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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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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.

Warranty

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

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

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

Limitation of Warranty

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

Exclusive Remedies

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



Hewlett-Packard Software Product License Agreement and
Limited Warranty

Important Please carefully read this License Agreement before opening and operating
the equipment. Rights in the software are offered only on the condition that
# the Customer agrees to all terms and conditions of the License Agreement.
Opening the media envelope or operating the equipment indicates your
acceptance of these terms and conditions. If you do not agree to the License
Agreement, you may return the unopened package for a full refund.

License Agreement

In return for payment of the applicable fee, Hewlett-Packard grants the Customer a license in
the software, until terminated, subject to the following:

Use.
m Customer may use the software on one spectrum analyzer instrument.
m Customer may not reverse assemble or decompile the software.
Copies and Adaptations.
m Customer may not make copies or adaptations of the software:

o For archival purposes, or

o When copying or adaptation is an essential step in the use of the software with a computer
so long as the copies and adaptations are used in no other manner.

m Customer has no other rights to copy unless they acquire an appropriate license to reproduce
which is available from Hewlett-Packard for some software.

m Customer agrees that no warranty, free installation, or free training is provided by
Hewlett-Packard for any copies or adaptations made by Customer.

m All copies and adaptations of the software must bear the copyright notices contained in or on
the original.

Ownership.

m Customer agrees that they do not have any title or ownership of the software, other than
ownership of the physical media.

m Customer acknowledges and agrees that the software is copyrighted and protected under the
copyright laws.

m Customer acknowledges and agrees that the software may have been developed by a third
party software supplier named in the copyright notice(s) included with the software, who
shall be authorized to hold the Customer responsible for any copyright infringement or
violation of this License Agreement.

Transfer of Rights in Software.

m Customer may transfer rights in the software to a third party only as part of the transfer
of all their rights and only if Customer obtains the prior agreement of the third party to be
bound by the terms of this License Agreement.
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m Upon such a transfer, Customer agrees that their rights in the software are terminated and
that they will either destroy their copies and adaptations or deliver them to the third party.

m Transfer to a U.S. government department or agency or to a prime or lower tier contractor
in connection with a U.S. government contract shall be made only upon their prior written
agreement to terms required by Hewlett-Packard.

Sublicensing and Distribution.

m Customer may not sublicense the software or distribute copies or adaptations of the software
to the public in physical media or by telecommunication without the prior written consent of
Hewlett-Packard.

Termination.

m Hewlett-Packard may terminate this software license for failure to comply with any of these
terms provided Hewlett-Packard has requested Customer to cure the failure and Customer
has failed to do so within thirty (30) days of such notice.

Updates and Upgrades.

m Customer agrees that the software may include future updates and upgrades which may be
available from HP under a separate support agreement.

Export.

m Customer agrees not to export or re export the software or any copy or adaptation in
violation of the U.S. Export Administration regulations or other applicable regulations.



Limited Warranty

Software.

Hewlett-Packard warrants for a period of 1 year from the date of purchase that the software
product will execute its programming instructions when properly installed on the spectrum
analyzer instrument indicated on this package. Hewlett-Packard does not warrant that the
operation of the software will be uninterrupted or error free. In the event that this software
product fails to execute its programming instructions during the warranty period, customer’s
remedy shall be to return the measurement card (“media”) to Hewlett-Packard for replacement.
Should Hewlett-Packard be unable to replace the media within a reasonable amount of time,
Customer’s alternate remedy shall be a refund of the purchase price upon return of the
product and all copies.

Media.

Hewlett-Packard warrants the media upon which this product is recorded to be free from
defects in materials and workmanship under normal use for a period of 1 year from the
date of purchase. In the event any media prove to be defective during the warranty period,
Customer’s remedy shall be to return the media to Hewlett-Packard for replacement.
Should Hewlett-Packard be unable to replace the media within a reasonable amount of time,
Customer’s alternate remedy shall be a refund of the purchase price upon return of the
product and all copies.

Notice of Warranty Claims.
Customer must notify Hewlett-Packard in writing of any warranty claim not later than thirty
(30) days after the expiration of the warranty period.

Limitation of Warranty.

Hewlett-Packard makes no other express warranty, whether written or oral, with respect

to this product. Any implied warranty of merchantability or fitness is limited to the 1 year
duration of this written warranty. This warranty gives specific legal rights, and Customer may
also have other rights which vary from state to state, or province to province.

Exclusive Remedies.

The remedies provided above are Customer’s sole and exclusive remedies. In no event shall
Hewlett-Packard be liable for any direct, indirect, spel, incidental, or consequential damages
(including lost profit) whether based on warranty, contract, tort, or any other legal theory.

Warranty Service.
Warranty service may be obtained from the nearest Hewlett-Packard sales office or other
location indicated in the owner’s manual or service booklet.
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Safety Symbols

The following safety symbols are used throughout this guide. Familiarize yourself with each of
the symbols and its meaning before operating this instrument.

Caution The caution sign denotes a hazard. It calls attention to a procedure which, if
not correctly performed or adhered to, could result in damage to or destruction
0 of the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met.
Warning The warning sign denotes a hazard. It calls attention to a procedure

which, if not correctly performed or adhered to, could result in injury
or loss of life. Do not proceed beyond a warning sign until the indicated
conditions are fully understood and met.

General Safety Considerations

Warning

¢

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

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

Warning There are many points in the instrument which can, if contacted, cause
personal injury. Be extremely careful. Any adjustments or service
g procedures that require operation of the instrument with protective
covers removed should be performed only by trained service personnel.
Caution Before the spectrum analyzer is switched on, make sure its primary power

circuitry has been adapted to the voltage of the ac power source.

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in.
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HP 8590 Series Spectrum Analyzer Documentation Description

Manuals Shipped with Your Spectrum Analyzer
HP 8590 Series Spectrum Analyzer User’s Guide

Describes how to prepare the analyzer for use.

Describes analyzer features.

Describes common applications.

Tells how to make measurements with your spectrum analyzer.
Includes error messages.

HP 8590 E-Series Spectrum Analyzer Calibration Guide

Provides analyzer specifications and characteristics.
Provides manual procedures to verify specifications.
Indicates the test equipment required for verification.

HP 8590 D-Series and E-Series Spectrum Analyzer Quick Reference Guide

Describes how to make a simple measurement with your spectrum analyzer.
Briefly describes the spectrum analyzer functions.
Lists all the programming commands.

HP 8590 E-Series Option 012 User’s, Calibration and Service Guide

viii

This guide provides all the information needed to install and operate the HP 85723A DECT
measurements personality and Option 012 DECT Source. This will allow you to make
DECTmeasurements and generate a DECT signal. This guide also provides calibration and
service information for the HP 8590 E-Series Option 012, DECT Source. This includes

the performance verification tests required to determine if the DECT Source meets its
specifications and the information required to adjust and repair the DECT Source to
assembly level.

To use this guide:

1. Perform the procedures in Chapter 1. The procedures in Chapter 1 explain how to
prepare the spectrum analyzer to make a DECT measurement and how to prepare the
DECT Source to generate a DECT signal.

2. Once you have completed Chapter 1, you can proceed to Chapter 2. Chapter 2 contains
the procedures for making measurements with the DECT measurements personality. It
also contains procedures on how to use the HP 8590 E-Series Option 012 DECT Source.



The rest of the guide contains reference information that you may want to refer to.

Chapter 3 contains the verification tests for the HP 85723A DECT measurements
personality. The verification tests should be performed at least once a year.

Chapter 4 contains information about how to use a computer to operate the HP 85723A
DECT measurements personality.

Chapter 5 contains information about what to do if you have a problem with the

HP 85723A DECT measurements personality.

Chapter 6 contains reference information about the HP 85723A DECT measurements
personality’s functions.

Chapter 7 contains general reference information about the HP 85723A DECT
measurements personality.

Chapter 8 contains reference information about the HP 85723A DECT measurements
personality’s programming commands.

Chapter 9 contains calibration information for the HP 8590 E-Series Option 012, DECT
Source.

Chapter 10 contains service information for the HP 8590 E-Series Option 012, DECT
Source.



What is the DECT Mobile Communication System?

The Digital European Cordless Telecommunications (DECT) system is a means of communication
without the transmission lines that traditionally link a telecommunications system. With DECT,
the transmission occurs between for example a telephone handset (also called a portable part
or PP) and a base station (also called a fixed part or FP). The frequency for the portable part
and fixed part transmission is called the carrier frequency, and every carrier frequency is
assigned a channel number. Because a portable part and a fixed part use the same carrier
frequency, they must share the carrier frequency by using a time division duplexing (TDD)
scheme. Time division means that either the portable part or the fixed part can only transmit
during its assigned time period (so the time period is divided). Duplexing means that the
transmissions from the portable part and the fixed part appear to occur simultaneously to the
telephone user.
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Figure 0-1. Timing for Handset (PP) and Base Station ( FP) Transmission

Table 0-1.
Number Description
1 The time period in which the fixed part and portable part transmissions

occur. This time period is called a frame. Each frame is 10 ms long and
contains 11520 bits.

The time period in which the portable part transmission occurs.
The time period in which the fixed part transmission occurs.
The selected display range (70 dB or 110 dB).

(S I VR V]

The fixed part burst or timeslot.

The basic technical characteristics are defined by the European Telecommunications Standards
Institute Radio Equipment and Systems DECT/(ETSI RES DECT) approval test specification.

The frequency band for a DECT transceiver is defined as 1.88 GHz to 1.9 GHz. Each DECT
transceiver is allocated 10 channels which are spaced 1.728 MHz apart.

The TDMA frame structure has 24 timeslots, allowing each carrier to be switched on up to 24
times in the 10 ms frame. For normal conversation the DECT portable part will only use two of
these timeslots, (one for receiving and one for transmitting).



What does the HP 85723A DECT measurements personality do?

The HP 85723A DECT measurements personality can help determine if a DECT transmitter is
working correctly. The HP 85723A controls HP 8590 Series spectrum analyzer hardware for the
testing of a DECT transmitter according to most of the specifications in the ETSI RES DECT
approval test specification. This test specification defines complex, multi part measurements
used to maintain an interference free environment. For example, the test specification

includes searching for spurious emissions and for measuring intermodulation products. The

HP 85723A automatically makes these measurements using the algorithms defined by this test
specification. The detailed results displayed by the measurements allow you analyze DECT
system performance, and also allow you to alter measurement parameters for further analysis.

The HP 85723A DECT measurements personality also allows you to control the

HP 8590 E-Series Option 012, DECT Source. The DECT Source provides a built in DECT
stimulus allowing you to generate a signal to perform receiver sensitivity testing or provide a
stimulus for RF sub-assemblies.

Key Conventions
The following key conventions are used in this guide:

Text shown like this represents a key physically located on the spectrum
analyzer.

Text shown like this represents a softkey. (The softkeys are located next to the
softkey labels, and the softkey labels are the annotation on the right side of
the spectrum analyzer display.)

Screen Text Text printed in this typeface indicates text displayed on the spectrum analyzer.

Spectrum Analyzer Operation

If you are not familiar with your spectrum analyzer, refer to the HP 8590 Series Spectrum
Analyzer User’s Guide and the HP 8590 D-Series and E-Series Spectrum Analyzer
Programmer’s Guide. These manuals describe spectrum analyzer preparation and verification,
and tell you what to do if something goes wrong. Also, they describe spectrum analyzer
features and tell you how to make spectrum analyzer measurements. Consult these manuals
whenever you have a question about standard spectrum analyzer use.
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Getting Started

The procedures in this chapter describe how to prepare the spectrum analyzer to measure
a DECT transmission and how to prepare the DECT Source to generate a DECT signal. This
chapter contains the following information:

m Descriptions of the equipment that you will need.

m Descriptions of the HP 8590 Series spectrum analyzer front-panel features that you will be
using.

m Procedures for preparing to make a measurement.
m Procedures for preparing the DECT Source.

Procedures for accessing the spectrum analyzer functions (performing the procedures in this
section is optional).

You should do all the procedures in “Preparing to Make a Measurement” before proceeding to
Chapter 2.
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The Equipment that You Will Need

To prepare the spectrum analyzer to measure a signal from a DECT transmitter, you need the
following equipment.

SPECTRUM ANALYZER
o= INSTRUMENT STATE

[ e o B
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1 An HP 8593E, HP 8594E, HP 8595E, or HP 8596E spectrum analyzer with the required
options installed in the spectrum analyzer. The required options, and any substitute for a
required option, are listed in the following table.

Réquired Option

Substitute for
the Required Option

Description

Option 004, the
precision frequency
reference

A 10 MHz, -2 to + 10 dBm signal
from an external precision
frequency reference.

Increases the frequency
accuracy of the spectrum
analyzer.

Option 012, the DECT
Source

HP 8665A Opt H10

Provides a DECT signal
generated from a data stream
and TDMA pulse.

