as a spacer between conducted and radiated limit lines
1Radiated empty file: used as a heading for radiated emissions limit lines
1CSPR A 3m CISPR 22, Class A Radiated, 3m limit
1CSPR B 3m CISPR 22, Class B Radiated, 3m limit
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Table 3-1. Limit Lines Loaded on the EMC Personality Card {continued)

File Name Description
1FCC A 3m FCC Part 15, Class A Radiated, 3m limit
1FCC B 3m FCC Part 15, Class B Radiated, 3m limit
1VCCI 1 3m VCCI, Class 1 Radiated, 3m limit
1VCCI 2 3m VCCI, Class 2 Radiated, 3m limit
1VDE A 3m VDE 0871, Class A Radiated, 3m limit
1VDE B 3m VDE 0871, Class B Radiated, 3m limit
1FTZ B 3m FTZ 1048, Class B Radiated, 3m limit
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Loading Limit Lines 1. Press EMC Config .

2. Press Limit Lines .

NOTE

Before proceeding to the next step, be sure to install either the EMC auto-measurement personality
card or a RAM card (with a limit line loaded on the card) into the analyzer's memory card slot.

Pressing the Load Limit softkey without a card installed will cause the error NO CARD
FOUND to appear on the display screen. To recover from the error, press Previous Menu

install the memary card, then press Load Limit .

3. Press Load Limit . The Load Limit softkey catalogs all limit-line files
on the memory card.

4. Use the front-panel knob to move the highlighted bar to the limit-line
file of interest. For the VDE 0871, Class A, Radiated 3m test limit, the
file would be 1VDE A 3m. Refer to Table 3-1 for a listing of the limit line
files on the HP 85712D EMC auto-measurement personality card. See
Figure 3-64.
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a
REF 1@7.@ dBpV ATTEN 48 dB PG 26.8 dE Load
FEAK File

LoG [ICSFR B OF LIMIT 244
14 IFCC A CON LIMIT 246
dB/ |1FCC B COH LIMIT 247
IVCCT 1 AY LIMIT 248
IVCCT 1 GP LIMIT 249
IVCCT 2 aY LIMIT 254
IVCCT 2 GF LIMIT 282
IVOE A CON LIMIT 254
IVOE B CON LIMIT 256
1 LIMIT ZB%
IRadiated LIMIT 259
ICSPR A 3m LIMIT 268
A SB[ICSFR B 3m LIMIT 26l
SC FCIIFCC A 3m LIMIT 262
CORR[IFCC B Sm LIMIT 263
IVCCT 1 Zm LIMIT 284
IVCCT 2 3m LIMIT 265

B7:47:36 AFR 18, 1992
@7 147136 APR 16, 1992
B7 147136 APR 16, 1992
B7:47:36 AFR 18, 1992
@7 147136 APR 16, 1992
B7 147136 APR 16, 1992
B7:47:36 AFR 18, 1992
@7 147136 APR 16, 1992
B7 147136 APR 16, 1992

47 AFR 16, 1932
@7 147136 APR 16, 1992
B7 147138 APR 16, 1992
B7:47:38 AFR 18, 1992
@7147138 APR 16, 1992
B7 147138 APR 16, 1992
B7:47:38 AFR 18, 1992
@7147138 APR 16, 1992

e e e e e i L L Ll e e ol ]
=
-1
.
-1
o
o

266 87147139 APR 16, 1992 | previous
Henu
CENTER 2.258 GHz SPAN E.E@A GHz
#RES BW 3.8 MHz VEW 1 MHz SHP 138 msea RT

Figure 3-64. Loading a Limit Line

Read This
Use the (f) and (1) keys or the knob to move the highlighted bar between individual files on a page.

5. Press Load File . The limit line from the loaded file is now displayed on
the analyzer if the displayed span and reference level corresponds to the
limit range selected.
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Editing Limit Lines

L. Press EMC Config .
2. Press Limit Lines .

3. Press Edit Limit . See Figure 3-65.

e CONFG]
REF 187.@ dBpY ATTEN 4@ dB PG 26.@ dB SELECT
FERK — - - - - - - - SEBMENT
LOG : : : : : :
ﬁgz ........ . . ......... . ......... . .............. F IXED ................ . ......... . ......... SELECT
SEG  START_FRER UPPER_AMP TYPE . o . FRED
SEGH : : : :
1 s S TS SELECT
' ' AMPLITUD
MHz 74.8 dBpY FLAT ......... ......... .........
MHz 43.5 dBpV FLAT ' ' : SELECT
: MHz 74,8 dBpV FLAT . ... TYPE
on splid MHz 49,5 dBuv FLAT :
it Folg MHz 74.8 dBpV FLAT ' ' '
corel HHz EE.E dBuY FLAT i I I DELETE
MHz E9.5 dBuY SLOPE : : SEGMENT
GHz  &7.4 dBpW POINT - o .
. . . . : : : Frevious
. . . . . . . . . Menu
CENTER 2.259 &Hz SPAN E.EGG GHz
#RES BW 3.8 MHz VEW 1 MHz SHP 138 msea RT

Figure 3-65. Editing a Limit Line

Selecting the Segment Press SELECT SEGMENT . Use the () () keys or the knob to highlight the

Number segment to be edited. Limit lines are created by entering frequency and
amplitude values, and segment type into a limit-line table. The frequency and
amplitude values specify a coordinate point from which a limit-line segment is
drawn. Limit lines are constructed from left to right.

Up to 20 segments can be specified for limit-line tables.
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Selecting the Type

Making Measurements Using the EMC Auto-Measurement Personality
Loading, Editing, Creating, and Storing Limit Lines

Press SELECT FREQ , then enter a frequency value for the segment. A
frequency coordinate must be specified. This is the segment’s beginning
frequency. The segment will not be drawn until the next segment start
frequency is defined.

NOTE

There can only be one entry per frequency. Entering two segments with the same frequency in the
same limit-line table overwrites the first entry.

Press SELECT AMPLITUDE , then enter the amplitude value for the segment.
The current amplitude units are used. For example, if the analyzer is in
dBguV, the limit-line amplitude values will be in dBuV.

|
NOTE

When entering a limit-line segment, the frequency and amplitude values will be listed as asterisks
{*] until new values are entered. The new segment will be listed last until both the frequency
and amplitude values have been entered. Once the frequency and amplitude values are entered, the
segment will be sorted into the limit-line table according to frequency.

Pressing SELECT TYPE selects the type of limit-line segment. There are
three types of limit-line segments:

SLOPE draws a straight line from the current frequency and
amplitude point to the next frequency and amplitude point.

FLAT draws a flat line at the current amplitude to the next
frequency point.
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POINT sets a limit at a single frequency point. It will not create a
limit-line segment. The point should be used to terminate a
limit line.
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Setting Measurement
Conditions

Creating a Limit Line

CAUTION

Procedure for Creating a Limit Line

This procedure demonstrates how to create a limit-line (from 30 MHz to
1 GHz) and how to activate testing.

1
2

3.

4.

10.

11

Pressing the Create Limit softkey two times, as directed in the following

. Press EMC Config .
- Press Freq Bands .

Press 30-300MZ SETUP .

Press (FREQUENCY).
Press 10 to set the start frequency to 10 MHz.

- Press STOP FREQ 1.02 (GHz) to set the stop frequency to 1.02 GHz.

Press
Press 81 (dB) to set the reference level to 81 dBuV.

Press to return to the EMC auto-measurement personality.

Press EMC Config .

- Press Limit Lines .

procedure step, will purge the limit line currently on the display.
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12. Press Create

FERK
LOG
14
dB/

A §B
SC FC
CORR

START

Making Measurements Using the EMC Auto-Measurement Personality

Loading, Editing, Creating, and Storing Limit Lines

Limit two times. See Figure 3-66.

4
REF 81.8 dBpV #ATTEN 18 dB PG 26.H dB

SEGH .
1 :

‘A £ Kk

1a MHz §TOF 1.820 GHz

#RES BMW 128 kHz VBW 388 kHz SHP 211 msecs

Figure 3-66. CREATE LIMIT Softkey Menu

SELECT
SEGMENHT

SELECT
FREQ

SELECT
AMPLITUD

SELECT
TYPE

ODELETE
SEGMENHT

Previous
Menu

RT
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13. press SELECT FREQ, 30, and (MHz). See Figure 3-67.

4
REF 81.8 dBpV #ATTEN 18 dB PG 26.H dB

FERK

Log : : : : : : : :

18 ......... R R R R X 1 T [ :
BEB  START.FRER UPPER_AMP TYPE ..
UPR AMP :
E7.4 dBpY :
4 38,88 MHz

A §B

S5C FC

CORR

START 1@ MHz

#RES BMW 128 kHz VBW 388 kHz

Figure 3-67. Selecting the First Frequency

§TOF 1.820 GHz

SELECT
SEGMENHT

SELECT
FREQ

SELECT
AMPLITUD

SELECT
TYPE

ODELETE
SEGMENHT

Previous
Menu

RT
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14. Press SELECT AMPLITUD, 50, and (dB).

15. press SELECT TYPE, then FLAT . See Figure 3-68.

A
REF 81.8 dBEpWY #ATTEN 18 dB PG 26.8 dB SELECT
H— - - - - - - SEGMENT
SELEGT
FREQ
FRER : : : ; ;
HH.HEHEEEE MHz X X X . X SELECT
B s . AMPLITUD
- A6 ,.88 MHz c@.@ dBpY FLAT ......... ......... .........
2 $1% $4% SLOPE - : : SELEGT
. : . : TYPE
sh B
sC FC DELETE
CORR SEGMENT
: : : : : Frevious
. . . . . . . . . Menu
START 18 MHz STOP 1.828 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-68. Selecting the First Amplitude and Type

Steps 13 through 15 specify the first limit-line point. The first limit-line
segment begins at 30 MHz and has an amplitude value of 50 dB.

NOTE

The coordinates for the second point must be entered before the first and second limit-line segments
are displayed.

Steps 16 through 18 specify the second limit-line segment. To enter the
second limit-line segment:
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16. Press SELECT FREQ, 230, and (MHz).
17. press SELECT AMPLITUD , 57, and (dB).

18. pregs SELECT TYPE , then FLAT . See Figure 3-69.

w CONFG]
REF 81.8 dBpY HATTEN 18 dB PG 25.8 dB SELECT
FERK [ - - - - - - - - SEGMENT
Log |i ¢ : : : : : : : :
18 :. ....... . ......... . ........ . ......... . .............. F IXED ...... . ......... . ......... . ......... SELECT
dB/ |t
5EG  START_FRED UFPER_AMP TYPE : : FREQ
FRER : ; ; ;
230.080008 MHz : SELECT
B : : "l BMPLITUD
4 3@.B@ MHz 5@.8 dBOY FLAT : :
2 23@8.8 MHz 57.8 dBpY FLAT : : SELECT
8 LEL] SLOPE TYPE
sh B . . . . . . : : :
L O TP SO OO PSP PPN DELETE
CORR : : : : : : : : : SEGMENT
: : : : : Frevious
. . . . . . . . . Menu
START 18 MHz STOP 1.828 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-69. Entering the Second Limit-Line Segment

NOTE

The table entries can be edited if you make a mistake. To edit an existing segment,
use SELECT SEGMENT to specify the segment, and SELECT FREQ ,

SELECT AMPLITUD, or SELECT TYPE to specify the column you wish to edit.

Steps 19 through 24 specify the third and fourth limit-line segments.
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19. Press SELECT FREQ, 280, and (MHz).

20. press SELECT AMPLITUD , 60, and (4B).

21. press SELECT TYPE , then FLAT . See Figure 3-70.

4
REF 81.8 dBpY #ATTEH 18 dB PG 26.@ dB

PEAK
Leg | 0

5E6 START_FREE UPPER_AMP  TYPE

1 a@.88 MHz 5@.8 dBpY FLAT

2 23@.8 MHz 57.@ dBpY FLAT

3 280, MMz E9.@ dBY FLAT 10
Y 4 LE L] SLOPE
L] T o T T T T TP TOr SOTTPORT SORTPRRE PPN
CORR
START 10 NHz STOP 1.020 GHz

#RES BW 128 kHz VBW 388 kHz SWP 211 mses

SELECT
SEGMENHT

SELECT
FREQ

SELECT

"l BMPLITUD

SELECT
TYPE

ODELETE
SEGMENHT

Previous
Menu

RT

Figure 3-70. Entering the Third Limit-Line Segment

You may notice that the end coordinate of segment three is drawn to a

reference point off the top of the analyzer’s graticule. Until the next segment

is defined, the line will remain drawn to a reference off the top of the

graticule.

22. Press SELECT FREQ, 1, and (GHz).

23. Press SELECT AMPLITUD , 60, and (4B).
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24. Press SELECT TYPE , then POINT . See Figure 3-71.

w CONFG]
REF 81.8 dBpY HATTEN 18 dB PG 26.8 dB  SELECT
FERK [ - - - - - - - - = SEGMENT
LOG H N N N N N N N N .
12 : : : : SELEGT
dB/
S5EG START_FRER UPPER_AMP FRER
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SELECT
AMPLITUD
1 3@.B@ MHz 5@.8 dEQY
2 23@.8 MHz 57.8 dEpY SELEGT
& zBB.0 MHz 6B.0 dEQV FLAT TYPE
sh spl * L.288 GHz 6@.8 dBUY POINT
5 ¥%% SLOPE
SCOFL, " DELETE
CORR SEGMENT
: : : : Frevious
. . . . . . . . . Menu
START 18 MHz STOP 1.828 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-71. The Completed Limit-Line Table

25. After entering all the segments, press Previous Menu to return to the
limit-line menu. The limit line can now be saved on a memory card or in
the analyzer’s memory.

26. Press (MODE), (MODE) to return to the top-level EMC analyzer menu.
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Storing Limit Lines to a
RAM Memory Card

Storing and Deleting Limit Lines

This section provides instructions on storing and deleting limit lines. The
file name prefix can also be changed using the procedure described in this
section.

1. Insert a formatted RAM memory card into the card reader slot on the front
panel of the analyzer. If your card is already formatted, proceed to step 2;
if it is not, perform steps la through le:

a. Press the front-panel key.
b. Press More 1 of 3.

C. Press CARD CODNEFIG .

d. Press FORMAT CARD .

e. After the card has formatted, press the front-panel key to
return the EMC auto-measurement personality.

2. Press EMC Config .

3. Press Limit Lines .
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4. Press SAVE LIMIT . See Figure 3-72.

4
REF 81.8 dBpY #ATTEH 18 dB PG 26.@ dB

WA SE

SC FC

CORR

START 1@ MHz §TOF 1.820 GHz
#RES BMW 128 kHz VBW 388 kHz SHP 211 msecs

Figure 3-72. Save Limit Screen

LINITS
OH  OFF

Load
Limit

Edit
Limit
Create

Limit

SAYE
LIMIT

Previous
Menu

RT
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5. Press 22, (same as the key in the analyzer’s lower-right
corner), to save the limit line in register 22. Notice that the prefix on the
card will be LIMIT. See Figure 3-73. The limit line is saved on the card
as ILIMIT_22. To change the file’s prefix, refer to “Changing a File’s
Prefix,” in this section.

w
REF 81.0 dBpl #ATTEN 16 dB PG 26.9 dB LIMITS
FEAK - - - - - ON OFF
LOG SAVE LIWIT LINE ON CARD : : H
18 :
dBs : : : : : : : : : : Load
: : : : : : : : S Limit
B MITS sawvad:
1 P Edit
R E R T T : : : : : Limit
: : : : : : : : Create
1 A T SO S Linit
Wa SE ‘ : : : : : : : :
5C FE| e SAVE
CORR ‘ ] : : : : : : : LIMIT
______ T S O A S SO
. i . " . . ! : Frevious
: : : : i : : Menu
START 16 MHz STOF 1.820 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-73. Saving Limit Lines in Register 22
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1. Press (SAVE).

2. Press INTERNAL CRD , INTERNAL will be underlined.

See Figure 3-74.

w CONFG]
REF 81.8 dBpY HATTEN 18 dB PG 26.8 dB B STATE
FEAK [ - - - - - =+ INTRHL
LoG :
18 Trace
a8/ i| + Intrnl
SAY LOCK
| O OFF
Wh SB _
SCFLY Bl e o i, Catalog
CORR ‘ ! X Internal
...... IV b
: INTERHAL
: : i " CARD
START 18 MHz STOP 1.828 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-74. INTERNAL Underlined

3. Press Trace — Intrnl.

4. Press Limit Lines .
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5. Press 22, (same as the key in the analyzer’s lower-right
corner) to save the limit lines to internal register 22. See Figure 3-75.

-
REF 81.8 dBpU #ATTEN 18 dB PG 26.B dB  TRAGE A
PEAKf— :
LoG SAVE LIMIT LINE QW CARD : : ;
ﬁg/ [ : : : : : : : S| TRAGE B
.................................................. TRACE C
............................................................................................. -
LINES
Wa EB
5C FC
CORR AMP COR
! : llla. 5 ; :. b PREVIOUS
; ; l it i i e S Menu
START 1@ MHz STOF 1.828 GHz

#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-75. INTERNAL TRACE Softkey Screen

6. To return to the LIMIT LINES softkey menu, press (MODE), (MODE).

Changing a File's Prefix The following procedure outlines how to designate a prefix for a limit line
{(When Storing to a being stored on a RAM card. This example changes the prefix to GCN.
Memory Card)

NOTE

The following illustrations do not necessarily reflect what you may see on your display screen. Their
purpose is to illustrate the softkey menus you will see.

1. Press EMC Config .
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2. Press LIMIT LINES .

3. Press SAVE LIMIT .
4. Press (CONFIG). See Figure 3-76.

P
REF 81.8 dBpY #ATTEN 18 dB PG 26.8 dB  COPY DEV
FERK [ - - - - - - - = PRHT PLT
LOG ‘ SAVE LIWIT LINE ON CARD
18 - : : : : R : : : : \.I Plot
dB/ : : : : : Config
................................................... Print
""""" Config
Time
.......................................................................................... Dat@
Wa SB : : : : : : : :
sC FC I FH ] e Change
X . . Mare
: i i ' 1ot 3
START 16 MHz STOF 1.820 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-76. Softkey Screen
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5. Press Change Prefix . See Figure 3-77

w CONFG]
REF 81.8 dBpY #ATTEN 18 dB PG 26.8 dB AECDEF
pist o
GHIJKL
MNOP QR
| STUVHY
WA B ‘ : : : : : : : :
sC PG FE o]t e YZ_# Spo
CORR ‘ ! . . X X X : . Clear
...... I I
: y Mare
: : : i - " ’ 1ot 2
START 18 MHz STOP 1.828 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-77. Changing the Prefix

6. Press YZ_# Spc Clear .
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7. Press Clear to clear the previous prefix

4
REF 81.8 dBpV #ATTEN 18 dB PG 26.8 dB
I

WA SE
scorol AL L
CORR ‘
iR DL,
START 16 MHz STOF 1.626 GHz
#RES BW 120 kHz UBW 388 kHz SHP 211 mses

Figure 3-78. Clearing the Prefix

. See Figure 3-78.

ABCOEF

GHIJEL

MHOPQR

STUVHA

YZ_# Spo

Clear

Mare
1 aof 2

RT
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8. Press GHIJKL . See Figure 3-79.

10.

11.

12.

13.

- Press

Press

Press

Press

Press

i

REF 81.8 dBpV #ATTEN 18 dB PG 26.8 dB
PEAK [T ———

¢ $AUE LIRIT LINE OW CARD

START 1@ MHz §TOF 1.820 GHz
#RES BMW 128 kHz VBW 388 kHz SHP 211 msecs

Figure 3-79. Changing the First Letter of the Prefix

G , which produces the “G.”

ABCDEF |

C , which produces the second letter.
MNOPQR .

N, which produces the third letter.
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14. Press (MODE), (MODE), which returns you to the EMC analyzer. See
Figure 3-80.

NOTE

If the (MODE), EMC Config, and Limit Lines keys are pressed, the prefix will be
reset to LIMIT.

4
REF 81.8 dBpY #ATTEH 18 dB PG 26.@ dB
FEAK [T

LOG SAVE LIMIT LIWE OW CARD

SAYE
LIMIT

Previous
Menu

START 1B MHz STOF 1.828 GHz
#RES BW 128 kHz VEW 388 kHz SHP 211 msea RT

Figure 3-80. The L.imit lLines Softkey Menu.

15. press SAVE LIMIT .

16. Press 10 (same as the key in the analyzer’s lower-right
corner). The limit line will be saved as: 1GCN_10.

17. Press LOAD LIMIT to view the file with the prefix change.
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Deleting a Limit-Line File 1. Press (RECALL) (or (SAVE)).

2. Press INTERNAL CRD , CRD will be underlined.
3. Press Catalog Card .

4. Press CATALOG ALL (or More 1 of 2 and CATALOG LMT LINE ).
5. Scroll, using the front-panel knob, to the limit-line file of interest.

6. Press DELETE FILE two times.

7. Press CATALOG ALL (or CATALDG LMT LINE ) to verify that the file has
been deleted.
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Turning On the Limit Pass/Fail Message

Every measurement sweep of trace A is compared to the limit line. A
message can be displayed that indicates whether trace A is within the bounds
of the limit line. However, the EMC analyzer normally blanks this message.

The LIMI MSG ON OFE softkey (in the MISC MENU ) can be used to turn this
message on.

8. Press EMC Config .

9. Press Freq Bands .

10. Press .2 - 1 GHz SETUP .

11. press Previous Menu .

12. Press Limit Lines .

13. Press Load Limit .
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14. Scroll to 1FCC B 3m. See Figure 3-81.

15.

16.

17.

18.

4
REF 81.8 dBpV #ATTEN 18 dB PG 26.8 dB

FERK
Log [ICSFR A AY LIMIT 248 1 B7:47:36 AFR 18, 1992
1A IC5PR A BP LIMIT 241 1 A7147136 APR 16, 1992
dB/ [ICSPR B AW LIMIT 242 2 B7147136 APR 16, 1992
ICSFR B GF LIMIT 244 2 B7:47:36 AFR 18, 1992
TECC PATCORCTATT 246 T BT TIETAPRTTETTYY 2
IRCC B CON LIMIT 247 1 B7147136 APR 16, 1992
LLWCET LAY LIWIT 248 1 B7:47:36 AFR 18, 1992
IYCCI 1 BP LIMIT 249 1 A7147136 APR 16, 1992
IYCCT 2 AW LIMIT 258 2 B7147136 APR 16, 1992
IVCCT 2 GF LIMIT 282 2 B7:47:36 AFR 18, 1992
IYOE A COM LIMIT 254 2 A7147136 APR 16, 1992
IYOE B CON LIMIT 256 2 APR 16, 1992
A SEB[1 LIMIT ZB% 1 AFR 16, 1932
5C FC{1Radiated LIMIT 259 1 APR 16, 1992
CORR|ICSPR A 3m LIMIT 268 1 APR 16, 1992
ICSFR B 3m LIMIT 28l 1 AFR 16, 1932
LIMIT 262 1 APR 16, 1992
LIMIT 263 1 B7147138 APR 16, 1992
START 208.8 MHz STOF 1.0868 GHz
#RES BW 128 kHz WBW 388 kHz SHP 167 mseo

Figure 3-81. FCC B 3m Highlighted

Press LOAD FILE .

Press Previous Menu .

Load
File

Previous
Menu

RT

Use a BNC cable to connect the analyzer’s CAL OUT signal to the
analyzer’s input.

Press Misc Menu .
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19~ITe&;LIMI M5G ON OFF (ON will be underlined). LIMI MSG ON OFF
turns the testing limits on. LIMIT FAIL is displayed because the
calibration signal exceeds the limit line. See Figure 3-82.

4
REF 81.8 dBpV #ATTEN 18 dB PG 26.8 dB

FERK - - - - - - — LIMIT FAIL
Log : : : : : : : : :
18 ...................................................................................................

LINI M5G
dB/ i OFF
WA B :

SCOFC|
CORR :
; X . 4 Frevious
pohrmsed i . . B ki Henu
STHRT 206.8 MHHz STOF L1.0088 GHz
#RES BW 128 kHz VEW 388 kHz SHP 167 msea RT

Figure 3-82. Displaying LIMIT FAIL
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20. Disconnect CAL OUT from the analyzer input. LIMIT PASS is displayed
since the signal does not exceeds the limit line. See Figure 3-83.

w CONFG]
REF 81.8 dBpY #ATTEN 18 dB PG 26.8 dB EXT
FEAK - - - - - - — LINMIT FASS FREANP
LOG : : : : : : : : :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... LImI NSG
: : : : : : : : : O OFF
WA B
1o !
CORR
it on hom gt sr s o S T T SRR SN SN | prandveee] PPEWIOUS
: - ARV TT NPT, : : Homn
STHRT 206.8 MHHz STOF L1.0088 GHz
#RES BW 128 kHz VEW 388 kHz SHP 167 msea RT

Figure 3-83. Displaying LIMIT PASS
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Loading, Editing, Creating, and Storing
Transducer Factors

Transducer correction factors are used to compensate for frequency-
dependent amplitude variations at the input port. Up to 80 pairs of
frequency-amplitude correction points can be entered.

In this section . ..

e Loading Transducer Correction Factors .................... 3-117
e Fditing Transducer Correction Factors .................... 3-120
e Creating Transducer Correction Factors ................... 3-123
e Storing and Deleting Transducer Correction Factors ........ 3-129
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Loading Transducer Correction Factors

[

- Press EMC Config .

- Press Ereq Bands .

3. Press 30-300 MZ .

- Press Previous Menu .

Press Transdcr Factors .

NOTE

Before proceeding to the next step, be sure to install either the EMC auto-measurement personality
card or a RAM card (with transducer factors loaded on the card) into the analyzer's memory card slot.

Pressing the Load Transdcr softkey without a card installed will cause the error NO CARD
FOUND to appear on the display screen. To recover from the error, press Previous Menu

install the memory card, then press Load Transdcr .

6. Press Load Transdcr . The Load Transdcr softkey catalogs all
transducer factors files (AMP extension) on the memory card.

7. Use the front-panel knob to move the highlighted bar to the transducer
correction factors file of interest. For the biconical antenna, the file would
be aBICONICAL. Table 3-2 lists the transducer files loaded on the HP
85712D EMC auto-measurement personality card.
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Tahle 3-2. Transducer Factors Loaded on the EMC Personality Card

File Name
aLISN

aBICONICAL

alL0G PRDC

alHF LOG

aHORN

Description

Transducer factors for the HP 11967C line impedance
stabilization network (10 kHz to 105 MHz).

Transducer factors for the HP 11966C biconical antenna
(50 MHz to 300 MHz) at 3m spacing.

Transducer factors for the HP 11966D log periodic antenna
(200 MHz to 1 GHz) at 3m spacing.

Transducer factors for the HP 11966N HF log periodic
antenna (200 MHz to 5 GHz) at 3m spacing.

Transducer factors for the HP 11966E double ridged
waveguide horn antenna (1 GHz to 18 GHz) at 3m spacing.

Read This
Use the (1) (I) keys or the knob to move the highlighted bar between individual files on a page.
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Press LOAD FILE . The transducer factors (ampcor) from the loaded file
are now displayed on the analyzer. See Figure 3-84.

NOTE

To determine if the transducer correction factor data is still loaded into the analyzer, refer to the

A indicator next to the CORR indicator on the lower left of the display See Figure 3-84. The A
indicates that the transducer factor data is still loaded into the analyzer. If the transducer correction
factors have been purged from the analyzer, the A will not be present on the display screen.

w CONFG]
REF  &1.8 #ATTEN 18 dB PG 26.8 dE TRANSOCR
FEAK [dEuv/m : : : TINIT FASS OH OFF
LOG : : : : : : : : :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... (dBU)U H
: : : : : : : : : Wem Aim
. Load
Transdcr
Edit
Transdcr
WA B
SCOFL, . SAVE
ACORR TRANSOCR
: : : : : Frevious
. . . . . . . . . Menu
STHRT 26.8 MHHz STOF 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-84. Loaded Transducer Factors
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Editing Transducer Correction Factors

NOTE

The EMC auto-measurement personality uses the term TRANSDCR to mean transducer factors,
whereas the analyzer's internal firmware uses the term AMPCOR. The terms are interchangeable.

1. Press EMC Config .

2. Press Transdcr Factors .
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3. Press Edit Transdcr .

The frequency values must be equal, or in increasing order, or an error

condition may result. See Figure 3-85.

&
#ATTEH 16 dB PG 26.8 dB

FEAK - - - - -

LoG

18 ................... . ................... . ......... . .................................................
PT FREBUEMCY AMPLITUDE
1 288-8 I‘i‘IHz .B dB .............................................
2 ?0@.8 MHz 12.7 dE
3 228,08 MHz 12,2 dEB

Y 4 2E@.8 MHz 13.3 dB

it Fo |3 275.8 MHz 14.3 dBE

SEoRplE FEELE HHZ AELE B el
7 325.8 MHz 15.8 dEB
.8 358.8 MHz 15.4 dB -
9 37E.0 MHz 6.1 dE

STHRT 188.9 NHHz §TOF 368.9 NHz

#RES BW 128 kHz VBW 388 kHz SWP 41.8 msec

Figure 3-85. Changing Transducer Values

Transducer Factors

SELECT
FOINT

SELECT
FREQ

SELECT
AMPLITUD

DELETE
FOINT

FURGE
TRANSDCR

Edit
Done

RT

In Figure 3-85, the first amplitude factor’s value has an amplitude of 0 dB
(displayed as .0 dB). If you scrolled to the last amplitude value, you would
notice (Figure 3-86) that it also has an amplitude of 0 dB. Loading in 0 dB as
the first and last amplitude values defines the start and stop frequencies for
the transducer factors. The first two frequency entries must be alike (the
same frequency), and the frequency of the last two entries must be alike.
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e CONFG]
4ATTEN 18 dB PG 26.8 dB SELECT
FEAK - - - - - - - - - FOINT
LOG ; : ; ; ; ; ; ; ;
ﬁg/ ................... . ............................................................................... SELECT
T FRERUENGY  AMPLITUDE - i FRED
SEGH :
36 T S SELECT
AMPLITUD
Loa A5A.A MHz 23.5 dE ......... ......... ......... .........
29  875.8 MHz 23.9 dB ' ' : : DELETE
@ 9B6.8 MHz 2.9 dB SO SO SOOI POINT
sy gpl 31 925.8 MHz  24.6 dB
b Fel 32 956.8 MHz  24.6 dB ' ' '
acoppl 3% 97E.0 HHz 24,8 dE I I I I PURGE
34  1,@EB GHr 25.2 dB : : : : TRANSOCR
35 1.@@8 BHz .8 dB -
B Hh : : : : Edit
. . . . Done
STHRT 166.9 HHz STOP 260.0 MHz
#RES BW 128 kHz VEW 388 kHz SHP 41.8 maes RT

Figure 3-86. Creating a Frequency Range for the Antenna Correction Factors
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Creating Transducer Correction Factors

See “Transducer Correction Functions” for descriptions of the functions.

1. Press EMC Config .

2. Press Transdcr Factors .

NOTE

A signal is not used in this procedure for demonstrating how to create amplitude-correction data.

3. Set the start frequency to 300 MHz and the stop frequency to 500 MHz
by pressing (FREQUENCY), START FREQ 300 (MHz), and STOP FREQ 500

MHz ).
4. Press (MODE), to return to the EMC auto-measurement
personality.

5. Press Edit Transdcr to access the editing menus for transducer
correction factors.

6. To clear any existing transducer correction data, press PURGE TRANSDCR
two times consecutively.

. ____________________________________________________________________________________________________________________|
NOTE

After pressing PURGE TRANSDCR the first time, the message IF YOU ARE SURE,
PRESS KEY AGAIN TO PURGE DATA will appear. Pressing PURGE TRANSDCR a

second time erases the transducer correction data. Select Previous Menu to return to the
previous menu without purging the data.
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7. To specify the first amplitude-correction point, press:
SELECT POINT 1 (ENTER).
SELECT FREQ 1 (Hz).
SELECT AMPLITUD 0 (dB).

8. To specify the second transducer correction point, press:

SELECT POINT 2 (ENTER).
SELECT FREQ 50 (MH).
SELECT AMPLITUD 12 (1dBm).

NOTE

Table entries can be edited if you make a mistake. To edit an existing paint, use
SELECT POINT to specify the point, then SELECT FREQ or SELECT AMPLITUD
to specify the entry that you want to edit.

9. To specify the third, fourth, and fifth transducer correction points, press:

SELECT POINT 3 (ENTER).
SELECT FREQ 250 (MH).
SELECT AMPLITUD 10 (3dBm).
SELECT POINT 4 (ENTER).
SELECT FREQ 300 (MH).
SELECT AMPLITUD 15 (1dBm).
SELECT POINT 5 (ENTER).
SELECT FREQ 350 (MH).
SELECT AMPLITUD 22 (1dBm).
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10. To specify the last amplitude-correction point, press:

SELECT POINT 6 (ENTER).
SELECT FREQ 350 (MH).
SELECT AMPLITUD 0 (@B). See Figure 3-87.

Transducer Factors

P
#ATTEH 16 dB PG 26.8 dB SELECT
FE&E " " " " " FOINT
LOG
11| - - - - e sELecT
T FRERUENCY  MMPLITUDE . . FRED
FRER .
30 .0HHHEEEEE GHz : SELECT
Ly AMPLITUD
1 1 Hz B odE e s s s s
2 EH.88 MHz 12.8 dE . . . . ODELETE
3 258.8 MHz 1@.8 dB - FOINT
Y 4 J@@.A8 MHz 15.8 4B
it Fo |3 3E@.8 MHz 22.8 dEB : : :
CDRRIE 256,86 WHz .8 dB oo IR IR IR IR PURGE
7 rEE : : : : TRANSOCR
: : : : : Edit
. . . . . . . . . Oone
START 380.0 MHz STOF £60.8 fHz
#RES BW 128 kHz VEW 388 kHz SHP 41.8 maes RT
Figure 3-87. Completed Amplitude-Correction Table
11. Press EDIT DONE when all the points have been entered.
Transducer Correction Transducer correction functions usually are used in the order listed below:

Functions

2
3
4.
5

Editing or Viewing the Transducer Correction Tables.
1.