Option 101, the fast None Provides the 20 ms to 20 ps
time-domain sweeps sweep times in zero span.
option card

Option 105, the None Provides the time gating needed

time-gated spectrum
analyzer option card

in the power versus time and
frequency and modulation
measurements. (If you are
retrofitting an older spectrum
analyzer, the Option 105 card
must have a serial number
prefix of 3121K or higher.)

Option 112, the DECT
demodulator option
card

An HP 53310A modulation domain
analyzer with option 031. When real
time demodulated data is required,
there is no substitute

Performs the frequency and
deviation measurements. When
used in conjunction with Opt
012 provides real time data
demodulation.

2 The HP 85723A DECT measurements personality read-only memory (ROM) card. The DECT
measurements personality is a program that resides on this ROM card.

3 Two BNC-male to BNC-female right-angle adapters. The HP part number for the adapters is

1250-0076.

4 A short BNC cable, HP part number 8120-2682.
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The HP 8590 Series Spectrum Analyzer Front-Panel Features

To use the DECT measurements personality, you need to be familiar with the following features
of an HP 8590 Series spectrum analyzer.
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1 The annotation on the right side of the spectrum analyzer display shows the softkey labels.
The softkey labels display the different functions that can be selected. In this gulde the

softkey labels are shown in text as shaded boxes (for example, DE

2 The dark grey keys next to the spectrum analyzer display are softkeys. To select the
function shown by the softkey label, press the softkey that is next to the softkey label.

3 can be used to access the spectrum analyzer mode of operation or the DECT
measurements personality. In this guide, the front-panel keys are shown in text as boxes

(for example, (MODE)).

is used to print the screen display on a printer or plot the screen display on a plotter.
is used to terminate entries made with the data keys.

The data keys are used to enter numbers.

The INPUT 509 connector is where the signal to be measured is applied.

The CAL OUT connector provides a 300 MHz, —10 dBm calibration signal. The calibration
signal is used by the spectrum analyzer to perform the spectrum analyzer amplitude and
frequency self-calibration routines.

®W 3 O Ot s

9 The volume and intensity knobs control the volume of the speaker and the intensity of the
spectrum analyzer display respectively. The inner knob controls the intensity, the outer
knob controls the volume,

10 The memory card reader is where a random-access memory (RAM) or read-only memory
(ROM) card is inserted.

11 The DECT SOURCE 500 connector.
12 turns the spectrum analyzer on or off.
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Preparing to Make a Measurement

This section explains the steps that are necessary to prepare the spectrum analyzer for making
DECT measurements. The steps are as follows:

1. Load the DECT measurements personality into the spectrum analyzer’s memory.
Perform the spectrum analyzer’s self-calibration routines.

Connect the cables to the spectrum analyzer’s rear panel.

Access the DECT measurements personality.

Configure the personality for your test equipment.

S ook oo

Select a channel to test.
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Step 1. Load the DECT measurements personality

1 Plug the spectrum analyzer into an ac
power supply.

2 Press the key.
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3 Locate the arrow printed on the DECT
measurements personality’s card label.

4 Insert the card into the spectrum analyzer
with the card’s arrow matching the raised
arrow on the bezel around the
card-insertion slot.
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6 Press once the
key is no longer highlighted.
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7 Press . Press the INTERN
softkey so that CARD is underlined.

8 Press C
Ensure
spectrum analyzer screen. If dDECT is not
highlighted, turn the large knob on the
spectrum analyzer’s front panel until
“dDECT” is highlighted.

RECALL

INTERNAL
CRD

PZ213DTS

DECT

dDECT DLP
dINTSPUR DLP
dTGK DLP
dPTIMEFM DLP
dCID DLP

PZ2140T7S

When the spectrum analyzer has finished
loading the DECT measurements personality,

7the catalog entries will be blanked from the

spectrum analyzer display.

After completing this procedure, the DECT
measurements personality will remain in the
spectrum analyzer memory until it is deleted
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Step 2. Perform the spectrum analyzer’s self-calibration routines

For the spectrum analyzer to meet its specifications and characteristics, the self calibration
routines should be performed periodically or whenever the ambient temperature changes.
Refer to the HP 8590 Series User’s Guide for details on how often the self-calibration routines

should be performed.

To meet the specifications and characteristics,
the spectrum analyzer must be allowed to
warm up for at least 30 minutes before
performing these self-calibration routines.

1 Ensure that there is nothing connected to
the GATE TRIGGER INPUT connector on
the spectrum analyzer’s rear panel.

2 Attach the calibration cable from the CAL
OUT connector to the INPUT connector
with the appropriate adapters.

-- >
“o0 800 68

PZ215DTS

CAL FREQ
& AMPTD

PZ216D7S

The spectrum analyzer’s frequency and
amplitude self-calibration routines take about
9 minutes to complete. CAL:DONE is displayed
when the self-calibration routines are
finished. If an error message is displayed,
refer to the HP 8590 Series Spectrum
Analyzer User’s Guide.
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Step 3. Connect the cables to the spectrum analyzer’s rear panel

1 Attach the two right-angle BNC adapters to the GATE OUTPUT and the EXT TRIG INPUT
connectors located on the rear panel of the spectrum analyzer.

O 20 —
58Qp =
5650

5TEe

8 = =]0
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It is not necessary to remove the BNC cable after you have connected it to the right-angle
adapters. This cable can remain attached to the spectrum analyzer for all of the DECT
measurements and all of the self-calibration routines. If you need to move the spectrum
analyzer, the right-angle adapters prevent the BNC cable from being damaged when the
spectrum analyzer is set onto its rear feet.

3 Connect a TTL trigger signal to the GATE TRIGGER INPUT connector on the rear panel of
the spectrum analyzer.

—
PZ2220TS

This TTL trigger signal provides an external trigger for the spectrum analyzer. The trigger
signal needs to be a transistor-transistor logic (TTL) signal that generates a trigger signal edge
for every DECT frame. The external trigger signal can be supplied by the unit under test, or

by an associated piece of test equipment. The HP 85902A, Burst Carrier Trigger can be used
for this conversion.
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Two examples of using the HP 85902A, Burst Carrier Trigger are shown below.

SPECTRUM ANALYZER

MOBILE XCVR DIRECT IONAL 20 dB
UNDER TEST COUPLER ATTENUATOR gggggg GATE TRIGGER
S gg2s8 ineUT
- 2
\
HP85802A INPUT
BURST 508
CARRIER
TRIGGER
TTL SIGNAL
PB734LADT
Mobile Station in Self-Test Mode, Using a Directional Coupler
SPECTRUM ANALYZER
= 52855 [ GATE TRIGGER
= 22333\ INPUT
Oysse
©@ 0600 ao Soo
‘k INPUT
MOBILE XCVR POWER soq
UNDER TEST SPLITTER
HP85802A
BURST
CARRIER
TRIGGER
- TTL SIGNAL
PB735ADT

Mobile Station in Self-Test Mode, Using a Power Splitter

4 If you do not have Option 004: Disconnect the connector from the 10 MHz REF OUTPUT and
EXT REF IN connectors on the rear panel. Connect the 10 MHz signal from a precision
external frequency reference to the EXT REF IN connector. ’

fr
20 =
— )
PZ2230TS
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Step 4. Access the DECT measurements personality

1 Press (MODE), DEC‘I‘AN ZER to access the DECT measurements personality.

! DECT
ANALYZER

. T o
Ccle @R E=8

PZ224DTS

2 You will see the copyright message for the HP 85723A. This message is only displayed the first
time you access the DECT analyzer mode. After reading the copyright message, press
to erase the message.

Notice that when the spectrum analyzer is using the DECT measurements personality, DECT is
displayed in the upper right corner of the spectrum analyzer display.

4
REF 8.5 dBm #ATTEN 208 dB Config
PEAK [THONTTOR EBAND 77777707777 pm T s P s
Los . : : : : : : : :
18 ........ s ¢t s acsocrnsccennnasaatee s raracens st Aceas e v ae s e Tenanss st anats s ar oo anannctoenan .
' : : : : : : . . Physical
[=1:7 - : : : : : . . . Channel
O S S N R NI Pouer
CH 9 fIls] kg LT A
- Power
ve Time
st rFe (TR
SC FS i NG Spurs &
CORR i i Iniermod
: : : . : . : : : Freq &
......... O SOOI OO PRI Modulat
8 GHz STOP 41.98888 GH=z
1.8 MHZz #VBW 1 MH=z #SWP 1.8 sec L

YZ R also accesses the main menu for the DECT measurements personality.

If your spectrum analyzer does not have Option 004 installed in it, the message EXT PRECISION
FREQ REFERENCE REQUIRED will be displayed. This message is a reminder that you must use an
external frequency reference when using the DECT measurements personality. See the previous
procedure, “Step 3. Connect the cables to the spectrum analyzer’s rear panel” for information
about connecting an external frequency reference to the spectrum analyzer.

If any other messages are displayed, refer to Chapter 5, “If You Have a Problem.”
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Step 5. Configure the personality for your test equipment

1 Press

2 If you plan to use an external piece of equipment (for example, a directional coupler, fixed
attenuator, or test fixture) to connect the transmitter’s output to the spectrum analyzer’s
input, you need to enter the msertmn olsskof that equipment into the EXT LOSS function.

To enter the insertion loss, press EX GSS use the data keys to enter the insertion loss of
the external equipment, then press &d84] or (ENTER).
3 Select the trigger polarity for the external trigger (the external trigger is the TTL trigger

signal that is connected to the GATE TRIGGER INPUT connector on the rear panel of the
spectrum analyzer). If you want the spectrum analyzer to trigger on the positive edge of
the external trigger signal, press TR, EG POS so that POS is underlined. If you

want the spectrum a.nalyzer to tngger on the negatlve edge of the external trigger signal,

press TRIG POL NEG P

4 Enter the trigger delay time value. If you selected positive edge triggering, this is the time
from the positive edge of the trigger pulse to the start of the FP burst (see Figure 1-1). If
you selected negative edge triggering, this is the time from the end of the FP period to the
negatxve edge of the trigger pulse (see Figure 1-1). To enter the trigger delay time, press
s DE AY enter the trigger delay time (in microseconds) by using the data keys, then

press @

If you do not know the trigger delay time, you can use P : to adjust the trigger
delay time. You should complete the rest of the procedures in this section and then refer to
“To view the FP or PP burst” in Chapter 2 for more information.

6 If the input signal is a burst carrier, ensure that BURST is underlined in the ‘B -
softkey label. If necessary, press BUB.ST ONT S0 that BURST is underlined. If the mput
€O 'I‘ so that CONT is underlined.

signal is a continuous carrier, press BUR:

g accesses the configuration softkeys. The DECT measurements personality uses
the settings of the configuration softkeys when performing the measurements, you therefore
need to set the configuration softkeys whenever you initially test a transmitter or change your
test equipment. The settings for the configuration softkeys are retained until you change them;
pressing or turning the spectrum analyzer off does not change the settings of the
configuration softkeys.

Some measurements may not work if a configuration function is set incorrectly. For example,
you need to set the trigger delay time and the trigger polarity to perform the power versus
nme measurements, the frequency and modulation measurements, or use time-gating

F.;f,) with the adjacent channel power due to modulation measurement.
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Figure 1-1. Relationship Between the External Trigger and the DECT Frame

Table 1-1.
Number Description
1 The measurements personality assumes a 100 Hz 1:1 mark space ratio

frame trigger, where the rising edge of the frame trigger corresponds with
the turn on of time slot zero.

The external trigger signal.
The trigger delay time if TRIG i

. NEG is set to POS.

The trigger delay time if TRIG POL POS NEG is set to NEG.

The fixed part transmission time.

S O e WD

A DECT frame. A frame is 10 ms long.
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Step 6. Select a channel to test

1

Connect the RF signal from the transmitter to the spectrum analyzer input.

If Physmall l’_mhamlel is not displayed, you need to access the main menu of the DECT
measurements personality by pressing (MODE), DEC‘I’ ANALYZER

Press Physzcal Channel

Select whether the fixed part (FP) or portable part (PP) is to be tested. If you are testing
a FP, press 'I’RANSMI‘I’ FP PP so that FP is underlined. If you are testing a PP, press
TRANSMI‘I’ FP PP so that PP is underlined.

Select the channel to test.

m If you know the channel number, press CHANNEL NUMBER, enter the channel number
using the data keys, then press

m If you want the spectrum analyzer to ﬁnd and select the channel with the highest signal
level, press AUTD CHANNEL'.

® If you wish to tune to a specific frequency, press CH X CTR FREQ enter the frequency
(in MHz), then press (MHz). The channel number will be set to X automatically.

Press Mam Menu You are ready to perform the measurements that are described in
Chapter 2.

The functions accessed by Phys:mal(:ha.nnel allow you to select the source of transmission
(FP or PP), and the channel or frequency that you want tested.