Press the (FREQUENCY) front-panel key.

. Press (START FREQ) 100 (MHz).

. Press (sTOP FREQ]) 300 (MHz).

Press (MODE).

- Press EMC Config .
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6. Press Transdcr Factors .

7. Press Load Transdcr .

8. Scroll to aL0G PROC.
9. Press LOAD FILE .

10. press Edit Transder to access the softkey menus for creating a
transducer correction table.

Press Edit Transdcr to edit an existing transducer correction table or, if no
transducer correction table currently exists, to create a transducer correction
table.

Selecting the Transducer Correction Factors Point.

Pressing SELECT POINT specifies the transducer correction factor point to
be entered or edited. Transducer correction factor data is constructed from
left to right and is created by entering frequency and amplitude values into
a transducer correction factor table. The frequency and amplitude values
specify a coordinate point from which transducer correction factors are
interpolated. See Figure 3-88. Up to 80 points can be specified for the
transducer correction factors table.
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w CONFG]
#8TTEN 18 dB PG 26.8 dB SELECT
FEAK - - - - - - — LINMIT FASS FOINT
LoG : : : : : : : : :
ﬁg/ : : : : : : : : : SELECT
T FRERUENCY  RMPLITUDE - i FREW
T T SRR SELECT
: : : : AMPLITUD
ATTZER e WMHZ LR dB
2 .8 .7 DELETE
k] N .2 FOINT
e sel 4 N: .3
3 .8 .3
sC FC| o i £ FURGE
ACORR) 5 8 B TRANSOCR
8 -a SAdB O
] N A
: : : : Edit
. . . . Done
STHRT 186.8 HHz STOP 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 41.8 maes RT

Figure 3-88. Transducer Correction Factor Points

Selecting the Frequency Coordinate.

Press SELECT FRER , then enter a frequency value for the point.

NOTE

o Only two entries per frequency are used. If mare points with the same frequency are entered, only
the first and last entries are used. All other amplitude values are ignored

o When entering transducer correction factor data, the frequency and amplitude values will be listed
as asterisks {**>] until new values are entered. Once the frequency value is entered, the segment
is immediately sorted into the table according to this value

Selecting the Amplitude Coordinate.
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To select the amplitude coordinate for the point, press SELECT AMPLITUD
enter an amplitude value, then press a units key.

Completing Table Entry and Activating Transducer Correction
Factors.

Press EDIT DONE to blank the transducer correction table from the screen.
Access the menu with TRANSDCR ON OFFE .

Press TRANSDCR ON OFF to turn the amplitude corrections on and off.
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Storing and Deleting Transducer Correction Factors

Staring Transducer Factors 1. Insert a formatted RAM memory card into the card reader slot on the front
to a RAM Memory Card panel of the analyzer. If your card is already formatted, proceed to step 2.
If it is not, perform steps la through le:

. Press the front-panel key.

- Press More 1 of 3.

o oo

C. Press CARD Config .

o

- Press FORMAT CARD .

e. After the card has formatted, press the front-panel key to
return the EMC auto-measurement personality.

2. Press EMC Config .

3. Press Transdcr Factors .
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4. Press Save Transdcr . See Figure 3-89.

CONFG]
REF  &1.8 #ATTEN 18 dB PG 26.8 dE TRANSOCR
FEAK [dBuvsm - : : : : — LINIT PASS OH OFF
LoG SAVE AWFLITUGE CORRECTIONS OM CARD - :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ....................................... (dBU)U H
: : YWem B/m
REGISTER
AR Laoad
PREFI®= TRANSD Transdcr
Edit
Transdcr
WA B
5C FC SHVE
ACORR TRANSOCR
: : : : : Frevious
. . . . Henu
STHRT 186.8 HHz STOP 28G.8 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 41.8 maes RT

Figure 3-89. Save Transducer Screen
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5. Press 47, (same as the key in the analyzer’s lower-right
corner) to save the transducer factors in register 47. Notice that the prefix
on the card will be TRANSD. To change the file’s prefix, refer to “Changing
a File’s Prefix” later in this section. The transducer factors will be saved
on the memory card as aTRANSD_47. See Figure 3-90.

4
REF REF 167.8Y ATTEN 48 dB PG 26.8 dB

FERK

A §B
SC FC
ACORR

HPB59% 123
aTiT.2l AMF 1E ] 18:29:40 AFR 14. 1992
aTsT_22 AMP 29 3 1313951 APR 14, 1992
aTST_23 AMp 43 3 13:4@8:14 APR 14, 1992
aTiT.48 AMF BT ] 14:31:36 AFR 14. 1992
aTST_65 AMP 1 3 15:@2:83 APR 14, 1992
aTST_164 AMp a5 3 16182139 APR 18, 1992
3 504 7IGHN 31 ] 11:54:20 AFR 18, 1992
CEMTER 3.250 GHz SFAN E.E80 GHz
#RES BMW 3.8 MHz VBW 1 MHz SHP 138 msed

Load
File

1194@
11941

Previous
Menu

RT

Figure 3-90. Saving Transducer Factors in Register 47
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Storing Transducer Factors 1. Press (SAVE).
to Internal Memory.
2. Press INTERNAL CRD , INTERNAL will be underlined. See Figure 3-91.

CONFG]
REF 187.8 ATTEN 48 dB PG 26.8 dE STATE
PERK [dBuT/m : : : : : : : * INTRHL
Log : : : : : : : : :
18 ................................................................................................... Tr\ace
d8/ ¥ Intrnl
SAY LOCK
O OFF
Wa SB
sC FC Catalog
ACORE Internal
: : : : : : INTERHAL
: : : : : : : : : CARD
START 18@.8 MHz STOF 266.0 MHz
#RES BW 1.8 MHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-91. INTERNAL Underlined

3. Press Trace — Intrnl.

4. Press AMP COR .
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5. Press 10, (same as the key in the analyzer’s lower-right
corner) to save the transducer factors to internal register 10. See

Figure 3-92.

R
FERK

WA SE
SC FC
ACORR

START
#
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EF 187.8 ATTEN 48 dB PG 26.8 dB
dBuldm

1@
‘MAX REG # = G2

188.8 MHz STOF 38G.0 MHz
RES BW 1.8 MHz VBW 388 kHz SHP 28.1 mses

Figure 3-92. INTRNL TRACE Softkey Screen

Transducer Factors

TRACE A

TRACE B

TRACE C

LIMIT

LINES

AMP COR

Previous
Menu

RT

6. To return to the Transdcr Factor softkey menu, press (MODE), (MODE).
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Changing a File's Prefix
{When Storing to a
Memory Card)

NOTE

The following illustrations do not necessarily reflect what you may see on your display screen. Their
purpose is to illustrate the softkey menus you will see.

The following procedure outlines how to designate a prefix for a transducer
file being stored to a RAM card, for example to change the prefix to DCN, do
the following:

1. Press SAVE TRANSDCR .

2. Press (CONFIG). See Figure 3-93.

CONFG]
REF 187.8 ATTEN 48 dB PG 26.8 dE COPY DEV
FEAK [dEuvrm - - : : : - - PRHT PLT
LOG SAVE AMFLITUDE CORRECTIOMS OW CARD
18 ......... . ......... . ......... . ......... . ......... . ......... . ....................................... Plot
a8/ Config
REGISTER #
AR Print
FREFI%= TRANSD Cantig
................................................................................................... e
Date
Wa SB
sC FC Change
ACORE Prefix
: : : : : : Mare
: : : : : : : : : 1ot 3
START 18@.8 MHz STOF 266.0 MHz
#RES BW 1.8 MHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-93. Softkey Screen
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3. Press Change Prefix . See Figure 3-94.

Transducer Factars

CONFG]
REF 187.8 ATTEN 48 dB PG 26.8 dE AECDEF
FEAK [dEuV/m : : : : :
LoG E CORRECTIONS 0N CaRD
18
Y : : : : GHIJKL
MNOP QR
STUVHY
WA B
SCFC
HCORR Y- Gpe
: : : : : : Mare
: : : : : : : : : 1ot 2
STHRT 186.8 MHz STOF 28G.8 MHz
#RES BW 1.8 MHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-94. Changing the Prefix

4. Press YZ_# Spc Clear .
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5. Press Clear to clear the previous prefix. See Figure 3-95.

CONFG]
REF 187.8 ATTEN 48 dB PG 26.8 dE AECDEF
FEAK [dEuV/m : : : : :
LoG E CORRECTIONS 0N CaRD
18
Y : : : : GHIJKL
MNOP QR
STUVHY
WA B
SCFC
HCORR Y- Gpe
: : : : : Mare
: : : : : 1ot 2
STHRT 186.8 MHz STOF 28G.8 MHz
#RES BW 1.8 MHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-95. Clearing the Prefix
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6. Press ABCDEF . See Figure 3-96.

REF 187.8 ATTEN 48 dB PG 26.8 dB i
FEAK [dBuV/m : : : : : :
LoG SAVE AMPLITUDE CORRECTIONE QM CARD : :
18 ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . .........

dB/ : : : : : : : : : B
L C
FREFI%=
................................................................................................... .

WA B

SCFC £

ACORR

: : : : : : F

STHRT 186.8 MHz STOF 28G.8 MHz

#RES BW 1.8 MHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-96. Changing the Letter of the First Prefix

7. Press D, which produces the “D.”

8. Press ABCDEF again.

9. Press C , which produces the second letter.
10. Press MNOPQR .

L. pregs N , which produces the third letter.
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12. Press (MODE), (MODE), which returns you to the EMC analyzer. See
Figure 3-97.

NOTE

lIf (MODE), EMC Config and Transdcr Factors softkeys are pressed, the prefix wil
reset to TRANSD.

CONFG]
REF 187.8 ATTEN 4@ dE PG 26.@ dB TRANSOCR
PERK [dBuT/m : ; : : ; : : aH OFF
LOG SAVE AMFLITUDE CORRECTIOMS OW CARD : :
18 ...................................................................................................
: : : : : : : : : CdBUOY A
de/ Von fiem
Laoad
Transdcr
Edit
Transdcr
Wa SB
5C FC SHVE
ACORR TRANSOCR
: : : : : : Frevious
. . . . . . . . . Menu
START 18@.8 MHz STOF 266.0 MHz
#RES BW 1.8 MHz VEW 388 kHz SHP 28.1 maes RT

Figure 3-97. The Transdcr Factor Softkey Menu

13. Press Save Transdcr .

14. Press 10, (same as key in the analyzer’s lower-right corner).
The transducer factors will be saved on the memory card as aDCN_10.

15. Press LOAD TRANSDCR to view the file with the prefix change.
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[

Deleting a Transducer Press (SAVE) or (RECALL).

Factars File

2. Press INTERNAL CRD , CRD will be underlined.
3. Press Catalog Card .
4. Press CATALOG ALL (or MORE 1 of 2 and CATALOG AMP CORR).

5. Scroll, using the front-panel knob, to the transducer factors file of interest.

6. Press DELETE FILE two times.

7. Press CATALOG ALL or CATALOG AMP CORR to verify that the file has
been deleted.
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Changing Fundamental Analyzer Functions

You can use the spectrum analyzer’s (FREQUENCY) or (SPAN) front-panel

keys to change either the center frequency or the span. Often during EMC
diagnostic work you need to change the center frequency quickly to look at
new signals, or you need to decrease the span to look more closely at signals.

Changing Center Frequency or Span

Press (FREQUENCY), CENTER FREQ to activate the center frequency. Use the
numeric keypad, knob, or () and ({IJ keys to change the value.

Press (FREQUENCY), SPAN to activate the span. Change the value with the
numeric keypad, knob, or () and ({J) keys.

To return to the EMC auto-measurement personality, press (MODE), (MODE).

Changing the Start and Stop Frequencies

Press (FREQUENCY), START FREQ, or STOP FREQ to change the analyzer’s
start and stop frequencies. The start and stop frequencies cannot be changed
individually from within the EMC auto-measurement personality. Pressing
START FREQ sets the frequency for the left side of the graticule. Pressing

STOP FRER sets the frequency for the right side of the graticule. The left
and right sides of the graticule correspond to the start and stop frequencies.
When these frequencies are activated, their values are displayed below the
graticule in place of the center frequency and span.
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Changing Reference Level or Bandwidth

You can use REF LEVEL to change the reference level and

RES BW to chose the bandwidth. Often during EMC diagnostic work you
need to change the reference level or resolution bandwidth. Using a narrower
resolution bandwidth lets you see signals that are close together. However,

as the bandwidth is reduced the analyzer must sweep slower. Therefore, you
may want to keep the bandwidth wide until you are viewing closely spaced
signals in narrow spans.

Press (AMPLITUDE), then REF LEVEL to activate the reference level. Use the
numeric keypad, knob, or ({) and (1) keys to change the value.

Press (BW), then RES BW to activate the resolution bandwidth. Change the
value with the numeric keypad, knob, or (ff) and () keys.

To return to the EMC auto-measurement personality, press (MODE), (MODE).

For a more complete description of the spectrum analyzer’s functions, refer to
“Chapter b, Making Basic Spectrum Analyzer Measurements”
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Measuring a Signal’s Field Strength

The marker’s amplitude accuracy is maintained only when the user has
correctly set the transducer factors, preamp gain, reference offset, and
reference level.

CAUTION

During the analysis of signals you may find it useful to use the marker. The
marker gives a digital readout of frequency and amplitude. It is from this
frequency and amplitude value that the EMC auto-measurement personality
calculates the signal’s magnetic or electric field strength at the transducer’s
input. This field-strength reading takes into account the antenna’s or probe’s
amplitude flatness and can be used to compare the absolute amplitudes of
different signals.

To activate the marker, press NRM MKR LSN MKR . NRM MKR will be
underlined to indicate that the marker is active. Use the numeric keypad,
knob, or (1) and () keys to change the frequency of the marker.

MKR 48,1 HHz LI
REF  76.8 BATTEN 18 dB PG 26.6 dB 51.8 dBuV/m  gpsAvg

FEAK [dEUV m

Signal
Evaluate

Tower/
Turntabl

TRAGE A
W MR U My

TRACE E
WR WM OF

LSH MKR

START 38.8 MHz STOF 388.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 3-98. Magnetic Field-Strength Measurement
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Listening to a Signal’s Demodulated Output

A common technigue for determining the origin of signals used during

EMC troubleshooting is to listen to the demodulated output of the signal

of interest. Many types of signals, such as those from video terminals, are
distinguishable by sound. The NRM MKR LSN MKR function lets you listen to
the demodulated output at the marker frequency.

Press NEM MKR LSN MKR two times (LSN MKR will be underlined) to activate
the marker. The sweep pauses briefly at the marker frequency, and the
demodulated output can be heard on the analyzer’s built-in speaker. If the
demodulation options (Options 102 or 103 for the HP 8591E, HP 8593E,

HP 8594E, HP 8595E, and HP 8595E spectrum analyzers) are not installed
in your spectrum analyzer, you can connect the video output from the
analyzer’s rear-panel connector to an external amplifier and speaker or
headphones.

You can control the volume with the analyzer’s front-panel knob. To control
the dwell time, press and then DEMOD . Press DWELL TIME and
enter the desired value using the () or () keys, front-panel knob, or numeric
keypad. Press (MODE), to return to the EMC manual menu.

Pressing NRM MKR LSN MKR a second time turns off the speaker and
causes the sweep to continue without pausing; the marker remains active.
Continuing to press NRM MKR LSN MKR causes the LSN function to toggle
between ON and OFF.

You can also demodulate a signal by using the controls under if
you have an optional demodulation board in your spectrum analyzer. Refer to
your spectrum analyzer’s user manual for more information.

NOTE

Demodulation is provided in HP 8591E, HP 8593, HP 8594k, HP 8595, and HP 8596E spectrum
analyzers with Option 102, AM/FM demodulator and TV synch trigger, or Option 103 quasi-peak
detection/demodulatar.
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Using the Analyzer’s Trace Capabilities

Under normal spectral analysis you will want to have one trace active on

the display. While doing EMC diagnostics, you may want to stop the trace
immediately to catch an intermittent or very low repetition signal. While
evaluating different product designs you may want to move the probe around
the design while having the analyzer remember the highest emissions.

These capabilities are available in the EMC manual portion of the EMC
auto-measurement personality.

The EMC Manual Test menu gives access to TRACE A WR VW MX . When you
enter the menu under normal conditions, WR will be underlined to indicate
that trace A is in the clear-write mode (continuously sweeping). Pressing

TRACE A WR VW MX displays trace A and stops taking data into trace A

(view mode). VW will be underlined. Pressing TRACE A WR VW MX again will
put trace A in max hold. MX will be underlined. This capability can be very
helpful when trying to catch an intermittent signal.

Pressing TRACE A WR VW MX again causes the function to toggle back to the
view trace-A mode; VW will once again be underlined.

The EMC Manual Test menu gives access to TRACE B WR VW OF . When you
enter the menu under normal conditions, OF will be underlined to indicate
that trace B is in store-blank mode (off). Pressing TRACE B WR VW OF once
places trace B into the view mode; VW will be underlined.

Pressing TRACE B WR VW OF a second time places trace B into the write
mode. This is designated by WR being underlined.

Pressing TRACE B WR VW OF again causes the function to toggle back to the
clear-write trace-B mode. This is designated by WR being underlined.

A common technique for evaluating all of the emissions from a product is

to put trace A in max hold (remembering the highest emissions) and trace

A in clear write (displaying the current emission level). Once the highest
emissions are found, you can press TRACE A MX VW OF so that VW is
underlined. Trace B can then be stored into internal memory or to a memory
card for archiving. After modifying the device under test, the stored trace
can be recalled for comparison to the new emission level.
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NOTE

It is important to note that max-hold (MX) does a clear-write on trace A when activated. To
accumulate more data after activating max- hold (MX), use the trace functions under the (TRACE
front-panel key.

Trace B can be turned off and stored by pressing TRACE B WR VW OF a third
and fourth time. This will return the function to its original state with trace B
in the store-blank mode. OF will be underlined.

You can also control trace A and trace B through the key on the front
panel. To return to the previously displayed EMC Manual Test menu, simply

press (ODE), (MODE).
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Discriminating between Narrowband & Broad-
band Signals

In EMC testing and diagnostics, the test system must be able to differentiate
between narrowband and broadband signals. A broadband signal results

in a lower measured amplitude when the signal is quasi-peak or average
detected. Also, broadband signals can mask narrowband signals which,
because they are measured against a lower limit, may cause a product to fail
EMI compliance tests.

The EMC auto-measurement personality uses the spectrum analyzer’s ability
to differentiate between narrowband and broadband signals. Through the

MAX/MIN ON OFF softkey, the analyzer invokes a routine that helps you
locate narrowband signals which might be hidden beneath broadband signals.

Normally, the MAX/MIN ON OFF function is off (indicated by OFF being
underlined). See Figure 3-99.

MKR 31,56 fHz ILIAIGIS
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE 153.3 dBuM/m NORM A/E
PERK [dBuTAm : : : : : : : N OFF
LOG : : : : : : : : :
18 ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . .........
5TOP
7E.88 MHz
MAHMIN
.......................................................................................... ON 0FF
WA B
S0OFG| U e
ACORR
: : : : Return
STHRT 20.88 MHz STOF 78.88 MHHz
#RES BW 128 kHz VEW 388 kHz SHP 28.8 maes RT

Figure 3-99. MAX/MIN ON OFF Turned Off
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When pressed, MAX/MIN ON OFF causes the analyzer to put trace B into
max-hold mode and trace C into min-hold mode (trace A is active). (ON will
be underlined to indicate this.) As the analyzer sweeps, the maximum and
minimum signal levels are stored in traces B and C. While the maximum
and minimum level for narrowband signals remain the same, broadband
signals have different maximum and minimum levels. Therefore, if

MAX/MIN DN OFF is ON, broadband signals produce two different traces (see
Figure 3-100), while narrowband signals produce a single trace. This test
requires that the span/resolution bandwidth ratio be less than 200:1.

M AL AL
REF 7B.B HATTEN 18 dB PG 26.8 dB 11.8 dBulM/m WORM A/B
PERK [dBuTAm : : : : : : : N OFF
LoG : : : : : : L :
18 ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . .........
MAKAMIH
OH OFF
Wa ME
Me FC MAKAMIN
ACORE VIEW
: : . K Return
START 2&.00 MHz STOF FG.80 MHz
#RES BW 128 kHz YEW 388 kHz #SHP 28,8 nzec RT

Figure 3-100. Storing Maximum and Minimum Signal Levels
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To view the result of the MAX/MIN ON DEFE function, press MAX/MIN VIEW .
See Figure 3-101. All traces stop sweeping and the maximum and minimum
signals are displayed on the CRT. This is denoted by MAX, MIN, and VIEW all
being underlined.

WKR 56,88 MHz AGULIS
REF 7@.@ #ATTEN 1@ dE PG 26.@ dB 13.1 dEBuM/m NORM A/E
PERK [dBuTAm : : : : : : : N OFF
LoG : : : : : : L :
18 ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . .........
el
5@.8@8 MHz
‘13.85 depv L TR
MAK/MIN
.................................................................................. OH OFF
in VB : : : : : : :
W FC| ek S A AAMIN
ACORR s : i g =Tin
: : . T Return
START 2&.00 MHz STOF FG.80 MHz
#RES EW 128 kHz VEBW 28@ kHz #SHP 2ZA.B mies RT

Figure 3-101. Maximum and Minimum Responses Viewed
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Pressing MAX/MIN VIEW repeatedly lets you view only the maximum trace,
only the minimum trace, or both traces at the same time. See Figure 3-102
and Figure 3-103.

a WKR 58,86 fHz ILIMGIS
REF  7@8.8 #ATTEN 18 dB PG 26.8 dE 13.1 dBuM/m NORM A/E
FEAK [dEUV m ; - - - - : - ON  OFF
LOG : ¥
18 ...................................................................................................
dB/
e
5@.88 MHz
“13.85 depy (L TP
MAHMIN
. ON OFF
in VB
SCOFC| HAKMIN
ACORE TTWIEW
: : : : Return
START 2&.00 MHz STOF FG.80 MHz
#RES BW 128 kHz VEW 388 kHz #5WP 2B.08 mseo RT

Figure 3-102. Viewing the Maximum Trace
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a MKR 58,66 fHz ILIMIGIS
REF 7@.@ #ATTEN 1@ dE PG 26.@ dB a.7 dEuM/m NORM A/E
PERK [dBuTAm : : : : : : : N OFF
LoG : : : : : : L :
18 ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . .........
S i E s
5@.8@8 MHz
.78 dBpy o TTTmmmmmmmmmmmmmmmmmmmmm
MAK/MIN
OH OFF
in SB
VE FC MAK/HIN
ACORR VTEN
: : . T Return
START 2&.00 MHz STOF FG.80 MHz
#RES EW 128 kHz VEBW 28@ kHz #SHP 2ZA.B mies RT

Figure 3-103. Viewing the Minimum Trace

Pressing MAX/MIN ON OFF a second time turns the function off. This will be

denoted by OFF being underlined. The MAX/MIN VIEW softkey will no longer
be available. Trace A is once again in the clear-write mode.
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Measuring Relative Changes in Signal Levels

A common technique in evaluating design changes is to store a product’s
worst-case emissions and later compare these emissions to a modified product
design. Using TRACE A WR VW MX can assist in capturing the highest
emissions. Refer to, “Using Analyzer Trace Capabilities.” Another technique
is to normalize the new emissions to trace B using NORM A/B ON 0OFF

Figure 3-104 illustrates a signal stored in trace B before initiating
normalization. (Trace B is the top trace in the figure; trace A is the bottom
trace.) Trace B is in the view mode.

WKR 56,88 MHz MGULIS
REF 7@.@ #ATTEN 1@ dE PG 26.@ dB 8.4 dEul/m CLEAR
PERK [dBuTAm : : : : : : : URITE #
Log : : : : : : : : :
ﬁg/ ......... . ...................................................................................... mﬂx
: HOLD #
MARKER
S56.6868 MHz YIEW A
o3z odepy iy T
' BLANK A
Trace
A B €
: : : : Mare
: : : : : : : : : 1 af 3
START 2&.00 MHz STOF FG.80 MHz
#RES EW 128 kHz VEBW 28@ kHz #SHP 2ZA.B mies RT

Figure 3-104. Signal before Normalizing

When activated, NORM A/B ON OFF normalizes to trace B any signal at the
input. If trace B was left off, then the contents of trace A will be put into
trace B’s view mode prior to normalization. Any changes in signal level
appear relative to the display line located at the third graticule line from the
top of the display.
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Figure 3-105 illustrates the normalization of the active trace (trace A at the
bottom of Figure 3-105) to the stored signal in trace B.

MKR GB.pa nHz OGS
-3.4 dBuV/m HORM ACE

OH OFF
TRACE B
YW OFF
DISPLAY rIH
oL
48.8
dB R A T T L g
MAKAMIN
.............................................. ON OFF
WAa=-VE
SC FC
ACORR
: : : : : : Return
START 20,88 MHz STOF 78.68 MHz
#RES BW 128 kHz VBW 388 kHz #5WP 28.8 mseo RT

Figure 3-105. Active Trace Normalized
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When the display line is the active function, you have the ability to use the
numeric keypad, knob, or (1) and ({) keys to change its position. This is

helpful when the contents of trace B make it difficult to measure the relative
signal level. See Figure 3-106.

by

FERK
LOG
14
dB/

oL
E6.A
dB

WA=V
SCF
ACOR

STHR

MKR 5@.88 MHz

dBuly'm |- C

TR

_____

£6.0 dB
................ e N
I]
E
o T T At LIS S N A

T 20.08 MHz STOF 78.80 MHz

#RES BMW 128 kHz VBW 388 kHz #SHP 28.8 mses

Figure 3-106. Display Line Raised

MAHUAL

REF 7H.8 #ATTEN 18 dB PG 26.8 dB -8.9 dBuW/m MORM A/E

0N OFF

TRACE E
Wil OFF

MAKAMIH
OH OFF

Return
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Trace B may be toggled between view mode and off by pressing

TRACE B VW OFF . The state of trace B will be underlined (VW for view or
OFF for off). When in the OFF mode, trace B will not be seen on the display.
However the contents of trace A will still be normalized to trace B. See
Figure 3-107.

MKR 58,66 fHz ILIMIGIS
REF  76.8 BATTEN 18 dB PG 26.6 dB ~1.9 dBuV/m NORM /B

FEAK [dBuV n QN  OFF

N :
MR
_____________________________ LTI
Vi OFF

MAKAMIN
N OFF
: : Return
START 20,88 MHz STOF 78.68 MHz
#RES BW 128 kHz VBW 388 kHz #5WP 28.8 mseo RT

Figure 3-107. Trace B Turned OFF

To turn off the normalization feature, press NORM A/B ON OFF again.
OFF will be underlined on the NORM A/B ON OFF softkey and OFF will

be underlined on ‘TRACE B VW BFE indicating that both keys have been
deactivated.

NOTE

While in the EMC analyzer mods, if you leave any of the EMC menus to use another front-panel key,

you can return to that EMC menu by pressing (MODE), (MODE).
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Making Quasi-Peak Measurements

Quasi-peak detection weights a signal level based on the repetition frequency
of the spectral components making up the signal. That is to say, all three
(peak, quasi-peak, and average detection) will yield the same amplitude
value for a CW signal. A periodic, broadband, or impulsive signal will yield
a quasi-peak level lower than the peak level. The weighting (accounted

for through specific charge, discharge and display time constants in the
quasi-peak detector circuit) is a function of the repetition frequency of the
signal being measured. The lower the repetition frequency, the lower the
quasi-peak level.

Although many agencies governing EMI from commercial products require
quasi-peak detection, if the emission from the device is within a test limit
when measured with peak detection, the device will be considered to have
passed the test even though quasi-peak detection was not used. This is
because the quasi-peak level of a signal is always equal to or less than

the peak level of that signal. Because of the time constants used in the
quasi-peak detector, the spectrum analyzer must sweep considerably slower
when the quasi-peak detector is on. Therefore, quasi-peak detection need
be used only when a signal is close to or over the test limit. All other
measurements should be made with peak detection in order to sweep the
analyzer faster and save measurement time.

To make a quasi-peak measurement, several spectrum analyzer parameters
must be set properly. The spectrum analyzer must be set to one of the three
CISPR bandwidths (200 Hz, 9 kHz, or 120 kHz). The sweep time must be slow
enough to allow the detector to fully charge and discharge. The spectrum
analyzer must be in the linear display mode. All of these parameters are

automatically controlled when you press QP AUTO AT MKR .

NOTE

The following keys will only be displayed on the spectrum analyzers with Option 103, which adds
quasi-peak detection.
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Making Quasi-Peak Measurements

Pressing QP AUTO AT MKR causes the spectrum analyzer to run through the
following sequence:

1.
2.

S

10.
11.

12.

13.

Records the amplitude of the on-screen marker.

Checks that the EMI and video bandwidth is set correctly for the marker
frequency. If it is not, a message, the softkey for the correct bandwidth,
and the CONTINUE softkey are displayed.

Sets the spectrum analyzer center frequency to the marker frequency.

Decreases the frequency span to zero, while keeping the marker at center
frequency.

Sets the spectrum analyzer reference level to bring the marker amplitude
close to the top of the display screen.

Puts the spectrum analyzer in the linear display mode.
Turns on the quasi-peak detector.

Sets the spectrum analyzer sweep time to 2 seconds.

Turns on QP X10 DN OFFE to add 10 times (20 dB) quasi-peak gain if the
signal is 20 dB below the reference level.

Takes a complete sweep.

Puts the marker on the quasi-peak signal and remembers the quasi-peak
amplitude level.

Returns the analyzer to the settings present when QP AUTO AT MKR is
pressed.

Displays the measured quasi-peak level with a diode symbol as the
marker and displays the quasi-peak level at the bottom of the display
screen.

NOTE

If the center frequency, reference level, or sweep time is changed, the quasi-peak markers will no
longer be at the correct frequency or amplitude position.
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NOTE

Because signals with low repetition rates are more difficult to keep on screen, the quasi-peak detector
driver uses a special routine when measuring a pulse signal with a low repetition rate. When
decreasing the frequency span, as described in step 4 above, the quasi-peak detector driver does the
following:

o The quasi-peak detector driver compares the amplitude value of the marker from step 1 with the
marker amplitude of the signal after the span has been decreased.

o |f the difference between the markers amplitudes is mare than b dB, the sweep time is increased
by a factor of ten, then another measurement sweep and marker amplitude reading is made.

o The quasi-peak detector driver repeats the previous step until the difference between the marker
amplitude is less than 5 dB or the sweep time has slowed to 100 seconds.

If the sweep time has slowed to 100 seconds and a signal cannot be found within 5 dB of the marker
amplitude, a message is displayed indicating that no signal could be found and the analyzer returns to
the settings present when QP AUTO AT MKR or MAN QP AT MKR was pressed. If this
happens, place trace A in clear write maode (if it is in view or maximum hold mode) and check that
there is a signal to be measured.
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Figure 3-108 and Figure 3-109 show a spectrum analyzer display before and
immediately following the use of QP AUTO AT MKR .

& KR 48,28 MHz UMGULIS
REF 78.8 HATTEN 18 dB PG 26.8 dB 51.9 dBu¥/m  gp fUTO
PERK [dBuTAm : : : : : : : AT KR
LOG : : : : : : : : :
ﬁg/ AYG AUTD
: AT MKR
MARKER
46.28 MHz Op Man
'51.82 dEpV At Mkr
Avg Man
At Mkr
Marker
Data
: : : : Return
START 20,88 MHz STOF 78.68 MHz
#RES BW 128 kHz YBW 388 kHz #5HP 20,8 nsec RT

Figure 3-108. Display before an Automatic Quasi-Peak Measurement
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WKR 48,28 MHz UMGULIS
REF 78.8 #ATTEN 18 dB PG 26.8 dB 49.5 dBuV/m  gp AUTO
PERK [dBuT/m : : : : : : : AT KR
LoG : : : : : : : : :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... HUG HUTD
: : : : : : : : : AT MKR
MARKER
46.28 MHz Op Man
‘BL.77 dBpv || rTmfpmmmmmmmmmmmm At Mkr
Avg Man
At Mkr
TS PRI S LORRRRRRI 18, .: .E .””L. “”L“””“L”“””E ....... Marker
; . : } : : : hesn
: WP 52.43 : : : Return
START 2&.00 MHz STOF FG.80 MHz
#RES BW 128 kHz VBW 388 kHz #SWP 28,8 miec RT

Figure 3-109. Results of an Automatic Quasi-Peak Measurement

The results from the QP AUTG AT MKR routine will be displayed on the
analyzer CRT. When another quasi-peak measurement is made, the first data
marker, and its corresponding data, will be replaced by the new data.

To clear the displayed data from the analyzer CRT, press Marker Data in
page 2 of the EMC Precompliance Test menu. The Marker Data menu will
appear. Select CLEAR MARKERS and you will be prompted to press the key
again if you really want to clear the markers. Pressing the key again clears all
quasi-peak and average data, and quasi-peak and average data markers from
the CRT. If after pressing this key the first time you decide that you do not
want to erase the data, press any other key to abort.

In specific circumstances you may wish to monitor the quasi-peak level of a
signal. This is common when you have signals with very low repetition rates
or you want to change the device under test while monitoring the quasi-peak
level. Pressing Qp Man At Mkr lets you do this by making a manual
quasi-peak measurement.
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Qp Man At Mkr performs the same routine as QP AUTO AT MKR to get
the correct spectrum analyzer settings (steps 1 through 10 above). However,
rather than performing steps 11 through 13, the analyzer displays the
softkeys shown in Figure 3-110.

MKR 995.88 noec LIS
REF 54.3 #ATTEN 18 dB PG 26.8 dB 52.4 dBuM/m  CEMTER
QD [dBuT : : : : : : : FREW
LIN : : : : : : : : :
: 4]
IR |
1641 | mARKER
dB 995.66 msec OP ¥1@
ERIEY Ry oW OFF
2P DET
oW OFF
Wa SB
S0 FC|.. ACCEPT
CORR aP DATH
: : : : : Return
STHRT 4@.196 MHz STOF 46.198 MHz
#RES BW 128 kHz VEW 388 kHz #SUP 2.88  zec RT

Figure 3-110. Softkeys Availahle during a Manual Quasi-Peak Measurement

By pressing CENTER FREQ you can change the center frequency of the
spectrum analyzer. This lets you look on either side of the signal of interest to
make sure you are measuring the true peak.

Select MARKER NORM PK to control the state of the marker. When you
first enter this menu the marker is at the center of the CRT. Pressing
MARKER NORM PK activates the marker. The span is equal to 0 Hz, so the

marker readout is time, not frequency. Pressing MARKER NORM PK again
activates peak search and places the marker on the highest peak of the
displayed signal at the end of each sweep (PK is underlined).

If the signal has a very low repetition rate that causes the quasi-peak level to
be below 7.2 graticule divisions from the top graticule, the quasi-peak gain,

QP X10 ON OFF , will be turned on (ON is underlined). If the quasi-peak
level is not below 7.2 graticule divisions from the top graticule, the quasi-peak
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gain will remain off (OFF is underlined). Pressing QP X10 ON OFE

toggles the quasi-peak gain between ON and OFF off. If, during a manual
measurement, the signal falls below 7.2 graticule divisions from the top
graticule, you should turn this gain on before accepting the data. If a
signal goes over the top graticule, you will need to turn this gain off before
accepting the data.

You can easily compare the peak signal level to the quasi-peak level by
turning the quasi-peak detector off and on with QP PET OGN BFF . When you
enter the Manual Quasi-Peak menu, ON will be underlined. To turn off the
quasi-peak detector, press the QP DET ON OFF key. OFF will be underlined.

Pressing QP DET ON OFF again will turn the quasi-peak detector back on.

ACCEPT QP DATA tells the spectrum analyzer to remember the frequency
and quasi-peak amplitude of the marker. This will be the displayed
quasi-peak level when you return to page 2 of the EMC Precompliance Test

menu. You may press ACCEPT QP DATA repeatedly, but only the last value
will be displayed.

Press Return to return to the analyzer settings that were present when
Qp Man At Mkr was pressed and display any quasi-peak values that you
choose to accept by pressing ACCEPT QP DATA .

NOTE

Be sure all spectrum analyzer settings are correct during a manual quasi-peak measurement. Guidelines
for these settings are given in your spectrum analyzer user’s manual.
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Table 3-3. Determining the EMI Bandwidth

Marker 9 kHz to 1560 kHz to 30 MHz to
Frequency 150 kHz 30 MHz 1 GHz
EMI Bandwidth 200 Hz or 1 kHz* 9 kHz 120 kHz
Video Bandwidth 3 kHz 30 kHz 300 kHz

* The 1 kHz bandwidth [for analyzers without option 130] provides an approximate quasi-peak
measurement, which will always be higher than or equal to the true quasi-peak value of the
signal.

Printing Measurement Results

To get a tabular listing of the measured quasi-peak, average, or peak
values, connect a printer to the HP-IB or RS-232 output on your spectrum

analyzer and press Marker Data . This calls the Marker Data menu. Select
PRINT MKR DATA to output the data. If the limit line is or was on, the

difference (in dB) between the measurement and limit line values will also be
printed.
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Making Average Measurements

Average detection weights a signal level weighted based on the repetition
frequency of the spectral components making up the signal. In other words,
both peak and average detection will yield the same amplitude value for a CW
signal. A periodic, broadband, or impulsive signal will yield an average level
lower than the peak level. The average level is a function of the repetition
frequency of the signal being measured. The lower the repetition frequency,
the lower the average level.

Average detection is used to recover the dc component of a demodulated
signal. The minimum spectrum analyzer video bandwidth (1 Hz in HP 859xE
and 30 Hz in HP 859xA spectrum analyzers) is used to accomplish average
detection.

It additional averaging is required, use the video bandwidth function available

under the key.

Although many agencies governing EMI from commercial products require
average detection, if the emission from the device is within a test limit when
measured with peak detection, the device will be considered to have passed
the test, even though average detection was not used. This is because the
average level of a signal is always equal to or less than the peak level of
that signal. Because of the time constants used in the average detector,

the spectrum analyzer must sweep considerably slower when the average
detector is on. Therefore, average detection need be used only when a
signal is close to or over the test limit. All other measurements should be
made with peak detection in order to sweep the analyzer faster and save
measurement time,

To make an average measurement, several spectrum analyzer parameters
must be set properly. The spectrum analyzer must be set to one of the three
CISPR bandwidths (200 Hz, 9 kHz, or 120 kHz). The video bandwidth must
be lower than the lowest ac component in the signal being measured. The
minimum video bandwidth available is used. The spectrum analyzer must
be in the linear-display mode. All of these parameters are automatically

controlled when you press AVG AUTO AT MKR .

Pressing AVG AUTO AT MKR causes the spectrum analyzer to run through
the following sequence:
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. Records the amplitude of the on-screen marker.

. Checks that the EMI bandwidth is set correctly for the marker frequency.

If it is not, a message, the softkey for the correct bandwidth, and the
CONTINUE softkey are displayed.

Sets the spectrum analyzer center frequency to the marker frequency.

Decreases the frequency span to zero, while keeping the marker at center
frequency.

Sets the spectrum analyzer reference level to bring the marker amplitude
close to the top of the display screen.

Puts the spectrum analyzer in the linear display mode.

Sets the video bandwidth to either 1 Hz (HP 859xE) or 30 Hz (HP 859xA).
Sets the spectrum analyzer sweep time to 2 seconds.

Takes a complete sweep.

Takes the average of the display trace using the video averaging function.

- Returns the analyzer to the settings present when AVG AUTO AT MKR

was pressed.

. Displays the measured average level with a plus (+) sign as the marker

and displays that level at the bottom of the display screen.

NOTE

If the center frequency, reference level, or sweep time are changed, the quasi-peak markers will no
longer be at the correct frequency or amplitude position.

Figure 3-111 and Figure 3-112 show a spectrum analyzer display before and
immediately following the use of AVG AUTO AT MKR .
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WKR 48,28 MHz UMGULIS
REF 78.8 #ATTEN 18 dB PG 26.8 dB 52.2 dBuM/m QP AUTOD
PEAK [TEGT7m : : : : : : : : AT HKR
LaG : : : : : : :
ﬁg/ AYG AUTO
: AT MKR
MARKER :
48.28 MHz : : : : Bp Man
52.88 dEpY : : : At Mkr
Avg Man
................................. ﬁt Mkr
WA SE : :
so Fof WOURIENAY Ty e - : : : : Mark
ACORR : : : _ : ; : : e
: : : : Return
START 2&.00 MHz STOF FG.80 MHz
#RES BW 128 kHz VEW 388 kHz #5UP 28.8 nsec RT

Figure 3-111. Display before an Automatic Average Measurement

MKR 48,26 fHz ILIAIGIS

REF 78.8 HATTEN 18 dB PG 26.8 dB 47.6 dBuV/m gp aUTO
FEAK [dE0V m - - - : : - - : AT MER
Log : : : : : : :
ﬁE/ : : : : : : : AYG AUTD

: ¥ : : : : : #T MER
MARKER :
40.28 MHz : i : : Op Man
51.96 dBpY : i : : At Mkr
Avg Man
................................. At Mkr
Wa EB
scopolT rpr s ot Al : : : : Wark
ACORR : . : . ! : : : aEai:
AYE  46.77 . . : : : Return
START 20,88 MHz STOF 78.68 MHz
#RES BW 128 kHz YBW 388 kHz #5HP 20,8 nsec RT

Figure 3-112. The Results of an Automatic Average Measurement
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The results from the AVG AUTO AT MKR routine will be displayed on the
analyzer CRT. When another measurement is made, the first data marker, and
its corresponding data, will be replaced by the new data.

To clear the displayed data from the analyzer CRT, press Marker Data

in the Qp/Avg menu. The Marker Data menu will appear. Select

CLEAR MARKERS and you will be prompted to press the key again if you
really want to clear the markers. Pressing the key again clears all average
and quasi-peak data, and average and quasi-peak data markers from the CRT.
If after pressing this key the first time you decide that you do not want to
erase the data, press any other key to abort.

In specific circumstances you may wish to monitor the average level of a
signal. This is common when you have signals with very low repetition rates
or you want to change the device under test while monitoring the average
level. Pressing Avg Man At Mkr lets you do this by making a manual
average measurement.
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Avg Man At Mkr performs the same routine as AVG AUTO AT MKR to get
the correct spectrum analyzer settings (steps 1 through 9 above). However,
rather than performing steps 10 through 12, the analyzer displays the
softkeys shown in Figure 3-113.

MKR 995,80 nsec MMILIS
REF  54.3 ATTEN 18 dB PG 26.8 dB 46.8 dBuM/nm  CENTER
SMPL [JEuvr/m N N N N N N N N FREQ
LIN . : : : : : : : :
OFF T e e e e,
1B.1 | maRKER

dB 995,88 mzec

AYG DET
ON OFF
WA B
sC FC .| accepT
CORR BYE DATA
: : : : : Return
STHRT 48,182 HHz STOF 48.18% HHz
#RES BW 128 kHz #UBW 1 Hz #5WP 2.BB  zeo RT

Figure 3-113. Softkeys Available during a Manual Average Measurement

Pressing CENTER FRER lets you change the center frequency of the spectrum
analyzer. This lets you look on either side of the signal of interest to make
sure you are measuring the true peak.

To select the desired state of the marker, press MARKER NORM PK . When
you first enter this menu, the marker is at the center of the CRT. Pressing
MARKER NORM PK activates the marker. Pressing MARKER NORM PK again
places the marker on the highest point of the displayed signal at the end of
each sweep (PK is underlined).

You can easily compare the peak signal level to the average signal level
by turning the average detector off and on with AVG DET 8N BFF . When
you enter the Manual Average menu ON will be underlined. To turn OFF the

average detector, press AVG DET ON OFF . OFF will be underlined. Press
AVG DET ON OFF again to toggle the average detector back on.
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NOTE

If additional averaging is required use the video averaging function under the front-panel key.
Press (MODE), (MODE) to return to the EMC auto-measurement personality.

When you are satisfied with the measured value, select ACCEPT AVG DATA
this will tell the spectrum analyzer to remember the frequency and amplitude
of the marker. This will be the displayed average level when you return to
the EMC Manual Test menu. You may press ACCEPT AVG DATA repeatedly;
however, only the last value will be displayed.

Press Return to return to the analyzer settings that were present when
Avg Man At Mkr was pressed and display any average values that you
choose to accept by pressing ACCEPT AVG DATA .
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Printing Measurement Results

To get a tabular listing of the measured quasi-peak, average, or peak

values, connect a printer to the HP-IB or RS-232 output on your spectrum
analyzer and press Marker Data . This calls the Marker Data menu. Select
PRINT MKR DATA to output the data. If the limit line is or was on, the

difference (in dB) between the measurement and limit line values will also be
printed.
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The EMC Automatn menu gives the user access to a group of automated
test functions, which perform measurements with a minimum of operator
intervention. Automated testing is ideal for chamber radiated tests or
conducted tests with limited ambients. It is assumed that the instrument
has been configured using the EMC Config softkey. The user is now
ready to make some measurements using the automated features of the
auto-measurement personality.

The order of the menu keys under the EMC Automatn softkey will reflect the
order that the user might configure the instrument to make an automatic
measurement.
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Pressing LIMIT MARGIN selects the test limit that will be used for the
automated measurement. The limit margin and limit line provides a window
by which the analyzer will look at signals above the limit margin. The limit
margin can be changed by using the step keys, the front-panel knob, or the
keypad. See Figure 3-114.

NOTE

o |f an automatic test is invoked without a limit line on the display {the LIMIT MARGIN
softkey will not be present), the analyzer searches for the 20 highest peaks above the noise floar.

o The analyzer will not allow a negative limit margin. If a negative limit margin is entered into the
analyzer, the analyzer will return a 0 dB limit margin.

MKR 48.28 MHz

REF 7H.8 #ATTEN 18 dB PG 26.8 dB 8.8 dBul/m LIMIT
FEAK [dEuv/m N N N N N - N HARGIHN
Lo : : : : : : Dok :
ﬁg/ ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... . ......... DETECTDR

. Lo PE BP AW
LIMIT MARGI
16.6868 dB AUTO
HEASURE
View
Data
Man Max
Measure
START 20,88 MHz STOF 78.68 MHz
#RES BM 128 kHz VBW 388 kHz #5HP 28.8 msec RT

Figure 3-114. Setting Limit Margin and Detectors
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Pressing DETECTOR PK QP AV selects the detector which will be used for
the automated measurement. Peak is always active. The key can be toggled
between PK (peak), PK QP (peak/quasi-peak), PK AV (peak/average), or

PK QP AV (peak/quasi-peak/average) detection.

Pressing AUTG MEASURE causes the analyzer to run through the following
sequence:

1. The analyzer puts the active trace in max-hold mode.

2. The analyzer waits a prescribed amount of time (worst-case, no more than
five seconds). The purpose is to allow the analyzer to detect low rep-rate
broadband signals.

3. The analyzer begins a peak search routine identifying signals at or above
the limit, minus the margin level. The first signal the analyzer measures is
the highest above the limit line, the second signal the second highest and
so on until 20 signals are detected. The maximum number of data points
the analyzer will take is 20. If the analyzer detects more than 20 data
points, it will take the 20 worst peaks. As the measurement proceeds,
the peaks being tested and the number left to be tested are displayed at
the top of the display. The peak must be 6 dB above the noise floor or
adjacent signals to be measured.

4. It QP (quasi-peak) detection was selected as one of the detection mode, the
analyzer runs through the following sequence:

NOTE

The analyzer will make the measurement in the selected bandwidth.

Records the amplitude of the on-screen marker.

ISR

Sets the analyzer center frequency to the marker frequency.

o

Decreases the frequency span to zero.

&

Sets the analyzer reference level to bring the marker amplitude close to
the top of the display screen.
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e. Puts the analyzer in the linear display mode.

=

Turns on the quasi-peak detector.
Sets the analyzer sweep time to two seconds.

Adds ten times (20 dB) quasi-peak gain if the signal is 20 dB below the
reference level.

5o

i. Takes a complete sweep.

j. Puts the marker on the signal and remembers the quasi-peak amplitude
level.

5. If AV (average) detection was selected as one of the detection mode the
analyzer runs through the following sequence:

a. Records the amplitude of the on-screen marker.
b. Sets the analyzer center frequency to the marker frequency.

c. Decreases the frequency span to zero, while keeping the marker at
center frequency.

d. Sets the analyzer reference level to bring the marker amplitude close to
the top of the display screen.

e. Puts the analyzer in the linear display mode.

=

Puts the analyzer in sample mode.

Sets the video bandwidth to 1 or 30 Hz.

5o

Sets the analyzer sweep time to two seconds.

Takes a complete sweep.

—-

j. Takes a mean of the trace and displays that as the average.
k. Puts the marker on the signal and remembers the amplitude level.

6. The results of the measurement will be displayed in tabular form (See
Figure 3-115) according the following:

Column 1 Number of detected peaks.

Column 2 Frequency in MHz.

Column 3 Peak (PK) value in selected amplitude units.

Column 4 Peak distance from limit line in selected amplitude units.
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Column 5 Quasi-Peak (QP) value in selected amplitude units.

Column 6 Quasi-Peak distance from limit line in selected amplitude
units.

Column 7 Average (AV) value in selected amplitude units.

Column 8 Average distance from limit line in selected amplitude units.

NOTE

Data is recorded in the columns of the table for detector modes chosen with the
DETECTOR PK QP AV softkey

NOTE

If (PRESET) (instrument preset) is pressed at any time during the measurement, the data
taken up to that point will be retained and may be displayed in tabular form by pressing the

EMC AUTOMATN and VIEW DATA softkeys.
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#

1
2

FREQUENCY PEAK (LIM) 0P (LIN)  AVE CLIM

(MHZ) =—=----m---- CdBUM/M) —----m-mm- -
48,183 E52.4 2.9 52.4 2.9
E3,57F 43.5 4.8 49,6 0.1

MARGIN SET TO 1@.4 DB BELOW LIMIT LINE
TEST_182 13:24 4/18/92

VIEW
LINEAR

VIEW
TRACE

SAYE
TO CARD

Return

RT

Figure 3-115. Auto Measure Data Table
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Using the Softkeys

This chapter describes, in alphabetical order, each of the HP 85712D EMC
auto-measurement personality’s front-panel softkeys.
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Softkey Descriptions

Path

Function

.15-30MZ SETUP

EMC Config Freq Bands .15-30MZ SETUP

.15-30MZ SETUP selects the 9 kHz bandwidth for frequencies from

0.15 MHz to 30 MHz (CISPR band B). A number sign (#) in the lower left
corner of the display indicates that the bandwidth is set to manual. When
the bandwidth is set to manual, it will not change when the frequency
span is changed. When you select the 9 kHz bandwidth setup softkey, the
analyzer automatically sets the spectrum analyzer functions listed below to
the indicated values:

Input Attenuation ......... ... . ... ... .. ... . ... ... 10 dB
Reference Level ....... .. ... .. .. . ... . . 70 dBuV
Resolution Bandwidth ........... .. ... ... .............. 9 kHz
Video Bandwidth (Auto Coupled) ....................... 30 kHz
Start Frequency ............. . .. .. 150 kHz
Stop Frequency ............ .. .. .. 30 MHz
Center Frequency Step Size ... ... .. .. . . 1 MHz p

If you wish to set a specific center frequency or center frequency step size,
you should do so afier selecting the .15-30MZ SETUP softkey.

You may also select the 9 kHz bandwidth from the front-panel BW menu.

CISPR recommends using specific bandwidths to make commercial compliance
measurements. Using the recommended CISPR bandwidth for a given
frequency range helps determine the relevant signal characteristics. For
example, broadband signals change in amplitude as the resolution bandwidth
changes. Therefore, using the appropriate CISPR bandwidth while evaluating
signals will help you predict their behavior during actual compliance testing.
Use the 9 kHz bandwidth for measurements from 150 kHz to 30 MHz.
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Path

Function

.2-1GHz SETUP

EMC Config Freq Bands .2-1 GHz SETUP

.2=-1GHz SETUP selects the 120 kHz bandwidth for frequencies from

200 MHz to 1 GHz (CISPR bands C and D). A number sign (#) in the lower
left corner of the display indicates that the bandwidth is set to manual. When
the bandwidth is set to manual, it will not change when the frequency span
is changed. When you select the 200 MHz to 1 GHz bandwidth softkey, the
analyzer automatically sets the spectrum analyzer functions listed below to
the indicated values:

Input Attenuation ......... ... ... . ... ... . ... ... ... 10 dB
Reference Level ....... ... ... ... .. .. . . .. 90 dBuV
Resolution Bandwidth ................................ 120 kHz
Video Bandwidth (Auto Coupled) ...................... 300 kHz
Start Frequency ............. ... 200 MHz
Stop Frequency .......... ... .. 1 GHz
Center Frequency Step Size ............. .. .. ... .. ..... 10 MHz

If you wish to set a specific center frequency or center frequency step size,
you should do so after selecting the .2-1GHz SETUP softkey.

CISPR recommends using specific bandwidths to make commercial compliance
measurements. Using the recommended CISPR bandwidth for a given
frequency range helps determine the relevant signal characteristics. For
example, broadband signals change in amplitude as the resolution bandwidth
changes. Therefore, using the appropriate CISPR bandwidth while evaluating
signals will help you predict their behavior during actual compliance testing.
Use the 120 kHz bandwidth for measurements from 30 MHz to 1 GHz.
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Path

Function

1-1.8GHz SETUP

EMC Config Freq Bands 1-1.8 GHz SETUP

1-1.8GHz SETUP selects the 120 kHz bandwidth for frequencies from 1 to
1.8 GHz. A number sign (#) in the lower left corner of the display indicates
that the bandwidth is set to manual. When the bandwidth is set to manual, it
will not change when the frequency span is changed. When you select the

1 to 1.8 GHz bandwidth softkey, the analyzer automatically sets the spectrum
analyzer functions listed below to the indicated values:

Input Attenuation . ... .. 10 dB
Reference Level . ...... ... .. . . . . .. . . . . . .. 90 dBuV
Resolution Bandwidth . ....... ... .. ... . . ... .. .. ... ... . ... ..., 120 kHz
Video Bandwidth (Auto Coupled) ........... .. .......... ... ..., 300 kHz
Start Frequency .......... .. 1 GHz
Stop Frequency .......... ... 1.8 GHz
Center Frequency Step Size ... .. . . . 10 MHz

If you wish to set a specific center frequency or center frequency step size,
you should do so afier selecting the 1-1.8GHz SETUP softkey.
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Path

Function

1-2.9GHz SETUP

EMC Config Freq Bands 1-2.9 GHz SETUP

1-2.9GHz SETUP selects the 120 kHz bandwidth for frequencies from 1 to
2.9 GHz. A number sign (#) in the lower left corner of the display indicates
that the bandwidth is set to manual. When the bandwidth is set to manual, it
will not change when the frequency span is changed. When you select the

1 to 2.9 GHz bandwidth softkey, the analyzer automatically sets the spectrum
analyzer functions listed below to the indicated values:

Input Attenuation . ...... ... 10 dB
Reference Level ...... ... ... .. . . . . . . . . . .. 90 dBuV
Resolution Bandwidth . ....... ... .. .. ... ... . ... .. .. ... ... ... 120 kHz
Video Bandwidth (Auto Coupled) ........... .. ...... ... ... ..., 300 kHz
Start Frequency . ... 1 GHz
Stop Frequency .......... .. 2.9 GHz
Center Frequency Step Size . ... .. . . 10 MHz

If you wish to set a specific center frequency or center frequency step size,
you should do so after selecting the 1-2.9GHz SETUP softkey.
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Path

Function

1-56GHz SETUP

EMC Config Freq Bands 1-5 GHz SETUP

1-5GHz SETUP selects the 120 kHz bandwidth for frequencies from 1 to

5 GHz. A number sign (#) in the lower left corner of the display indicates
that the bandwidth is set to manual. When the bandwidth is set to manual, it
will not change when the frequency span is changed. When you select the

1 to 5 GHz bandwidth softkey, the analyzer automatically sets the spectrum
analyzer functions listed below to the indicated values:

Input Attenuation . ... .. 10 dB
Reference Level . ...... ... .. . . . . .. . . . . . .. 90 dBuV
Resolution Bandwidth . ....... ... .. ... . . ... .. .. ... ... . ... ..., 120 kHz
Video Bandwidth (Auto Coupled) ........... .. .......... ... ..., 300 kHz
Start Frequency .......... .. 1 GHz
Stop Frequency .......... .. 5 GHz
Center Frequency Step Size ... .. . . . 10 MHz

If you wish to set a specific center frequency or center frequency step size,
you should do so afier selecting the 1-5GHz SETUP softkey.
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Path

Function

11940/11941

EMC Config Transdcr Factors Load Transder 11940/11941

11940/11941 selects the close-field probe type used for making field
strength measurements. The annotation is underlined to indicate the selected
probe. With each press of the key, it is possible to select the following probe
sequence: 11940 11941  or neither.

The EMC auto-measurement personality is specifically designed to be used
with the HP 11940A and HP 11941A close-field probes. These probes operate
from 30 MHz to 1 GHz and 9 kHz to 30 MHz respectively. Both probes

are calibrated. The EMC auto-measurement personality lets you measure
signal levels in magnetic field-strength units. In order for the analyzer to

do this, you must first specify which probe is going to be used. The EMC
auto-measurement personality automatically adds the appropriate probe
transducer factor to the signal of interest when measuring the field strength
at the marker.

Refer to “Measuring a Signal’s Field Strength” section in this chapter for more
information.

NOTE

o Selecting either the HP 11940A or HP 11941A probes automatically loads the appropriate
transducer factors, reference offset, preamp gain, and reference level. Specific measurements may
not use a preamp, in which case the preamp gain can be manually set to 0. Reference level may
also need adjusting to achieve optimal measurement results.

o The typical HP 11940A and HP 11941A transducer factors are implemented by the EMC
auto-measurement personality as both transducer factors and reference offset. The offset of the HP
11940 is 35 dB and the offset of the HP 11941 offset is 45 dB. These offsets, when added to the
tabular transducer factars, give the published transducer factors.
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Path

Function

30-300MZ SETUP

EMC Config Freq Bands 30-300 MZ SETUP

30-300MZ SETUP selects the 120 kHz bandwidth for frequencies from

30 MHz to 300 MHz (CISPR band C). A number sign (#) in the lower left
corner of the display indicates that the bandwidth is set to manual. When
the bandwidth is set to manual, it will not change when the frequency span
is changed. When you select the 30 to 300 MHz setup softkey, the analyzer
automatically sets the spectrum analyzer functions listed below to the
indicated values:
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Input Attenuation ............ .. ... 10 dB
Reference Level ... ... ... . . . .. . . . . . 90 dBuV
Resolution Bandwidth ..... ... ... ... ... ... ... ... ... ......... 120 kHz
Video Bandwidth (Auto Coupled) ........... .. ...... ... ... ..., 300 kHz
Start FreQUency . ........ .o 30 MHz
Stop Frequency .......... .. 300 MHz
Center Frequency Step Size . ... .. . . 10 MHz

If you wish to set a specific center frequency or center frequency step size,
you should do so after selecting the 30-300MZ SETUP softkey.

CISPR recommends using specific bandwidths to make commercial compliance
measurements. Using the recommended CISPR bandwidth for a given
frequency range helps determine the relevant signal characteristics. For
example, broadband signals change in amplitude as the resolution bandwidth
changes. Therefore, using the appropriate CISPR bandwidth while evaluating
signals will help you predict their behavior during actual compliance testing.
Use the 120 kHz bandwidth for measurements from 30 MHz to 300 MHz.

4-10



Using the Softkeys
Softkey Descriptions

Path

Function

9-150kHz SETUP

EMC Config Freq Bands 9-150 kHz SETUP

9-150kHz SETUP sets the analyzer to CISPR band A (9 to 150 kHz). A
number sign (#) in the lower left corner of the display indicates that the
bandwidth is set to manual. When the bandwidth is set to manual, it will

not change when the frequency span is changed. CISPR recommends using
specific bandwidths to make commercial compliance measurements. Using the
recommended CISPR bandwidth for a given frequency range helps determine
the relevant signal characteristics.

For example, broadband signals change in amplitude as the resolution
bandwidth changes. Therefore, using the appropriate CISPR bandwidth
while evaluating signals will help you predict their behavior during

actual compliance testing. The EMC auto-measurement personality will
automatically select the 200 Hz CISPR bandwidth in spectrum analyzers with
the narrow bandwidth option (HP 859xD or HP 859xE option 130). Other
spectrum analyzers use the 1 kHz bandwidths. In those cases where the 1
kHz bandwidth is being used, the 1 kHz bandwidth most closely resembles
the 200 Hz CISPR bandwidth. The 1 kHz bandwidth will always yield a result
larger than, or equal to, the CISPR specified 200 Hz resolution bandwidth for
CISPR band A (9 kHz to 150 kHz).

NOTE

Any measurement made in the 1 kHz bandwidth that is below the observed limit will also be below
the desired limit when measuring in the 200 Hz CISPR bandwidth.
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When you select the 9=150kHz SETUP softkey, the analyzer automatically
sets the spectrum analyzer functions listed below to the indicated values:

Input Attenuation ............ .. ... 10 dB
Reference Level ... ... ... . . . .. . . . . . 70 dBuV
Resolution Bandwidth .......... .. ... ... ... ........... 200 Hz or 1 kHz
Video Bandwidth .. ... ... . .. .. .. .. 3 kHz

NOTE
The start and stop frequencies may be displayed as center = 79.5 kHz and span = 141 kHz.

Start Frequency . ... 9 kHz
Stop Frequency .......... .. 150 kHz
Center Frequency Step Size . ... .. . . 15 kHz

If you wish to set a specific center frequency or center frequency step size,
you should do so after selecting the 9=150kHz SETUP softkey.

You may also select the either the 200 Hz or 1 kHz bandwidths from the
front-panel BW menu.
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Path

Function

ACCEPT AVG DATA

EMC Manual Qp/Avg Avg Man At Mkr ACCEPT AVG DATA

ACCEPT AVG DATA accepts the average value at the marker frequency
during a manual average measurement and displays the value below
the average marker. For more information, refer to “Making Average
Measurements” In this chapter .
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Path

Function

ACCEPT QP DATA

EMC Manual Qp/Avg Qp Man At Mkr ACCEPT QP DATA

ACCEPT QP DATA accepts the quasi-peak value at the marker frequency
during a manual quasi-peak measurement and displays the quasi-peak value
below the quasi-peak marker.

For more information, refer to “Making Quasi-Peak Measurements” in this
chapter.
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Path

Function

CAUTION

AUTO MEASURE

EMC Automatn AUTO MEASURE

AUTO MEASURE starts the data taking sequence for the frequency band

selected from the FREQ BANDS . If no band has been selected, then the
default band is given by the center frequency of the analyzer. First, multiple,
fast sweeps are taken in max-hold mode. Next, signals at or above the limit,
minus margin level, are identified and measured in the selected detection
modes.

AUTO MEASURE will overwrite data stored in trace registers 7, 8, 9, and 10.
Any trace data previously stored in these registers will be lost.

Finally, the measured signals are displayed in a table, or on a linear or

log frequency scale over the selected frequency band as vertical lines

with horizontal bars for quasi-peak and average detected amplitudes. The

display mode depends on what had been previously selected. The display
is static and the appearance of YIEW DATA menu indicates the end of this
measurement.

The selected frequency bands are overswept for frequency accuracy at the
end points consistent with the span accuracy of 5%. The final report range
will include data from the requested start frequency minus one bandwidth to
the stop frequency plus one bandwidth. Amplitude and frequency data for
each measured signal are stored in internal registers 7, §, 9, and 10 for later
printout in tabular format. A maximum of 20 signals per frequency band can
be stored.

Data taken can be stopped with instrument PRESET . Select EMC AUTOMATN
from the EMC measurement personality’s top-level menu and then press
VIEW DATA to see the data that has been measured before aborting. Pressing

RETURN will bring back the complete setup and the live trace from which the
data was taken.
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AVG AUTO AT MKR

Path EMC Manual Qp/Avg AVG AUTO AT MKR

Function AVG AUTO AT MKR performs an average measurement at the marker
frequency and displays the results on the CRT.

For more information, refer to “Making Average Measurements” in this
chapter.
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Path

Function

AVG DET ON OFF

EMC Manual Qp/Avg Avg Man At Mkr AVG DET ON OFF

AVG DET ON OFF lets you turn the average detection on (ON is underlined)
or off (OFF is underlined) during a manual average measurement.

For more information, refer to “Making Average Measurements” in this
chapter.
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Avg Man At Mkr

Path EMC Manual Qp/Avg Avg Man At Mkr

Function Avg Man At Mkr lets you control analyzer settings during an average
measurement at the marker frequency.

For more information, refer to “Making Average Measurements” in this
chapter.
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Paths

Function

CENTER FREQ

EMC Manual Qp/Avg Avg Man At Mkr CENTER FREQ
EMC Manual Qp/Avg QP Man at Mkr CENTER FREQ

CENTER FREQ allows changing the center frequency prior to

ACCEPT AVG DATA . Sometimes signals drift in frequency so that the
analyzer must be manually tuned to assure the signal peak is captured.
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Path

Function

CLEAR MARKERS

EMC Manual Qp/Avg Marker Data CLEAR MARKERS

clears the markers and data displayed on the CRT after a quasi-peak or
average measurement is made.

For more information about making quasi-peak and average measurements,
refer to “Making Quasi-Peak Measurements” and “Making Average
Measurements” in Chapter 3.

4-20



Using the Softkeys
Softkey Descriptions

Path

Function

Continue Measure

EMC Automatn Man Max Measure Continue Measure

Continue Measure starts the automated measurement algorithm (See “Auto
Measure™). When finished taking data, the measurement personality invokes
the VIEW DATA menu and the analyzer displays the measured data in the
previously selected format.
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Path

Function

Create Limit

EMC Config Limit Lines Create Limit

Create Limit clears the current limit line and accesses the Limit-Line
Editor menu.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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Path

Function

(dBu) V A V/m A/m

EMC Config Transdcr Factors (dBp) V A V/m A/m

(dBu) V A V/m A/m selects the desired units to display on the spectrum
analyzer’s CRT. Either dBuV, dBuA, dBuV/m, or dBpgA/m can be chosen. The
key is only available when transducer factors are turned on. The transducer
factors which are loaded must be appropriate for the units chosen. When
transducer factors are turned off, the default dBxV units will appear. The
selected units will appear with the reference level annotation and marker
annotation, plus after the ¥VIEW TABLE key has been pressed. The HP
859xA/B series of analyzers will only display the selected units after the
VIEW TABLE key has been pressed. The units annotation in the active
parameter block is always dBuV.
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Path

Function

DELETE SEGMENT

EMC Config Limit Lines Edit Limit DELETE SEGMENT

DELETE SEGMENT deletes the highlighted segment of the limit line.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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DELETE POINT

Path EMC Config Transdcr Factors Edit Transdcr DELETE POINT

Function DELETE POINT deletes an amplitude-correction factor that was previously
selected by SELECT POINT .

NOTE

After deleting a point (while editing the transducer factors) the change will appear in the table, but the
transducer must be turned off, then back on again to activate the change.

For more information about transducer factors, refer to “Loading, Editing,
Creating, and Storing Transducer Factors,” in Chapter 3.
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Path

Function

DETECTOR PK QP AV

EMC Automatn DETECTOR PK QP AV

DETECTOR PK QP AV selects the detectors which will be used for the

automated measurement (See Auto Measure and MAN MAX MEASURE for
more information). It does not perform an actual measurement. The PK
(peak) detector is always on and underlined. The detectors selected are

underlined in the following sequence: PK (peak), PK QP (peak/quasi-peak),
PK AV (peak/average), or PK QP AV (peak/quasi-peak/average).
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Edit Transdcr

Path EMC Config Transdcr Factors Edit Transdcr

Function Edit Transdcr accesses the Transducer Factors Editor menu and displays
the segments of the current transducer.