&
REF 20.8 dBm #ATTEN 30 dB TRANSMIT
PEAK [MONITOR BAND - - - - - : - Fe PP
Lo : : : : : : : : :
16 ......... cemreeeesnseeenn sreseeeees FREE R [EREREREE ERRREEEEE [ARERRETEE [SERRRRE seeseeanns
dB/ : ) X : : : : : : EE
CHANNEL NUMBER
: : : : : AUTO
SRC . [ERRREREE [ERREEEEE [REEREERRD [ERREEREE [RRREREEEE
oFF . . . : : : : : CHANNEL
CH & o
CH ¥
.............................................................................. CTR FREQ
WA : : : :
SC FEl bl ......... gt s MONITOR
CORR ) HHH ” [ BAND
Main
' s . . . . . z Menu
START 1.88080 GH=z STOP 1.9860808 GHz
#RES BW 1.8 MHz #YBW 1 MH=z #SWP 1.060 sec L

Figure 1-2. Selecting Channel 1

Notice that the channel number is displayed on the left side of the spectrum analyzer display.
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Preparing to Use the DECT Source

This section explains the steps that are necessary to prepare the DECT Source as a stimulus for
sub-assembly testing or for the testing of fixed parts (FP) or portable parts (PP). The steps are
as follows:

1. Complete steps 1 through 4 in the previous section, “Preparing to make a measurement”.
2. Perform the DECT Source self-calibration routine.

3. Configuring the DECT Source for stand-alone applications.
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Step 2. Perform the DECT Source self-calibration routine

To meet the specifications and characteristics,

the spectrum analyzer must be allowed to
warm up for at least 30 minutes before
performing this self-calibration routine. The
spectrum analyzer self-calibration routine
must also be carried out prior to this routine.
(Refer to “Step 2. Perform the spectrum
analyzers self-calibration routines” within
this chapter.)

1 Ensure that there is nothing connected to
the GATE TRIGGER INPUT, TTL DATA IN,
TIMESLOT PULSE IN and RF SWITCH
CURRENT IN connectors on the spectrum
analyzer rear panel.

CALD1

2 Attach the calibration cable from the
DECT SOURCE 50 Q connector to the
INPUT 50 © connector.

3 Press (AUX CTRL), DECT SOURCE to access
the DECT Source menu.

-@@
bu

CALD2

--@@ .O @ ofe

A

CALD3

i of 2 then DECT SRC CAL .
Once you have verified that the rear panel
connectors have been removed press

5 The DECT Source calibration routine takes
approximately 1.5 minutes to complete.
DECT Source cal done is displayed when
the calibration routine is finished.
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Step 3. Configuring the DECT Source for standalone applications

1 Connect a TTL data signal to the TTL DATA IN connector on the rear panel of the spectrum
analyzer. This data is filtered using a 0.5 GFSK filter in the DECT Source.

If you apply a logic level of one to this connector it causes a positive frequency deviation of
the DECT carrier. A logic level of zero causes a negative frequency deviation of the DECT
carrier. The maximum frequency deviation is set internally to 288 kHz.

The TTL signal can be either continuous or bursted data. For bursted data the number of
ones and zeroes entered should be approximately equal and for continuous entry, the ones
and zeroes must be approximately equal for similar time periods, of 0.5ms for example.
For both bursted and continuous data you should avoid applying an input of more than 16
continuous ones Or zeros.

TTLCON

2 Connect a TTL signal to the TIMESLOT PULSE IN connector on the rear panel of the
spectrum analyzer.
If you apply a logic level of one to this connector it will turn the DECT Source RF switch
on, a logic level of zero will turn the DECT Source RF switch off. If no connections are
made to this input the RF switch defaults to the on state.

PULSECON

If the TTL IN connector is being supplied with continuous data a timeslot pulse is optional.

If the TTL IN connector is being supplied with bursted data you must provide a timeslot
pulse.

Note If you do not provide a timeslot puise erroneous frequency modulation results.
i Refer to Figure 1-3 for the recommended timing relationship between the
ﬁ bursted data and the timeslot pulse.
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3 The spectrum analyzer TTL DATA OUT connector supplies demodulated data from the
spectrum analyzer receiver path. This line can drive a standard TTL/CMOS load as well
as driving a 75 Q load with a 2 V p-p signal. This data is available regardiess of the
measurement being made assuming the spectrum analyzer is tuned to a DECT signal in zero
span. Noise is present on the TTL DATA OUT connector between data bursts, therefore care
should be taken when using the demodulated data.

TIMESLOT PULSE IN | |

TTL DATA N

—— 1o}

00— 03—
RF LEVEL —j— \

FREQUENCY
DEVIATION

PULSE

Figure 1-3.

Relationship Between TIMESLOT PULSE IN, TTL DATA IN, the RF Output Level and

the Frequency Deviation

Table 1-2.
Number Description
1 RF Output Level Risetime. Typically 5 ps.

Timeslot pulse timing advance. The TIMESLOT PULSE IN line should be
taken high between 5 us and 10 us before the data burst.

RF Output Level Falltime. Typically 5 us.

Timeslot pulse timing delay. The TIMESLOT PULSE IN line shouid be taken
low after the data burst is complete. Typically this delay should be
between 1 ps and 5 ps.
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1-19



Accessing the Spectrum Analyzer Functions (Optional)

The menus of the DECT measurements personality provide the softkeys that are normally
needed for making DECT measurements. You may want to use some spectrum analyzer
functions without leaving the DECT measurements personality, or you may want to exit the
personality. This section contains the procedures for the following:

m Access the spectrum analyzer functions while you are using the DECT measurements
personality.

m Access the spectrum analyzer mode.
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To access the spectrum analyzer functions while using the DECT
measurements personality mode

1 To use a spectrum analyzer function without leaving the DECT measurements personality,
Just press the front-panel key, and then the softkey. For example, to use the marker normal

function, press (MKR), then press MARKER NORMAL .
2 To return to a DECT measurements personality menu, you can do either of the following:

m To return to the DECT measurements personality menu that was displayed before the
spectrum analyzer front-panel key was pressed, press (MODE), (press the
key twice).

m To return to the main menu of the DECT measurements personality, press (MODE),

DECT ANALYZER .
Some spectrum analyzer front-panel keys can provide useful, supplemental functions for
DECT measurements, and most spectrum analyzer functions can be used while using the DECT
measurements personality. Refer to “Changes to the Spectrum Analyzer Functions During

DECT Operation” in Chapter 7 for the list of the functions that cannot be used while in the
DECT measurements personality.

MODE
=] DECT
! e ANALYZER
o 2 (O

T et sop

. =7 -
N1 ®eo @8

PZ224DTS
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To access the spectrum analyzer mode

m Press (PRESET). [P~RESETJ changes all of the DECT measurements personality functions back to
their default values, except for the functions in the configuration menu,

or,

m Press (MODE), then iS ZER Unlike (PRESET), selecting sP ;
does not change any of the DECT measurements personality softkey settmgs

When you press SPE, T! ,.,ZER or (PRESET ), the spectrum analyzer will exit the DECT
measurements persona.hty and use the spectrum analyzer mode instead. When the spectrum
analyzer is in the spectrum analyzer mode, DECT is no longer displayed in the upper right
corner of the spectrum analyzer display.

The DECT measurements personality can be reaccessed by pressing (MODE), then

SPECTRUM
ANALYZER

MODE

PRESET

PZ248DS
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Making a Measurement and Using the DECT
Source

This chapter demonstrates how to make measurements with the DECT measurements
personality. It also contains procedures on how to use the HP 8590E Option 012, DECT Source.
This chapter contains procedures for performing the following:

m Measuring carrier power, and the adjacent channel power.
m Measuring the amplitude and timing of a FP or PP transmission.
m Measuring the frequency error and frequency deviation of a carrier.

m Measuring the spurious emissions from a transmitter and measuring the intermodulation
products produced by two transmitters.

m Using the DECT Source.

Note 1. Before you begin any of the measurements, you need to do the following:

1 a. Perform the procedures in “Preparing to Make a Measurement” in

ﬁ Chapter 1.

b. Connect the RF signal from the transmitter to the spectrum analyzer
input.

2. Before you begin to use the DECT Source you must perform the necessary
procedures in “Preparing to Use the DECT Source” in Chapter 1.

Once a measurement has been completed, many of the measurements access the
“post-measurement” menu. The post-measurement menu contains functions that allow you to
repeat the previous measurement or change various testing parameters. For more information
about the post-measurement softkeys, refer to “The Post-Measurement Menu” in Chapter 6.
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Measuring Power

To make a power measurement, you use the functions that are accessed by pressing Power .
This section contains the procedures for performing the following measurements:

m Carrier power.

m Adjacent channel power due to switching transients.

m Adjacent channel power due to modulation.

Note
i

Except for using time-gating (GATE ON OFF is set to ON) during the adjacent
channel power due to modulation measurement, an external trigger is not
required for any of the power measurements. Refer to “To measure the
adjacent channel power due to modulation” for more information about
time-gating.
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To measure the carrier power

1 Ensure that the channel number selection agrees with the transmitter’s RF output. Refer to
“Step 6. Select a channel to test” in Chapter 1 for more information.

2 Press is not displayed, press (MODE),

3 Ensure that the transmitter’s RF output power on the unit under test is set to the normal
power settmg

personality will remeasure the mean carrier power level.

6 If you want to select the number of sweeps the spectrum analyzer measures, from the

number of bursts to be measured and then press (ENTER). After the measurement has been
completed, the number of bursts used for the measurement is displayed on the left side of
the spectrum analyzer display.

power carrier, and then displays the results.

»

o jeeL 1
REF .e dBnm #ATT 10 dB REPEAT
SMPL [CARRIER POWER - ; : g B ; : NEAS
LOG . . : : : : : : :
L8 Leerrresioiiere et
TRACE
as/ ACTIVE
CHANNEL
SRC
ofF NUMBER
CH 9 | il ORI
Carrler Pouer AUTO
BST 5| mMean On Power: -12 7 dBm CHANNEL
: : : Previous
: : : : : : : R : Menu
CENTER 1.881792 6Hz SPAN 8 Hz
#RES BW 3.0 MHz #VBW 3 MHz #SWP 468 psec L

Figure 2-1. Carrier Power Measurement

@ Indicates carrier power test.

@ Indicates the mean carrier power. The mean carrier power level is measured between the
—3 dB points referenced from the peak of the carrier signal. The mean carrier power is
measured over several bursts.

@ Indicates if the transmitter’s power level is within the power level limits. If the carrier
power is less than 24 dBm, PASS is displayed on the analyzer screen. If the carrier power is
outwith the level limits, FAIL is displayed on the analyzer screen.
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To measure the adjacent channel power due to switching transients

1 Ensure that the channel number selection agrees with the transmitter’s RF output. Refer to
“Step 6. Select a channel to test” in Chapter 1 for more information.

is not displayed, press

is not displayed, press P
to access '

AN PWR . The personality will measure the power in the adjacent
channels and dlsplay the results

: . measures the power that “leaks” from the transmitted channel due

to the effect of all modulation products (including AM components due to the switching on

or off of the modulated RF carrier). This uses a peak search to measure the power on each
channel with a 1 MHz span and a 100 kHz bandwidth. The power of the transmit channel is
not measured. The peak detector is used to ensure that the RF spectrum is captured during the
burst.

Ve
REF .8 dBm #ATTEN 18 dB REPEAT
PEAK : : : MEAS
LSG
i
TRACE
dBs ACTIVE
CHANNEL
NUMBER
CH 38
AUTO
CHANNEL
SA WB
S S i e e e
CORR
: Previous
. ' ¥ ¥ Menu
CENTER 881?92 GHz SPﬁN 1. B@B MHz
#RES BW 188 kHz #VBW 388 kHz #SKHP 5.8 sec L

Figure 2-2. A DECT Carrier with Switching Transients
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REF -18.8|dBm #ATT © dB REPEAT
PEAK [ADJ CHAN TRNS PHR: . : : . MEAS
Lo6 . R . : : : :
1@ v« Ch 8 § -62.4 dBm |-
des Ch 41 : -68.3 dBm acRACE
.. Ch 2 : -57.4 dBm .
ch 3 -53.2 dBm
ch 4 ~43.8 dBm
CHANNEL
SRC Ch S Xmit CH
OFF ch © ~43.8 dBnm NUMBER
CH S Ch 7 -53.14 dBm . . N LSNUUR DR PSR
ch 8 -57.5 dBm : : R : AUTO
Ch 9 -62.2 dBm : : : : CHANNEL
Previous
. Menu

4 GHz SPAN 1.088 MHz
8 kHz #VBW 380 kHz #SWP 2.88 sec L

Figure 2-3.
The Adjacent Channel Power due to Switching Transients Measurement Results

CENTER 1.8
#RES B

=W

@
]
o0

@ Indicates that it is the adjacent channel power due to switching transients test.

@ Indicates the measured power level in the lower adjacent channels.

® Indicates the transmit channel.

@ Indicates the measured power level in the upper adjacent channels.

® Indicates the region (the 1 MHz span) where the adjacent channel power due to switching
transients is measured.

Table 2-1 lists the limits for the adjacent channel power due to switching transients
measurement. Where TC is the equipment under test transmit channel and X is a legal DECT
channel other than the transmit channel of the equipment under test.