For more information about transducer factors, refer to “Loading, Editing,
Creating, and Storing Transducer Factors,” in Chapter 3.
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Path

Function

Edit Done

EMC Config Transdcr Factors Edit Transdcr Edit Done

Edit Done erases the transducer factors table from the analyzer’s screen.
Use Edit Done when all the transducer factors have been entered.

For more information about transducer factors, refer to “Loading, Editing,
Creating, and Storing Transducer Factors,” in Chapter 3.
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Edit Limit
Path EMC Config Limit Lines Edit Limit
Function Edit Limit accesses the Limit-Line Editor menu and displays the segments

of the current limit line.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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Path

Function

EXT PREAMP

EMC Config Misc Menu EXT PREAMP

EXT PREAMP compensates the displayed signal amplitude to account for
preamplifier gain or cable loss. Often a preamplifier is used to increase system
sensitivity. For example, use a preamplifier with the close-field probes. The
EMC analyzer can automatically compensate the displayed signal amplitude to

account for preamplifier gain. This ensures a calibrated display.

To set the amplitude offset, perform the following steps:

1. Press EXT PREAMP . The message EXT PREAMP GAIN will be displayed

along with the last offset entered. See Figure 4-1.

4
REF 9
FERK
LOG

WA SE
SC FC
CORR

START
#

.8 dBpY #ATTEN 18 dB

0.0 MHz STOF 38G.9 MHz
RES BW 128 kHz VBW 388 kHz SHP 5B.3 mses

EXT
FREAMP

LIMI MSG
OH  OFF

TOWER
ADORESS

TRBLE
ADORESS

Previous
Menu

RT

Figure 4-1. Preamplifier Gain Selected as Active Function

2. From the numeric keypad enter the gain of the preamplifier that will be

used. Terminate this entry with the (dB) key.
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NOTE

Selecting the SPECTRUM ANALYZER mode of operation may remove the offset. Gain must be
reset when re-entering the EMC persanality.

The offset appears on the top-center of the display. This offset remains until a
new value is entered. Preset does not change this value.

A negative value can be entered for EXT PREAMP if you need to calibrate the
system for external attenuation, such as a transient limiter or cable loss.
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Freq Bands
Path EMC Config Freq Bands
Function Freq Bands gives you access to the frequency band menu.
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LIMI MSG ON OFF

Path EMC Config Misc Menu LIMI MSG ON OFF

Function LIMI MSG DN OFF toggles the automatic limit-line test message on or off.
ON is underlined when the automatic limit testing is activated, in which case
either the LIMIT PASS or the LIMIT FAIL message will be displayed on the
upper right corner of the display. OFF will be underlined when automatic
limit testing is not activated.
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Path

Function

Limit Lines

EMC Manual Limit Lines

selects the analyzer’s limit-line functionality. During precompliance testing
use the LIMIT LINES softkey to load, create, edit, or store limit lines.

Products must comply with different limits issued by the various agencies
governing EMC. You can reproduce these limits on the analyzer and compare
emission levels to those limits during precompliance testing. For your
convenience, the HP 85712D EMC auto-measurement personality card
includes most commonly used limit lines.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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LIMITS ON OFF

Path EMC Manual Limit Lines LIMITS ON DFE

Function LIMITS ON OEE turns the current limit line on or off. ON will be underlined
when the limit line is on. OFF will be underlined when the limit line is off.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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Path

Function

Load Limit

EMC Manual Limit Lines Load Limit

Load Limit catalogs the memory card for limit lines and displays their file
names on the analyzer CRT. If you select the LOAD LIMIT softkey without
the memory card inserted into the analyzer, the error CARD NOT FOUND
appears on the CRT. To recover from the error, press PREVIOUS MENU | insert
a memory card into the memory card slot on the front of the analyzer, then
press Load Limit again.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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Load File

Paths EMC Manual Transdcr Factors Load Transdcr Load File

EMC Manual Limit Lines Load Limit Load File

Load File loads the highlighted transducer or limit-line file into the
analyzer.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3. Also refer to “Loading, Editing,
Creating, and Storing Transducer Factors,” Chapter 3, for more information
about loading transducer factors files.

Function
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Path

Function

Load Transdcr

EMC Config Transdcr Factors Load Transdcr

Load Transdcr catalogs the memory card for transducer factors and
displays their file names on the analyzer’s display. If Load Transdcr is
selected without the memory card being inserted CARD NOT FOUND appears
on the CRT. To recover from the error, press Previous Menu , insert a
memory card into the memory card slot on the front of the analyzer, then
press Load Transdcr again.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.
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Load Setup
Path EMC Manual Setups Load Setup
Function Load Setup recalls custom setups from a RAM card or test setups from the

HP 85712D ROM card (for example, frequency range, limits, transducer factor,
attenuation, bandwidth).
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Path

Function

Man Max Measure

EMC Automatn Man Max Measure

Man Max Measure starts sweeping the selected setup band in max-hold
mode and changes the key label to CONTINUE MEASURE . The analyzer
keeps sweeping in max-hold mode until CONTINUE MEASURE has been
pressed. The analyzer then takes data relative to the adjusted limit and with
consideration of the max-held amplitudes. The Man Max Measure softkey

fills in the spectral envelope for impulsive or intermittent signals so that
the automation algorithm knows at which frequencies to measure signals.

When finished taking data, the ¥IEW DATA menu is invoked and the analyzer
displays the measured data in the previously selected format.

If Man Max Measure was pressed instead of AUTO MEASURE | the analyzer
starts sweeping the selected setup band in max-hold mode and changes the
key label to CONTINUE MEASURE . The analyzer keeps sweeping in max-hold

until CONTINUE MEASURE is pressed. That is the only significant difference
between the two measurement softkeys.
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Marker Data

Path EMC Manual (p/Avg Marker Data

Marker Data lets you print another clear manual quasi-peak and average
data.

For more information, refer to “Making Quasi-Peak Measurements,” “Making
Average Measurements,” and “Printing Measurement Results” in this chapter.

Function
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Path

Function

MARKER NORM PK

EMC Manual Qp/Avg QP Man at Mkr MARKER NORM PK

MARKER NORM PK lets you turn the marker on (NORM is underlined), or move
the marker to the largest displayed signal at the end of each sweep (PK is
underlined) during a manual quasi-peak measurement.

For more information, refer to “Making Quasi-Peak Measurements” in this
chapter.
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Path

Function

MARKER NORM PK

EMC Manual Qp/Avg Avg Man at Mkr MARKER NORM PK

MARKER NORM PK lets you turn the marker on (NORM is underlined), or move
the marker to the largest displayed signal at the end of each sweep (PX is
underlined) during a manual quasi-peak measurement.

For more information, refer to “Making Average Measurements” in this
chapter.
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Path

Function

MAX/MIN ON OFF

EMC Manual Signal Evaluate MAX/MIN ON OFF

MAX/MIN ON OFF places trace B in max-hold mode and trace C in min-hold
mode. When used with MAX/MIN VIEW , this function lets you discriminate
between narrowband and broadband signals. Turning on this function turns
off NORM A/B ON OFF .

For more information, refer to “Discriminating between Narrowband and
Broadband Signals” in this chapter.
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MAX/MIN VIEW

Path EMC Manual Signal Evaluate MAX/MIN VIEW

Function MAX/MIN VIEW lets you view the results of the MAX/MIN ON DFEE function.
All traces stop sweeping and the maximum or minimum signals are displayed

on the CRT. This key only appears when MAX/MIN ON is selected.

For more information, refer to “Discriminating between Narrowband and
Broadband Signals” in this chapter.
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Misc Menu
Path EMC Manual Misc Menu
Function MISC MENU accesses the Miscellaneous menu, which includes EXT PREAMP

and LIMI MSG ON OFF .
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NORM A/B ON OFF

Path EMC Manual Signal Evaluate NORM A/B ON OFE

Function NORM A/B ON OFF normalizes the input signal to the contents of trace B.
Turning on this functions turns off MAX/MIN ON OFF .

For more information, refer to “Measuring Relative Changes in Signal Levels”
in this chapter.
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NRM MKR LSN MKR

Path EMC Manual NRM MKR LSN MKR

Function NRM MKR LSN MKR lets you turn the marker on (NRM MKR is underlined) or
pause the analyzer sweep at the marker and listen to the signal (LSN MKR is
underlined).

By repeatedly pressing NRM MKR LSN MKR you can toggle between normal
marker and listen marker.

For more information, refer to “Listening to a Signal’s Demodulated Output”
in this chapter.
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PRINT MKR DATA

Path EMC Manual Qp/Avg Marker Data PRINT MKR DATA

Function PRINT MKR DATA outputs the measurement data to a printer.

For more information, refer to “Printing Measurement Results” in this
chapter.
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Path

Function

PURGE TRANSDCR

EMC Config Transdcr Factors Edit Transdcr PURGE TRANSDCR

PURGE TRANSDCR clears the current transducer factors table. Pressing
PURGE TRANSDCR displays the message: IF YOU ARE SURE, PRESS KEY

AGAIN TO PURGE DATA. Pressing PURGE TRANSDCR a second time clears the
transducer factor data.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.
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Path

Function

Qp/Avg

EMC Manual Qp/Avg

Qp/Avg selects the menu which allows quasi-peak and average
measurements at the marker frequency.

For more information, refer to “Making Quasi-Peak Measurements” and
“Making Average Measurements”in this chapter.
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Path

Function

QP AUTO AT MKR

EMC Manual Qp/Avg QP AUTO AT MKR

QP AUTO AT MKR performs a quasi-peak measurement at the marker
frequency and displays the results on the CRT.

For more information, refer to “Making Quasi-Peak Measurements” in this
chapter.

NOTE

This softkey only appears spectrum analyzers with Option 103, which adds quasi-peak detection.
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Qp Man At Mkr

Path EMC Manual Qp/Avg Qp Man At Mkr

Qp Man At Mkr lets you control analyzer settings during a quasi-peak
measurement at the marker frequency.

For more information, refer to “Making Quasi-Peak Measurements” in this
chapter.

Function

NOTE
This softkey only appears spectrum analyzers with Option 103, which adds quasi-peak detection.
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Path

Function

QP X10 ON OFF

EMC Manual Qp/Avg QP Man at Mkr (P X10 ON OFF

QP X10 ON OFF lets you add or remove post-detection gain during a manual
quasi-peak measurement. When gain is added, ON will be underlined. OFF is
underlined when no post-detection gain is added.

For more information, refer to “Making Quasi-Peak Measurements” in this
chapter.

NOTE
This softkey only appears spectrum analyzers with Option 103, which adds quasi-peak detection.
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QP DET ON OFF

Path EMC Manual Qp/Avg QP Man at Mkr (P DET ON OFF

QP DET ON OFF lets you turn the guasi-peak detector on (ON is underlined)
or off (OFF is underlined) during a manual quasi-peak measurement.

For more information, refer to “Making Quasi-Peak Measurements” in this

chapter.

Function

NOTE
This softkey only appears spectrum analyzers with Option 103, which adds quasi-peak detection.
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RETURN

Paths EMC Manual Qp/Avg Man (p At Mkr RETURN
EMC Manual Qp/Avg Man Avg At Mkr RETURN

Function RETURN returns you to the Qp/Avg menu and resets the analyzer
to the settings that were present when either MAN QP AT MKR or

MAN AVG AT MKR was pressed. Accepted quasi-peak data will be displayed
on the CRT.

For more information, refer to “Making Quasi-Peak Measurements” and
“Making Average Measurements” in this chapter.
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SAVE LIMIT
Path EMC Manual Limit Lines SAVE LIMIT
Function SAVE LIMIT saves the current limit line to a memory card. You may change

the limit-line prefix by using the CONEIG key.

. ____________________________________________________________________________________________________________________|
NOTE
When using the SAVE and RECALL front-panel keys to save to a RAM card, the prefix is

appended to the file register number. Prefix names can be modified by using the CONFIG
front-panel key.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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Path

Function

CAUTION

SAVE TO CARD

EMC Automatn View Data SAVE TO CARD

SAVE TO CARD will save the current setup and data to a RAM card.
Previously selected detection modes and the current data format on the
display will also saved as part of the setup file. The user will be asked to
ENTER A FILE NUMBER. The file number can be any number from 1 to §99.
The user may assign number blocks for specific tests (radiated or conducted,
for example).

Data on the card will be overwritten without warning if the file number has
already been used. Use only the SAVE T8 CARD and LOAD SETUP softkeys
when saving or recalling custom setup and data files, or setup library files.
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Path

Function

SAVE TRANSDCR

EMC Config Transdcr Factors SAVE TRANSDCR

SAVE TRANSDCR saves the current transducer correction factors to a memory

card. You may change the transducer file prefix by using the CBNFIG key
and changing the transducer file’s prefix.

. ____________________________________________________________________________________________________________________|
NOTE
When using the SAVE and RECALL front-panel keys to save to a RAM card, the prefix is

appended to the file register number. Prefix names can be modified by using the CONFIG
front-panel key.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.
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Path

Function

SELECT AMPLITUD

EMC Config Limit Lines Edit Limit SELECT AMPLITUD

SELECT AMPLITUD prompts you for the desired amplitude of the limit-line to
be edited.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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SELECT AMPLITUD

Path EMC Config Transdcr Factors Edit Transdcr SELECT AMPLITUD

SELECT AMPLITUD lets you enter the amplitude value for the current
amplitude-correction point. Enter the amplitude value for the frequency by
using the data keys. Change an amplitude value by using the step keys or the

knob. Press BK SP to correct errors.

Function

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.
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Path

Function

SELECT SEGMENT

EMC Config Limit Lines Edit Limit SELECT SEGMENT

SELECT SEGMENT selects the limit-line segment number to be edited.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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SELECT FREQ

Path EMC Config Limit Lines Edit Limit SELECT FREQ

Function SELECT FREQ prompts you for the desired frequency of the limit- line
segment to be edited.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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Path

Function

SELECT TYPE

EMC Config Limit Lines Edit Limit SELECT TYPE

SELECT TYPE prompts you to enter the segment type (either flat, slope, or
point) for the limit-line segment being edited.

For more information about limit lines, refer to “Loading, Editing, Creating,
and Storing Limit Lines,” in Chapter 3.
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SELECT POINT

Path EMC Config Transdcr Factors Edit Transdcr SELECT POINT

Function SELECT PBINT lets you create or edit a transducer factors data point. Enter
the point number to be created or edited by using the data keys, then press
ENTER . Press BK 8P to correct errors.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about creating transducer factors.
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Path

Function

SELECT FREQ

EMC Config Transdcr Factors KEdit Transdcr SELECT FREQ

SELECT FRER lets you enter the frequency value for a transducer factor
point. Enter the frequency value for the frequency by using the data keys.
Change the frequency value by using the step keys or the knob. Press BK SP
to correct errors.

A frequency coordinate must always be specified for a transducer factor.

1
NOTE

For transducer factors, only two entries with the same frequency are valid. More points with the same
frequency in the same transducer factors table are ignored. Only the first and last points of a series
with the same frequency values are used; the middle points are ignored.

Transducer factor data is sorted in the table by frequency. The sorting occurs immediately after you
have entered the frequency value via the front-panel.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.
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Path

Function

Setups

EMC Config Setups

Setups catalogs all the setups on a RAM card and selects the menu
containing with Load Setup .
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Signal Evaluate

Path EMC Manual Signal Evaluate

Function Signal Evaluate selects the menu which allows normalization
(NORM A/B ON OFF and TRACE B VW OFF ) and Min/Max discrimination
(MIN/MAX ON OFF and MIN/MAX VIEW).
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TABLE ADDRESS

Path EMC Config Misc Menu TABLE ADDRESS

Function TABLE ADDRESS allows setting the HP-IB address for the HP 11968D
turntable. The default address is nine.
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TABLE CC STOP

Paths EMC Automatn Man Max Measure TABLE CC STOP
EMC Manual Tower Turntbl TABLE CC STOP

Function TABLE CC STOP either starts the HP 11968D turntable moving in a counter
clockwise direction or stops the turntable from moving.

NOTE

The spectrum analyzer must be controlling the HP-IB bus and an HP 11968D turntable must be present
at the TABLE ADDRESS or errors will ocour.
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Paths

Function

TABLE CW STOP

EMC Automatn Man Max Measure TABLE CW STOP
EMC Manual Tower Turntbl TABLE CW STOP

TABLE CW STOP either starts the HP 11968A turntable moving in a
clockwise direction or stops the turntable from moving.

NOTE

The spectrum analyzer must be controlling the HP-IB bus and an HP 119680 turntable must be present
at the TABLE ADDRESS or errors will ocour.
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TOWER ADDRESS

Path EMC Config Misc Menu TOWER ADDRESS

Function TOWER ADDRESS allows setting the HP-IB address for the HP 11968D tower.
The default address is eight.
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TOWER DN STOP

Paths EMC Automatn Man Max Measure TOWER DN STOP
EMC Manual Tower Turntabl TOWER DN STOP

Function TOWER DN STOP either starts the HP 11968A tower moving down or stops
the tower from moving.

NOTE

The spectrum analyzer must be controlling the HP-IB bus and an HP 11968A tower must be present at
the TOWER ADDRESS or errors will occur.
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Paths

Function

TOWER UP STOP

EMC Automatn Man Max Measure TOWER UP STOP
EMC Manual Tower Turntabl TOWER UP STOP

TOWER UP STOP either starts the HP 11968A tower moving up or stops the
tower from moving.

NOTE

The spectrum analyzer must be controlling the HP-IB bus and an HP 11968A tower must be present at
the TOWER ADDRESS or errors will occur.
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TOWER VERT HOR

Path EMC Manual Tower Turntbl TOWER VERT HOR

Function

NOTE

When first using this feature, toggle this key once or twice to synchranize the spectrum analyzer and
tower.

TOWER VERT HORZ positions the HP 11968A tower either horizontally or
vertically.

NOTE

The spectrum analyzer must be controlling the HP-IB bus and an HP 11968A tower must be present at
the TOWER ADDRESS or errors will occur.
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Tower Turntabl

Path EMC Manual Tower Turntabl
Function Tower Turntabl is an optional key that invokes the tower and turntable
menus.
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TRACE A WR VW MX

Path EMC Manual TRACE A WR VW MX

Function TRACE A WR VW MX lets you clear write (WR is underlined), view (VW is
underlined), or max hold (MX is underlined) trace A.

By repeatedly pressing TRACE B WR VW OF you can toggle back and forth
between clear write, view, and max hold of trace A.

For more information, refer to “Using Analyzer Trace Capabilities” in this
chapter.
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Path

Function

TRACE B VW OFF

EMC Manual Signal Evaluate TRACE B VW OFF

TRACE B VW OFF lets you view (VW is underlined), or turn trace B off (OFF is
underlined). This key only appears when NORM A/B ON is selected.

By repeatedly pressing TRACE B VW OFF you can toggle back and forth
between view, and trace B off (QFE ).

For more information, refer to “Using Analyzer Trace Capabilities” in this
chapter.
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TRACE B WR VW OF

Path EMC Manual TRACE B WR VW OF

Function TRACE B WR VW OF lets you clear write (WR is underlined), view (VW is
underlined), or turn trace B off (OF is underlined).

By repeatedly pressing TRACE A& WR VW MX you can toggle back and forth
between clear write, view, and trace B off (0F).

For more information, refer to “Using Analyzer Trace Capabilities” in this
chapter.
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Path

Function

Transdcer Factors

EMC Manual Transdcr Factors

Transdcr Factors enables you to load, edit, create, and store transducer
factors. Transducer factors, such as antenna factors, are used to correct the
measured signal level for transducer frequency response.

Typical transducer factors for the HP 11966C biconical antenna HP 11966C
log periodic antenna, HP 11966N high frequency log periodic antenna, and
HP 11966C horn antenna and HP 11967C LISN are included on the HP
85712D EMC auto-measurement personality card for your convenience.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.
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Path

Function

TRANSDCR ON OFF

EMC Config Transdcr Factors TRANSDCR ON OFF

TRANSDCR BN OFF turns the current transducer correction factors on

or off. ON will be underlined when the transducer correction factors are
being applied. OFF is underlined when transducer correction factors are
not activated. At any time, you can determine from the display whether
the transducer factors are on. If correction is off and ampcor (4) is on, then
only an A will be displayed on the lower left of the CRT. See Figure 4-2 and
Figure 4-3.

Refer to “Loading, Editing, Creating, and Storing Transducer Factors,”
Chapter 3, for more information about transducer factors.

A
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Figure 4-2. Transducer Turned Off (No Input)
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Figure 4-3. Transducer Turned On (No Input)
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View Data

Path EMC Automatn View Data

View Data accesses the view data menu. Recalls previous AUTO MEASURE
data and setup to the display.

Press (COPY) at any time to print either the table, log view, or linear view to a
local printer.

Function
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VIEW LINEAR

Path EMC Automatn View Data VIEW LINEAR

Function VIEW LINEAR displays the data on a linear frequency scale with the start
and stop frequencies, plus and minus a bandwidth, that were selected by the
user for taking the data. Data points are redistributed appropriately on the
linear scale.

Press VIEW LINEAR to view the data and limit line on a linear frequency
scale. See Figure 4-4. Again, the quasi-peak and average values are shown
by horizontal lines.

47 TEST_98E 7147 4716792
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LOG :
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N UIEMW
LINEAR
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o T o e [N FP TRﬁCE
gh SE : : : : : : : :
SEOFCL L] didi i [ S SAVE
ACORR : : : : : : : : TO CARD
: : : : : Return
START 26.8 MHz STOF 266.0 MHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 4-4. Linear Display

Press (COPY) at any time to print either the table, log view, or linear view to a
local printer.
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VIEW LOG

Path EMC Automatn View Data VIEW LOG

Function VIEW L0OG displays data on log frequency scale. Data will be within the
requested frequency range, plus one bandwidth on each side. The closest
integer valuesofa 1, 2, 3.. .. .. 10 sequence are taken for start and stop

frequency. See Figure 4-5.

NOTE

Every vertical line represents the next integer value in HP 8539xD and HP 859xE series analyzers and
represents a multiple of 2 in HP 859xA and HP 859xB series analyzers.
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Figure 4-5. Log Display

Press (COPY) at any time to print either the table, log view, or linear view to a
local printer.
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Path

Function

VIEW TABLE

EMC Automatn View Data VIEW TABLE

VIEW TABLE selects tabular display of data. The table consists of columns
for frequency, peak, delta peak from limit, quasi-peak from limit, average,
delta average from limit. Press VIEW TABLE to review the data table in
tabular form. Both the data and limit margin are displayed.

The results of the measurement will be displayed in tabular form according to

the following:

Column 1
Column 2
Column 3
Column 4
Column 5
Column 6
Column 7

Column 8

Number of detected peaks.

Frequency in MHz.

Peak (PK) value in dBpV.

Peak distance from limit line in dBuV.
Quasi-Peak (QP) value in dBuV.

Quasi-Peak distance from limit line in dBuV.
Average (AV) value in dBuV.

Average distance from limit line in dBuV.

NOTE

Data is recorded in the columns of the table for detector modes chosen with the
DETECTOR PK QP AV softkey

Press (COPY) at any time to print either the table, log view, or linear view to a

local printer.
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Using the Softkeys
Softkey Descriptions

VIEW TR/BLANK TR

Path EMC Automatn View Data VIEW TR/BLANK TR

Function VIEW TR/BLANK TR allows the user either to view or to blank the max-held
trace from which the analyzer interrogates the peaks.
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Using the Softkeys
Softkey Descriptions

VIEW TRACE
Path EMC Automatn View Data VIEW TRACE
Function VIEW TRACE brings up the stored, max-hold trace that was used to identify

the peaks and overlays it on the measured data display. The start and stop
frequencies are the ones used for the measurement, not the frequencies
selected by the user. The measurement personality sets up a wider sweep to
find any signals at the band edges that might otherwise be missed because

of the 5% span inaccuracy. The linear data points will rescaled for the

new range. When the trace is displayed, the marker function is active for
measuring amplitude and frequency of other signals of interest. The key label
changes to VIEW TR/BLANK TR . The frequency range will remain the same
if the trace is blanked.

Press VIEW TRACE to view the max-held trace superimposed on the linear
data trace. See Figure 4-6. Press BLNK TR to blank the max-held trace.
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Using the Softkeys
Softkey Descriptions

A7 TEST_9B6 7147 4716792 MKR 165.8 MHz
REF 7@8.8 #ATTEN 18 dB PG 26.8 dE 22.5 dBul/m VIEW
FERK - - - - - - - THELE
LoG
ﬁg/ VIEW
LOG
VIEW
LINEAR
VIEW TR
BLHK TR
3h VE
SC FC SHVE
ACORR TO CARD
: : : : ! Return
STHRT 28.% MHz STOP 2BE.% MHz
#RES BW 128 kHz VEW 388 kHz SHP 59.1 mses RT

Figure 4-6. Trace View Superimposed on the Linear Trace

Press (COPY) at any time to print either the table, log view, or linear view to a
local printer.
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Using the Test Setup Library

This chapter contains information about the HP 85712D EMC auto-
measurement personality’s test setup library and includes the following
information:

Supported Measurements . ............. ... .. 5-3
User-Created Files ....... . .. ... ... .. . . .. 5-3
Information About the Legend . ............ ... ... ......... 5-4
Sample Setup and Data Files ... ... ... ... .. ... ... ... .. ... 5-5
Diagnostic Setup Files . ....... ... .. .. ... .. ... 5-16
Conducted Setup Files . ... ... .. . . . 5-21
Radiated Setup Files . ... ... ... .. .. . .. 5-2b
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Test Setup Library

Supported Measurements

e CISPR 22, Class A & B (QP conducted/average conducted/radiated)
FCC Vol II, Part 15, Subpart B (conducted/radiated)

VCCI, Class 1 & 2, ITE (QP conducted/average conducted/radiated)
VDE 0871, Class A & B (conducted/radiated)

I'TZ 1046, Class B (radiated)

PRB (close-field diagnostic probe)

User-Created Files

“001 - 899 Unique user setups and data files on HP RAM card.
“900 - 999 Reserved for System.
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Using the Test Setup Library
Test Setup Library

Legend

D

diagnostic tests
C = conducted tests
R

radiated tests

QP = quasi to peak detection

AV = average detection

Band 1 = 9 kHz to 150 kHz (diagnostic, conducted)
Band 2 = 150 kHz to 30 MHz (diagnostic, conducted)
Band 3 = 30 MHz to 300 MHz (diagnostic, radiated)
Band 4 = 200 MHz to 1 GHz (diagnostic, radiated)
Band 5 = >1 GHz (radiated)

3/10m adj = 10.5 dB adjustment of limit line

3/30m adj = 20 dB adjustment of limit line
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Sample Setup and Data Files

Sample Diagnostic Setup and Data

Equipment:
HP 11940A Close Field Probe - HP 8447F Opt. H64 Dual Preamp

Instrument Settings:
120 kHz Resolution Bandwidth, 300 kHz Video Bandwidth, Correction Factor On, +26 dB Preamp, 0 dB RF
Attenuation, +70 dB;Vim Reference Level

Filename Test Frequency Limit Line
Range
"SAMPLE D 902 - Sample Diagnostic Setup and Data 30 to 300 MHz OFF
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Using the Test Setup Library

Sample Setup and Data Files

FREGUENCY
(MHz?
2A6 . 864
128,862
166,082
246 .8065
Z80.008
44,0882
aa.8a2
186,968
14@.0680
EA.8@3
log,.g6l
228,083
206 . 064
208,841

TEST_962

7

FERK

147

(LIMY

4/16/92

QF  CLIMY
CdBUA/m?
az2.8
79.8
8.1
75.5
4.8
7247
72.8
£9.4
57.9
56.7
EE.E
5.4
46.9
48.8

AYE  CLIMD

8.1

4.8
72.7

£9.4
57.9
56.7
EE.4
0.3
46.8
48.2

VIEW
LINEAR

VIEW
TRACE

SAYE
TO CARD

Return

RT

Figure b-1. SAMPLE D in Tabular Form
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Using the Test Setup Library
Sample Setup and Data Files

TEST_982 7:47 47167492
REF 18@.8 #ATTEN @ dBE PG 25.8 dB VIEW
FEAK [dEuA/m — THELE

14
dB/
OFFST
35.8
dB

A §B
SC FC
ACORR

START 38.8 MHz STOF 388.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure 5-2. SAMPLE D in Log View

47 TEST_982  7:i47 4716792
REF 18@.8 #ATTEN @ dBE PG 25.8 dB VIEW
FEAK [dEuf/m ” - - - THELE
LoG :
18 VIEW
dB/ Lot
OFFST
35.0
e VIEN
LINEAR
VIEW
N TRACE
sh B
S0 OFG| SAVE
ACORR TO CARD
Return

START 38.8 MHz STOF 388.8 MHz
#RES BW 128 kHz VEW 388 kHz SHP 56.3 maes RT

Figure b-3. SAMPLE D in Linear View
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Using the Test Setup Library

Sample Setup and Data Files

A7 TEST_982 7147 4716792 MKR 165.8 MHz
REF 1B6.8 #ATTEN @ dB PG 25.8 dB 27.3 dBufi‘m

dBufidm

FERK
LOG
14
dB/
OFFST
35.4
dB

A VE
SC FC
ACORR

START
#

MARKER
166 .8 HH

27}

28.8 MHz STOF 386.% MHz
RES BW 128 kHz VBW 388 kHz SHP 59.1 mses

Figure 5-4. SAMPLE D in Linear View with Trace

VIEW
THELE

VIEW
LOG

VIEW
LINEAR

VIEW TR

ELHK TR

SAYE
TO CARD

Return
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Using the Test Setup Library
Sample Setup and Data Files

Sample Conducted Emissions Test Setup and Data

Equipment:
11967C LISN - HP 11947A Transient Limiter (— 10 dB)

Instrument Settings:
200 Hz Resolution Bandwidth, 300 kHz Video Bandwidth, LISN Correction Factor, —10 dB Preamp, +10 dB
RF Attenuation +85 dB Reference Level

Filename Test Frequency Limit Line
Range
"SAMPLE C 904 - Sample Conducted Setup and Data 9 to 150 kHz VDE B CON
BUTO
# FREQUENCY FEAK (LIM»  @F <C(LIM)  AYE (LIN)
(MHz) —==--m-—----- (dBU) —----—-m-m-o- YIEW
1 8.899 E3.3 2.4 EB2.7 1.9 6Z.7 1.9 THELE
2 6.138 E9.5 2.4 EB.6 1.3 EB.B 1.3
3 8.859 £7.2 2.3 66.9 2.8 BG.9 2.1
4 8.628 73.9 8.2 73.3 -B.4 72.83 -B.8 VIEW
LOB
VIEW
LINEAR
VIEW
TRACE
SHVE
TO CHRD
Return
MARGIN SET TO 6.8 DB BELOW LIMIT LIME
TEST_984 14td4d 5/12/92 RL

Figure 5-5. SAMPLE C in Tabular Form
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Using the Test Setup Library

Sample Setup and Data Files

TEST_984 12:48 512792
REF 85.8 dBpl HATTEN 18 dB PG -108.9 dB VIEW
FERK [ - - - — THBLE
LoG
ﬁg/ VIEW

LOG
VIEW
TRACE
sh B
5C FC SHVE
ACORR TO CARD
: - N Return
STHRT 9.8 kHz STOP 286.8 kHz
#RES BW 2088 Hz #YEW 3 kHz #5WP 12.5  zeo RL
Figure 5-6. SAMPLE C in Log View
A7 TEST_984 7147 4716792
REF 85.8 dBpY HATTEN 18 dB PG -108.9 dB VIEW
FEAK N N N N N N N N THELE
LoG
ﬁg/ VIEW
LOG
VIEW
LINEAR
VIEW
TRACE
sh B
5C FC SHVE
ACORR TO CARD
: : : : : Return
STHRT 9.8 kHz STOP 1EG.8 kHz
#RES BW 2088 Hz #YEW 3 kHz #5WP 18,4 zeo RT

Figure 5-7. SAMPLE C in Linear View
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Using the Test Setup Library
Sample Setup and Data Files

A7 TEST_984 7147 4716792 MKR 79.5 kHz
REF 85.8 dBpV #ATTEN 18 dB PG -18.8 dB 14.74 dEpV VIEW
- - - - - - - - - THELE
VIEW
LOG
VIEW
LINEAR
VIEW TR
ki BLHK TR
3h VE

SC FC SHVE
ACORR TO CARD
: : : X Return

STHRT E.E kHz STOP 1E2.5 kHz

#RES BW 2088 Hz #YEW 3 kHz #5UP 1B.7  zeo RT

Figure 5-8. SAMPLE C in Linear View with Trace




Using the Test Setup Library
Sample Setup and Data Files

Sample Radiated Emissions Test
Setup and Data

Equipment:
HP 11966D Log Periodic - HP 8447F Option H64 Dual Preamp

Instrument Settings:
120 kHz Resolution Bandwidth, 300 kHz Video Bandwidth, BICON Correction Factor, +26 dB Preamp, +10
dB Attenuation, +70 dB;Vim Reference Level

Filename Test Frequency Limit Line
Range
"SAMPLE R 906 - Sample Radiated Setup and Data 30 to 300 MHz FCC A 3M
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Using the Test Setup Library

Sample Setup and Data Files

00— T e D0 RN

FREQUENCY PEAK (LIM) 0P (LIN)  AVE CLIM
(MHZ) =—=----m---- CdBUM/M) —-m--m-mm- -
£0.5

266 .8685 6B1.1 7l 6.6
280,909 E93.% I.8 gg.8 1.8
47.995  49.% a.1 54.8  A4.5
a@.883  48.7 -8.8 43.8 -1.5

leg.pe1 82,2 -1.8 El.1 -2.9
6A.AR1 49,1 -4.4 48.4 -1.1
44,882 44.5 -5.8 42.7 -b6.8

1iz.808% 4&8.4 =-7.8 45,2 -§.%

MARGIN SET TO 1@.4 OB BELOW LIMIT LINE
TEST_9686 7147 d4/16/92

VIEW
LINEAR

VIEW
TRACE

SAYE
TO CARD

Return

RT

Figure 5-9. SAMPLE R in Tabular Form
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Using the Test Setup Library

Sample Setup and Data Files

TEST_98E 7147 4716792
REF 7@.@ #ATTEN 1@ dE PG 26.@ dB

FEAK [dEUV/m R

La@ :

1@

de/

ACORR

START 26.0 MHz
#RES BMW 128 kHz

Figure 5-10. SAMPLE R in Log View

47 TEST_986
REF

FERK
LOG
14
dB/

A §B

SC FC

acorel

START 26.0 MHz

Ti47

STOF 38G.9 MHz

VBW 388 kHz SHP 5B.3 mses

dBuldm

4716792
7A.8 HATTEN 18 dB PG 26.8 dB

#RES BMW 128 kHz

Figure 5-11. SAMPLE R in Linear View

STOF 38G.9 MHz

VBW 388 kHz SHP 5B.3 mses

VIEW
THELE

VIEW
THELE

VIEW
LOG

VIEW
LINEAR

VIEW
TRACE

SAYE
TO CARD

Return
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Using the Test Setup Library

Sample Setup and Data Files

47 TEST_98E 7147 4716792 MKR 165.8 MHz

FERK

A VE
SC FC
ACORR

START
#

REF 78.8 #ATTEHW 18 dB PG Z6.8 dB 22.5 dBuW/m

dEulsn

28.8 MHz STOF 386.% MHz
RES BW 128 kHz VBW 388 kHz SHP 59.1 mses

Figure 5-12. SAMPLE R in Linear View with Trace

VIEW
THELE

VIEW
LOG

VIEW
LINEAR

VIEW TR

ELHK TR

SAYE
TO CARD

Return
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Diagnostic Tests

Setup Files: Low Range
(9—150 kHz)

Equipment:

HP 11941A Close Fld Probe - HP 8447F Opt. H64 Dual Preamp

Instrument Settings:

200 Hz Resolution Bandwidth, 3 kHz Video Bandwidth
Correction Factor Onf, +28 dB Preamp, 0 dB RF Attenuation

+90 dB;Vim Reference Level

Filename Test Frequency Limit
Range Line
"PRB D 1 910 - low Probe (Band 1) 9 kHz to 150 kHz OFF
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Using the Test Setup Library

Diagnostic Tests

Setup Files: Mid Range
(.15—30 MHz)

Equipment:
HP 11941A Close Field Probe - HP 8447F Opt. H64 Dual Preamp

Instrument Settings:
9 kHz Resolution Bandwidth, 30 kHz Video Bandwidth
Correction Factor On, +28 dB Preamp, 0 dB RF Attenuation
+80 dBxVim Reference Level

Filename Test Frequency Limit
Range Line
"PRB D 2 912 - low Probe (Band 2) 150 kHz to 30 MHz OFF
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Using the Test Setup Library
Diagnostic Tests

Setup Files: High Range
(.030—1 GHz)

Equipment:
HP 11940A Close Field Probe - HP 8447F Opt. H64 Dual Preamp

120 kHz Resolution Bandwidth, 300 kHz Video Bandwidth
Correction Factor Off, +25 dB Preamp, 0 dB RF Attenuation
+90 dB;Vim Reference Level

Filename Test Frequency Limit Line
Range
"PRB D 34 914 - High Probe (Bands 3 and 4] 30 MHz to 1 GHz OFF
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Using the Test Setup Library
Diagnostic Tests

Diagnostic Equipment List

spectrum analyzer ............ ... . .. ... ... ...,

EMC measurement personality card ...............

HP 11945A close-field probe set ...................

preamplifier ... ... .

........... HP 8591E
HP 8593E

HP 8594E

HP 8595E

HP 8596E

......... HP 85712D
......... HP 11940A
HP 11941A

HP 8447F Option H64

Diagnostic Test Setup
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Using the Test Setup Library
Diagnostic Tests

Diagnostic Test Setup

PERSONALITY
A SPECTRUM ANALYZER

ﬁ =
o
HP 8447F OPT H64 I}

RF AMPLIFIER

ADAPTER

<, -
09 ef-—--=- TYPE N CABLE _ _ _
b T HP 11941A
ADAPTER |. CLOSE~F IELD PROBE
SMA CABLE
HP 11940A \\ DEVICE UNDER TEST
CLOSE-F IELD PROBE (oUT)
— — —— “‘/

Figure 5-13. Diagnostic Test Setup
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Conducted Emissions Tests

Setup Files: Band 1 (9—150 kHz)

Equipment:

HP 11967C LISN - HP 11947A Transient Limiter

Instrument Settings:

200 Hz Resolution Bandwidth, 3 kHz Video Bandwidth
LISN Correction Factor, —10 dB Preamp, + 10 dB RF Attenuation
(VDE A ,+95 dB Reference Level), (VDE B +8b dB Reference Level)

Filename Test Frequency Limit Line
Range

"VDEA C 1 920 - VDE 0871 Class A Conducted 9 kHz to 150 kHz VDE A CON

"VDEB C 1 921 - VDE 0871 Class B Conducted 9 kHz to 150 kHz VDE B CON
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Using the Test Setup Library
Conducted Emissions Tests

Setup Files: Band 2 (.15—30 MHz)

Equipment:

HP 11967C LISN - HP 11947A Transient Limiter

Instrument Settings:

9 kHz Resolution Bandwidth, 30 kHz Video Bandwidth
Correction Factor Off, —10 dB Preamp, + 10 dB RF Attenuation

+90 dB..V Reference Level

Filename Test Frequency Limit Line
Range
"CSPA cap 940 - CISPR 22, Class A, QP Conducted 150 kHz to 30 MHz CISPR A QP
"CSPA CAV 941 - CISPR 22, Class A, AV Conducted 150 kHz to 30 MHz CISPR A AV
"CSPB CQP 942 - CISPR 22, Class B, QP Conducted 150 kHz to 30 MHz CISPR B QP
"CSPB CAV 943 - CISPR 22, Class B, AV Conducted 150 kHz to 30 MHz CISPR B AV
"FCCA C 2 934 - FCC 15, Class A, Conducted 450 kHz to 30 MHz FCC A CON
"FCCB C 2 935 - FCC 15, Class B, Conducted 450 kHz to 30 MHz FCC B CON
"VCC1 CaP 944 - VCCI Class 1, ITE, QP Conducted 150 kHz to 30 MHz VCCl 1 QP
VCC1 CAV 945 - VCCI, Class 1, ITE, AV Conducted 150 kHz to 30 MHz VCCI 1 AV
"VCC2 CaP 946 - VCCI, Class 2, ITE, QP Conducted 150 kHz to 30 MHz VCCI 2 QP
"VCC2 CAV 947 - VCCI, Class 2, ITE, AV Conducted 150 kHz to 30 MHz VCCI 2 AV
"VDEA C 2 930 - VDE 0 871, Class A, Conducted 150 kHz to 30 MHz VDE A CON
"VDEB C 2 931 - VDE 0871, Class B, Conducted 150 kHz to 30 MHz VDE B CON
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Using the Test Setup Library
Conducted Emissions Tests

Conducted Emissions Test Equipment List

spectrum analyzer .. ...... ... ... HP 8591E
HP 8593E
HP 8594K
HP 8595KE
HP 8596E
EMC measurement personality card ................ .. ...... HP 85712D
transient limiter ......... .. .. ... ... HP 11947A
line impedance stabilization network (LISN) ............. .. ... HP 11967C
DYINEEY . . HP 2225A
HP 2227A
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Using the Test Setup Library
Conducted Emissions Tests

Conducted Emissions Test Setup

SPECTRUM ANALYZER

PERSONAL I TY
C

HP 11967C
L ISN
HP 11947A
T LIMITER
(o) ==

BNC CABLE

b @

DEVICE UNDER TEST J

(DUT)

bs210

Figure 5-14. Conducted Test Setup

5-24



Radiated Emissions Tests

Setup Files: Band 3 (30—300 MHz)

Equipment:
HP 11966C Biconical - HP 8447F Opt. H64 Dual Preamp
Instrument Settings:
120 kHz Resolution Bandwidth, 300 kHz Video Bandwidth
BICON Correction Factor, + 26 dB Preamp, +10 dB RF Attenuation
+70 dBx.V Reference Level (VDE_A Radiated, +80 dB..V Reference Level)
Filename Test Frequency Limit Line
Range

CSPAR 3 950 - CISPR 22, Class A, Radiated @ 3/30m adj. 30 to 300 MHz CISPR A 3M
"CSPB R 3 951 - CISPR 22, Class B, Radiated @ 3m 30 to 300 MHz CISPR A 3M
"FCCA R 3 954 - FCC 15B, Class A, Radiated @ 3/10m ad. 30 to 300 MHz FCC A 3M
"FCCB R 3 955 - FCC 15B, Class B, Radiated @ 3m 30 to 300 MHz FCC B 3M
"VCCT1 R 3 962 - VCCI, Class 1, ITE, Radiated @ 3/30m ad. 30 to 300 MHz VCCI 1 3M
"VCC2 R 3 963 - VCCI, Class 2, ITE, Radiated @ 3m 30 to 300 MHz VCCI 2 3M
"VDEA R 3 964 - VDE 0871, Class A, Radiated @ 3/30m adj. 30 to 300 MHz VDE A 3M
"VDEB R 3 965 - VDE 0871, Class B, Radiated @ 3/10m adj. 30 to 300 MHz VDE B 3M
FTZBR 3 966 - FTZ 1046, Class B, Radiated @ 3/10m ad. 30 to 300 MHz FTZ B 3M
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Radiated Emissions Tests

Setup Files: Band 4 (.20—1 GHz)

Equipment:

HP 11966D Log Periodic - HP 8447F Opt. H64 Dual Preamp

Instrument Settings:

120 kHz Resolution Bandwidth, 300 kHz Video Bandwidth
LOGPR Correction Factor, +26 dB Preamp, +10 dB RF Attenuation
+70 dByV Reference Level (VDEA, +80 dB..V Reference Level)

Filename Test Frequency Limit Line
Range
"CSPAR 4 970 - CISPR 22, Class A, Radiated @ 3/30m adj. 200 MHz to 1 GHz CISPR A 3M
"CSPB R 4 971 - CISPR 22, Class B, Radiated @ 3m 200 MHz to 1 GHz CISPR A 3M
"FCCA R 4 974 - FCC 15B, Class A, Radiated @ 3/10m adj. 200 MHz to 1 GHz FCC A 3M
"FCCB R 4 975 - FCC 15B, Class B, Radiated @ 3m 200 MHz to 1 GHz FCC B 3M
"VCCT R 4 982 - VCCI Class 1, ITE, Radiated @ 3/30m adj. 200 MHz to 1 GHz VCCI 1 3M
"VCC2 R 4 983 - VCCI Class 2, ITE, Radiated @ 3m 200 MHz to 1 GHz VCCI 2 3M
"VDEAR 4 984 - VDE 0871, Class A, Radiated @ 3 /30m adj. 200 MHz to 1 GHz VDE A 3M
"VDEB R 4 985 - VDE 0871, Class B, Radiated @ 3/10m adj. 200 MHz to 1 GHz VDE B 3M
FTZB R 4 986 - FTZ 1046, Class B, Radiated @ 3/10m ad]. 200 MHz to 1 GHz FTZ B 3M
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Radiated Emissions Tests

Setup Files: Band 5 (>1 GHz)

Equipment:

HP 11966E Horn - HP 8449B Microwave Preamp

Instrument Settings:

120 kHz Resolution Bandwidth, 300 kHz Video Bandwidth
HORN Correction Factor, +23.5 Preamp, 0 dB RF Attenuation, +70 dB.V Reference Level

Filename Test Frequency Limit Line
Range

"FCCAR 5 990 - FCC 15B, Class A, Radiated @ 3/10m adj. 1 GHz to b GHz FCC A 3M

"FCCB R 5 991 - FCC 15B, Class B Radiated @ 3m 1 GHz to 5 GHz FCC B 3M

5-27



Using the Test Setup Library
Radiated Emissions Tests

Radiated Equipment List

spectrum analyzer . .......... ... HP 8591E
HP 8593E
HP 8594K
HP 8595KE
HP 8596E
EMC measurement personality card ................ .. ... ... HP 85712D
preamplifier ... ... ... HP 8447F Option H64
biconical antenna ............... ... .. HP 11966C
antenna tripod .. ... HP 11968C

Radiated Test Setup
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Radiated Emissions Tests
Radiated Test Setup
HP 11966C
B1CONICAL PERSONAL I TY
e ANTENNA CARD
HP 11968C [ij
ANTENNA
TR1POD
SPECTRUM ANALYZER
TYPE N
COAX 1AL CABLE
HP B8447F OPT H64
PREAMPL I F 1ER rve
Y N
i N CABLE
IN OuT
L A )
O © (o]
bs211

Figure 5-15. Radiated Test Setup
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Making Basic
Measurements using a
Spectrum Analyzer



Making Basic Measurements using a Spec-
trum Analyzer

This chapter demonstrates basic spectrum analyzer measurements with
examples of typical measurements; each measurement focuses on different
functions.
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What You’ll Learn in This Chapter

The measurement procedures covered in this chapter are listed below.

Resolving signals of equal amplitude using the resolution bandwidth
function.

Resolving small signals hidden by large signals using the resolution
bandwidth function.

Increasing the frequency readout resolution using the marker counter
(HP 8590D Option 013, or HP 8591E, HP 8593E, HP 8594E, HP 8595E, or
HP 8596E only).

Decreasing the frequency span using the marker track function.

Peaking signal amplitude using preselector peak (HP 8592D, HP 8593E,
HP 8595E, or HP 8596E only).

Tracking unstable signals using marker track and the maximum hold and
minimum hold functions.

Comparing signals using delta markers.

Measuring low-level signals using attenuation, video bandwidth, and video
averaging.

Identifying distortion products using the RF attenuator and traces.
Using the spectrum analyzer as a receiver in zero frequency span.

Measuring signals near band boundaries using harmonic lock (HP 8592D,
HP 8593E, HP 8595E, or HP 8596E only).

Using the comb generator to perform more accurate frequency
measurements (HP 8592D only).
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Resolving Signals of Equal Amplitude Using the
Resolution Bandwidth Function

In responding to a continuous-wave signal, a swept-tuned spectrum analyzer
traces out the shape of the spectrum analyzer’s intermediate frequency

(IF) filters. As we change the filter bandwidth, we change the width of the
displayed response. If a wide filter is used and two equal-amplitude input
signals are close enough in frequency, then the two signals appear as one.
Thus, signal resolution is determined by the IF filters inside the spectrum
analyzer.

The resolution bandwidth (RES BW) function selects an IF filter setting for a
measurement. Resolution bandwidth is defined as the 3 dB bandwidth of the
filter. The 3 dB bandwidth tells us how close together equal amplitude signals
can be and still be distinguished from each other.

Generally, to resolve two signals of equal amplitude, the resolution bandwidth
must be less than or equal to the frequency separation of the two signals. If
the bandwidth is equal to the separation a dip of approximately 3 dB is seen
between the peaks of the two equal signals, and it is clear that more than one
signal is present. See Figure 6-2.

In order to keep the spectrum analyzer calibrated, sweep time is
automatically set to a value that is inversely proportional to the square of
the resolution bandwidth. So, if the resolution bandwidth is reduced by a
factor of 10, the sweep time is increased by a factor of 100 when sweep time
and bandwidth settings are coupled. (Sweep time is proportional to 1/BW?.)
For fastest measurement times, use the widest resolution bandwidth that
still permits discrimination of all desired signals. The spectrum analyzer
allows you to select from 30 Hz to 3 MHz resolution bandwidth in a 1, 3, 10
sequence, plus 5 MHz, for maximum measurement flexibility.

Example: Resolve two signals of equal amplitude with a frequency separation
of 100 kHz.

1. To obtain two signals with a 100 kHz separation, connect the calibration
signal and a signal source to the spectrum analyzer input as shown in
Figure 6-1. (If available, two sources can be used.)
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Making Basic Measurements using a Spectrum Analyzer
Resolving Signals of Equal Amplitude Using the Resolution Bandwidth Function

nnnnn

oo
———— coo
=0 ©@pep g ooo

o
o
o
o
o
o

SOURCE

CAL OUT INPUT 500

—

COUPLER

Figure 6-1. Set-Up for Obtaining Two Signals

2. If you are using the 300 MHz calibration signal, set the frequency of the
source 100 kHz greater than the calibration signal (that is, 300.1 MHz).
The amplitude of both signals should be approximately —20 dBm.

3. On the spectrum analyzer, press (PRESET). Set the center frequency to
300 MHz, the span to 2 MHz, and the resolution bandwidth to 300 kHz by

pressing (FREQUENCY) 300 (MHz), (SPAN) 2 (MHz), then 300 (kHz). A
single signal peak is visible.

NOTE

When using an HP 85300 or HP 85320, if the signal peak cannot be found, increase the span to
20 MHz by pressing 20 (MHz). The signal should be visible. Press (PEAK SEARCH),
(MKR FCTN), MK TRACK ON OFF [ON), then (SPAN) 2 to bring the signal to

center screen. Then press MK TRACK ON OFF so that OFF is underlined to turn the marker
track function off.

4. Since the resolution bandwidth must be less than or equal to the
frequency separation of the two signals, a resolution bandwidth of 100 kHz
must be used. Change the resolution bandwidth to 100 kHz by pressing
100 (kHz). Two signals are now visible as in Figure 6-2. Use the knob
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Making Basic Measurements using a Spectrum Analyzer
Resolving Signals of Equal Amplitude Using the Resolution Bandwidth Function

or step keys to further reduce the resolution bandwidth and better resolve
the signals.

¥
REF @ dBm ATTEN 18 dB
REAK
LOG
10
a8/

RES BW ‘\/ﬂ\

108 kHz
Wh =B
SCFC
COPR

I \“M
CENTER 300,800 MHz SPAN 2,066 MHz
#RES BW 100 kHz VBW 30 kHz SWP 20 msec

Figure 6-2. Resolving Signals of Equal Amplitude

As the resolution bandwidth is decreased, resolution of the individual signals
is improved and the sweep time is increased. For fastest measurement times,
use the widest possible resolution bandwidth. Under preset conditions, the
resolution bandwidth is “coupled” (or linked) to span.

Since the resolution bandwidth has been changed from the coupled value,
a “#” mark appears next to RES BW in the lower left corner of the screen,
indicating that the resolution bandwidth is uncoupled.

NOTE

To resolve twao signals of equal amplitude with a frequency separation of 200 kHz, the resolution
bandwidth must be less than the signal separation, and resolution of 100 kHz must be used. The next
larger filter, 300 kHz, would exceed the 200 kHz separation and would not resolve the signals.
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Resolving Small Signals Hidden by Large Signals
Using the Resolution Bandwidth Function

When dealing with resolution of signals that are not equal in amplitude, you
must consider the shape of the IF filter as well as its 3 dB bandwidth. The
shape of the filter is defined by the shape factor, which is the ratio of the

60 dB bandwidth to the 3 dB bandwidth. (Generally, the IF filters in this
spectrum analyzer have shape factors of 15:1 or less.) If a small signal is

too close to a larger signal, the smaller signal can be hidden by the skirt of
the larger signal. To view the smaller signal, you must select a resolution
bandwidth such that k is less than a. See Figure 6-3.

l¢ a »|

\

Figure 6-3. Resolution Bandwidth Requirements for Resolving Small Signals

The separation between the two signals must be greater than half the filter
width of the larger signal at the amplitude level of the smaller signal.

Example: Resolve two input signals with a frequency separation of 200 kHz
and an amplitude separation of 60 dB.

1. To obtain two signals with a 200 kHz separation, connect the equipment
as shown in the previous section, “Resolving Signals of Equal Amplitude
Using the Resolution Bandwidth Function.”

2. Set the center frequency to 300 MHz and the span to 2 MHz: press
(FREQUENCY) 300 (MHz), then 2 (MHz).
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Making Basic Measurements using a Spectrum Analyzer
Resolving Small Signals Hidden by Large Signals Using the Resolution Bandwidth Function

NOTE

When using an HP 85300 or HP 85320 and the signal peak cannot be found, increase the span to

20 MHz by pressing 20 (MHz). The signal should be visible. Press (PEAK SEARCH),
MKR FCTN), MK TRACK ON OFF so that ON is underlined. Then 2 to

bring the signal to center screen. Then press MK TRACK ON OFFE to OFF to turn the marker
track function off.

3. Set the source to 300.2 MHz, so that the signal is 200 kHz higher than
the calibration signal. Set the amplitude of the signal to —80 dBm (60 dB
below the calibration signal).

4. Set the 300 MHz signal to the reference level by pressing (PEAK SEARCH),

(MKR —>), then MARKER ->REF LVL .

If a 10 kHz filter with a typical shape factor of 15:1 is used, the filter will
have a bandwidth of 150 kHz at the 60 dB point. The half-bandwidth (75
kHz) is narrower than the frequency separation, so the input signals will
be resolved.
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Making Basic Measurements using a Spectrum Analyzer
Resolving Small Signals Hidden by Large Signals Using the Resolution Bandwidth Function

" MKA 30@.210 MHz
REF -23.7 dBm ATTEMN 18 dB -23.86 dBm
PEAK
LOG
17
ds/ \
MARKER
0@ G108 MHz
-23.86 dBm ]
Wh SB ) k
SC FC
CORR / \A
CENTER 3B0.09@8 MHz SPAN 2,098 MHz
RES BW 18 kHz VBW 10 kHz SHWP 68 msec

Figure 6-4. Signal Resolution with a 10 kHz Resolution Bandwidth

If a 30 kHz filter is used, the 60 dB bandwidth will be 450 kHz. Since the
half-bandwidth (225 kHz) is wider than the frequency separation, the signals
most likely will not be resolved. See Figure 6-5. (To determine resolution
capability for intermediate values of amplitude level differences, consider the
filter skirts between the 3 dB and 60 dB points to be approximately straight.
In this case, we simply used the 60 dB value.)
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Making Basic Measurements using a Spectrum Analyzer
Resolving Small Signals Hidden by Large Signals Using the Resolution Bandwidth Function

w MKA 300.010 MHz
REF -25.7 dBm ATTEN 16 d& -33.87 dBm
PEAK
LoG
10
a8/ f \

RES BW

39 kHz

Wh 5B /
SC FC
CORR
AW A A
T (U T
CENTER 360.098 MHz SPAN 2. 0@@ MHz
#HES BW 38 kHz YBW 30 kHz SWP 20 msec

Figure 6-5. Signal Resolution with a 30 kHz Resolution Bandwidth
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Increasing the Frequency Readout Resolution
Using the Marker Counter

NOTE

This application can only be performed using an HP 85300 with Option 013, or with an HP 8591E,
HP 8593E, HP 8594E, HP 8535E, or HP 8536E.

The marker counter increases the resolution and accuracy of frequency
readout. When using the marker count function, if the bandwidth to span
ratio is too small (less than 0.01), the Reduce Span message appears on
the display. If Widen RES BW is displayed, it indicates that the resolution
bandwidth is too narrow. Resolution bandwidths less than 300 Hz are not
allowed. If the signal being counted is the largest signal within the 300 Hz
bandwidth then the count will be correct. If there is another, larger signal
(even off the display), the count will be for the larger signal.

Example: Increase the resolution and accuracy of the frequency readout on
the signal of interest.

1. Place a marker on the signal of interest. (If you are using the CAL
OUT signal, place the marker on the 300 MHz calibration signal. Press
(FREQUENCY) 300 (MHz), (SPAN) 100 (MHz), and (PEAK SEARCH).)

2. Press (MKR FCTN), then MK COUNT ON OFF (ON should be underlined) to
turn the marker counter on. COUNTER and the frequency and amplitude of
the marker will appear in the active function area.

3. Increase the counter resolution by pressing More 1 of 2

CNT RES AUTO MAN and then entering the desired resolution using the

step keys or the number/units keypad. For example, press 1 (kHz). The
marker counter readout is in the upper right corner of the screen. The
resolution can be set from 10 Hz to 100 kHz.

4. The marker counter remains on until turned off. Turn off the marker
counter by pressing (MKR FCTN), then MK COUNT ON OFF (until OFF is

underlined). (MARKER ALL OFE also turns the marker counter off.)




Making Basic Measurements using a Spectrum Analyzer
Increasing the Frequency Readout Resolution Using the Marker Counter

/{F CNTR 308 . 088 MHz
REF @ dBm ATTEN 16 dB -20 .95 dBm
PEAK
LOG
10
dB/

CNT RESOLN

1 kHz

Wh 5B / \
SC FC
CORR / \
W } LA RiA T nov P e
CENTER 3B08.0 MHz SPAN 180 .E@ MHz
RES BW 1 MHz VBW 3P0 kHz SWP 75 msec

Figure 6-6. Using the Marker Counter
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Decreasing the Frequency Span
Using the Marker Track Function

Using the spectrum analyzer’s marker track function, you can quickly
decrease the span while keeping the signal at center frequency.

Example: Examine a carrier signal in a 200 kHz span.

1.

Press (PRESET), tune to a carrier signal, and place a marker at the peak.
(If you are using the CAL OUT signal, place the marker on the 300 MHz
calibration signal. Press (FREQUENCY), 300 (MHz), (SPAN), 200 (MHz), and
(PEAK SEARCH) )

Press (MKR FCTN), MK TRACK ON OFF (ON) and the signal will move to
the center of the screen, if it is not already positioned there (note that
the marker must be on the signal). Because the marker track function
automatically maintains the signal at the center of the screen, you can
reduce the span quickly for a closer look. If the signal drifts off of the
screen as you decrease the span, use a wider frequency span.

. Press (SPAN), 200 (kHz). The span decreases in steps as automatic zoom

is completed. See Figure 6-7. You can also use the knob or step keys to
decrease the span or use the PEAK Z0OM function under (SPAN).

Press MK TRACK ON OFE again so that (OFF) is underlined to turn off the
marker track function.

NOTE

When you are finished with the example, turn off the marker tracking function.
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Making Basic Measurements using a Spectrum Analyzer

Decreasing the Frequency Span

Using the Marker Track Function

¥4
REF
PEAK

LOG
10
dB/

W& SB
sC FC
CORR

CENTE

MKR-TRK 30@.8018 MHz
v dBm ATTEN 1@ dB -20. ¢4 dBm

SPAN
200 .8 kHz

R 390 . 0215 MHz SPAN 20B.0 kHz
RES BW 3 kHz VBW 3 kHz SWP 180 msec

Figure 6-7. After Zooming In on the Signal
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Peaking Signal Amplitude with Preselector Peak

NOTE
This application should only be performed using an HP 85920, HP 8593E, HP 8595E, or HP 8536E.

PRESEL PEAK warks above 2.9 GHz only [bands 1 through 4).

The preselector peak function automatically adjusts the preselector tracking
to peak the signal at the active marker. Using preselector peak prior to
measuring a signal yields the most accurate amplitude reading at the specified
frequency. To maximize the peak response of the preselector and adjust the

tracking, tune the marker to a signal and press (AMPLITUDE), PRESEL PEAK .

NOTE
PRESEL PEAK maximizes the peak response of the signal of interest, but may degrade the

frequency response at other frequencies. Use PRESEL DEFAULT or to clear
preselector-peak values before measuring a signal at anather frequency.

PRESEL DEFAULT provides the best flatness for a full single-band, for viewing several signals
simultaneously.

Example: Use the knob, step keys, or to place the marker on

your signal and then press and PRESEL PEAK . The message
CAL:PEAKING appears in the active function block while the routine is
working.
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Making Basic Measurements using a Spectrum Analyzer

Peaking Signal Amplitude with Preselector Peak

i MKR 18 D@5 GHz
REF .¢& dBm ATTEN 1@ dB -43.62 dBm
PEAK
LOG
10
dg/
REF LEVEL
.8 dBm
VA 5B
SC F Ol . deudn g, VAL SUNRNIS WY NI ETCH SRR S NN
CORR
CENTER 18.088 GHz SPAN 2. BE@ GHz
RES BW 3 MHz VBW 1 MHz SWP 48 msec

Figure 6-8. Peaking Signal Amplitude Using Preselector Peak
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Tracking Unstable Signals Using Marker Track
and the Maximum Hold and Minimum Hold
Functions

The marker track function is useful for tracking unstable signals that drift

with time. The maximum hold and minimum hold functions are useful for
displaying modulated signals which appear unstable, but have an envelope
that contains the information-bearing portion of the signal.

MK TRACK DN OFF may be used to track these unstable signals. Use
to place a marker on the highest signal on the display.
Pressing MK TRACK ON OFE (ON) will bring that signal to the center
frequency of the graticule and adjust the center frequency every sweep to
bring the selected signal back to the center. SPAN Z0BM is a quick way to

perform the (PEAK SEARCH), (MKR FCTN), MK TRACK ON OFF | (SPAN) key
sequence.

Note that the primary function of the marker track function is to track
unstable signals, not to track a signal as the center frequency of the spectrum
analyzer is changed. If you choose to use the marker track function when
changing center frequency, check to ensure that the signal found by the
tracking function is the correct signal.

Example: Use the marker track function to keep a drifting signal at the
center of the display and monitor its change.

This example requires a modulated signal. An acceptable signal can be easily
found by connecting an antenna to the spectrum analyzer input and tuning
to the FM broadcast band (88 to 108 MHz). Set the spectrum analyzer center
frequency for 100 MHz with a span of 20 MHz, an attenuator setting of 0 dB,
and reference level setting of approximately —40 dBm. Your circumstances
may be slightly different, depending on building shielding and proximity to
transmitters.

1. Connect an antenna to the spectrum analyzer input.

2. Press (PRESET), (FREQUENCY), 100 (MHz), (SPAN), 20 (MHz).
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Making Basic Measurements using a Spectrum Analyzer
Tracking Unstable Signals Using Marker Track and the Maximum Hold and Minimum Hold Functions

NOTE

Use a different signal frequency if no signal is available at 100 MHz in your area.

3. Press (AMPLITUDE), 40 (=dBm), ATTEN AUTO MAN , O (3dBm).

4. Press (SPAN), SPAN Z0OM , 500 (kHz).
Notice that the signal has been held in the center of the display.

NOTE
If the signal you selected drifts too quickly for the spectrum analyzer to keep up with, use a wider
span.

5. The signal frequency drift can be read from the screen if both the marker
track and marker delta functions are active. Press (MKR), MARKER A

(MKR FCTN), MK TRACK ON OFF ; the marker readout indicates the change
in frequency and amplitude as the signal drifts. (See Figure 6-9.)
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Tracking Unstable Signals Using Marker Track and the Maximum Hold and Minimum Hold Functions

& MKR A-TRK 28.8 kHz
REF -46i 0 dBm #ATTEN & dB - .05 dB
PEAK
LOG
0 ] I
Il
MARKER A \“m ‘
28.8 kHz ”
—-.@5 dB
L
I
i
ws s TER |
sc Fol ‘)Qlfvh' it I g I
CORR iwu VW .‘w il UW
CENTER 1B4.9275 MHz SPAN 508.0 kHz
RES BW 1B kHz VW 18 kHz SWP 30 msec

Figure 6-9. Using Marker Tracking to Track an Unstahle Signal

The spectrum analyzer can measure the short- and long-term stability of a
source. The maximum amplitude level and the frequency drift of an input
signal trace can be displayed and held by using the maximum hold function.
The minimum amplitude level can be displayed by using minimum hold
(available for trace C only).

You can use the maximum hold and minimum hold functions if, for example,
you want to determine how much of the frequency spectrum an FM signal
occupies.

Example: Using the maximum hold and minimum hold functions, monitor
the envelopes of a signal.

1.
2.
3.

Connect an antenna to the spectrum analyzer input.

Press (PRESET), (FREQUENCY]), 100 (MHz), and (SPAN), 20 (MHz).

Press (AMPLITUDE), 40 (—dBm), ATTEN AUTO MAN , O (1dBm), (SPAN),
SPAN Z0OM, 500 (kHz).

Notice that the signal has been held in the center of the display.

- Turn off the marker track function by pressing MK TRACK ON OFE (OFT).
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Making Basic Measurements using a Spectrum Analyzer
Tracking Unstable Signals Using Marker Track and the Maximum Hold and Minimum Hold Functions

5. To measure the excursion of the signal, press then MAX HOLD & .
As the signal varies, maximum hold maintains the maximum responses of
the input signal, as shown in Figure 6-10.

& MKR 104.B813 MHz
REF -40.0 dBm #ATTEN @ dB -47 g4 dBm
PEAK
LOG b ]
18
d8/
SPAN
500.8 kHz
v
M4 SB
sC FC
CORR
CENTER 1B4.BB13 MHz SPAN 5B8.0 kHz
RES BW 18 kHz VBW 10 kHz SWP 3@ msec

Figure 6-10. Viewing an Unstable Signal Using Max Hold A

Annotation on the left side of the screen indicates the trace mode. For
example, MA SB SC indicates trace A is in maximum hold mode, trace B
and trace C are in store-blank mode.

6. Press (TRACE), TRACE A B C to select trace B. (Trace B is selected when

B is underlined.) Press CLEAR WRITE B to place trace B in clear-write
mode, which displays the current measurement results as it sweeps. Trace
A remains in maximum hold mode, showing the frequency shift of the
signal.

7. Press TRACE A B C to select trace C (C should be underlined). Press

MIN HOLD C . Trace C is in the minimum hold mode and displays the
minimum amplitude of the frequency drift of the signal.
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Tracking Unstable Signals Using Marker Track and the Maximum Hold and Minimum Hold Functions

i MKR 184.8813 MHz
REF -4d . dBm #ATTEN & dB -47 ¢4 dBm
PEAK

LOG WV—SLT [

= i

== |
— f"

AN Y
M& WB
LN IR N
EEHEC%W gt W“V ! Wy T ‘w‘
1 Yf\w J\/MY
CENTER 184 8813 MHz SPAN 5P .0 kHz
HES BW 18 kHz VBW 10 kHz SWP 3@ msec

Figure 6-11. Viewing an Unstahle Signal With Max Hold, Clear Write, and Min Hold
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Comparing Signals Using Delta Markers

Using the spectrum analyzer, you can easily compare frequency and
amplitude differences between signals, such as radio or television signal
spectra. The spectrum analyzer’s delta marker function lets you compare
two signals when both appear on the screen at one time or when only one
appears on the screen.