Table 2-1.
Emissions on RF channel “X” | maximum peak power level
X=TC=+1 —6 dBm
X=TCx2 —14 dBm
X=TC+£3 —24 dBm
X=any other DECT channel —30 dBm
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To measure the adjacent channel power due to modulation

1

Ensure that the channel number selection agrees with the transmitter’s RF output. Refer to
“Step 6. Select a channel to test” in Chapter 1 for more information.

1s not drsplayed press Ponrer (If Pow rz, is not displayed, press

Press ADJ 1 {0D PHWR . The personality will measure the power in the adjacent
channels and dlsplay the results.

You can use time-gating if you want to exclude switching transients and measure only the
adjacent channel power due to modulation. The adjacent channel power due to modulation
softkey automatlcally selects the time gate (Because you need‘to useﬂ e rnal triggering

and TRYIG: DELAY are correct. Refer to “Step 5. Conﬁgure the personahty for your test
equipment” in Chapter 1 for more information.)

until OFF is underlined and then press

Press u if you are finished with the adjacent channel power measurement,
or use one of the post-measurement functions.

DDFPWR measures the power that “leaks” from the transmitted channel due to the

eﬁ'ect of modulation. The personality uses the spectrum analyzer’s positive peak detector and
a 1 MHz integration bandwidth to measure the power in the adjacent channels relative to the
transmitting channel. The peak detector is used to ensure that the RF spectrum is captured
during the burst. The increased amplitude that results from using the positive-peak detector
(versus a sample detector) is automatically subtracted out of the displayed result.

Refer to Figure 2-5 and Figure 2-6 for examples of a time gated signal.

S DE LT
REF 1.8 dBm #ATTEN 28 dB REPEAT
PEAK [ADJ CHAN HOD PHRRY T T : = : MEAS
Loe : : : ; : : : : :
i@
TRACE
a8/ COMPARE
CHANNEL
NUMBER
CH 8
AUTO
CHANNEL
WA ‘gB : : : : : : : : :
SO P e e s S S s GATE
CORR : : : 5 : z : : : ON OFF
Previous
............................................................ Menu
CENTER 881?92 GHz SPﬁN 1.888 MHz
#RES BW 188 kH=z #VBKW 1 MH=z #SHP 5.0 sec L

Figure 2-4. A DECT Carrier with Switching Transients (Time-Gating is Not Used)
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REF 4.8 dBm #ATTEN 28 dB REPEAT
GTPOS : : . . : ‘ : : MEAS
LgG
1
TRACE
dBs COMPARE
CHANNEL
NUMBER
AUTO
CHANNEL
WA SB
SC FS GATE
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: Previous
........ ' l-- N ' . ceeeeen Menu
CENTER 1. 881?92 GHz SPAN 1. 909 MH=z
#RES BW 188 kHz #YBW 1 MH=z #SWP 12 sec ‘L

Figure 2-5. A DECT Carrier without Switching Transients (Time-Gating is Used)

Figure 2-6. The Adjacent Channel Power Measurement Results (Time-Gating is Used)

used.

GICICICING

@ @@@R@

@
REF -9.9|dBn #ATT 18 dB REPEAT
6TPOS[ADJ CHAN TWOD PWR: . : - : : : MEAS
LOB Tlne Gated B : : : : :
ch 2 B dBm 7§+ TRACE
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3 :
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7 :
g : AUTO
CHANNEL
SATE
ON OFF
. : Previous
R : : : : . Menu
CENTER 1.888704 GHz spnu 1. aaa MHz
#RES BW 180 kHz #VBW 1 MHz #SUP 12.0 sec L

Indicates that it is the adjacent channel power due to modulation test and time gating was

Indicates the measured power level in the lower adjacent channels.

Indicates the transmit channel.

Indicates the measured power level in the upper adjacent channels. .

Indicates the region (the 1MHz bandwidth) where the adjacent channel power due to

modulation is measured.

Note
(]

The adjacent channel power measurement due to modulation is a summation
of the total power in the band. Switching the time-gating off in the adjacent
channel power due to modulation test will sum the power in the band due to

all modulation products (including AM components due to the switching on or

off of the modulated RF carrier).

Making a Measurement and Using the DECT Source
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Table 2-2 lists the limits for the adjacent channel power due to modulation measurement.
Where TC is the equipment under test transmit channel and X is a legal DECT channel other
than the transmit channel of the equipment under test.

Table 2-2.
Emissions on RF channel “X” | maximum peak power level
X=TC+1 —8 dBm
X=TC £ 2 —30 dBm
X=any other DECT channel —47 dBm
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Measuring the Amplitude and Timing of a FP or PP
Transmission

The power versus time measurement analyzes the amplitude profile and timing of the burst FP
or PP transmission. The personality uses the setting of to determine which
transmission (FP or PP) to measure.

This section contains the following procedures:
m Setup a power versus time measurement.

m View a frame.

m View the FP or PP burst.

» Measure the rising edge, falling edge and on time of a burst.

Note An external frame trigger signal is required for all the power versus tlme
measurements. If you have trouble performing any of the p
# measurements you should ensure that the selection for TRAN:
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To setup a power versus time measurement

1

Ensure that the channel number selection agrees with the transmitter’s RF output. Refer to
“Step 6. Select a channel to test” in Chapter 1 for more information.

is not displayed, press (MODE), B

obtain a trace contammg the maximum irace peaks and a trace contammg the minimum
trace peaks (over the number of bursts), press MEASURE AVG PKS until PKS is underlined.

more than 1.

If you want to select the total amplitude range that is dlsplayed pres: )
To select an amplitude range of 10 dB per division press ‘R

underlined. To select an amplitude range of 15 dB per d1v1510n pres :
until 110 is underlined.

main menu press STS . Using the data keys, enter the
number of measurement sweeps (each sweep measures a burst) to be measured, and then
press (ENTER). After the measurement has been completed, the number of bursts used for
the measurement is displayed on the left side of the spectrum analyzer display.

Refer to Figure 2-7 for an example of the trace results of averaging five bursts. Refer to
Figure 2-8 for an example of the trace results of the maximum and minimum peaks of five
bursts.
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Figure 2-7. Measuring the Average of Five Bursts

REF 15.6 dBm #AT 30 dB REPEAT
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dB/ Frame ACTIVE
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CHANNEL
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AUTO
CHANNEL
TRIG
DELAY
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Figure 2-8. Measuring the Maximum and Minimum Peaks of Five Bursts
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To view the frame
1

FP and PP transmissions occur). The results from P:‘:_ »
test setup for problems but for more accurate measurements you should use P

@ Indicates the start and the transmit part of the frame.

Ensure that the channel number selection agrees with the transmitter’s RF output. Refer to
“Step 6. Select a channel to test” in Chapter 1 for more information.

is not dis layed, press Powe

not be g correctly Refer to “Step 5. Configure the persona.hty for your test setup”
in Chapter 1 for more information about setting the trigger time delay and trigger polarity.

If the edges of the burst are not where you should expect them (see number 1 in Figure 2-9
for an example of the start of the frame), press TR ELAY , then use the large knob on
the spectrum analyzer’s front panel to adjust the tngger delay until the start of the burst is
aligned with the small vertical line on the spectrum analyzer display.

Press | ‘ u if you are finished with the P vs T FRAME measurement, or use one
of the post-measurement functions.

displays one time frame (one time frame is the time period in which both the

_,ME’ can help you to check your

Q) @

©

O

o
REF 15.%6 dBm #AT 38 dB REPEAT
SMPL — — MEAS
LgG POWER TINME
1 vs
TRACE
dB/ Frame
118 dB Range ACTIVE
CHANNEL
g’gg NUMBER
CH 8
AUTO
BST § CHANNEL
VA SB
S¢ EC TRIG
CDRRW WWWMWWMW DELAY
| ! Previous
FP_TRANSMIT PP_TRANSMIT Meny
CENTER 1.897344 GHz SPAN @8 Hz
RES BW 3.8 MHz #VBW 3 MHz #SUP 11.8 msec L

Figure 2-9. Viewing a Frame

@ Indicates the start of the receive portion of the time frame. You must use AN

to select the correct timing for the power versus time measurements.

® The selected display range (either 70 dB or 110 dB).
@ Indicates where the start of the next frame should occur.
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To view the FP or PP burst

2 Press va TBURST to display the FP or PP transmission burst.

3 If the burst is not symmetrical with respect to the limit lines, press TRIG BELAY then use
the large knob on the spectrum analyzer’s front panel to adjust the trigger delay until the
burst is symmetrical with the limit lines. Or, if you know the actual trigger time delay, you
can enter the time delay by pressing 'I'RIG DELAY , entering the number with the data keys,
and then pressing (us). (The trigger delay time is usually a negative number.)

4 Press Prevmus Menu if you are finished with the P vs T BURST measurement, or use one
of the post-measurement functions.

P vs E’I‘ BURST measures the burst and compares it with the minimum and maximum limit

lines for a burst. The results from P vs T Burst can help you check your test setup, but

f"BST ON Refer to Figure 2 10 for an example of measuring a

®

-
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SMPL MEAS

TRACE

POHER vs TINE FP//
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LIHIT LINE: PASS

CHANNEL

SRC [ HE
OFF : 118 dB Range i HUMBER 5
CH ® H : Burst Kidth: : :

i $ -3 dB: 373 ws H ==

= = AUTO
BST 5 i CHANNEL

s¢ EC : : TRIG
connﬁpmhﬂg ;Kvaw DELAY

Previous
Menu

CENTER 1. 8 7344 6Hz SPAN @ Hz
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®

Figure 2-10. Measure a Burst

The selected display range (70 dB or 110 dB).

Indicates which transmission (FP or PP) is displayed.

Indicates if the burst crossed the limit lines. If the burst is within the limit lines, PASS is
displayed on the analyzer screen. If the burst is outwith the limit lines, FAIL is displayed on
the analyzer screen.

@ Indicates the width of the burst waveform. The burst width is measured —3 dB from the
burst peak.

SISIC)
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® The limit lines. The limit lines indicate the power vs time template as defined in the ETSI
RES DECT approval test specification. These limit lines are the minimum and maximum
limit lines for a burst.

® Indicates where the start for a FP transmission should occur. This position is also the
reference position for external triggering when the trigger polarity is positive and the
trigger delay is equal to 0.
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To measure the rising edge, falling edge and on time of a burst

. is not displayed, press (MODE),

to access P

2 If necessary, use P ,"':ST to ensure that the burst is symmetrical with respect to
the limit lines. Refer to the previous procedure “To view the FP or PP burst” for more
information.

3 Measure the rising edge, falling edge or on time of a burst. To measure the rising edge, press
TR S.ING To measure the falhng ed e, press P vs G . To measure the on

tlme of a burst, press M i N The personality will measure the
rise time, fall time or on ume and settlmg time, and then display the result. The waveform
will also be compared to the minimum and maximum burst limit lines.

- if you are finished with the measurement, or use one of the
post measurement functions.

P G'f allows you to view the rising edge of a burst. Refer to Figure 2-11 for an
examp of measurmg the rising edge of a burst.
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Figure 2-11. Measuring the Rising Edge of a Burst

@ The limit lines. The limit lines indicate the minimum and maximum rising edge for the
burst.

The selected display range (70 dB or 110 dB).

Indicates if the rising edge of the burst crossed the limit lines. If the burst is within the
limit lines, PASS is displayed on the analyzer screen. If the burst is outwith the limit lines,
FAIL is displayed on the analyzer screen.

@ Indicates the rise time. Rise time is the time it takes for the signal’s amplitude to transition
from —30 dB to —3 dB (referenced to the mean carrier power).

Indicates the settling time. Settling time is the time it takes for the signal’s amplitude to
reach —3 dB after the trigger.

® Indicates the triggering polarity. A “+” indicates positive triggering, a “-” indicates negative

triggering. The triggering polarity is determmed by TRIG P

@O

©
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allows you to view the falling edge of a burst. Refer to Figure 2-12 for an

example of measuring the falling edge of a burst.
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Figure 2-12. Measuring the Falling Edge of a Burst

Indicates if the falling edge of the burst crossed the limit lines. If the burst is within the
limit lines, PASS is displayed on the analyzer screen. If the burst falls outwith the limit
lines, FAIL is displayed on the analyzer screen.

The limit lines. The limit lines indicate the minimum and maximum falling edge for the
burst.

The selected display range (70 dB or 110 dB).

Indicates the fall time. Fall time is the time it takes for the signal’s amplitude to transition
from —6 dB to —30 dB (referenced to the mean carrier power).

Indicates the settling time. Settling time is the time it takes for the signal’s amplitude to
reach —6 dB ajier the trigger.

Indicates the triggering polarity. A “+” indicates positive triggering,
triggering. The triggering polarity is determined by TRIG !

“-” indicates negative
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BST ON allows you to view the on time of a burst. Refer to Figure 2-13 for an
examp eo measuring the on time of a burst.
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Figure 2-13. Measuring the On Time of a Burst

@ Indicates if the on time of the burst crossed the limit lines. If the burst is within the limit
lines, PASS is displayed on the analyzer screen. If the burst falls outwith the limit lines,
FAIL is displayed on the analyzer screen.