Example: Measure the differences between two signals on the same display
screen.

1. Connect the spectrum analyzer’s CAL OUT to the INPUT 50Q. Press
(PRESET). For the HP 8593E only, set the center frequency to 900 MHz and
the span to 1.8 GHz: press (FREQUENCY), 900 (MHz), (SPAN), 1.8 (GHz).

The calibration signal and its harmonics appear on the display.
2. Press to place a marker at the highest peak on the display.
The NEXT PK RIGHT and NEXT PK LEFT softkeys move the marker from

peak to peak. Press NEXT PK RIGHT to move the marker to the 300 MHz
calibration signal. See Figure 6-12.

The signal that appears at the left edge of the screen is the spectrum
analyzer’s local oscillator (LO) and represents 0 Hz.
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Comparing Signals Using Delta Markers

el MKR 311 MHz
REF .¢& dBm ATTEN 1@ dB -20.15 dBm
PEAK
LOG
10
dB/

W& SB
sC FC

CORR MM#MNLMMQM

CENTER 9B0 MHz SPAN 1. BEE GHz
RES BW 3 MHz VBW 1 MHz SWP 28 msec

Figure 6-12. Placing a Marker on the CAL OUT Signal

3. Press MARKER A to activate a second marker at the position of the
first marker. Move the second marker to another signal peak using the
NEXT PK RIGHT or NEXT PK LEFT softkeys or the knob.

4. The amplitude and frequency difference between the markers is displayed
in the active function block and in the upper right corner of the screen.
See Figure 6-13.

Press (MKR), More 1 of 2, then MARKER ALL OFF to turn the markers
off.
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Comparing Signals Using Delta Markers

w MKR A 287 MHz
REF .@ dBm ATTEN 10 dB ~13.43 d8
PEAK
LOG
10
dB/
MARKER 4
207 MHz
-13.43 B
Wh SB
5C FC
CORR Wy
GENTER 908 MHz SPAM 1,809 GHz
RES BW 3 MHz VBW 1 MHz SWP 28 msec

Figure 6-13. Using the Marker Delta Function

5. The MARKER ->PK-PK softkey can be used to find and display
the frequency and amplitude difference between the highest- and
lowest-amplitude signals. To use this automatic function, press (MKR—>),

More 1 of 2 MARKER ->PK-PK . See Figure 6-14

16:21:89 12 WAR 1992
MKR & 86 MHz
REF .8 dBm ATTEN 1@ dB -44.91 dB

FERK

WA SE
SC FC
CORR

CEMTER 1.121 GHz SFAN 1,913 GHz
RES BW 3.8 MHz VEW 1 MHz SHP 38.4 maes RT

Figure 6-14. Using the Marker to Peak/Peak Function
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Comparing Signals Using Delta Markers

The frequency and amplitude differences between the signals appear in the
active function block. In addition, the softkeys accessed by appear
on the screen.

Example: Measure the frequency and amplitude difference between two
signals that do not appear on the screen at one time. (This technique is useful
for harmonic distortion tests when narrow span and narrow bandwidth are
necessary to measure the low-level harmonics.)

1. Connect the spectrum analyzer’s CAL OUT to the INPUT 50Q (if you have
not already done so0). Press (PRESET), (FREQUENCY), 300 (MHz), (SPAN) and
the step down key (({)) to narrow the frequency span until only one
signal appears on the screen.

2. Press to place a marker on the peak.
3. Press MARKER A to identify the position of the first marker.

4. Press to activate center frequency. Turn the knob clockwise
slowly to adjust the center frequency until a second signal peak is placed
at the position of the second marker. It may be necessary to pause
occasionally while turning the knob to allow a sweep to update the trace.
The first marker remains on the screen at the amplitude of the first signal
peak.

NOTE

Changing the reference level changes the marker delta amplitude readout.

The annotation in the upper right corner of the screen indicates the
amplitude and frequency difference between the two markers. See
Figure 6-15.

To turn the markers off, press (MKR), More 1 of 2, then

MARKER ALL OFF .
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Comparing Signals Using Delta Markers

@ MKR A 300.8 MHz
REF .@ dBm ATTEN 1@ dB -13.33 dB
PEAK
LOG
10
dB/
CENTER
537.5 MHz
W& =B \
SC FC
CORR
CENTER 527 .5 MHz SPAN 500.0 MHz
RES BW 3 MHz VBW 1 MHz SWP 260 msec

Figure 6-15. Frequency and Amplitude Difference Between Signals

6-26



Measuring Low-Level Signals Using Attenua-
tion, Video Bandwidth, and Video Averaging

Spectrum analyzer sensitivity is the ability to measure low-level signals. It is
limited by the noise generated inside the spectrum analyzer. The spectrum
analyzer input attenuator and bandwidth settings affect the sensitivity by
changing the signal-to-noise ratio. The attenuator affects the level of a signal
passing through the instrument, whereas the bandwidth affects the level of
internal noise without affecting the signal. In the first two examples in this
section, the attenuator and bandwidth settings are adjusted to view low-level
signals.

I, after adjusting the attenuation and resolution bandwidth, a signal is still
near the noise, visibility can be improved by using the video-bandwidth and
video-averaging functions, as demonstrated in the third and fourth examples.

Example: If a signal is very close to the noise floor, reducing input
attenuation brings the signal out of the noise. Reducing the attenuation to
0 dB maximizes signal power in the spectrum analyzer.

NOTE

The total power of all input signals at the spectrum analyzer input must not exceed the maximum
power level for the spectrum analyzer.

1. Connect an antenna to the spectrum analyzer input. Press (PRESET).

2. Reduce the frequency range to view a low-level signal of interest. For
example, narrow the frequency span from 88 MHz to 108 MHz by pressing

FREQUENCY), START FREQ , 88 (MHz), STOP FREQ , 108 (MHz).

3. Place a marker on the low-level signal of interest. Press and use the
knob to position the marker at the signal’s peak.

4. Place the signal at center frequency by pressing then
MARKER ->CF .
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Measuring Low-Level Signals Using Attenuation, Video Bandwidth, and Video Averaging

5. Reduce the span to 10 MHz. Press (SPAN), and then use the step-down key
(). See Figure 6-16.

& MKR 101.75 MHz
REF .@ dBm ATTEN 16 dB -58.91 dBm
PEAK
LOG
18
d8/
SPAN
18.08 MHz
Wa SB }\
sC FC
CORR f\ \
CENTER 1B1.75 MHz SPAN 10.P@ MHz
RES BW 180 kHz VBW 30 kHz SHP 20 msec

Figure 6-16. Low-Level Signal

6. Press (AMPLITUDE), ATTEN AUTO MAN . Press the step-up key () once
to select 20 dB attenuation. Increasing the attenuation moves the noise
floor closer to the signal.

A “#” mark appears next to the ATTEN annotation at the top of the
display, indicating the attenuation is no longer coupled to other spectrum
analyzer settings.

7. To see the signal more clearly, press 0 (dBm). Zero attenuation makes
the signal more visible. (As a precaution to protect the spectrum
analyzer’s input mixer, 0 dB RF attenuation can be selected only with the
number/units keypad.)
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Figure 6-17. Using 0 dB Attenuation

Before connecting other signals to the spectrum analyzer input, increase
the RF attenuation to protect the spectrum analyzer’s input mixer: press

ATTEN AUTO MAN so that AUTO is underlined or press and
AUTO ALL .

Example: The resolution bandwidth can be decreased to view low-level
signals.

1. Asin the previous example, connect an antenna to the spectrum analyzer
input. Set the spectrum analyzer to view a low-level signal.

2. Press then (I ). The low-level signal appears more clearly because
the noise level is reduced. See Figure 6-18.
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" MKR 181.73 MHz
REF .0 dBm ATTEN 10 dB -6@.48 dBm
PEAK
LOG
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WA 5B H
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Figure 6-18. Decreasing Resolution Bandwidth

A “#” mark appears next to the RES BW annotation at the lower left corner of
the screen, indicating that the resolution bandwidth is uncoupled.

As the resolution bandwidth is reduced, the sweep time is increased to
maintain calibrated data.

Example: The video-filter control is useful for noise measurements and
observation of low-level signals close to the noise floor. The video filter is

a post-detection low-pass filter that smooths the displayed trace. When
signal responses near the noise level of the spectrum analyzer are visually
masked by the noise, the video filter can be narrowed to smooth this noise
and improve the visibility of the signal. (Reducing video bandwidths requires
slower sweep times to keep the spectrum analyzer calibrated.)

Using the video bandwidth function, measure the amplitude of a low-level
signal.

1. As in the first example, connect an antenna to the spectrum analyzer
input. Set the spectrum analyzer to view a low-level signal.

2. Narrow the video bandwidth by pressing (Bw), VID BW AUTO MAN , and
the step-down key (({1)). This clarifies the signal by smoothing the noise,
which allows better measurement of the signal amplitude.
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A “#” mark appears next to the VBW annotation at the bottom of the
screen, indicating that the video bandwidth is not coupled to the
resolution bandwidth.

Instrument preset conditions couple the video bandwidth to the resolution
bandwidth so that the video bandwidth is equal to or narrower than

the resolution bandwidth. If the bandwidths are uncoupled when video
bandwidth is the active function, pressing VID BW AUTO MAN (so that
AUTO is underlined) recouples the bandwidths. See Figure 6-19.

NOTE

The video bandwidth must be set wider than the resolution bandwidth when measuring impulse noise
levels.

el MKR 181.860 MHz
REF .¢& dBm ATTEN 1@ dB -63.43 dBm
PEAK
LOG
10
dB/

YIDED BW
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Wh 5B \
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CORR ] \

\®»m~ |

CENTER 1B1.88 MHz SPAN 10.80 MHz
RES BW 188 kHz #YBW 180 kHz SWP 38 msec

Figure 6-19. Decreasing Video Bandwidth

Example: If a signal level is very close to the noise floor, video averaging is
another way to make the signal more visible.
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NOTE

The time required to construct a full trace that is averaged to the desired degree is approximately the
same when using either the video-bandwidth or the video-averaging technique. The video bandwidth
technique completes the averaging as a slow sweep is taken, whereas the video averaging technique
takes many sweeps to complete the average. Characteristics of the signal being measured such as drift
and duty cycle determine which technique is appropriate.

Video averaging is a digital process in which each trace point is averaged
with the previous trace-point average. Selecting video averaging changes
the detection mode from peak to sample. The result is a sudden drop in the
displayed noise level. The sample mode displays the instantaneous value of
the signal at the end of the time or frequency interval represented by each
display point, rather than the value of the peak during the interval. Sample
mode is not used to measure signal amplitudes accurately because it may not
find the true peak of the signal.

Video averaging clarifies low-level signals in wide bandwidths by averaging
the signal and the noise. As the spectrum analyzer takes sweeps, you can
watch video averaging smooth the trace.

1. Position a low-level signal on the spectrum analyzer screen.
2. Press (TRACE), More 1 of 3, then VID AVG ON OFF . When ON is
underlined, the video-averaging routine is initiated. As the averaging

routine smooths the trace, low-level signals become more visible. VID AVG
100 appears in the active function block.

The number represents the number of samples (or sweeps) taken to
complete the averaging routine.

3. To set the number of samples, use the number/units keypad. For example,
press VID AVG ON OFF (so that ON is underlined), 25 (Hz). Turn

video averaging off and on again by pressing VID AVG ON OFF (OFT),
VID AVG ON OFF (ON).

The number of samples equals the number of sweeps in the averaging
routine.
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During averaging, the current sample appears at the left side of the
graticule. Changes in active functions settings, such as the center
frequency or reference level, will restart the sampling. The sampling will
also restart if video averaging is turned off and then on again.

Once the set number of sweeps has been completed, the spectrum
analyzer continues to provide a running average based on this set number.

@ MKR 1@1.73 MHz
REF .¢& dBm ATTEN 1@ dB -6¢.25 dBm
SMPL
LOG
10
dB/
YID AVE
28
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25 I
W& =B H
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CORR \
CENTER 1B1.73 MHz SPAN 10.80 MHz
RES BW 188 kHz VBW 30 kHz SWP 28 msec

Figure 6-20. Using the Video Averaging Function
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Identifying Distortion Products Using the RF
Attenuator and Traces

Distortion from the Analyzer

High-level input signals may cause spectrum analyzer distortion products that
could mask the real distortion measured on the input signal. Using trace B
and the RF attenuator, you can determine which signals, if any, are internally
generated distortion products.

Example: Using a signal from a signal generator, determine whether the
harmonic distortion products are generated by the spectrum analyzer.

1. Connect a signal generator to the spectrum analyzer’s INPUT 50Q. Set the
signal generator frequency to 200 MHz and the amplitude to 0 dBm.

Set the center frequency of the spectrum analyzer to 400 MHz and the
span to 500 MHz: press (FREQUENCY), 400 (MHz), (SPAN) 500 (MHz). The
signal shown in Figure 6-21 produces harmonic distortion products in the
spectrum analyzer’s input mixer.
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Figure 6-21. Harmonic Distortion

. Change the span to 200 MHz: press (SPAN), 200 (MHz).

- Change the attenuation to 0 dB: press (AMPLITUDE), ATTEN AUTO MAN
0 (dBm).

. To determine whether the harmonic distortion products are generated by
the spectrum analyzer, first save the screen data in trace B.

Press (TRACE), TRACE A B C (until trace B is underlined), then

CLEAR WRITE B . Allow the trace to update (two sweeps) and press

VIEW B, (PEAK SEARCH), MARKER A . The spectrum analyzer display
shows the stored data in trace B and the measured data in trace A.

. Next, increase the RI attenuation by 10 dB: press (AMPLITUDE),
ATTEN AUTO MAN , and the step-up key (({{)) once. (See Figure 6-22.)
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Figure 6-22. RF Attenuation of 10 dB

6. Compare the response in trace A to the response in trace B. If the
distortion product decreases as the attenuation increases, distortion
products are caused by the spectrum analyzer’s input mixer.

The change in the distortion product is shown by the marker-delta value.
The high-level signals causing the overload conditions must be attenuated
to eliminate the interference caused by the internal distortion.

If the responses in trace A and trace B differ, as in Figure 6-22, then
attenuation is required. If there is no change in the signal level, the distortion
is not caused internally. For example, the signal amplitude in Figure 6-23 is
not high enough to cause internal distortion in the spectrum analyzer so any
distortion that is displayed is present on the input signal.
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Figure 6-23. No Harmonic Distortion

Third-Order Intermodulation Distortion

Two-tone, third-order intermodulation distortion is a common problem

in communication systems. When two signals are present in a system,

they can mix with the second harmonics generated and create third-order
intermodulation distortion products, which are located close to the original
signals. These distortion products are generated by system components such
as amplifiers and mixers.
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Example: Test a device for third-order intermodulation. This example uses
two sources, one set to 300 MHz and the other to approximately 301 MHz.
(Other source frequencies may be substituted, but try to maintain a frequency
separation of approximately 1 MHz.)

1. Connect the equipment as shown in Figure 6-24.

SOURCE #1 ﬁ

LOWPASS
FILTER

MIXER |f—m

LOWPASS
FILTER

SOURCE #2 Q

Figure 6-24. Third-Order Intermodulation Equipment Setup

2. Set one source to 300 MHz and the other source to 301 MHz for a
frequency separation of 1 MHz. Set the sources equal in amplitude (in this
example, the sources are set to —5 dBm).

3. Tune both signals onto the screen by setting the center frequency between
300 and 301 MHz. Then, using the knob, center the two signals on the
display. Reduce the frequency span to 5 MHz for a span wide enough to
include the distortion products on the screen. To be sure the distortion
products are resolved, reduce the resolution bandwidth until the distortion
products are visible. Press (BW), RES BW , and then use the step-down key
() to reduce the resolution bandwidth until the distortion products are
visible.

4. For best dynamic range, set the mixer input level to —40 dBm and move
the signal to the reference level: press (AMPLITUDE), More 1 of 3,

MAX MXR LEVEL , 40 (CdBm).
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The spectrum analyzer automatically sets the attenuation so that a signal
at the reference level will be a maximum of —40 dBm at the input mixer.

. To measure a distortion product, press to place a marker

on a source signal. To activate the second marker, press MARKER A .

Using the knob, adjust the second marker to the peak of the distortion
product that is beside the test tone. The difference between the markers is
displayed in the active function block.

To measure the other distortion product, press (PEAK SEARCH),

NEXT PEAK . This places a marker on the next highest peak, which, in
this case, is the other source signal. To measure the difference between
this test tone and the second distortion product, press MARKER A and use
the knob to adjust the second marker to the peak of the second distortion
product. (See Figure 6-25.)
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Figure 6-25. Measuring the Distortion Product
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Using the Analyzer As a Receiver in Zero
Frequency Span

The spectrum analyzer operates as a fixed-tuned receiver in zero span. The
zero span mode can be used to recover modulation on a carrier signal.

Center frequency in the swept-tuned mode becomes the tuned frequency
in zero span. The horizontal axis of the screen becomes calibrated in time,
rather than frequency. Markers display amplitude and time values.

The following functions establish a clear display of the video waveform:

Trigger stabilizes the waveform trace on the display by
triggering on the modulation envelope. If the signal’s
modulation is stable, video trigger synchronizes the
sweep with the demodulated waveform.

Linear mode should be used in amplitude modulation (AM)
measurements to avoid distortion caused by the
logarithmic amplifier when demodulating signals.

Sweep time adjusts the full sweep time from 20 ms (20 ps in zero
span with Option 101), to 100 s. The sweep time
readout refers to the full 10-division graticule. Divide
this value by 10 to determine sweep time per division.

Resolution and are selected according to the signal bandwidth.
video bandwidth

Each of the coupled function values remains at its current value when zero
span is activated. Video bandwidth is coupled to resolution bandwidth.
Sweep time is not coupled to any other function.

NOTE

Capability for measuring AM or FM demodulation is available if Option 102, 103, or 301 is installed in
your spectrum analyzer. Refer to “Demodulating and Listening to an AM or FM Signal” in Chapter 4
for more information.
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Example: View the modulation waveform of an AM signal in the time
domain.

1.

To obtain an AM signal, you can either connect an antenna to the
spectrum analyzer input and tune to a commercial AM broadcast station
or you can connect a source to the spectrum analyzer input and set the
percent modulation of the source. (If a headset is used with the VIDEO
OUT connector, the spectrum analyzer will operate as a radio.)

First, center and zoom in on the signal in the frequency domain. (See
“Decreasing the Frequency Span Using the Marker Track Function.”) Be
sure to turn off the marker track function, since the marker track function
must be off for zero span. See Figure 6-26.
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Figure 6-26. Viewing an AM Signal

3. To demodulate the AM, press (Bw). Increase the resolution bandwidth to

include both sidebands of the signal within the passband of the spectrum
analyzer.

Next, position the signal peak near the reference level and select a linear
voltage display. Press and change the reference level, then
press SCALE 1L.0OG LIN to underline LIN.

- To select zero span, either press (SPAN), 0 or press ZERO SPAN . See

Figure 6-27. If the modulation is a steady tone (for example, from a signal
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generator), use video trigger to trigger on the waveform and stabilize the
display. Adjust the sweep time to change the horizontal scale.

Use markers and delta markers to measure time parameters of the waveform.

v

REF 44 .81 mY¥Y ATTEN 16 dB

iRt
Ty
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CENTER 300 . 090 MHz SPAN @ HZ
#RES BW 1 MHz VBW 300 kHz SHP 20 msec

Figure 6-27. Measuring Modulation In Zero Span
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Measuring Signals Near Band Boundaries Using
Harmonic Lock

NOTE
This application should only be performed using an HP 85920, HP 8593E, HP 8595E, or HP 8536E.

When measuring signals at or near a band crossing, use the lowest band
having a specified upper frequency limit that will include the signal of
interest. Using harmonic lock, and choosing the lowest possible band to
analyze a signal, ensures the best specified measurement accuracy.

To lock onto a specific harmonic, press (FREQUENCY), Band Lock ,

BND LOCK ON OFF (so that ON is underlined), or select a band. After setting
the harmonic lock, only center frequencies and spans within the frequency
range of the harmonic band may be entered. The span is automatically
reduced to accommodate a center frequency specified near the end of the
band range.

Example:

1. Connect 100 MHz COMB OUT to the spectrum analyzer input. The HP
8595E does not have a 100 MHz COMB OUT signal, so it cannot be used
for this measurement example. (An external source must be substituted.)

2. Press and then the following keys:

(AUX CTRL) COMB GEN ON OFF (ON)

(SPAN) 350
(FREQUENCY) 3 (GHz)
Band Lock BND LOCK ON OFF (ON)

3. Place a marker on the farthest peak to the left by using the
key.

4. Press MARKER A, NEXT PK RIGHT , NEXT PK RIGHT to show the
frequency and amplitude difference between the two comb teeth.
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You will see three comb teeth on your display. The spectrum analyzer is
locked in band 1 and will not allow multiband sweeps. See Figure 6-28.

5. To see a multiband sweep, press the following keys:

More 1 of 2 MARKER ALL OFF
FREQUENCY) Band Lock BND LOCK ON OFF (OFF)

6. Place a marker on the farthest peak to the left by pressing (PEAK SEARCH).

7. Press MARKER A . Use NEXT PK RIGHT to place a marker on the farthest
peak to the right. The marker readout displays the frequency and
amplitude difference between the two comb teeth. See Figure 6-29.
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Figure 6-28. Using Harmonic Lock

NOTE

The comb frequencies have a 100 MHz spacing.
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Making Basic Measurements using a Spectrum Analyzer

Measuring Signals Near Band Boundaries Using Harmonic Lock
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Figure 6-29. Harmonic Locking Off
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Using the Comb Generator to Perform More
Accurate Frequency Measurements

NOTE

This application can only be performed using an HP 859320.

The spectrum analyzer has a built-in comb generator that can be connected
temporarily to verify frequency accuracy. To identify a signal with

the best frequency accuracy provided by the spectrum analyzer, use
Correct To Comb .

Example:

1. Set the spectrum analyzer to a state where your signal is displayed in a
span >17 MHz and <400 MHz. The span should be wide enough to include
a comb tooth; however, the narrowest span assures the best accuracy.

In Figure 6-30, the known signal is 4050.0 MHz, and is measured as being
4050.8 MHz.
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Figure 6-30. Measuring an Input Signal

2. Disconnect the input signal, and connect the 100 MHz COMB OUT to the
spectrum analyzer input.

3. Press (AUX CTRL), COMB GEN ON OFF (ON), then CORRECT TO COMB .
The marker is activated and the menu for the correct to comb routine
is displayed. The message Set marker on comb tooth then press
CONTINUE softkey to correct freq offst. is displayed. See
Figure 6-31.

4. Use (PEAK SEARCH), NEXT PK RIGHT or NEXT PK LEFT, or use the knob
to place the marker on the comb tooth that is nearest to the location of the
input signal.
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Figure 6-31. Using the Correct to Comb Function

5. Press CONTINUE or you may end the routine at this point by pressing
ABORT .

6. 1 you pressed CONTINUE | the spectrum analyzer automatically calculates
and puts in a frequency offset. The frequency offset in the spectrum
analyzer is automatically set for the best accuracy available in the current
span and center frequency.

7. Reconnect the input signal and use the marker to read the corrected
frequency.

The frequency offset is displayed at the bottom center of the screen. The
known signal is measured as being 4050.0 MHz. See Figure 6-32.
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Figure 6-32. Frequency Readout with a Frequency Offset
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NOTE

o |f you change the center frequency or span, you must recaorrect the frequency. Note that the
spectrum analyzer's frequency offset has been used to help calibrate the display, and remember to

reset the offset before making other measurements. To clear the offset, use CLEAR OFESET |

or press the (PRESET ) key.

o For center frequencies less than 50 MHz, the local oscillator can be used as a referenced signal
rather than a comb tooth to obtain better accuracy.

The Correct-to-Comb function is recommended for spans 17 to 400 MHz, and is not useable in
multiband sweeps.

When using Correct To Comb in band 0, 20 dB of attenuation or greater should be used;
otherwise the comb generator's power level overloads the first converter.
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EMC Regulatory Agencies

The following is a listing of addresses for obtaining EMC regulation
information.

Tahle A-1. Where to Obtain EMC Regulations

Country
Agencies

Addresses

IEC
CISPR

Sales Department of the Central
Office of the IEC

CCIR

[TU, General Secretariat
Sales Service

AUSTRALIA

Australia Electrotechnical Committee
Standards Association of Australia

BELGIUM

Comité Electrotechnique Belge

P0.Box 131
3, Rue de Varembe
1121 Geneva 20, Switzerland

Place de Nation
1211 Geneva, Switzerland

PO Box 458

NORTH SYDNEY N.S.W. 2060
Telephone: + 61 ({2) 963 41 11
Telegrams: AUSTANDARD
Telex: 26514 astan aa

Telefax: + 61 (2) 959 38 96

3 Galerie Ravenstein, Boite 11,

B-1000 BRUXELLES

Telephone: + 32 {2) 512 00 28

Telegrams: CEB TF 5120028

BRUXELLES

Telefax: + 32 {2) 511 29 38 < <pour CEB>>
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Table A-1. Where to Obtain EMC Regulations (continued)

Country
Agencies

Addresses

CANADA

Standards Council of Canada
Standards Sales Division

Canadian Standards Association {CSAJ

DENMARK

Dansk Elektroteknisk Komite

FRANCE

Comité Electrotechnique Francais

GERMANY
VDE-VERLAG GmbH

350 Sparks Street, Suite 1200
OTTAWA, Ontario K1P 6N7
Telephone: [613] 238-3222
Telegrams: STANCAN OTTAWA
Telex: 053-4403 stancan ott.
Telefax: 1613] 995 4564

178 Rexdale Boulevard

REXDALE {TORONTOJ, Ontario M3W 1R3
Telephone: [416) 747-4044

Telefax: 416) 747-2475

Strandgade 36 st

DK-1401 KOBENHAVN K

Telephone: + 45 {31} 57 50 50

Telegrams: DANELKOMITE

Telex: 16600 fotex dk [Danelkomite Copenhagen)
Telefax: + 45 {31) 57 63 50

UTE-CEdex 64

F-92052 PARIS LA DEFENSE
Telephone: + 33 (1] 47 68 50 20
Telex: cefute 620816 f

Telefax: + 33 (1) 47 89 47 75

Austieferungsstelle
Merianstrasse 29

D-6050 OFFENBACH a.M.
Telephone: + 49 {69) 8306-1
Telex: 4152678 vig d
Telefax: + 49 (69] 83 10 81
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Table A-1. Where to Obtain EMC Regulations (continued)

Country Addresses
Agencies

INDIA

Burear of Indian Standards Manak Bhavan

Sales Department 9 Bahadur Shah Zafar Marg.
NEW DELHI 110002

Telephone: + 91 {11] 331 01 31
Telegrams: MANAKSANSTHA
Telex: 031-65870 bis in

Telefax: + 91 (11} 331 40 62

ITALY

Cometato Elettrotecnico ltaliano Viale Monza 259

1-20126 MILANO MI
Telephone: + 39 {2) 25 77 31
Telegrams: ELETTROCOMIT
MILANO MI

Telefax: + 39 (2) 25 773 222

JAPAN

Japanese Standards Association 1-24 Akasaka 4

Minato-Ku

TOKYO 107

Telephone: + 81 (3] 583-8001
Telex: 24 24 245 jsatyo |
Cables: JSASTAN

Telefax: + 81 {3} 580 14 18

NETHERLANDS

Nederlands Normalisatie-Instituut Kalfieslaan 2, PO. Box 5059
Afd. Verdoop en Informatie NL 2600 GB Delft
Telephone: 31 {15] 69 03 90
Telegrams: NORMALISATIE
DELFT

Telex: 38144 nni ni

Telefax: + 31 15 69 01 90
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Table A-1. Where to Obtain EMC Regulations (continued)

Country
Agencies

Addresses

NORWAY

Norsk Elektroteknisk Komite

SOUTH AFRICA

Enquiries:
South African Bureau of Standards
Electronic Engineering Department

Radio Regulations/Government Gazette
Publications Department
The Government Printer

SPAIN

Comité Nacional Espanal de la CEl

SWEDEN

Svenka Elecktriska Kommissionen

Harbizalleen 2A

Posthoks 280, Skoyen
N—0212 0SL0 2

Telephone: + 47 {2) 52 69 50
Telegrams: NORWELCOM
Telex: 77206 nenek n

Telefax: + 47 {2} 52 89 61

Private Bag X191
PRETORIA
0001 Republic of South Africa

Private Bag X85
PRETORIA
0001 Republic of South Africa

Francisco Gervas 3.

£ - 28020 MADRID

Telephone: + 34 {1} 270 44 00
Telex: 27 626 unesa e

Telefax: + 34 (1] 270 28 55 or
270 49 72

PO. Box 1284

S-164 28 KISTA-STOCKHOLM
Telephone: + 48 8 750 78 20
Telex: 171 09 elnorm s
Telefax: + 46 8 751 84 70
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Table A-1. Where to Obtain EMC Regulations (continued)

Country
Agencies

Addresses

SWITZERLAND

Swiss Electrotechnical Committee
Swiss Electrotechnical Association

UNITED KINGDOM

British Standards Institution
BSI Sales Department

British Defence Standards
DEF STAN
Ministry of Defence

Seefeldstrasse 301

CH-8008 ZURICH

Telephone: + 41 (1) 384 91 1
Telegrams: ELEKTROVEREIN ZURICH
Telex: 817 431 sev ch

Telefax: + 41 (1) 55 14 26

Linford Wood

MILTON KEYNES MK14 GLE
Telephone: + 44 {908) 22 00 22
Telex: 825777 bsi mk g

Telefax: + 44 (908 32 08 56

Northumberland House
Northumberland Avenue
LONDON WC2N 5 BP
Telephone: 01 218 9000
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Table A-1. Where to Obtain EMC Regulations (continued)

Country Addresses
Agencies

UNITED STATES OF AMERICA

America National Standards 1430 Broadway
Institute Inc. NEW YORK, N.Y. 10018
Sales Department Telephone: + 11212} 642 49 00

Telegrams: STANDARDS
Telex: 023-42 42 96 ansi ui
Telefax: + 11212) 302 12 86

FCC Rules and Regulations Superintendent of Documents
U.S. Government Printing Office
Washington D.C. 20402

U.S. Military Specifications Naval Publications and Forms Center
5801 Tabor Ave.
Philadelphia, PA 19120

IEEE Service Center 445 Hoes Lane
P0O. Box 1331
Piscataway, NJ
08855-1331
Radio Technical Commission One McPherson Square
For Aeronautics 1425 K Street NW., Suite 500

Washington, D.C. 20005
Telephone: + 1 {202} 682 02 66
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Glossary

absolute amplitude accuracy
The degree of correctness or uncertainty of an absolute measurement
(expressed in either % or dB power). It includes relative uncertainties
plus calibrator uncertainty. Refer also to relative amplitude accuracy.

active function readout
An on-screen indicator of the function subject to change by the knob, step
keys, or key pad. The active function is the one that was written inside
the graticule at the last key press or remote-programming command. The
typical physical location of the active function readout information is on
the left-hand side of the graticule.

active marker
The marker that can be positioned on a trace by front-panel controls or
programming commands.

active trace
The trace (commonly A, B, or C) that is being swept (updated) with
incoming signal information.

amplitude accuracy
The general uncertainty of a spectrum analyzer amplitude measurement,
whether relative or absolute.

amplitude-left marker
A second or third marker whose position is based upon the amplitude
difference relative to a reference marker. The position of the second
marker is made relative to the position of the reference marker. The
marker readout in this mode represents the frequency and amplitude
difference between the original marker and the second marker.

amplitude-right marker
A second or third marker whose position is based upon the amplitude
difference relative to a reference marker. The position of the third marker
is made relative to the position of the reference marker. The marker
readout in this mode represents the frequency and amplitude difference
between the original marker and the third marker.
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anechoic chamber
An enclosure for making electromagnetic interference and susceptibility
measurements. The chamber provides high attenuation of external signals
(70 to 100 dB) and is lined with an absorbent material that reduces
interior reflections and room resonance.

antenna factor
The ratio of field strength in volts/meter to an antenna’s output signal in
volts. Generally, the field strength is given in dB above 1 x4V per meter
(dBuV/m) and the antenna output in dB above 1 ¢V (dBpV). Antenna
factor is commonly expressed in logarithmic terms so that the antenna
factor K is expressed as dB/m.

ASCII
The acronym for American Standard Code for Information Interchange. It
is an eight-bit code (7 bits plus parity check) used for data (information)
interchange. An ASCII value is a specific combination of bits ranging from
0 to 255 that represents characters in machine language that computers
and controllers can understand.

attenuation
A general term used to denote a decrease of signal magnitude in
transmission from one point to another. Attenuation may be expressed as
a scalar ratio of the input to the output magnitude in decibels.

bandwidth selectivity
A measure of an analyzer’s ability to resolve signals unequal in amplitude.
It is the ratio of the 60-dB bandwidth to the 3-dB bandwidth for a given
resolution (IF) filter. Bandwidth selectivity tells us how steep the filter
skirts are. Bandwidth selectivity is sometimes called shape factor.

battery-backed RAM
Random access memory (RAM) data retained by a battery. RAM memory
cards can contain data that is maintained with a battery. Refer also to
nonvolatile memory.

blank mode
This is an analyzer function that stores any active trace in the analyzer’s
reserved memory and blanks the display. The stored trace may be either
A, B, or C. Refer also to reserved memory.
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broadband response
That condition in which displayed amplitude results from a signal whose
spectrum is wider than the resolution bandwidth of a spectrum analyzer
and whose repetition frequency is lower than the bandwidth of the
spectrum analyzer. A combination of signal and receiver characteristics
determines when a signal is classified as broadband. Refer also to
narrowband response. The following checks can help verify a response
as broadband:

e Change the resolution bandwidth. The displayed amplitude changes.

e Change the sweep time. The spacing of the responses on the display
changes as you change the sweep time.

e Change the span. The spacing of the responses does not change.
Spacing should be independent of frequency span.

e Change the video bandwidth. If the video bandwidth is made narrower
than the resolution bandwidth, the displayed amplitude of the
responses decreases.

card reader
See memory card.

characteristics
Non-guaranteed operating information in the form of typical, nominal, or
approximate values for spectrum analyzer performance.

character set
The set of symbols which normally include both alpha and numerics, plus
punctuation or any other symbol which may be read, stored, or written
and used for organization, control, or representation of data.