@ The limit lines. The limit lines indicate the minimum and maximum amplitude for the on
time of the burst.
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To measure the frequency error

d the freque:
that are accessed by pressing | fodulat

Measuring the Frequency Error and Frequency Deviation
ency deviation of a carrier, you use the functions

This section contains the following procedures for performing the frequency and deviation
measurement with Option 112 (the DECT demodulator card):

m Perform the frequency and modulation calibration.

m Measure the frequency deviation. An external frame trigger signal is required when using
Option 112___t0 measure the frequency deviation of a burst carrier. (Remember that for a burst

carrier, BURST CONT should be set to BURST.)

2-18 Making a Measurement and Using the DECT Source



To perform the frequency and deviation calibration
Option 112 only

t is not displayed, press (MODE),

3 Connect a cable between the spectrum analyzer CAL OUT connector and the spectrum
analyzer INPUT connector with the appropriate adapters.

5 When the calibration routine is finished, reconnect the carrier signal to the spectrum
analyzer input.

DEV performs the calibration routines that are specific to Option 112. When using
you should perform this calibration routine every 30 minutes or with a change in

amblen emperature for best accuracy. You can perform this calibration every 24 hours if less
accuracy is acceptable.

When the calibration routine has finished, Freq/Dev Cal done, Reconnect device is

displayed.
V- DECT
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&oe *
a ...................................................................................................
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'E;é§}6é§"E$I"EBHEI ..............................................................
..'?.E.'.‘?.":‘.'.‘.".‘S.‘?,‘..‘F.’.e..‘f.‘. .‘?.e. ...... RO SO St SRR SRR SUURUUO
WA SB
S O, i e
CORR
: . Main
: : : - Menu
CENTER 299.688 MHz SPAN 8 Hz
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To measure the frequency and deviation with an Option 112

1 Ensure that the channel number selection and the FP or PP selection
agree with the transmitter’s RF output. Refer to “Step 6. Select a channel to test” in
Chapter 1 for more information.

] is not display d
displayed, pI‘eSS|MODE| DEX

YZE to access Freq z

3 Perform the frequency and deviation calibration routine, if necessary. Refer to the previous
procedure, “To perform the frequency and deviation calibration” for more information.

4 Press .B.E /DEV The personality measures and displays the results of the median
frequency error, and peak frequency deviation. If a trace is not displayed on the screen,
the spectrum analyzer may not be triggering correctly. Refer to “Step 5. Configure the
personality for your test equipment” in Chapter 1 for more information about setting the
trigger time delay and trigger polarity.

uses Option 112 to demodulate the carrier and display the carrier in the frequency
(FM) detection mode. Because the spectrum analyzer is in the FM detection mode
(denoted by “FMV” in the upper left corner of the spectrum analyzer display) the horizontal
center line of the spectrum analyzer display indicates the nominal carrier frequency (zero
deviation). Excursions above the line indicate positive deviations. Excursions below the line
indicate negative deviations.

FREQ/ EV performs the median frequency error and peak frequency deviation measurements
as follows:

m The median frequency error is the difference between the zero deviation line and the mid
point between the maximum and minimum frequency deviation. The median frequency error
measurement is an average of several measurements made across a burst. The number of
measurements made is dependent on the packet type selected.

» The peak deviation is one-half the total difference between the maximum and minimum
deviation. The peak deviation measurement is an average of several measurements made
across a burst. The number of measurements made is dependent on the packet type selected.

Note If you inspect the start and end of a burst using TE.
] TR : you will see noise. This is due to Option 112 DECT demodulator,
ﬁ and is not part of the DECT signal.

Refer to Figure 2-14 for an example of a frequency and deviation measurement.
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Figure 2-14. Results of FREQ/DEYV, with VIEW PKS LAST Set to LAST

Indicates if the frequency and deviation measurements were within the limits.

The measurement results.

The waveform of the first 80 us of the demodulated signal.

The upper frequency deviation limit lines. These will be at 403 kHz.

The lower frequency deviation limit lines. These will be at either 202 kHz or 2569 kHz
depending on what you selected in the frequency and modulation menu.
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Measuring the Spurious Emissions and Intermodulation
Attenuation

2 _d accesses the functions that allow you to measure any spurious emissions
from the transmitter as well as measure the intermodulation attenuation of the transmitter.
The spurious emissions measurement determines if the transmitter is producing signals at
frequencies other than the carrier frequency. The intermodulation attenuation measurement
measures the level of intermodulation products generated by the transmitter. Intermodulation
products are caused by the interaction of the carrier and an interfering signal in the nonlinear
elements of the transmitter.

To measure the spurious emissions or intermodulation attenuation, you use the functions that

This section contains the following procedures:

m Setup the spurious emission testing parameters.
m Measure for spurious emissions.

m Measure a specific spurious emission.

m Measure the intermodulation attenuation.

Note An external trigger signal is not required when measuring the spurious
i emissions.
% An external trigger signal is required when measuring the intermodulation
attenuation.
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To setup the testing parameters for a spurious emissions measurement

for the approprxate ‘f‘requency unit (for example, press (MHz) for the MHz frequency unit).
If you do not specify the frequency range, a default frequency range is used.

4 To test a transmltter in the actlve state (the active state is when the transmitter is
' ' _,_'I" until ACT is underlined. To test a transmitter

in the idle state (the transmltter is not transmlttmg a carrier), press :
IDLE is underlined.

_ nu when you are finished with the spurious emissions setup functions.

5 Press Prev ous
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To measure for spurious emissions

1

Ensure the state of the transmitter agrees with the setting for X:
to the previous procedure, “To setup the testing parameters for a spurlo se
measurement” for more 1nformat10n

were spurious emlssmns detected, the spurious emissions will be listed in a tabular format.
If no spurious emissions were detected, the message <No spurs> is displayed.

If spurious emissions were detected, press Inspect Spur to view a spurious emission (see
the following procedure “To measure a specific spurious emission” for more information).
Otherwise, press Previous Menu.

The spurlous emlssmns test measures the power level of emissions over the frequency range set

If spurious emissions were detected, you will see a table like the one in Figure 2-15.

@
@
®

@@@

®

OECT
SPURIOUS EMISSIONS: (N0 CARRIER)D 'Ins?ﬂ
Frequency range: 8.1 - S.8 MHz pur
RBM: 108 KHz., RF Channel: 4
Freq Amp
* (MHZ) <dBm>
1 8.296 -34.1 FAIL
2 1.385 -31.6 FAalL
@- 3 2.885 7.5 FAaIL @
4 2.295 -37.e PASS
5 4.818 -1.1 FAIL
Previous
Menu

L
Figure 2-15. Viewing the Table of Spurious Emissions

Indicates if the spurious emission test passed or failed. The spurious emissions test will fail
if one of the measured spurious emissions exceeds the spurious emissions limit.

Indicates the resolution bandwidth, the current channel number, and frequency range used
for the spurious emission test.

Indicates if the spurious emission exceeded the limit for spurious emissions. If the spurious
emission was above the limit for a spurious emission, FAIL is displayed. If the spurious
emission did not exceed the limit but was within 6 dB of the limit, PASS is displayed.
Amplitude of the spurious emission.

Frequency of the spurious emission.

Number of the spurious emission. Use this number when specifying a specific spur with

ENTER SPHR # (see the followmg procedure “To measure a specific spurious emission” for
more information about ENTER SPUR #) An asterisk (*) next to a table entry indicates that

the spectrum analyzer noise floor may be too high to measure the spur. If the table entry
has an asterisk by it, you can examine the spectrum analyzer noise floor by removing the
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input signal while measuring the specific spurious emission. If the trace does not change,
the spur is actually spectrum analyzer noise floor and not a spurious emission. Refer to
“CHECK NOISE FLOOR?” in Chapter 5 for information about reducing the noise floor level.

Table 2-3 lists the limits for the spurious emissions measurement.

Table 2-3.
Frequency maximum power level
Transmit mode:
Frequency < 1 GHz —36 dBm
Frequency > 1 GHz —30 dBm
except for:
47 MHz to 74 MHz —46 dBm

87.5 MHz to 108 MHz
108 MHz to 118 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz

Idle mode:
30 MHz to 1 GHz —57 dBm
1 GHz to 12.75 GHz —47 dBm
except for:
1.88 Ghz to 1.9 GHz —57 dBm
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To measure a specific spurious emission

1

Use the previous procedure to make a spurious emissions measurement. If
emissions is displayed after the measurement has finished, press Insps
spurious signal (spur number 1) will be displayed.

list of spurious
. The first

You can view another spur by pressing ENTER - # , entering the number of the spur

that you want to view, and then pressing m Yo‘u can also use the up key (@) to view
the next spur, or use the down key ((¥)) to view the previous spur.

If you want to place a marker on the signal peak, press MARKERPEAK .

If you want to use a marker, press : NGRMAL, then use the large knob on the

spectrum analyzer to move the marker

If you want to change the resolution bandwidth, press RE BW You may want to

decrease the resolution bandwidth for any spurious emissions in the table with an asterisk.
(Decreasing the resolution bandwidth decreases the noise floor and increases the sensitivity
of the spectrum analyzer.)

allows you to view and measure each spurious emission that was detected.
also accesses several useful functions for measuring a spurious signal.

MKR 2.885 MHz

7

REF -6.8 dBm #ATTEN 18 dB -35.92 dBm

PEAK T T ” By N . . N "
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18 ......... . ......... : ......... : ......... : ......... . ......... ......... : ......... E ......... ' ......... MﬂRKER

dB/ : : : : : : : : : PEAK

OFFST| .................. e et ST U SO veeenns ST SUT

28.9 | SPUR # : : : : :

1 MARKER

NORMAL
RES BH
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L

STﬁRT 1886 kHz STOP 2.186 MHz
RES BW 186 kHz #VBW 30 kHz #SHP 3.68 sec

Measuring Spur Number 1
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To measure the intermodulation attenuation

1 The intermodulation attenuation measurement measures the intermodulation products
caused by two carriers, you must therefore ensure that there are two carriers present.
Connect the equipment as shown in Figure 2-16. (Refer to Figure 2-17 for an example of
the spectrum analyzer display of two carriers.)

TRANSMI TTERS SPECTRUM ANALYZER
P ———e

oo ] o
OUTPUT "
TX COMBINER Oegzs
P 20660 e nn =oo

INPUT
500

OUTPUT

PZ250

Figure 2-16. Equipment Setup for the Intermodulation Attenuation Measurement

s
REF .8 dBm #ATT 18 dB CONTINUE
PEAK MINTERMODULATION PRODUCTS - - - -

LOG : : : : : : TO* :
18 ......... [RRERARREE Teerermsesasiaiiens [RRLERRAEN Teenereeastieneees et

STOP
MEAS

CENTER 1.89398 GHz SPAN 28.88 MHz
#RES BW 1.8 MHz #VBMW 1 MHz #SHP 1.8 sec L

Figure 2-17. Screen Display of the Two Carriers

results agamst the limit for intermodulation products, and then display the result. The final
trace display will be the intermodulation product with the highest amplitude.

4 If you want to repeat the measurement, press

5 Press Previous enu when you are finished with the intermodulation attenuation

measurement.
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measures the normal transmitted power, NTP, of channels 0 and 9 when the DECT
transceiver is tuned to these channels. (These measurements are used as a reference.) The
DECT transceiver is then tuned to channels 3 and 6 and the power of the intermodulation
products are measured relative to the reference powers. Refer to Figure 2-18 and Figure 2-19
for examples of measuring intermodulation attenuation. Figure 2-18 shows the intermodulation
attenuation measurement with time gating on. Figure 2-19 shows what the signal would look
like if time gating was not used.

Vel JGECT]

REF -19.8 dBm  #*ATT 8 dB REPEAT
6TPOS[ INTERNODULATION PRODUCTS] T T B T MEAS

LOG Low order product||-8@.6 dB pags“ﬁ - - .
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Previous
Menu
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RES BW 188 kHz #UBW 4 MHz #SHP 12.8 sec L

Figure 2-18. Measuring Intermodulation Attenuation (Time-gating on)

@ The amplitude level of the lower product. The lower product is the intermodulaticn
product that is lower in frequency than the lower carrier.
@ The amplitude level of the upper product. The upper product is the intermodulation
product that is higher in frequency than the upper carrier.
® Indicates if the intermodulation attenuation measurements passed or failed. To pass, the
intermodulation products must be below —30 dB.
@ Indicates the intermodulation products.
e
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Figure 2-19. Measuring Intermodulation Attenuation (Time-gating off)
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Using the DECT Source

To use the HP 8590E Option 012 DECT Source, the HP 85723A DECT measurements personality
must first be loaded into the spectrum analyzer memory. (Refer to “Step 1. Load the DECT
measurements personality” in chapter 1.) The DECT Source menu can then be accessed by
pressing DECT SOURCE. This section contains the following procedures on how to
use the DECT Source:

m for standalone applications.
m pulse modulator.
m as a DECT transceiver.

The HP 8590E Option 012 DECT Source can also be used as a tracking generator. It can be
used in the same method as described for the HP 8590E Option 010 Tracking Generator in the
HP 8590 Series Spectrum Analyzer User’s Guide. However, the following features differ from
the Option 010 Tracking Generator:

m The frequency range is limited to 70 MHz through 2.9 GHz.
m The output power range is 20 dB lower than the Option 010 Tracking Generator.

= When you are using external levelling with ALC set to EXT an external amplifier is required
to compensate for an extra 20 dB loss that is internal to the spectrum analyzer. Without this
amplifier the dynamic range is significantly restricted.

Note Before you set any of the DECT Source parameters you must first switch the
2 DECT Source on.
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Using the DECT Source for standalone applications

L. o access the DECT Source menu press (AUX_CTRL) then
not displayed, press (MODE), BEC

2. If necessary, perform the self calibration routine for the DECT Source described in
“Step 1. Perform the DECT Source self-calibration routine” in chapter 1. The DECT Source
calibration routine should be carried out if the spectrum analyzer has been powered down.

3. If necessary, perform the DECT Source frequency calibration routine. This routine should
be carried out once a giay or if there isa change in the operating temperature. To perform
this calibration press D! ‘RQ CAL . You are prompted on the spectrum analyzer screen
to connect the DECT SOURCE 50 © to the spectrum analyzer INPUT 50 Q, and to ensure
that the TIMESLOT PULSE IN, RF SWITCH CURRENT IN and TTL DATA IN rear panel

connections are disconnected. Press CGN‘I‘INUE AL' to execute the calibration routine.

;,;OFF such that ON is underlined to turn the DECT Source on. The
frequency defaults to the current center frequency of the spectrum analyzer. The frequency
span is zero.

5. Press CHA NUHBER to set the DECT Source to a particular DECT frequency channel.
The default channel number is 9. To select any other channel number use the data keys

then press
If you require a frequency other than one of the ten preselected frequencies press
' EQ , enter the frequency using the data keys then press (ENTER).

Note The DECT Source cannot be used to generate a continuous wave (CW) signal
i while the spectrum analyzer is making a swept measurement.

. _PWR ON OFF to adjust the DECT Source power. Enter the output power you
require using the data keys, then press (dBm).
You can also use the spectrum analyzer knob, or the (4) and (¥) keys to adjust the DECT

Source output power. The (4) and (¥) keys change the DECT Source output power in fixed
10 dB steps.

7. If you are using external equipment (for example, an amplifier, power splitter, fixed
attenuator or test fixture) to connect the DECT Source output to the device under test
(DUT), enter the insertion loss or gain of this 1pruent into the spectrum analyzer using

the source power offset function. Press SRC PWR OFFSET, enter the insertion loss or gain
using the data keys, then press (dBm).

8. You can modify the amplitude calibration factor determined in the DECT Source calibration
L t. Set the LVL CAL FACTOR to 0dB. Connect a power

meter to the spectrum analyzer DECT SOURCE 50 @ connector Usmg CH

the DECT Source frequency to 1.89 GHz. Using SRC "“PWR Ul\l OFF set the DECT Source

amplitude to —40 dBm.
The value for the LVL CAL FACTOR is calculated from the expression,

LVL CAL FACTOR = Power Meter Reading — Displayed Power

HR” and enter the value calculated using the data keys then press
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Controlling the DECT Source Pulse Modulator

There are two methods of controlling the pulse modulator of the DECT Source. They are either
through the TIMESLOT PULSE IN or the RF SWITCH CURRENT IN connectors on the spectrum
analyzer rear panel.

The TIMESLOT PULSE IN connector only accepts a TTL signal and has a fixed response time of
5 ps. Use this connector in most applications where the DECT Source is used to stimulate DECT
equipment.

The RF SWITCH CURRENT IN connector accepts a current input. Use this connector when
you require control over the rise time and fall time of the RF burst. The DECT Source pulse
modulator is a current driven device. Figure 2-20 shows the non-linear relationship between
current and attenuation. You must provide a linearizing circuit and voltage to current
translator, if you require to control the attenuation in a linear manner with a voltage ramp.

Caution To prevent damage to the spectrum analyzer the maximum input current of
# 200 mA on the RF SWITCH CURRENT IN connector must not be exceeded.
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Figure 2-20. Pulse Modulator Attenuation as a Function of Bias Current
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Verifying Operation

This chapter contains test procedures that verify the electrical performance of the DECT

demodulator card (Option 112), and the time-gated spectrum analyzer card (Option 105). These
tests verify that the DECT measurements personality performs within all specifications listed in
“Specifications and Characteristics for the HP 85723A” in Chapter 7. This chapter contains the

following sections:
® Preparing for the verification tests.
m The following verification procedures:

1. Frequency deviation accuracy (Option 112 only).
2. Gate delay accuracy and gate length accuracy.
3. Gate card insertion loss.

m The performance verification test record.

m What to do if a verification test fails.

Note The HP 8590 E-Series Option 012, DECT Source verification tests are described
i in Chapter 9, along with the DECT Source specifications and characteristics.
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Preparing for the Verification Tests
Do these four things before beginning a verification test:

1. Turn on the spectrum analyzer and allow the spectrum analyzer to warm up for at least
30 minutes.

2. Read “Making Basic Measurements”, Chapter 3 of the HP 8590 Series Spectrum Analyzer
User’s Guide to familiarize yourself with basic HP 8590 Series spectrum analyzer operation.

3. Perform the spectrum analyzer’s self-calibration routines. Refer to “Improving Accuracy
with Self-Calibration Routines” in Chapter 2 of the HP 8590 Series Spectrum Analyzer
User’s Guide for instructions. (Before performing the self-calibration routines, ensure that
nothing is connected to the GATE INPUT connector. Otherwise, the self-calibration routine’s
results may not be valid.)

4. Read the rest of this section before you start any of the tests, and make a copy of the
Performance Verification Test Record as described in “To record the test results.”

The test equipment you will need

Table 3-1 lists the recommended test equipment for the performance tests. Any equipment
that meets the critical specifications given in the table can be substituted for the recommended
model or models.

To record the test results

Within the verification procedure, there are places to enter the test results. In addition, the
Performance Verification Test Record (Table 3-2) has been provided at the end of the chapter.
We recommend that you make a copy of the table, record the test results on the copy, and keep
the copy for your calibration test records. This record could prove valuable in tracking gradual
changes in test results over long periods of time.

Periodically verifying operation

The spectrum analyzer requires periodic verification of operation. Under most conditions
of use, you should perform these verification tests once a year to ensure that the spectrum
analyzer meets its specifications.

If the spectrum analyzer does not meet its specifications

1. Ensure that there is nothing connected to the spectrum analyzer’s GATE TRIGGER INPUT
connector.

2. Ensure that the external preamplifier gain (EXTPB.EAMP) is set to 0.

3. Rerun the spectrum analyzer’s frequency and amplitude self-calibration routines. Refer to
“Step 2. Perform the spectrum analyzer’s self-calibration routines” in Chapter 1 for more
information.

4. Repeat the verification test.

If the spectrum analyzer continues to fail one or more of its specifications, complete any
remaining tests and record the results on a copy of the performance verification test
record, then return the spectrum analyzer with a copy of the completed test record to a
Hewlett-Packard Sales and Service Office. Refer to the HP 8590 Series Spectrum Analyzer
User’s Guide for addresses and shipping instructions.
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Recommended test equipment

Table 3-1 lists the recommended test equipment for performing the verification tests.

Table 3-1. Recommended Test Equipment

Instrument Critical Specifications for Recommended Use*
Equipment Substitution Model

Synthesized Frequency Range: 1.88 GHz to 1.9 GHz HP 83630A PA,T
Sweeper Frequency Accuracy (CW): £+0.02% or

Power Level Required: —10 dBm HP 8340A/B
Synthesizer/ Frequency Range: 50 MHz HP 3335A PAT
Level Generator | Amplitude Range: —5 to 0 dBm

Flatness: +0.15 dB

Attenuator Accuracy: +0.09 dB

Resolution: 0.01 dB
Oscilloscope No Substitute HP 54501A P
Universal Time Interval: 100 ns to 100 ms HP 5316A P
Counter
Pulse/Function Frequency: 100 Hz HP 8116A P
Generator Duty Cycle: 50%

Output: TTL Square Wave

* P = Performance Test, A = Adjustment, T = Troubleshooting
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1. Verifying Frequency Deviation Accuracy (Option 112 Only)

Characteristic
Frequency Accuracy:

+20 kHz + (carrier frequency x frequency reference accuracy)*
Frequency Deviation Accuracy (DC):

+22 kHz *

*After the frequency and deviation calibration when the measurement ambient temperature is
the same as the calibration temperature.

Related Adjustments

The self-calibration routines for the spectrum analyzer.
The frequency deviation calibration routine (CAL FREQ/DEV ).

Description

This procedure measures the frequency accuracy and frequency deviation accuracy for
Option 112, the DECT demodulator card.

Option 112 is a modified version of Option 102, the AM/FM demod and TV sync trigger circuitry
card. (Option 112 has been modified to enhance the FM frequency response of an Option 102.
The AM and TV sync trigger, however, operates normally.) Option 112 is meant to be used with
the DECT measurements personality.

To determine the frequency accuracy of the Option 112, a signal of a known frequency is
input into the spectrum analyzer, and the spectrum analyzer’s center frequency is then set to
the same frequency. The FREQ/DEV function is used to demodulate the signal, measure the
median frequency error, and display the results. The measurement result is compared to the
frequency accuracy specification.

To determine the frequency deviation accuracy of the Option 112, the frequency of the
input signal is changed by 288 kHz. The frequency deviation is then measured by the DECT
measurements personality, and the result is displayed on the spectrum analyzer’s screen. The
median frequency error is then subtracted from the frequency deviation and the result is
compared to the frequency deviation specification. -

To eliminate any frequency error caused by the external frequency reference, the same
external frequency reference is used for both the spectrum analyzer and the synthesized
sweeper.

Equipment
Synthesized SWeeper ...........c.coiiiiiiiinie ., HP 8340A/B or HP 83630A
Adapters
Type N () t0 APC 3.5 (I0) ...ttt ieaae e 1250-1750
APC 3.5 (£)t0 APC 3.5 () ciiiiii it ettt aeaaenns 5061-56311
Cables
Type N, 183 ¢m (T2 0N) ...ttt e et e e e eieeeeeaaeaans HP 11500A
BNC, 122 e (48 0N ..o i ittt e e HP 10503A
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To determine the frequency accuracy

1. Ensure the DECT measurements personality is loaded into the spectrum analyzer’s memory.
Refer to “Step 1. Load the DECT measurements personality” in Chapter 1 for more
information.

2. Use the BNC cable to connect the spectrum analyzer’s CAL OUT connector to the
INPUT 509 connector.

3. Press on the spectrum analyzer and wait for the preset to finish.
4. Press DECTANALYZER and wait for the DECT measurements personality to initialize.

9. Press on the Synthesized Sweeper and set the controls as follows:

W e 1.888704 GHz
POWER LEVEL . ... i i —10 dBm
10 MHz REF QUT EXT REF IN
SYNTHES1ZED SPECTRUM
SWEEPER ANALYZER

Sod Hhods

oo S odo SO 0Doo
coocd mads 00 99 0ggg
R R INPUT
[y CUTPUT
[]
s ADAPTERS
[—]
~
-

TYPE N CABLE J

pz21

Figure 3-1. Frequency Readout Accuracy Test Setup

Verifying Operation 3-5



10. Connect the equipment as shown in Figure 3-1. Connect the Synthesized Sweeper
10MHz REF OUT connector to the spectrum analyzer’s EXT REF IN connector with a cable.

11. On the spectrum analyzer press the following keys:

L 5

12. Wait for the spectrum analyzer to finish its measurement and then press the following
spectrum analyzer keys:

Note Ignore the FREQ/DEV: FAIL message that appears throughout this test.
i This message will appear because this performance test uses the function
ﬁ FREQ/DEV to obtain the results for a signal with no modulation. (This is not

the way .EB.EQ V is usually used.)

14. Read the median frequency error (MEDIAN FREQ ERROR), and record it as the Frequency
Accuracy.

Frequency Accuracy kHz
The results should be within 420 kHz.

To determine the frequency deviation accuracy
15. On the Synthesized Sweeper set the frequency step size to 288 kHz.
16. On the Synthesized Sweeper press CW and the STEP ((a)) key.

17. Repeat the measurement by pressing REPEAT ME ,S?_. on the spectrum analyzer. After the
test is complete record the MEDIAN FREQ 'ERROR (median frequency error) for Deviation
Reading at 288 kHz.

Deviation Reading 288 kHz kHz

18. Subtract the Frequency Accuracy reading recorded in step 14 from the Deviation Reading
288 kHz in step 17. Record the result here as the Frequency Deviation Accuracy 288 kHz.

Frequency Deviation Accuracy 288 kHz kHz
The resuits should be 288 kHz +22 kHz.