CFR
The abbreviation for the Code of Federal Regulations.

CISPR
The acronym for Comité International Spécial des Pervtuvbations
Radzo-électrigues (International Special Committee on Radio Interference)
or the International Commercial EMC Advisory Committee.

clear-write mode
An analyzer function that zeros specified trace A, B, or C memory, then
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updates the trace memory with each new sweep. The contents of trace
memory are written to the display at a flicker free rate.

conducted emissions
Unwanted signals coupled onto power or signal lines by a particular
device.

command
A set of instructions that are translated into instrument actions. The
actions are usually made up of individual steps that together can execute
an operation. Generally, for spectrum analyzers it is a sequence of
code that controls some operation. These codes can be keyed in via a
controller or computer. Refer also to function.

continuous-sweep mode
The analyzer condition where traces are automatically updated each time
trigger conditions are met.

correction factors
Error coefficients stored in memory during the process of self calibration.
These coefficients are calculated into other measurements to minimize
circuitry errors. This factor is the product of the ratio and phase-angle
correction factors for the existing conditions of operation.

current probe
A magnetic-field sensor that is clamped around power lines to
sense conducted emissions. It is the transducer for most MIL-STD
conducted-emissions testing. The voltage at the output of the probe
is proportional to the power-line current and affected by probe
characteristics. Probe characteristics are provided by the manufacturer
in the form of transfer impedance, 7Z, which varies as a function of
frequency. The equation below illustrates how probe characteristics may
be stated:

Z(dBQ) = V(dBuV) — I(dBpA)

data line
The area on a screen where user-selected characters are displayed.
These characters are selected from the front-panel keys or with a remote
controller. Refer also to title area.
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debug mode
A term specific to HP 70000 modular measurement systems. In debug
mode, (available only in the local oscillator module) faulty commands are
displayed as they are executed. When a faulty command is encountered,
operation of the program or user-defined function stops. The last
character(s) displayed at the right end of the command line is responsible
for the faulty command.

default
The preset conditions, options, or parameters of an instrument. In some
instances, the default state may be changed by choosing key selections or
writing programming commands to use other conditions.

delta marker
An analyzer mode in which a fixed reference marker is established, and
a second marker becomes active and can be placed anywhere along
the trace. A readout indicates the relative frequency separation and
amplitude difference between the reference and active markers.

digital display
A mode in which trace (analog video) information is digitized and
stored in memory, prior to being displayed. The displayed trace is a
series of points. The number of points is a function of the particular
analyzer. HP analyzers draw vectors between the points to present a
continuous looking trace. The number of stored data points is a function
of the particular analyzer. The displayed information is refreshed (old
data points are replaced with new data points stored in memory) at a
flicker-free rate. The data in memory is updated at the sweep rate of the
analyzer. Refer also to raster display and vector display.

display detector mode
The manner in which analog video information is processed prior to being
digitized and stored in memory. Refer also to negative peak, positive
peak, quasi-peak detector, Rosenfell,

and sample.

display dynamic range
The maximum dynamic range over which both a large and small signal
can be viewed simultaneously on the display. For most analyzers, the
actual dynamic range may be greater than the display dynamic range.
Refer also to dynamic range.
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display fidelity
The measurement uncertainty of relative differences in amplitude on a
spectrum analyzer display. On purely analog analyzers (those analyzers
that write the video signal directly onto the screen), these differences
are displayed on the screen and the graticule is used to evaluate the
measurement. Many analyzers with digital displays (refer to digital
display) have markers that can be used to measure the signal. As a result,
measurement differences are taken from stored date, and the ambiguity
factor of the display is reduced. Refer also to scale fidelity.

display range
The calibrated range of the display for a particular display mode or scale
factor. Refer also to linear display, log display, and scale factor.

display units
The range of amplitude values that trace memory can take on, and varies
from analyzer to analyzer.

displayed average noise level
The noise level viewed on the analyzer’s display after narrowing the
video bandwidth setting enough to reduce the peak-to-peak noise
fluctuations so the trace is often a straight line. Usually this term refers to
the analyzer’s own internally generated noise as a measure of sensitivity.
It is typically specified in dBm under conditions of minimum resolution
bandwidth and minimum input attenuation.

DLP
The abbreviation for downloadable program. A single programming
command or a sequence of programming commands used to perform
specific operations. DLPs can be made up of several functions, variables,
and traces defined by the program creator. A DLP is generally created
in a computer, then stored (downloaded into) in the spectrum analyzer
RAM or EEPROM. Once downloaded, the DLP can be executed without a
computer or controller.

DOC
The abbreviation for the Department of Communications.

drift
The slow (relative to sweep time) change of signal position on the display
as a result of a change in local-oscillator frequency versus sweep voltage.
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While periodic tuning may be needed to correct drift, drift does not impair
frequency resolution.

dynamic range
The ratio, in dB, that can be measured with some degree of accuracy
between the smallest and largest signals simultaneously present at the
input of an analyzer. Absolute statements of dynamic range should
be accompanied by which performance parameters were used to
calculate the dynamic range. Some of these parameters include spurious
responses, gain compression, displayed average noise level, and third
order intermodulation distortion (TOI distortion). For example, spurious
response-free dynamic range refers to the range of spurious products
that can be observed and guaranteed not to have been generated in the
analyzer. TOI distortion-free dynamic range is the signal-to-noise ratio
of an input signal whose TOI-distortion product level is equal to the
displayed average noise level.

electric field strength
The magnitude of an electric field (E), commonly expressed in volts per
meter (V/m), or dB above a microvolt per meter (dBpV/m).

EMC
The abbreviation for electromagnetic compatibility. EMC is a condition of
equipment tolerance to external electrical and magnetic fields.

EMI
The abbreviation for electromagnetic interference. An EMI measurement
determines the degree to which potentially offending, undesirable signals
emanate from a device.

envelope
The boundary of the family of curves obtained by varying a parameter
(usually amplitude) of an incoming wave. Another wave made up of
the instantaneous values of an incoming RF signal. The boundary wave
indicates the variation in amplitude of the original family of curves (the
RF signal).
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envelope detector
A detector circuit whose output follows the envelope, but not the
instantaneous variation of its input signal. This detector is sometimes
called a peak detector. In superheterodyne spectrum analyzers, the input
to the envelope detector comes from the final IF, and the output is a video
signal. With the spectrum analyzer in zero span, the envelope detector
demodulates the input signal, allowing the modulating signal to be viewed
as a function of time on the display.

error message
A message displayed on the screen indicating missing or failed hardware,
improper user operation, or other conditions that require additional
attention. Generally, the requested action or operation cannot be
completed until the condition is resolved.

external mixer
An independent mixer, usually having a waveguide input port, used to
extend the frequency range of those spectrum analyzers designed to use
them. The analyzer provides the local oscillator signal and mixer bias (if
needed), and the mixing products are returned to the analyzer’s IF input.

far field
An electromagnetic field at a sufficient distance from an emitter so that
the wave front is, for all practical purposes, a plane (that is, has little
or no curvature). In the far field, the relationship between the electric
and magnetic fields is governed by the transmission medium, not by the
source of the radiation. In the far-field, the electric- and magnetic-field
strengths are inversely proportional to the radial distance (r) from the
source. The boundary between near and far fields is expressed with the
following equation:

r>A2x, D << A
r>D?/2X, D > A
r = radial distance from the source to the boundary

D = maximum linear dimension of the radiator

A = wavelength of radiation
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FCC
The abbreviation for the Federal Communications Commission.

FFT
The abbreviation for fast Fourier transform. It is a mathematical operation
performed on a time-domain signal to yield the individual spectral
components that constitute the signal. Refer also to spectrum.

firmkey
Keys displayed on the CRT that remain constant throughout a specific
analyzer operation. Refer also to front-panel key or softkey.

firmware
Instruction code that is integrated with the hardware to form a functional
set that cannot be altered during normal operation. The instruction code,
permanently installed in the circuitry of the instrument, is classified
as ROM (read-only memory). Firmware determines the functional
characteristics, as opposed to the electrical characteristics, of the
instrument or equipment. Each firmware version is identified by a
revision code number, or date code.

firmware date code
Indicates which revision of firmware (instrument software or ROM) resides
in memory.

flatness
The displayed amplitude variation over a specified frequency range.
Flatness of £1 dB indicates that maximum and minimum values of the
analyzer’s amplitude response are at most 2 dB apart. Flatness is also
called relative flatness for some analyzers. Refer also to frequency
response.

frequency accuracy
The uncertainty with which the frequency of a signal or spectral
component is indicated, either in an absolute sense or relative to some
other signal or spectral component. Absolute and relative frequency
accuracies are specified independently.

frequency range
The range of frequencies over which the spectrum analyzer performance
is specified. The maximum frequency range of many microwave analyzers
can be extended by using external mixers.
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frequency resolution
The ability of a spectrum analyzer to separate closely spaced spectral
components and display them individually. Resolution of equal amplitude
components is determined by resolution bandwidth. Resolution of
unequal amplitude signals is determined by resolution bandwidth and
bandwidth selectivity. Refer also resolution bandwidth and shape factor.

frequency response
The peak variation in the displayed signal amplitude over a specified
center frequency range. Frequency response is typically specified in terms
of +dB relative to the value midway between the extremes. It also may
be specified relative to the calibrator signal. In some analyzers, this term
is called absolute frequency response. Refer also to flatness.

frequency span
The frequency range represented by the horizontal axis of the display.
Generally, frequency span defines the total span across the full display.
Some analyzers indicate frequency span (scan width) as a per-division
value.

frequency stability
A general phrase that covers both short- and long-term local oscillator
instability. The sweep ramp that tunes the local oscillator determines
where a signal appears on the display. Any long-term variation in local
oscillator frequency (drift) with respect to the sweep ramp causes a
signal to shift its horizontal position on the display slowly. Shorter-term
local oscillator instability can appear as random FM or phase noise on an
otherwise stable signal.

front-panel key
Typically, labeled keys that are located on an instrument’s front panel.
The key labels identify the function the key activates. Numeric keys
and step keys are examples of front-panel keys. Refer also to softkey or
firmkey.

FTZ
The abbreviation for Fernmeldetechnisches Zentralami. This is the part of
the German post office that regulates EMI (electromatic interference).

full span
Depends upon the spectrum analyzer. Full span for some analyzers means
a frequency span over the entire tuning range of the analyzer. Full span
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is a mode of operation in which the spectrum analyzer scans the entire
frequency band of an analyzer.

function
The action or purpose which a specific item is intended to perform or
serve. The spectrum analyzer contains functions that can be executed via
front-panel key selections, or through programming commands.

gain compression
The signal level at the input mixer of a spectrum analyzer where the
displayed amplitude of the signal is a specific number of dB too low, due
only to mixer saturation. The signal level specified is for 1 dB or 0.5 dB
compression and usually between —3 dBm and —10 dBm.

hard copy
Information or data printed onto paper rather than being stored on disk or
in the instrument’s memory.

harmonic distortion
Undesired frequency components added to signals as a result of nonlinear
behavior of the device (for example, a mixer or an amplifier) through
which signals pass. These unwanted components are harmonically related
to the original signal.

harmonic mixing
The utilization of local oscillator harmonics generated in a mixer to extend
the tuning range of a spectrum analyzer beyond the range achievable

using just the local oscillator fundamental. The mathematical algorithm is:
Fin = Nx FroxFrr

heterodyne
The process of a high-frequency wave reception into a nonlinear device
that mixes the incoming wave with a locally generated wave to provide
an output having frequencies equal to the sum and the difference of the
combined frequencies.

HP-IB
The abbreviation for Hewlett-Packard Interface Bus. It is Hewlett-
Packard’s implementation of IEEE-488 (Standard Digital Interface
Jor Programmable Instrumentation). Hewlett-Packard uses a parallel
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interface that allows you to “daisy-chain” more than one device to a port
on a computer or instrument.

IEC

IF

The abbreviation for the International Electrotechnical Commission.
IEC is a commission that deals with electromagnetic compatibility as
related to television transmission. (The French name is Commision
Electrotechnique Internationale (CEL)).

The abbreviation for intermediate frequency. A frequency to which a
signal wave is shifted locally as an intermediate step in transmission or
reception. On spectrum analyzers, this is the frequency resulting from
conversion before demodulation.

IF gain/IF attenuation

A control that adjusts the vertical position of displayed signals without
affecting the signal level at the input mixer. When changed, the value of
the reference level is changed accordingly.

IF feedthrough

A condition that results in a rise in amplitude of the baseline trace.

This occurs as a result of an input signal at the intermediate frequency
(IF) passing through the input mixer. This a potential problem on
nonpreselected spectrum analyzers. The entire baseline trace rises
because the signal is always at the IF. (Mixing with the local oscillator is
not required.)

image response

A displayed signal that is actually twice the intermediate frequency (II")
away from the frequency indicated by the spectrum analyzer. For each
harmonic of the local oscillator there is an image pair. One is below the
local oscillator frequency by the IF and the other is above. Images are
most obvious on nonpreselected spectrum analyzers. On preselected
spectrum analyzers, the image responses are often attenuated.

impedance

The apparent opposition to the flow of current in an electrical path, or
the ratio of the applied input voltage to the input current. The specified
nominal input impedance of a spectrum analyzer is stated for the input
connector. The most common impedance for RF and microwave spectrum
analyzers is 50Q. However, 75Q is typically used for cable television work.
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impulse bandwidth
The width of a rectangular, linear-phase filter that has the same
peak-voltage output as the actual analyzer filter. The impulse
bandwidth of the synchronously-tuned, Gaussian-like resolution filters in
Hewlett-Packard spectrum analyzers is approximately 1.6 times the 3 dB
bandwidth.

incidental FM
Undesired frequency modulation on the output of a device (for example a
signal source or an amplifier) caused by, or incidental to, some other form
of modulation, such as amplitude modulation.

input attenuator
An attenuator between the input connector and the first mixer of a
spectrum analyzer (also called an RI attenuator). The input attenuator
is used to adjust the signal level incident on the first mixer in order
to prevent gain compression due to high-level or broadband signals.
It is also used to set the dynamic range by controlling the degree of
internally-generated distortion.

input impedance
The terminating impedance that the analyzer presents to the signal
source. The nominal impedance for RF and microwave analyzers is
usually 50 Q. For some systems, such as cable TV, 756Q is standard. The
degree of mismatch between the nominal and actual input impedance is
specified in terms of VSWR (voltage standing wave ratio). Refer also to
VSWR.

interface
The place at which independent systems meet and interact. An operator’s
interaction with an instrument might occur at a keyboard. The keyboard
then serves as part of the interface.
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intermodulation distortion
Undesired frequency components resulting from the interaction of two or
more spectral components passing through a device having nonlinear
behavior, such as a mixer or an amplifier. The undesired components
are related to the fundamental components by sums and differences
of the fundamentals and various harmonics. Distortion products from
intermodulation of frequencies f; and f; can occur at the frequencies
derived from the following equation:

hEf2xfixtfo,2xfot fi,3x fi £2x% fa, and so on

limit line
A series of line segments, positioned according to frequency and
amplitude within the spectrum analyzer’s measurement range. Two
defined limit lines may be displayed simultaneously. One sets an upper
test limit, the other sets a lower test limit. Trace data can be compared
with limit lines as the spectrum analyzer sweeps. If the trace data falls
outside of the range between the upper and lower limits, the spectrum
analyzer displays a message or sounds a warning, indicating that the trace
failed the test limits.

limit-line file
The user-memory file that contains the limit-line table entries. Limit lines
are composed of frequency and amplitude components that make up a
trace array, and this data is stored in the file. Refer also to limit line.

limit-line table
A table of frequency and amplitude values that describe a limit line. The
table can be stored, recalled, edited and so forth. Refer also to limit line.

linear display
The display mode in which vertical deflection on the screen is directly
proportional to the voltage of the input signal. The bottom line of the
graticule represents 0 V; the top line, the reference level, is a non-zero
value. Analyzers with microprocessors allow reference level and marker
values to be indicated in dBm, dBmV, dBuV, volts, and in some cases,
watts.

linear input level
The maximum input-signal level where gain compression does not occur.
Refer also to gain compression.
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LISN
The acronym for line impedance stabilization network. Also called
artificial mains network. This network provides low-pass filtering of the
primary (mains) power before directing the power to a device under test
(DUT). It capacitively couples power-line emissions from the DUT to the
EMI receiver. The input impedance (50Q) of the receiver determines the
load impedance for the emissions signals.

LO
The abbreviation for local oscillator. The local-oscillator output in a
superheterodyne system is mixed with the received signal to produce a
sum or difference equal to the intermediate frequency (IF) of the receiver.
Refer also to IF.

LO feedthrough
The response that occurs on a spectrum analyzer’s CRT when the first
local-oscillator frequency is equal to the first IF. LO feedthrough occurs
when the analyzer is tuned to 0 Hz, thus it is a 0 Hz marker with no
error. As a result it can be used to improve the frequency accuracy of
spectrum analyzers with nonsynthesized LO systems.

LO emission or feedout
The presence of the local-oscillator signal at the input of a spectrum
analyzer. The level can be greater than 0 dBm on nonpreselected
spectrum analyzers, but it is usually less than —70 dBm on preselected
spectrum analyzers.

log display
The display mode in which vertical deflection is a logarithmic function of
the input-signal voltage. The display calibration is set by selecting the
value of the top graticule line (reference level) and scale factor in dB
per division. On many Hewlett-Packard analyzers, the bottom graticule
line represents zero volts for scale factors of 10 dB/division or more.
The bottom division, therefore, is not calibrated for those analyzers.
Analyzers with microprocessors allow reference level and marker values
to be indicated in dBm, dBmV, dBgV, volts, and occasionally in watts.
Nonmicroprocessor-based analyzers usually offer only one kind of unit,
typically dBm.
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magnetic field strength
The magnitude of a magnetic (H) field expressed in amperes per meter
(A/m). Under far-field conditions, electric and magnetic fields are related
by the impedance (377Q) of free space:

E
H =3

marker
A visual indicator that can be placed anywhere along the displayed trace.
A marker readout indicates the absolute value of the trace frequency and
amplitude at the marked point. The amplitude value is displayed with the
currently selected units. Refer also to delta marker and noise marker.

mask
A predefined set of frequency and amplitude coordinates used to evaluate
whether incoming pulses meet regulatory requirements. Masks can also
be created to evaluate spurious or transient signal pulses.

maximum input level
The maximum, safe signal power that can be applied safely to the input
of a spectrum analyzer. Typically 1 W (430 dBm) for Hewlett-Packard
spectrum analyzers, depending on the setting of the input attenuator.

measurement bandwidth
The resolution bandwidth required for a specific measurement. For
MIL-STD measurements, the resolution bandwidth is often determined by
the tester with the approval of the contracting agency.

For commercial EMI testing the measurement bandwidths required usually
follow the recommendations of C.I.S.PR.:

Band A (10 kHz to 150 kHz): 200 Hz
Band B (150 kHz to 30 MHz): 9 kHz
Band C and D (30 MHz to 1 GHz): 120 kHz
measurement range
The ratio, expressed in dB, of the maximum signal level that can be
measured (usually the maximum safe input level) to the lowest achievable

average noise level. This ratio is almost always much greater than can be
realized in a single analyzer setting. Refer also to dynamic range.
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memory
The capacity of an analyzer to store information that is subject to recall.
The memory is the location where such data is stored. See also RAM and
ROM.

memory card
A small, credit-card-shaped memory device that can store data or
programs. The programs sometimes have measurement personalities,
which give additional capabilities to an instrument. Refer also to
personality, RAM cards, and ROM cards.

menu
Spectrum-analyzer functions displayed with labels in groups on the
display. These functions can be activated by pressing front-panel keys or
softkeys. A softkey may select yet another menu. Refer also to softkey or
firmkey.

mixing mode
A description of the particular signal combinations that create a given
response on a spectrum analyzer. The mixing mode, such as 17, indicates
the harmonic of the local oscillator used in the mixing process, and
whether the input signal is above or below that harmonic.

multiple responses
Two or more responses on a spectrum-analyzer display from a single
input signal. Multiple responses occur only when mixing modes overlap
and the local oscillator is swept over a wide enough range to allow the
input signal to mix on more than one mixing mode. Normally, multiple
responses are greatly attenuated in preselected analyzers.
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narrowband response
The condition in which the displayed amplitude results from a signal
made up of only one spectral component. This condition occurs for
continuous wave signals and repetitive signals whose repetition rate
is greater than about twice the resolution bandwidth of the analyzer.
Note that a signal can have a spread spectrum and still be viewed in the
narrowband mode on the spectrum analyzer. The same checks that were
listed under broadband response are used here but with different results:

e Change the frequency span. The indicated frequency separation of the
components remains unchanged.

e Change the resolution bandwidth. The amplitude of the components
does not change (as long as the bandwidth remains narrow relative to
the separation of the responses).

e Change the sweep time. The separation of the components is
independent of sweep time.

e Change the video bandwidth. The amplitude of the components is
unaffected.

near field
The electromagnetic field sufficiently close to a radiating source such that
the relationship between the electric and magnetic fields is governed
by the radiating source. In this area the electric (E) field and magnetic
(H) field components vary inversely with 7 (radial distance from source)
and with powers of . Near field conditions can be expressed with the
following equations:

- r<A

oint = ——
b 2
D2

arrays = o)

negative peak
The minimum value of a video signal which represents the envelope of
the signal. On digital displays set to the negative-peak detection mode,
each displayed point of the video signal indicates the minimum value of
the signal for that part of the frequency span or time interval represented
by the point.
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noise figure
The amount by which the noise of a device exceeds the theoretical
minimum. More exactly, the ratio, usually expressed in dB, of the
signal-to-noise ratio at the input of a device (mixer, amplifier, and so on)
to the signal-to-noise ratio at the output of the device.

noise figure = S/Novur —S/Nin — GAIN for an amplifier

noise marker

A marker whose readout represents the noise density (or rather the
noise level) in a 1 Hz noise power bandwidth. When the noise marker
is selected, the sample display detection mode is activated, the values
of a number of consecutive trace points about the marker (the number
depends on the type of analyzer) are averaged, and this average value
is normalized to an equivalent value in a 1 Hz noise power bandwidth.
The normalization process accounts for the effects of the detection and
bandwidth and often the effect of the log amplifier when we select the
log-display mode.

noise sidebands
Modulation sidebands that indicate the short-term instability of the
local-oscillator (primarily the first local oscillator) system of a spectrum
analyzer. The modulating signal is noise in the local-oscillator circuit itself
or in the local-oscillator stabilizing circuit, and the sidebands comprise
a noise spectrum. The mixing process transfers any local-oscillator
instability to the mixing products, so the noise sidebands appear on
any spectral component displayed on the analyzer far enough above
the broadband noise floor. Because the sidebands are noise, their level
relative to a spectral component is a function of resolution bandwidth.
Noise sidebands are typically specified in terms of dB¢/Hz (amplitude in a
1 Hz bandwidth relative to the carrier) at a given offset from the carrier,
the carrier being a spectral component viewed on the display. The noise
sidebands can reduce the analyzer’s ability to resolve signals occurring
close to larger signals.

nonvolatile memory
Memory that is retained in the absence of an ac power source. This
memory is typically retained with a battery. Refer also to battery-backed
RAM.
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normal detection mode
The default detection mode for most digital-display spectrum analyzers.
This mode uses the rosenfell algorithm to simulate analog display noise
and signal responses, while allowing the advantages of a digital display.
The rosenfell algorithm determines whether a video signal point is noise
or signal for that part of the frequency span or time interval. Either
the maximum or minimum video signal of that interval is displayed
accordingly. Refer also to rosenfell, positive peak, negative peak, and
sample mode.

operating system
A group of programs that control the general operation of a computer and
its peripherals. The operating system assigns memory space, schedules
jobs, and controls input and output.

parameter units
Standard units of measure, which include the following:

Measured Unit Unit

Parameter Name Abbreviation
frequency hertz Hz
power level decibel {relative to 1 milliwatt) dBm
power ratio decibel dB
voltage volt Vv
time second s [sec)
electrical current ampere A
impedance {resistance] ohm Q

peak-detection mode
For analyzers with digital displays, the display detection mode in which
each displayed point indicates the maximum value of the video signal for
that part of the frequency span or time interval represented by the point.

peak detector
A detector that follows the peak of the IF signal applied to it. The
standard detector for a spectrum analyzer with only one detection mode is
a peak detector (envelope detector). MIL-STD EMI measurements usually
call for positive peak detection. Refer also to quasi-peak detector and
envelope detector.
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personality
Applications software on a memory card or other electronic media that
are downloaded into analyzer RAM. The software directs spectrum
analyzer operation so that complex measurements are initiated with
front-panel selections and completed without connections to an external
computer. Personalities can be designed to automate or simplify
instrument operation. Examples include digital radio personalities and
cable television personalities.

phase lock
The action that causes a local oscillator or periodic generator to operate at
a constant phase angle relative to a reference signal source.

phase noise
Refer to noise sidebands.

positive peak
For analyzers with digital displays, the display detection mode in which
each displayed point indicates the maximum value of the video signal for
that part of the frequency span or the time interval represented by the
point.

preamplifier
A low-noise-figure amplifier that improves system (preamplifier/spectrum
analyzer) sensitivity over that of the analyzer itself.

predefined trace
One of the multiple (usually two or three) available traces of a spectrum
analyzer. Refer also to trace.

preselector
A tunable bandpass filter placed ahead the input mixer of a spectrum
analyzer. It tracks the appropriate mixing mode and passes signals of the
desired frequency and reduces others. Preselectors are typically used
only above 2 to 3 GHz, depending on the spectrum analyzer model.
They greatly reduce multiple and image responses and, for certain signal
conditions, improve dynamic range.
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quasi-peak detector
A detector circuit designed with time constants that give a weighted
value to the indicated amplitude of a broadband signal. The displayed
signal output is an indication of the degree to which the detected signal
would impair the intelligibility of a desired signal. The time constants
(rise, fall, average) for EMI purposes are based on the recommendations of
CISPR. that are in turn based on subjective tests. Interference limits for
commercial EMC tests are often given in quasi-peak values.

query
A spectrum-analyzer programming command having the distinct function
of initializing a response. These commands typically end with a question
mark (7). Query commands return information to the operator.

radiated emissions
Electromagnetic energy emanating from a device and propagating
through space, that is it simulates analog meter movement. This term is
frequently used with EMC testing.

RAM cards
A software device used to contain software programs for downloading into
a spectrum analyzer. RAM cards provide battery backed memory. If the
battery is removed the data is lost. RAM cards can be written to or from.
Refer also to personality and ROM cards.

random-access memory
RAM (random-access memory) or read-write memory. A storage area
allowing access to any of its storage locations. Data can be written to or
retrieved from RAM, but data storage is only temporary. User-generated
information appearing on a display is typically RAM data. When source
power is completely removed, the information disappears. Battery-backed
RAM data is lost if the battery is removed for greater than a specified
length of time.

raster display
A video display that sweeps a beam through a fixed pattern, building up
an image with a matrix of points. A television-like display in which the
image is formed by scanning the electron beam rapidly across and slowly
down the CRT face and gating the beam on or off as appropriate. The
scanning rates are fast enough to produce a flicker-free display. Refer also
to vector display and sweep time.
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read-only memory
ROM (read-only-memory) is the area in the analyzer that contains the
analyzer’s operation instructions (code). This memory cannot be changed.
The data can be accessed (read), but not altered by the user.

reference level
The calibrated vertical position on the display used as a reference for
amplitude measurement. The reference-level position is normally the top
line of the graticule. On some analyzers, it can be set anywhere on the
display with front panel keys or remote commands. Refer also to scale
factor.

relative amplitude accuracy
The uncertainty of an amplitude measurement in which the amplitude
of one signal is compared with the amplitude of another, regardless of
the absolute amplitude of either. Distortion measurements are relative
measurements. Contributors to uncertainty can include frequency
response and scale fidelity and changes of input attenuation, IF gain, scale
factor, switching uncertainty, and resolution bandwidth.

relative-marker mode
See delta marker.

reserved memory
An area used to store measurement results (trace A, B, or C),
configuration information, correction factors, and selections made with
front-panel keys or programming commands. For example, the limit-line
table contents are stored in reserved memory as well as the currently
active key menu.

residual FM
The inherent short-term frequency instability of an oscillator in the
absence of any other modulation. In the case of spectrum analyzers,
the definition is usually expanded to include the case where the local
oscillator is swept. Residual FM is usually specified in peak-to-peak
values, because they are most easily measured on the display, if they are
visible at all.

residual responses
Discrete responses seen on a spectrum-analyzer display although no input
signal is applied.
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resolution
Refer to frequency resolution.

resolution bandwidth
The width of the resolution bandwidth (II) filter of a spectrum analyzer at
some level below the minimum insertion-loss point (maximum deflection
point on the display).

RFI
The abbreviation for radio-frequency interference. RFI is the impairment
of a desired radio signal by an electromagnetic disturbance.

rosenfell detection mode
For digital displays, this is the display detection technigue in which
the value displayed at each point on a trace is based upon whether or
not the video signal both rose and fell during the frequency or time
interval represented by the point. If the video signal only rose or only
fell, the video signal is probably not that of noise, and the maximum
value is displayed. If the video signal both rose and fell, the video signal
is probably a noise signal. Therefore, the maximum value during the
interval is displayed by odd-numbered points, and the minimum value by
even-numbered points. To prevent the loss of a signal occurring during
an even-numbered interval, the maximum value of the signal during this
interval is preserved. At the next (odd-numbered) interval, the value
displayed is the greater of the value carried over or the maximum that
occurs during the current interval. Refer also to normal detection mode.

sample detection mode
For digital displays, the display detection mode in which the value
displayed at each point is the instantaneous value of an incoming video
signal at the end of the frequency span or time interval represented by
the point.

scale factor
The per-division calibration of the vertical axis of the display.

scan (frequency span) accuracy
The uncertainty of the indicated frequency separation of any two signals
on the display. The measured accuracy of the horizontal axis of the
analyzer display. When two horizontal points are set with analyzer
controls, then measured, the linearity is the visually calculated error
between the two displayed points compared with the analyzer settings.
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sensitivity
The level of the smallest signal that can be observed on a spectrum
analyzer, usually under optimized conditions of minimum resolution
bandwidth, 0 dB input attenuation, and minimum video bandwidth.
Hewlett-Packard defines sensitivity as the displayed average noise level.

serial prefix
Characters appearing on a serial number label that identifies an
instrument. The first four characters (usually numbers) of the prefix
identify the particular hardware in each model number. The fifth
character (usually alpha) identifies the country in which the unit was
manufacturered. Refer also to firmware.

shape factor
Refer to bandwidth selectivity.

signal resolution
The ability of the spectrum analyzer to resolve two separate input signals.
Closely-spaced signals are more difficult to resolve than signals spaced far
apart. Refer also to resolution bandwidth and shape factor.

signal identification
A routine, either manual or automatic, that identifies whether or not a
particular response on the spectrum analyzer’s display is from the mixing
mode for which the display is calibrated. If the routine is automatic, the
analyzer’s tuning may change to show the signal in the correct mixing
mode, or the analyzer may indicate the signal’s frequency. The analyzer
may then allow the option of ignoring the signal or having the analyzer
tune itself properly for the signal. This operation is not generally needed
for preselected spectrum analyzers.

single-sweep mode
That mode in which the spectrum analyzer sweeps once when trigger
conditions are met. Each sweep is enabled (allowed to reoccur when
trigger conditions are met) by pressing an appropriate front-panel key, or
by sending a programming command.

sinusoid
A wave whose amplitude is proportional to the sine (or cosine) of an angle
that is a linear function of time.
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softkey
Keys whose labels, and functions, change as the result of key presses.
Softkey labels are displayed on the screen or monitor. Softkey selections
usually evoke menus that are written into the instrument software.
Front-panel key selections determine which menu (set of softkeys)
appears on the display.

span
Span equals the stop frequency minus the start frequency. The span
setting determines the horizontal-axis scale of the spectrum-analyzer
display. Refer also to frequency span.

span accuracy
The uncertainty of the indicated frequency separation of any two signals
on the display.

specifications
Warranted operating performance. Spectrum analyzers are guaranteed to
meet certain operating conditions. These conditions are typically listed in
a table.

spectral purity
Refer to noise sidebands.

spectral component
One of the sine waves comprising a spectrum.

spectrum
An array of sine waves differing in frequency, phase, and amplitude.
Such an array completely determines a signal, such that a time-domain
signal can be converted (mathematically) to a spectrum, and a spectrum
can be converted to a time domain signal. Most spectrum analyzers
do not measure the phase of the spectrum, only the amplitude and
frequency components. The amplitude spectrum cannot be restored to a
time-domain signal without the phase information.
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spectrum analyzer
A device that effectively performs a Fourier transform and displays, in
the frequency domain, individual spectral components (sine waves) that
constitute a time-domain signal. Spectrum analyzers typically display
the power distribution of an incoming signal as a function of frequency.
The characteristics of electrical waveforms can be analyzed since the
frequency range of interest is swept repeatedly allowing the components
of the signal to be displayed. Refer also to spectrum.

spurious response
The undesired responses that appear on a spectrum-analyzer display as
a result of the input signal. Internally generated distortion products are
spurious responses, as are image and multiple responses.

start/stop frequency
The start and stop points of the frequency span range. On
microprocessor-controlled analyzers, start and stop frequencies may be set
independently.

state-register
The area of user memory in the analyzer where analyzer settings are
stored.

step key
A key used to create an increment of change in an active analyzer setting.
The front-panel (&) and (¥) are called step keys.

stimulus-response mode
The operating state that allows a spectrum analyzer to make
measurements similar to those of a network-analysis measurement
system. Spectrum analyzers with this ability use tracking-generator
functions. The tracking generator may be an external instrument
(stand-alone tracking generators) or designed into the analyzer hardware.
Measurement results are displayed in a relative-amplitude scale resulting
from a variation, plus or minus, from a reference (normalized) value
stored in a trace.
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sweep time
The time it takes the local oscillator to tune across the selected span.
Sweep time directly affects how long it takes to complete a measurement.
It does not include the dead time between the completion of one sweep
and the start of the next. It is the function of frequency span, resolution
bandwidth, and video bandwidth.

syntax
The grammar rules that specify how commands must be structured for an
operating system, programming language, or application.

test limit
The acceptable results for any given measurement.

title area
Refer to data line.

trace
The displayed measurement results across the selected frequency span.
On digital displays, a trace is made up of a series of points. The number
of independent traces is specific to a particular analyzer.

trace elements
Describe the location of a point along the horizontal axis of a trace.
Position unit values of a trace begin on the left-hand side of the graticule
and increase to a predefined value (specific to the spectrum analyzer
model) on the right-hand side of the graticule.

transducer
A device that receives a signal in the form of one type of energy and
converts it to a signal in another form. An antenna is an example of a
transducer.