19. On the spectrum analyzer press the following keys:

L TX POWER 26
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy

Specifications

Gate Delay Refer to “Specifications and Characteristics for the HP 85723A” in Chapter 7
for specific values.

Gate Length  Refer to “Specifications and Characteristics for the HP 85723A” in Chapter 7
for specific values.

Description

The method used for measuring the gate length times is determined by the length of the gate.
Shorter gate-length times are measured with an oscilloscope, and longer gate-length times are
measured with a counter.

For shorter gate-length times, the output signal of a pulse generator is used to trigger the
gate circuitry. To measure the gate delay, At markers are used. There is often up to 1 us

of jitter due to the 1 ps resolution of the gate delay clock. The “define measure” feature

of the oscilloscope is used to measure and calculate the average length of the gate output
automatically.

For longer gate-length times, a counter is used to measure the time period from the rising edge
of the gate output to its falling edge. Because the gate-length time is equivalent to the clock
accuracy of the spectrum analyzer, the gate-length time is compared to the specification for
clock accuracy.

Equipment

Universal Counter ...... ...ttt ittt it HP 5316A
Pulse/Function Generator ..............iiuiiiieiniiiineinanaaenannnnnns HP 8116A
Digitizing OscilloSCOPe .. ..ottt i i e HP 54501A
Cables

BNC, 120 cm (48 in) (four required) ......... ... i, HP 10503A
Adapters

BNC tee (m) (f) (f) (tworequired) ..........o.iiiiiiiiniiiiiiiieinnn. 1250-0781
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To determine small gate delay and gate length (jitter-term)

1. Connect the equipment as shown in Figure 3-2.

DIGITIZING
0SC | LLOSCOPE
o N
= UNIVERSAL
PULSE/FUNCT | ON seane g COUNTER
GENERATOR S ©gg8g °
W, § g g g g a
00000 0000 oo s 000000000 O
CCOO & @ 1 ———— L]

OuTPUT

= =}
oQeee ee gp b= a I

SPECTRUM ANALYZER

Figure 3-2. Gate Delay and Gate Length Test Setup

2. Press the following spectrum analyzer keys:

(PRESET) (wait for preset to complete)

WD) 20 @

3. Activate the square wave output on the function generator.

4. Set the pulse/function generator controls as follows:

5. Press the following keys on the oscilloscope:

RECALL
CLEAR
DISPLAY

TRIG

........................................................ 500 ns/div
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hlghhght CHANNEL 1

set V/div to 1 v and oﬁ‘set to2V
EL 4 on

set V/le to 1 V and offsetto 3V

,,,,, o
DISPLAY norm avg env ..................................... highlight env

6. Press on the oscilloscope. Wait for the trace to fill in, then press the

following keys:

(at av)
O MATKETS OFF ON ..ooeveninninieie et highlight on

_sppp;ma:;};ggr ........................................................ 0 us

To record the minimum and maximum gate delay values

7. On the oscilloscope, press startmarker Use the knob to position the start marker on the

10.

upper trace on the right side of the oscilloscope display. Refer to Figure 3-3.

fp stopped

aV markers
3

o "
)
I

At narkers ——

off

0

i

| e W ! ( start marker —

-1 eI

|
1‘
|

H i~ stap marker —

-2.50000 us 0.00000 s 2.950000 us
500 ns/div
stop marker:  0.00000 s
start marker: -1.63000us
delta t: 1.63000us
1/delta t:  613.497kh

Figure 3-3. Oscilloscope Display of Minimum and Maximum Gate Delay Values

Record the At value of the start marker reading as the MIN Gate Delay.
MIN Gate Delay
(the expected value is greater than 0.0 us, but less than 2.0 us)

Use the oscilloscope knob to position the start marker on the edge of the left side of the
upper trace.

Record the At value of the start marker reading as the MAX Gate Delay.
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MAX Gate Delay
(the expected value is greater than 0.0 us, but less than 2.0 us)

To determine small gate length
11. Press the following keys on the oscilloscope:
(BLUE) (zwiDTH) 4

highlight ON

12. Read the average +width (4) displayed on the oscilloscope in the botiom right-hand
annotation area.

13. Record this value as the 1 us Gate Length value.
1 us Gate Length

(the 1us gate length minimum width should be greater than 800 ns and maximum width
should be less than 1200 7s.

To determine large gate length (clock accuracy term)

14. Press the following spectrum analyzer keys:

150 (@) E DELAY 10 (zz) GATE

15. Set the universal counter controls as follows:
B (AP A—-B
GATE TIME delay ....oviiie it ettt et ceaaaaaann mid-range
CHANNEL A ... ... i rising edge, dc couple, SENSITIVITY mode
CHANNELB ... falling edge, dc couple, SENSITIVITY mode
COM A

16. Adjust LEVEL/SENS on the universal counter for best triggering.

17. Record the universal counter readout value as the 65 ms Gate Length.
65 ms Gate Length
(minimum gate length width should be greater than 64.99 ms)

(maximum width should be less than 65.01 ms)
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3. Verifying Gate Card Insertion Loss

Specifications Measured
® Additional Amplitude Error Due to Gate-On Enabled

Log Scale Refer to “Specifications and Characteristics for the HP 85723A” in Chapter 7
for specific values.

Linear Scale Refer to “Specifications and Characteristics for the HP 85723A” in Chapter 7
for specific values.

Description

Use this procedure to verify that the insertion loss for the Option 105 card is within the
specifications. Refer to the specifications in Chapter 7 for the log and linear scale additional
amplitude error due to Gate-On enabled. The insertion loss is measured as follows:

1. HIGH SWEEP output on the spectrum analyzer is connected to GATE INPUT to provide a
trigger signal for the gate circuitry.

2. The gate is turned off and a marker reading is taken.

3. The gate is then turned on and the synthesizer/level generator amplitude is adjusted to
match the marker reading taken while the gate was off.

The difference between the two synthesizer/level generator readings is the measured insertion
loss of the gate card.

Equipment
Synthesizer/Level Generator ............. ...t iriiieieieaninanann. HP 3335A
Cables
BNC, 122 cm (48 in) (tworequired) ............ ...ttt HP 10503A

Additional Equipment for Option 001 Spectrum Analyzer
BNC cable, 752, 120 ecm (48in) .......... .. ... ........ HP part number 15525-80010

To determine the card insertion loss

1. Connect the equipment as shown in Figure 3-4. (For Option 001 spectrum analyzers, attach
the 750 cable to the spectrum analyzer’s RF input connector rather than the 50Q cable.)

HIGH SWEEP
IN/OUT

SYNTHES | ZER/LEVEL (7T
GENERATOR

coooo o
2 ocoooo
ooDoooc

O coocoo
oDoo O

O coos
Qoo

oQee® e 0@ 00 ooo

A a4
J INPUT
BNC CABLE pz24

Figure 3-4. Gate Delay and Gate Length Test Setup

OUTPUT SPECTRUM ANALYZER

o
o
=]
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2. Set the synthesizer/level generator controls as follows:

FREQUENCY .. i e e e e ettt e e e 50 MHz
AMPTD INCR o i e e e e e 0.01 dB
AN PLITUDE ... e —5 dBm

3. On the spectrum analyzer, press (PRESET). Wait for preset to complete.

4. Press the following spectrum analyzer keys:

(FREQUENCY) 50 (MHz)

1

EGW 100 Qb e

100 () GATE ON OFF (underline OFF) GATE MENU GATE DELAY 20 (z)

SWEEP -
PEAK SEARCH

5. Use the step INCR (&) or (¥] key on the synthesizer/level generator to adjust the output
amplitude for a spectrum analyzer MKR A reading of 0.0 +£0.05 dB.

6. Record the amplitude displayed on the synthesizer/ievel generator as the Synthesizer/Level
Generator Reading.

Synthesizer/l.evel Generator Reading

7. Subtract the synthesizer/level generator reading you just recorded from —5.0 dBm. Record
the result as the Gate Card Insertion loss.

For example, if the synthesizer/level generator reading is —4.96 dBm, then the result is
—0.04 dBm as shown below:
—5.0 dB minus the synthesizer reading is equal to the Gate Card Insertion Loss
(-5.0) — (-4.96) = —0.04 dBm
Gate Card Insertion Loss
(the insertion loss should be between —0.3 dB and +0.3 dB)
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Performance Verification Test Record

The Performance Verification Test Record lists test specifications and acceptable limits. We
recommend that you make a copy of this table, record the complete test results on the copy of
the performance verification test record, and keep the copy for your calibration test records.
You may find that keeping a record of the calibration test records helpful for tracking gradual
changes in test results over long periods of time.

Table 3-2. Performance Verification Test Record (Page 1 of 2)

Hewlett-Packard Company
Address:

Report No.

Date

(e.g. 2 APRIL 1993)

Model HP 8590 Series Spectrum Analyzer with HP 85723A

Serial No.

Options

Firmware Revision

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:
Description

Counter

Oscilloscope

Synthesizer/Function Generator

Synthesizer/Level Generator

Synthesized Sweeper

Tested by
°C Relative humidity %
Hz (nominal)
Model No. Trace No. Cal Due Date
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Performance Verification Test Record (Page 2 of 2)

Hewlett-Packard Company
Model HP 8590 Series Spectrum Analyzer with HP 85723A Report No.

Serial No. Date
Test Test Description Results Measurement
No. Min Measured i Max Uncertainty
1. |Frequency Accuracy
Frequency Deviation
Freq Accuracy —20 kHz 20 kHz +1.85 kHz
Freq Deviation at 288 kHz | —266 kHz 310 kHz +1.85 kHz
2. | Gate Delay Accuracy
Gate Length Accuracy
MIN Gate Delay 0.0 us 2.0 us +0.011 us
MAX Gate Delay 0.0 us 2.0 us +0.011 ps
65 ms Gate Length 64.99 ms 65.01 ms +0.434 ps
3. | Gate Card Insertion Loss
-0.3dB +0.3dB +0.092 dB
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Programming the HP 85723 A

This chapter explains how the DECT measurements personality’s functions can be executed by
using programming commands. When you use programming commands to operate the DECT
measurements personality, you send instructions to the spectrum analyzer instead of pressing
the softkeys. The instructions (also called programming commands) are sent to the spectrum
analyzer with a computer.

This chapter contains the following sections:

m Accessing the DECT measurements personality for remote operation.
m Programming basics for DECT remote operation.

m Programming examples for DECT remote operation.

Before you can program the spectrum analyzer, you must connect the spectrum analyzer to the
computer. Refer to Chapter 1 in the HP 8590 Series Spectrum Analyzer Programmer’s Guide
for more information.

All the examples in this chapter are written in HPBASIC.

Programming the HP 85723A 4-1



Accessing the DECT Measurements Personality for Remote
Operation

To use the DECT programming commands, the DECT measurements personality must be loaded
into spectrum analyzer memory, and DECT mode must be selected. This section contains the
following procedures:

m Load the DECT measurements personality remotely.
m Select the DECT mode remotely.
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To load the DECT measurements personality remotely

1

g 6 Ot

8
9

If necessary, insert the HP 85723A DECT measurements personality memory card into the
analyzer’s front-panel memory card reader.

Prepare the spectrum analyzer for the DONE command by doing an instrument preset
and placing the spectrum analyzer into a single sweep mode. Press (PRESET), (SWEEP] then

Dispose any personalities from the spectrum analyzer memory by executing the DISPOSE
ALL command.

Perform a take sweep. You must do a take sweep before executing the DONE command.
Execute the DONE command.
Wait until the DONE command returns a “1.”

Use the spectrum analyzer’s LOAD command to load the file called “dDECT” into spectrum
analyzer memory.

Perform a take sweep. You must do a take sweep before executing the DONE command.
Execute the DONE command.

10 Wait until the DONE command returns a “1.”

This procedure describes how to use programming commands to load the DECT measurement
personality into spectrum analyzer memory. You may find it more convenient to use the
spectrum analyzer’s front-panel keys to load the DECT measurements personality into spectrum
analyzer memory.

Example

OUTPUT 718;"IP;SNGLS;" Does an instrument preset and places the spectrum
analyzer in the stngle sweep mode.

OUTPUT 718;"DISPOSE ALL;"  Removes any personalities from spectrum analyzer
memory.

OUTPUT 718;"TS;" Performs a take sweep.

OUTPUT 718;"DONE?;" Quertes the spectrum analyzer to return a “1” when
the MODE and the take sweep commands are completed.

ENTER 718;Done Waits until a “17” is returned.

OUTPUT 718;"LOAD/ADECT/;"  Loads the DECT measurements personality into spec-
trum analyzer memory. “dDECT” is the file name for
the DECT measurements personality program.

OUTPUT 718;"TS;" Performs a take sweep.

OUTPUT 718;"DONE?;" DONE? returns a “1” when the MODE command and
the take sweep command are completed.

ENTER 718;Done Waits until a “1” is returned.
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To change to the DECT mode remotely

1 Prepare the spectrum analyzer for the DONE command by doing an instrument preset
and lgg‘mg the spectrum analyzer into a single sweep mode. Press (PRESET), (SWEEP) then

Change to the DECT mode by setting the value of the MODE command to 10.
Perform a take sweep. You must do a take sweep before executing the DONE command.