Glossary-29



Using the Comb Generator to Perform More Accurate Frequency Measurements

transfer impedance
Ratio of the voltage output from a current probe to the current through a
wire enclosed by the probe. Commonly expressed in decibels referenced
to 19 (dB®?). The equation below illustrates how the transfer impedance
of a probe can be stated for typical measurement units. Refer also to
current probe.

Z(dBQ) = V (dBuV) — I(dBuA)

I = current through the wire (expressed in decibels, referenced to 1 pV
(dByV))

V = probe output voltage

7Z = transfer impedance of the probe

UNCAL
A displayed prompt that indicates an uncalibrated measurement condition
exists. It appears when instrument settings affect the accuracy of
measurement results to the extent that they no longer meet some
specifications.

UNCOR
A displayed prompt that indicates an uncorrected measurement condition
exists. It appears when correction factors are not applied to measurement
results. Making measurements while UNCOR is displayed could result in
measurements not meeting specifications.

units
Dimensions on the measured quantities. Units usually refer to amplitude
quantities because they can be changed. In spectrum analyzers with
microprocessors, available units are dBm (dB relative to 1 milliwatt,
dissipated in the nominal input impedance of the analyzer), dBmV (dB
relative to 1 millivolt), dBuV (dB relative to 1 pV), volts, and in some
analyzers, watts.

update
To make existing information current; to bring information up to date.

upgrade
To improve the quality or extend the capability of an instrument or
product. Enhancements to upgrade a product. These enhancements can
then be documented in an update package.
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variable persistence
A property of the display that allows the adjustment of the trace-fade
rate which is created by the display’s electron beam. It is a capability of
purely analog displays which provides flicker-free trace display regardless
of sweep time.

VDE
The abbreviation for Verband Deutscher Electrotechwiker, a
nongovernment body that prepares standards and performs EMI
certification testing. VDE standards are the basis for most FTZ
regulations. Refer also to FTZ and EMI.

vector display
A cathode-ray tube that moves the electron beam so that it draws a figure
on the screen. The image (consisting of trace, graticule, and annotation)
is written directly as a series of lines onto the display screen. It is not
created from a series of dots as with the raster display.

video
A term describing the output of a spectrum analyzer’s envelope detector.
The frequency range extends from 0 Hz to a frequency that is typically
well beyond the widest resolution bandwidth available in the analyzer.
However, the ultimate bandwidth of the video chain is determined by the
setting of the video filter.

video amplifier
A post-detection, dc-coupled amplifier that drives the vertical deflection
plates of the display. Refer also to video bandwidth and video filter.

video average
The digital averaging of spectrum-analyzer trace information. It is
available only on analyzers with digital displays. Each point on the
display is averaged independently, and the average is computed based
on the number of sweeps selected by the user. The averaging algorithm
applies a factor to the amplitude value of a given point on the current
sweep (1/n, where n is the number of the current sweep); applies another
factor to the previously stored average [(n — 1)/7]; and combines the
two for a current average. After the designated number of sweeps are
completed, the factors remain constant, and the display becomes a
running average.

Glossary-31



Using the Comh Generator to Perform More Accurate Frequency Measurements

video bandwidth
The cut-off frequency (3 dB point) of an adjustable low-pass filter in the
video circuit. When the video bandwidth is equal to or less than the
resolution bandwidth, the video circuit cannot fully respond to the more
rapid fluctuations of the output of the envelope detector. The result is
a smoothing of the trace, or a reduction in the peak-to-peak excursion,
of broadband signals such as noise and pulsed RF when viewed in
broadband mode. The degree of averaging or smoothing is a function of
the ratio of the video bandwidth to the resolution bandwidth.

video filter
A post-detection, low-pass filter that determines the bandwidth of the
video amplifier. It is used to average or smooth a trace. Refer also to
video bandwidth.

VSWR
The abbreviation for voltage standing wave ratio. This is the ratio
of maximum amplitude to the minimum amplitude of corresponding
components of the field (or voltage or current) appearing along the
transmission path in the direction of propagation. The standing wave
ratio in a uniform transmission line is calculated with the following
formula:

1+
J(where p is the reflection coef ficient)

l—p

Zero span
The case in which a spectrum analyzer’s local oscillator remains fixed at
a given frequency so that the analyzer becomes a fixed-tuned receiver.
In this state, the bandwidth is equal to the resolution bandwidth.
Signal-amplitude variations are displayed as a function of time. To avoid
loss of signal information, the resolution bandwidth must be as wide as
the signal bandwidth. To avoid any smoothing, the video bandwidth must
be set wider than the resolution bandwidth.
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100 MHz comb out, 1-22

10 MHz ref output, 1-26
1-1.8 GHz setup, 4-5
11940/11941, 4-8

11940 close-field probe, 4-8
11941 close-field probe, 4-8
1-2.9 GHz setup, 4-6
.15-30 MHz setup, 4-3

1-5 GHz setup, 4-7

.2-1 GHz setup, 4-4
30-300 MZ setup, 4-9
9-150 kHz setup, 4-11

absolute amplitude accuracy, Glossary-2
accept avg data, 4-13
accept qp data, 4-14
access
frequency bands, 4-32
accuracy
amplitude, Glossary-2
frequency, Glossary-10
scan, Glossary-25
span, Glossary-27
active function block, 1-19
active function readout, Glossary-2
active marker, Glossary-2
active trace, Glossary-2
address
table, 4-69
tower, 4-72
Amerian Standard Code for Information Interchange, Glossary-3
ampcor, 3-120
amplifier
video, Glossary-31
amplitude, 1-19
left marker, Glossary-2
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right marker, Glossary-2
select, 4-60
selecting, 3-92
amplitude accuracy, Glossary-2
amplitude, Glossary-2
relative, Glossary-24
amplitude correction factors
delete point, 4-25
edit, 4-27
edit done, 4-28
on off, 4-81
purge, 4-50
save, 4-b9
select amplitude, 4-61
select frequency, 4-66
select point, 4-65
amplitude corrections
editing, 3-124
analyzer
spectrum, Glossary-28
analyzer distortion products, 6-34
analyzer functions
change, 3-140
fundamental, 3-140
anechoic chamber, Glossary-3
annotation, 1-31
antenna
biconical, 4-80
log periodic, 4-80
antenna correction factors, 4-80
antenna factor, Glossary-3
antenna factors, 4-80
archiving responses, 3-144
area
title, Glossary-29
artificial mains network, Glossary-16
ASCII, Glossary-3
attenuation, Glossary-3
IF, Glossary-13
attenuator
input, Glossary-14
automated
test menu, 1-9
automated conducted measurement, 3-31
automated diagnostic measurement, 3-5
automated measurements
making, 3-170
automated radiated measurement, 3-56
automatn menu, 1-9

Index-3



auto measure, 4-15
sequence, 3-172
auto gqp at mkr, 4-52
aux if output, 1-26
aux interface, 1-26
aux video output, 1-26
av
detector, 4-26
average
video, Glossary-31
average measurements, 3-163, 4-51
average noise level
displayed, Glossary-7
avg auto at mkr, 4-16
avg det on off, 4-17
avg man at mkr, 4-18
avg measurements, 4-51

band boundaries, measuring signals near, 6-43
band lock, 6-43
bandwidth
change, 3-141
impulse, Glossary-14
measurement, Glossary-17
resolution, Glossary-25
video, Glossary-32
bandwidth selectivity, Glossary-3
battery
backed RAM, Glossary-3
biconical antenna, 4-80
blank mode, Glossary-3
blank trace, 4-88
blnk tr, 4-89
bnd lock on off, 6-43
broadband responese, Glossary-4
broadband signals, 3-146
bus
Hewlett-Packard Interface Bus, Glossary-12

cable loss, 4-30, 4-31
calibration
cable loss, 4-31
external attenuation, 4-31
preamplifier, 4-31
calibration procedure
spectrum analyzer, 2-3
cal out, 1-22
card

Index-4



installing, 2-3
memory, Glossary-18
personality, Glossary-22
save to, 4-58
card reader, Glossary-4
cards
RAM, Glossary-23
caution
auto measure, 4-15
firmware version, 1-3
recall from card, 4-58
save to card, 4-58
center frequency, 4-19
change, 3-140
CFR, Glossary-4
chamber
anechoic, Glossary-3
change function values, 1-27
changing a file’s prefix, 3-134
changing analyzer functions, 3-140
characteristics, Glossary-4
character set, Glossary-4
CISPR, Glossary-4
CISPR 22, class A radiated, 3m limit line, 3-87
CISPR 22, class B radiated, 3m limit line, 3-87
class A average conducted limit line, 3-87
class A quasi-peak conducted limit line, 3-87
class B average conducted limit line, 3-87
class B quasi-peak conducted limit line, 3-87
clear display
active function area, 1-27
clearing user memory, 2-4
clear markers, 4-20
clear write mode, Glossary-4
close-field probe, 4-8
test set-up, 3-4
cnt res auto man, 6-11
code
firmware, Glossary-10
Code of Federal Regulations, Glossary-4
comb generator, more accurate frequency measurements, 6-46
comb gen on off, 6-43
command, Glossary-5
communications
federal, Glossary-10
Communications
Department of, Glossary-7
comparing signals, 6-22
compatability
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electromagnetic, Glossary-8
component

spectral, Glossary-27
compression

gain, Glossary-12
conducted

data, 5-9

setup (sample c), 5-9
conducted emissions, Glossary-5
conducted measurement

automated, 3-31

manual, 3-40
configuration

test menu, 1-7
configuration menu, 1-7
connector

100 MHz comb out, 1-22

10 MHz ref output, 1-26

aux [F output, 1-26

aux video output, 1-26

cal output, 1-22

earphone, 1-25

event counter input, 1-25

ext alc input, 1-24

external detector flatness input, 1-24

external keyboard, 1-27

ext refin, 1-25

ext trig input, 1-27

gate output, 1-25

gate trigger input, 1-25

hi sweep in/out, 1-27

HP-IB interface, 1-26

interval counter input, 1-25

LO output, 1-25

monitor output, 1-26

sweep output, 1-27

sweep + tune output, 1-25

TV trig output, 1-24
continue measure, 4-21, 4-40
continuous sweep mode, Glossary-5
control functions, 1-21
conventions

manual, 1-4
copy, 1-21, 4-83, 4-84, 4-86, 4-87, 4-90

hard, Glossary-12
correction factors, Glossary-5
create limit, 4-22
creating transducer correction factors, 3-123
current probe, Glossary-5
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D data
view, 4-83
data controls, 1-27
data keys, 1-21, 1-28
data line, Glossary-5
date code
firmware, Glossary-10
dBp) VA V/m A/m, 4-23
deactivate function, 1-27
debug mode, Glossary-6
default, Glossary-6
delete point, 4-25
delete segment, 4-24
deleting
limit lines, 3-101
deleting transducer correction factors, 3-129
delta marker, 6-22, Glossary-6
demodulation
dwell time, 3-143
external speaker, 3-143
demodulation output
listening to, 3-143
Department of Communications, Glossary-7
detection
peak (mode), Glossary-21
detection mode
normal, Glossary-21
detector
average (av), 4-26
envelope, Glossary-9
peak, 4-26, Glossary-21
quasi-peak, Glossary-23
quasi-peak on off, 4-55
quasi-peak (qp), 4-26
detector mode
display, Glossary-6
detector pk qp av, 3-172
det pk pq av, 4-26
diagnostic
data, 5-5
setup (sample d), 5-5
diagnostic measurement
automated, 3-5
manual, 3-16
digital display, Glossary-6
display
digital, Glossary-6
linear, Glossary-15
log, Glossary-16
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pound (#) sign, 4-3, 4-4, 4-5, 4-6, 4-7, 4-9, 4-11
raster, Glossary-23
vector, Glossary-31
display compression
due to monitor output format, 1-32
display detector mode, Glossary-6
display dynamic range, Glossary-6
displayed average noise level, Glossary-7
displayed measurement results, Glossary-29
display fidelity, Glossary-7
display range, Glossary-7
display units, Glossary-7
distortion
harmonic, Glossary-12
intermodulation, Glossary-15
distortion products, 6-34
DLP, Glossary-7
installing, 2-3
DOC, Glossary-7
downloadable program, Glossary-7
drift, Glossary-8
dynamic range, Glossary-8
display, Glossary-6

earphone connector, 1-25
edit done, 3-128, 4-28
editing amplitude corrections, 3-124
editing limit lines, 3-91
editing transducer correction factors, 3-120
edit limit, 4-29
edit transder, 3-126, 4-27
edit transducer factors, 4-27
electric field strength, Glossary-8
electromagnetic compatability, Glossary-8
electromagnetic interference, Glossary-8
elements
trace, Glossary-29
EMC, Glossary-8
EMC accessories
list, 1-15
EMC auto-measurement personality
introduction, 1-6
EMC personality card
installing, 2-3
emission
LO, Glossary-16
emissions
conducted, Glossary-5
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radiated, Glossary-23
enter

file number, 4-58
envelope, Glossary-8
envelope detector, Glossary-9
equipment

shipped with system, 1-12, 1-15
error message, Glossary-9
evaluate

signal, 4-68
event cntr input, 1-25
ext alc input, 1-24
external attenuation, 4-31
external keyboard connector, 1-27
external mixer, Glossary-9
external Preamplifier, 4-30
ext keyboard, 1-27
ext preamp, 4-30
ext refin, 1-25
ext trig input, 1-27

factor

antenna, Glossary-3

scale, Glossary-25

shape, Glossary-26
factors

correction, Glossary-5

transducer, 4-80
far field, Glossary-9
fast fourier transform, Glossary-10
FCC, Glossary-10
FCC part 15, class A conducted limit line, 3-87
FCC part 15, class A radiated limit line, 3-88
FCC part 15, class B conducted limit line, 3-87
FCC part 15, class B radiated limit line, 3-88
features

front panel, 1-19
Federal Communications Commission, Glossary-10
federal regulations

code, Glossary-4
feedout

LO, Glossary-16
feedthrough

IF, Glossary-13

LO, Glossary-16
Fernmeldewesen Technischen Zentrum, Glossary-11
FFT, Glossary-10
fidelity
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display, Glossary-7
field
far, Glossary-9
near, Glossary-19
field strength
magnetic, Glossary-17
field strength measurement, 3-142
figure
noise, Glossary-20
file
limit line, Glossary-15
load, 4-37
file prefix
changing, 3-105, 3-134
filter
video, Glossary-32
fine-focus control, 1-30
firmkey, Glossary-10
firmware, Glossary-10
firmware date code, Glossary-10
fix-tuned receiver, 6-40
flatness, Glossary-10
flatness ext det in, 1-24
FM
incidental, Glossary-14
residual, Glossary-24
fourier transform
fast, Glossary-10
frequency, 1-19
intermediate, Glossary-13
select, 4-63
start, Glossary-28
stop, Glossary-28
frequency accuracy, Glossary-10
frequency bands
access, 4-32
frequency coordinate
selecting, 3-92
frequency range, Glossary-10
frequency resolution, Glossary-11
frequency response, Glossary-11
transducer, 4-80
frequency span, Glossary-11
frequency stability, Glossary-11
front-panel features, 1-19-23
front panel key, Glossary-11
FTZ, Glossary-11
FTZ, class B radiated limit line, 3-88
full span, Glossary-11
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function, Glossary-12
function readout
active, Glossary-2
functions
limit line, 3-85
fundamental analyzer functions, 3-140
fuse holder, 1-26

gain, 4-30
IF, Glossary-13
post detection, 4-54
gain compression, Glossary-12
gate output, 1-25
gate trigger input, 1-25

hard copy, Glossary-12

harmonic distortion, Glossary-12

harmonic lock, 6-43

harmonic mixing, Glossary-12

heterodyne, Glossary-12

Hewlett-Packard Interface Bus, Glossary-12
high sweep in/out, 1-27

hold, 1-27

HP-IB, Glossary-12

HP-IB interface connector, 1-26

identification
signal, Glossary-26
identifying distortion products, 6-34
IEC, Glossary-13
IEEE-488, Glossary-12
IF, Glossary-13
IF attenuation, Glossary-13
IF feedthrough, Glossary-13
IF gain, Glossary-13
image response, Glossary-13
impedance, Glossary-13
transfer, Glossary-30
impedence
input, Glossary-14
impulse bandwidth, Glossary-14
impulse noise
measurement, 6-31
incidental FM, Glossary-14
increase frequency readout resolution, 6-11
input
maximum level, Glossary-17
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input 50Q, 1-22
input 75Q, 1-22
input attenuator, Glossary-14
input impedance, Glossary-14
installing
DLP, 2-3
EMC personality card, 2-3
tower/turntable, 2-8
instrument state, 1-20
intensity control, 1-22
interface, Glossary-14
interface connectors, 1-26
interference
electromagnetic, Glossary-8
radio frequency, Glossary-25
intermediate frequency, Glossary-13
intermittent signals, 3-144
intermodulation distortion, Glossary-15
intermodulation distortion, third order, 6-37
International Electotechnical Commission, Glossary-13
interval cntr input, 1-25
introduction
EMC auto-measurement personality, 1-6
system, 1-10

key
firm, Glossary-10
front panel, Glossary-11
soft, Glossary-27
step, Glossary-28
knob, 1-21, 1-28

label, softkey, 1-19
left marker
amplitude, Glossary-2
level
displayed average noise, Glossary-7
maximum input, Glossary-17
reference, Glossary-24
limi msg on off, 4-33
limit
create, 4-22
edit, 4-29
load, 4-36
save, 4-b7
test, Glossary-29
limit line, Glossary-15
CISPR 22, class A radiated, 3m limit, 3-87
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CISPR 22, class B radiated, 3m limit, 3-87
class A average conducted, 3-87
class A quasi-peak conducted, 3-87
class B average conducted, 3-87
class B quasi-peak conducted, 3-87
FCC part 15, class A conducted, 3-87
FCC part 15, class A radiated, 3-88
FCC part 15, class B conducted, 3-87
FCC part 15, class B radiated, 3-88
FTZ, class B radiated, 3-88
VCCE, class 1 average conducted, 3-87
VCCI, class 1 average conducted, 3-87
VCCI, class 1 radiated, 3-88
VCCI, class 2 average conducted, 3-87
VCCI, class 2 quasi-peak conducted, 3-87
VCCI, class 2 radiated, 3-88
VDE 0871, class B conducted, 3-87
VDE, class A conducted, 3-87
VDE, class A radiated, 3-88, 3-89
VDE, class B radiated, 3-88

limit line file, Glossary-15

limit lines, 4-34
amplitude, 3-92

card, 3-86
creating, 3-85, 3-94
DLP, 3-86

editing, 3-85, 3-98
flat, 3-92

frequency coordinate, 3-92
listing, 3-86
load file, 4-37
loading, 3-86, 3-89
personality card, 3-86
point, 3-92
segment number, 3-91
slope, 3-92
storing, 3-85
type, 3-92
limit line table, Glossary-15
limit margin, 3-171
limit message on off, 4-33
limits on off, 4-35
line
data, Glossary-5
limit, Glossary-15
linear
view, 4-84
linear display, Glossary-15
linear input level, Glossary-15
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line front-panel key, 1-23
lines
limits, 4-34
line stabilization network, Glossary-16
line switch, 1-23
LISN, Glossary-16
listening to demodulated output, 3-143
listen marker, 4-48
listing of
limit lines, 3-86
transducer correction factors, 3-117
LO, Glossary-16
load file, 4-37
loading limit lines, 3-86, 3-89
loading transducer correction factors, 3-117
load limit, 4-36
load setup, 4-39
load transdcr, 4-38
load transducer factors, 4-38
local oscillator, Glossary-16
LO emission, Glossary-16
LO feedout, Glossary-16
LO feedthrough, 6-22, Glossary-16
log
view, 4-85
log display, Glossary-16
log periodic antenna, 4-80
lo output, 1-25
loss
cable, 4-30
low-level signals, 6-27
reducing attenuation, 6-27
reducing resolution bandwidth, 6-29
reducing video bandwidth, 6-30
video averaging, 6-31
low repetition signals, 3-144
Isn mkr, 4-48

magnetic field strength, Glossary-17
making automated measurements, 3-170
man max measure, 4-40
manual

test menu, 1-8
manual conducted measurement, 3-40
manual conventions, 1-4
manual diagnostic measurement, 3-16
manual menu, 1-8
manual radiated measurement, 3-67
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manual terms, 1-4
map
menu (softkey), 1-35
marker, Glossary-17
active, Glossary-2
ampitude:right, Glossary-2
amplitude:right, Glossary-2
delta, Glossary-6
listen, 4-48
noise, Glossary-20
normal, 4-48
marker A, 6-23
marker counter, 6-11
marker data, 4-41
print, 3-83, 4-49
marker delta, 6-22
marker functions, 1-21
marker norm pk, 4-42, 4-43
marker ->PK-PK, 6-24
marker tracking, 6-13
mask, Glossary-17
max
measure, 4-40
max hold a, 6-19
maximum hold, 6-17
maximum input level, Glossary-17
maximum on off, 4-44
maximum view, 4-45
max/min on off, 4-44
max/min view, 4-45
measure
auto, 4-15
continue, 4-21
man, 4-40
max, 4-40
measurement
quasi-peak, 3-155
measurement bandwidth, Glossary-17
measurement range, Glossary-17
measurement results
printing, 3-162, 3-169
measuring
field strength, 3-142
measuring low-level signals, 6-27
measuring signals near band boundaries, 6-43
memory, Glossary-18
nonvolatile, Glossary-20
random access, Glossary-23
read only, Glossary-24
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reserved, Glossary-24
memory card, 2-4, 2-8, Glossary-18
personality, Glossary-22
memory card reader, 1-22
menu, Glossary-18
misc, 4-46
menu map, 1-8, 1-35
message
error, Glossary-9
limit line pass/fail, 3-112
limit on off, 4-33
message block, 1-19
min hold ¢, 6-20
minimum hold, 6-17
minimum on off, 4-44
minimum view, 4-45
misc menu, 4-46
mixer
external, Glossary-9
mixing
harmonic, Glossary-12
mixing mode, Glossary-18
mk count on off, 6-11
mk track on off, 6-17
mode, 1-20
blank, Glossary-3
clear write, Glossary-4
continuous sweep, Glossary-5
debug, Glossary-6
detection (normal), Glossary-21
display detector, Glossary-6
mixing, Glossary-18
peak detection, Glossary-21
relative marker, Glossary-24
rosenfell detection, Glossary-25
sample detection, Glossary-25
single sweep, Glossary-26
stimulus response, Glossary-28
monitor output, 1-26
display compression, 1-32
more accurate frequency measurements, using comb generator, 6-46
multiple responses, Glossary-18
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N narrowband response, Glossary-19
narrowband signals, 3-146
near field, Glossary-19
negative peak, Glossary-19
network
line stablization, Glossary-16
noise
displayed average, Glossary-7
phase, Glossary-22
noise figure, Glossary-20
noise marker, Glossary-20
noise sidebands, Glossary-20
nonvolatile memory, Glossary-20
norm A/B on off, 4-47
normal detection mode, Glossary-21
normalization of signals, 3-151
normal marker, 4-42, 4-43, 4-48
nrm mkr, 4-48
number/units keypad, 1-28

() on/off switch, 1-23
operating performance
specifications, Glossary-27
operating system, Glossary-21
options
system, 1-12, 1-16
oscillator
local, Glossary-16

P parameter units, Glossary-21
peak
detector (pk), 4-26
negative, Glossary-19
positive, Glossary-22
peak detection mode, Glossary-21
peak detector, Glossary-21
peaking signal amplitude, 6-15
peak marker, 4-42, 4-43
performance
operating, Glossary-27
persistence
variable, Glossary-31
personality, Glossary-22
installing, 2-3
phase lock, Glossary-22
phase noise, Glossary-22
pk
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detector, 4-26
point deletion, 4-25
positive peak, Glossary-22
post detection gain, 4-54
pound (#) sign, 4-3, 4-4, 4-5, 4-6, 4-7, 4-9, 4-11
power input, 1-26
preamplifier, Glossary-22
calibration with, 4-30
system sensitivity, 4-30
predefined trace, Glossary-22
prefix
of a file, 3-134
serial, Glossary-26
presel default, 6-15
preselector, Glossary-22
preselector peak, 6-15
presel peak, 6-15
preset, 1-20
printing measurement results, 3-162, 3-169
print marker data, 3-83
print mkr data, 4-49
probe
close-field, 4-8
current, Glossary-5
probe pwr, 1-22
program
downloadable, Glossary-7
purge transdcr, 4-50
purity
spectral, Glossary-27

ap
detector, 4-26
qp det on off, 4-55
gp man at mkr, 4-53
gp measurements, 4-51
qp x10 on off, 4-54
quasi-peak
auto at marker, 4-52
detector, 4-26
manual at marker, 4-53
quasi-peak detector, Glossary-23
quasi-peak measurements, 3-155, 4-51
query, Glossary-23
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R radiated
data, 5-12
setup (sample r), 5-12
test set-up, 3-65
radiated emissions, Glossary-23
radiated measurement
automated, 3-56
manual, 3-67
using biconical antenna, 3-54
radio frequency interference, Glossary-25
RAM
battery backed, Glossary-3
RAM cards, Glossary-23
random access memory, Glossary-23
range
display, Glossary-7
display dynamic, Glossary-6
dynamic, Glossary-8
frequency, Glossary-10
measurement, Glossary-17
raster display, Glossary-23
reader
card, Glossary-4
read only memory, Glossary-24
rear-panel features, 1-24-27
recall, 1-21
recommended accessories
list, 1-14, 1-18
reference level, Glossary-24
change, 3-141
ref level, 3-141
register
state, Glossary-28
relative amplitude accuracy, Glossary-24
relative marker mode, Glossary-24
reserved memory, Glossary-24
residual FM, Glossary-24
residual responses, Glossary-24
resolution, Glossary-25
frequency, Glossary-11
signal, Glossary-26
resolution bandwidth, Glossary-25
resolving signals, 6-4-9
response
broadband, Glossary-4
frequency, Glossary-11
image, Glossary-13
narrowband, Glossary-19
spurious, Glossary-28
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responses
multiple, Glossary-18
residual, Glossary-24
return, 4-56
RFI, Glossary-25
rf out 509, 1-22
rf out 759, 1-22
right marker
amplitude, Glossary-2
rosenfell detection mode, Glossary-25
RPG knob, 1-28
RS-232 interface connector, 1-26

sample ¢, 5b-9
sample d, 5-5
sample detection mode, Glossary-25
sample r, 5-12
save, 1-21
save limit, 4-57
save to card, 4-58
save transdcr, 4-59
save transducer factors, 4-59
scale factor, Glossary-25
scan (frequency span) accuracy, Glossary-25
screen annotation, 1-31-34
segment
delete, 4-24
select, 4-62
segment number
selecting, 3-91
select amplitud, 3-127, 4-60, 4-61
select amplitude, 4-60
select freq, 3-127, 4-63, 4-66
select frequency, 4-63
select frequency coordinate, 3-92
selectivity
bandwidth, Glossary-3
select point, 3-126, 4-65
select segment, 4-62
select type, 4-64
sensitivity, Glossary-26
preamplifier, 4-30
spectrum analyzer, 6-27
serial prefix, Glossary-26
set
character, Glossary-4
setup
1-1.8 GHz, 4-5
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1-2.9 GHz, 4-6
.15-30 MHz, 4-3
1-5 GHz, 4-7
.2-1 GHz, 4-4
30-300 MZ, 4-9
9-150 kHz, 4-11
load, 4-39
setup menu
map, 1-8
setups, 4-67
shape factor, Glossary-26
shipped
with system, 1-12, 1-15
sidebands
noise, Glossary-20
signal
archiving, 3-144
discriminating between, 3-146
intermittent, 3-144
low repetition, 3-144
normalization, 3-1561
relative changes, 3-151
signal comparison, 6-22
signal evaluate, 4-68
signal indentification, Glossary-26
signal resolution, Glossary-26
signal tracking, 6-13
single sweep mode, Glossary-26
sinusoid, Glossary-26
softkey, Glossary-27
softkey label, 1-19
softkey menu map, 1-35
softkeys, 1-19
span, 1-19, Glossary-27
change, 3-140
frequency, Glossary-11
full, Glossary-11
video, Glossary-32
span accuracy, Glossary-27
span zoom, 6-17
specifications, Glossary-27
spectral component, Glossary-27
spectral purity, Glossary-27
spectrum, Glossary-27
spectrum analyzer, Glossary-28
calibration procedure, 2-3
spurious response, Glossary-28
stability
frequency, Glossary-11
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start frequency, Glossary-28
change, 3-140
state register, Glossary-28
step key, Glossary-28
step keys, 1-21, 1-29
stimulus response mode, Glossary-28
stop frequency, Glossary-28
change, 3-140
storing
limit lines, 3-101
storing transducer correction factors, 3-129
internal memory, 3-132
RAM card, 3-129
strength
electric field, Glossary-8
susceptibility
making localized measurements using HP 8591E, 3-23
making localized measurements using HP 8593E, 3-26
making localized measurements using HP 8594E, 3-26
making localized measurements using HP 8595E, 3-26
making localized measurements using HP 8596E, 3-26
test set-up, 3-21
sweep mode
continuous, Glossary-5
sweep modes, 1-31, 1-34
sweep output, 1-27
sweep time, Glossary-29
sweep+tune output, 1-25
sym tab overflow
warning, 2-3
syntax, Glossary-29
system
equipment shipped, 1-12, 1-15
introduction, 1-10
operating, Glossary-21

table

limit line, Glossary-15

view, 4-87

view data, 3-173
table address, 4-69
table cc stop, 4-70
table cw stop, 4-71
tabular output

measurement, 3-173
terms

manual, 1-4
test limit, Glossary-29
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test menu
automated, 1-9
configuration, 1-7
manual, 1-8
third-order intermodulation distortion, 6-37
title area, Glossary-29
tower address, 4-72
tower dn stop, 4-73
tower turntabl, 4-76
tower/turntable
installing, 2-8
tower up stop, 4-74
tower vert hor, 4-75
trace, Glossary-29
active, Glossary-2
blank, 4-88
predefined, Glossary-22
view, 4-88, 4-89
trace A wr vw mx, 4-77
trace B vw off, 4-78
trace B wr vw of, 4-79
trace elements, Glossary-29
trace modes, 1-31, 1-34
tracking generator
external leveling input, 1-24
output, 1-22
tracking unstable signals, 6-17
transder, 3-120
transder factors, 4-80
transder on off, 3-128, 4-81
transducer, Glossary-29
transducer correction
testing, 3-128
transducer correction factors
amplitude coordinate, 3-127
card, 3-117
creating, 3-123
deleting, 3-129
DLP, 3-117
editing, 3-120
LISN, 3-118
listing, 3-117
loading, 3-117
personality card, 3-117
storing, 3-129
storing internally, 3-132
storing on RAM card, 3-129
transducer correction functions, 3-125
transducer corrector factor
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frequency coordinate, 3-127
transducer factors, 4-80

delet point, 4-25

edit, 4-27

edit done, 4-28

load, 4-38

load file, 4-37

purge, 4-50

save, 4-b9

select amplitude, 4-61

select freq, 4-66

select point, 4-65
transducer factors on off, 4-81
transducer on off, 4-81
transfer impedance, Glossary-30
trigger modes, 1-31, 1-34
turn off active function, 1-27
turntable

installing, 2-8
tv trig output, 1-24
type

select, 4-64

selecting, 3-92

UNCAL, Glossary-30
UNCOR, Glossary-30
units, Glossary-30
display, Glossary-7
parameter, Glossary-21
update, Glossary-30
upgrade, Glossary-30
user memory
clearing, 2-4
using limit lines, 3-85

variable persistence, Glossary-31

VCCI, class 1 average conducted limit line, 3-87
VCCI, class 1 radiated limit line, 3-88

VCCI, class 2 average conducted limit line, 3-87
VCCI, class 2 quasi-peak conducted limit line, 3-87
VCCI, class 2 radiated limit line, 3-88

VDE, Glossary-31

VDE 0871, class B conducted limit line, 3-87
VDE, class A conducted limit line, 3-87

VDE, class A radiated limit line, 3-88

VDE, class B radiated limit line, 3-88

vector display, Glossary-31

Verband Deutscher Electrotechniker, Glossary-31
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video, Glossary-31
video amplifier, Glossary-31
video average, Glossary-31
video averaging, 6-31
video bandwidth, Glossary-32
video filter, Glossary-32
view

maximum, 4-45

minimum, 4-45
view data, 4-83
view linear, 4-84
view log, 4-85
view table, 3-173, 4-87
view trace, 4-88, 4-89
view tr/blank tr, 4-88
vol-inten, 1-22
voltage selector, 1-26
voltage standing wave ratio, Glossary-32
volume control, 1-22
VSWR, Glossary-32

W warning
sym tab overflow, 2-3
warranted
operating performance, Glossary-27
wave
sinusoid, Glossary-26
windows keys, 1-21

7 zero span, 6-13, Glossary-32
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