Execute the DONE command.

Ot e W N

Wait until the DONE command returns a “1.”

The spectrum analyzer must be using the DECT mode before you can send any DECT
programming commands to the spectrum analyzer. You need to execute the DONE command to
ensure that the spectrum analyzer has finished executing the MODE command.

Example

QUTPUT 718;"IP;SNGLS;" Does an itnstrument preset and places the spectrum
analyzer in the single sweep mode.

QUTPUT 718;"MODE 10;" Changes to the DECT mode.

OQUTPUT 718;"TS;" FPerforms a take sweep.

QUTPUT 718;"DONE?;" DONE? returns a “1” when the MODE command and
the take sweep command are completed.

ENTER 718;Done Waits until a “1” is returned.
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Programming Basics for DECT Remote Operation

This section contains information about how to use the DECT programming commands.
Refer to the descriptions for the individual programming commands in Chapter 8 for more
information about a specific programming command.

This section contains the following procedures:
m Use the MOV command.
m Use the DECT setup and measurement commands.

Change the value of a limit variable.

Change the value of a parameter variable.

Use the repeat command.

m Determine when a measurement is done.

m Use an external keyboard to enter programming commands.
m Create a limit line function.
Note You can distinguish the DECT programming commands and variables from the
i spectrum analyzer programming commands because the DECT programming
ﬁ commands and variables begin with an underscore (_), and spectrum analyzer
programming commands do not. For example, _CHN is a DECT programming

command, and MOV is a spectrum analyzer programming command.

This guide contains information about the DECT programming commands.
Refer to the HP 8590 Series Spectrum Analyzer Programmer’s Guide for
information about the spectrum analyzer programming commands.
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To use the spectrum analyzer’s MOV command
B Use the MOV command to move a value into a DECT command that can accept a value.

You are encouraged to use the MOV command when you need to move a value into a DECT
programming command. Using MOV allows the spectrum analyzer to process the command
faster because no text is displayed in the active function area during command execution.
Example

This example shows how to move a number into the _CHN command. The _CHN command
allows you to enter the channel number to be measured.

QUTPUT 718;"MOV _CHN,4;" Changes the channel number to 4.

To use the DECT setup and measurement commands
1 Execute the measurement’s setup command.

2 Change the spectrum analyzer setting, as desired.

3 Execute the measurement’s “measure” command.

Most of the DECT measurements can be done two ways:

Method 1: By executing the command that automatically performs both the setup and
measurement. For example, _.CPWR sets up the measurement and also performs the carrier
power measurement.

or,

Method 2: By executing the command that sets up the measurement, a command that
changes a spectrum analyzer setting, and then the command that actually performs the
measurement. This method allows you to change parameters (for example, resolution
bandwidth) for a measurement. For example, the two commands needed to perform the
carrier power measurement are _CPS (sets up the measurement) and _CPM (actually
performs the measurement).

This procedure demonstrates how you can perform a measurement by the second method.

Example
QUTPUT 718;"_CPS;" Sets up the spectrum analyzer settings for the carrier power
measurement. After _CPS is executed, the resolution band-
width s set to 300 kHz.
OUTPUT 718;"RB 10KHZ;" Changes the resolution bandwidth to 10 kHz.
OQUTPUT 718;"_CPM;" Performs the carrier power measurement.
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To change the value of a limit variable

m Use the MOV command to move the new value for a limit into the variable for the limit.

or,

m Use the VARDEF command to move the new value for a limit into the variable for the limit.

The DECT measurements personality uses a “limit” to decide if the measurement results failed
or passed. For example, if a signal is above the intermodulation attenuation limit, the unit
under test will fail the intermodulation attenuation measurement. You can change a limit by
changing the value of the limit variable. Refer to Table 8-2 in Chapter 8 for a list of all the limit
variables.

There are two ways to move a value to a limit variable: with the MOV command or with the
VARDEF command.

If you use the MOV command:

The limit variable will be reset to the default value for the limit variable if an instrument
preset (IP) is executed or the spectrum analyzer is turned off.

Example of the MOV command

QUTPUT 718;"MOV _SPXL,-50;" Changes the limil for spurtous emissions in
the broadcast bands from the default value of
—47 dBm to —50 dBm.

If you use VARDEF command:

The value for the limit variable is retained by the limit variable even if an instrument preset
(IP) is executed or the spectrum analyzer is turned off.

Example for the VARDEF command

OUTPUT 718;"VARDEF _SPXL,—50;" Changes the limit for spuritous emissions in
the broadcast bands from the default value of
—47 dBm to —50 dBm.

The VARDEF command changes the DECT measurements personality that is currently in
spectrum analyzer memory; the VARDEF command does not change the program on the
HP 85723A memory card. If you reload the DECT measurements personality from the
HP 85723A memory card, all the limit variables are set to their default values.
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To change the value of a parameter variable

m Use the MOV command to move the new value for a parameter into the variable for the
parameter.

or,

a Use the VARDEF command to move the new value for a parameter into the variable for the
parameter. :

Many of the DECT programming commands use one or more parameters when making a
measurement. A parameter is a variable that specifies a spectrum analyzer setting. For
example, the spurious emissions measurement uses the parameter _.MAXST to determine the
sweep time for the spurious emissions measurement. You can change the parameter for a
measurement by moving the new value into the parameter variable. Refer to Table 8-2 in
Chapter 8 for a list of all the parameters variables.

There are two ways to move a value into a parameter variable: with the MOV command or
with the VARDEF command.

If you use the MOV command:

The parameter variable will be reset to the default value for the parameter variable if an
instrument preset (IP) is executed or the spectrum analyzer is turned off.

Example of the MOV command

QUTPUT 718;"MOV _PNB,100;" Sets the number of bursts for the power ver-
sus time measurements to 100. _PNB is the
variable for the number of bursts for a power
versus time measurement.

If you use VARDEF command:

The value for the parameter variable is retained by the parameter variable even if an
instrument preset (IP) is executed or the spectrum analyzer is turned off.

Example for the VARDEF command

OUTPUT 718;"VARDEF _PNB,100;" Sets the number of bursts for the power ver-
sus time measurements to 100. _PNB s the
variable for the number of bursts for a power
versus time measurement.

The VARDEF command changes the DECT measurements personality that is currently in
spectrum analyzer memory; the VARDEF command does not change the program on the
HP 85723A memory card. If you reload the DECT measurements personality from the
HP 85723A memory card, all the parameter variables are set to their default values.
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To use the repeat command
& Execute the _RPT command to repeat a measurement.

You can use the _RPT command if you want to repeat a power measurement, power versus
time measurement, or frequency and deviation measurement (Option 112 only). Some DECT
parameters such as channel number and trace status can be changed prior to executing _RPT.

Example

OUTPUT 718;"MOV _CHN,1;" Changes the channel number to channel 1.
_CHN 1s the command for the channel number.
0UTPUT 718;"_RPT;" Repeats the previous measurement.

To determine when a measurement is done
1 Execute the DECT measurement command.

When the measurement is finished, the command will return a number. This number is
called the measurement state.

2 Use a REPEAT UNTIL loop to enter the numbers from the spectrum analyzer’s output
buffer into the computer.

Because there may be other numbers in the spectrum analyzer’s output buffer, you need to
use a loop to determine if the measurement state has been received. Refer to the command
description in Chapter 8 to determine what numbers are valid measurement state values.

3 Examine the value of the measurement state.

If the number is 1, the spectrum analyzer has successfully completed the command. If
the number is greater than 1, an error has occurred. Refer to the description for the
measurement command in Chapter 8 for more about error conditions and measurement
state values.

It is necessary to check the measurement state to ensure that the results of a measurement
are not queried before the measurement is completed. The measurement state is also useful
for checking for error conditions, for example, if the carrier level is too low to make the
measurement.

Example }
OUTPUT 718;"_MBAND;" FPerforms the monitor band measurement.
REPEAT Repeats the ENTER statement until a valid
number for the measurement state is found.
ENTER 718;Meas_state Enters the values from the analyzer buffer.

UNTIL Meas_state>0 AND Meas_state<2  Ignores numbers that are not valid numbers
Jor the _"MBAND measurement state. For
MBAND, the only valid measurement state
value isa 1.
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Use an external keyboard to enter commands

You can enter the programming commands into the spectrum analyzer by using a keyboard that
is connected to the spectrum analyzer’s external keyboard connector. The external keyboard
connector is included with an Option 021 or Option 023 spectrum analyzer. Refer to the

HP 8590 Series Spectrum Analyzer User’s Guide for more information about the different
external keyboard functions.

1 Turn off the spectrum analyzer.

Caution Do not connect the keyboard to the spectrum analyzer while the spectrum
# analyzer is turned on.

2 Connect an HP C1405 Option 002 cable from the spectrum analyzer’s rear panel connection
(marked EXT KEYBOARD) to the HP C1405 Option ABA keyboard.

3 Press to turn on the spectrum analyzer, then press DECT ANALYZER
Press on the external keyboard.

5 Type in the command syntax. The characters that you type are shown at the top of the
spectrum analyzer display.

6 Press (ENTER).

Because you are not using an external computer, the DECT and spectrum analyzer commands
are entered without an OUTPUT or PRINT statement preceding them.
Example

Type in following programming line. Press after the programming line has been
entered.

MOV _CHN,2; Changes the channel number to 2. _CHN 1is the command for the channel
number.
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To create a limit line function

1

6

Use the FUNCDEF command to create a limit line function.

The power versus time burst, power versus time rising edge, and power versus time falling
edge measurements each have a specific limit line function assigned to the measurement.
(Refer to Table 8-3 for a list of the limit line function names.} When you use the FUNCDEF
command to create a limit line function, you are actually redefining the existing limit line
function that was created by the DECT measurements personality.

Use the LIMIDEL command to delete any current limit line functions.

Refer to the HP 8590 Series Spectrum Amnalyzer Programmer’s Guide for more information
about the LIMIDEL command.

Enter the values for the new limit line into a trace.

The values must be in display units. There are 0 to 8000 display units for the spectrum
analyzer display, with 0 representing the bottom graticule and 8000 representing the top
graticule. A display unit is equal to 0.01 dB.

Move the contents of the trace into the lower limit line with the LIMILO command.

Refer to the HP 8590 Series Spectrum Analyzer Programmer’s Guide for more information
about the LIMILO command.

Turn on limit line testing with the LIMITEST command.
Refer to the HP 8590 Series Spectrum Analyzer Programmer’s Guide for more information

about the LIMITEST command.
End the FUNCDEF declaration.

Some measurements (power versus time burst, power versus time rising edge, and power versus
time falling edge measurements) use and display a limit line as part of the measurement. You
can change each of these limit lines by creating a limit line function.

Once you have created a limit line function, your limit line function remains in use unless you
reload the DECT measurements personality into spectrum analyzer memory.

Example

The following example shows you how you can create a limit line function for changing the
limit line that is used in the power versus time burst measurement.

3242 ASSIGN @Sa TD 718 " Declares the I/O path to spectrum
analyzer.

3243 !

3244 OUTPUT @Sa;"FUNCDEF _PBLIM,@"; Use the spectrum analyzer FUNCDEF
command to redefine the limit line
Junction for power versus time burst
(_PBLIM).

3245 !

3246 OUTPUT @Sa;"LIMIDEL;"; Deletes any previous limit line
Junctions.

3247 OUTPUT @Sa;"MOV TRA[1,33],0;"; Enters 0 display units in trace ele-
ments 1 through 33.

3248 OUTPUT @Sa;"MOV TRA[34,349],7400;";  Enters 7400 display units in trace
elements 34 through 349.

3249 OUTPUT @Sa;"MOV TRA[350,3511,7100;"; Enters 7100 display units in trace
elements 350 through 351.
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3250

3251
3252

32563
3254
3255
3256
3257

OUTPUT @Sa;"MOV TRA[352,401],0;";

QUTPUT ©Sa;"LIMILO TRA;";

QUTPUT @Sa;"LIMITEST1;";

QUTPUT @Sa;%e@;";

END

412 Programming the HP 85723A

Enters 0 display units in trace ele-
ments 352 through 401.

Moves trace A into LIMILO. LIMILO
represents the lower limit line.

Turns on limit line testing.

Ends the FUNCDEF declaration.



Programming Examples

This section contains programming examples that show you how to make the following
measurements remotely:

Carrier power.

Adjacent channel power due to modulation.
Adjacent channel power due to switching transients.
Monitor band.

Power versus time frame.

Power versus time burst.

Power versus time rising edge.

Power versus time falling edge.

Power versus time burst on.

Frequency and deviation.

Spurious emissions.

Intermodulation attenuation.
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To measure the carrier power

This example shows how you can use the DECT programming commands to measure the carrier
power and get the value for mean carrier power.

Example

10 !re-store "CPWR_EX"

20 !Shows how to use the _CPWR command

30 !

40 INTEGER Fail_flag Declares a vartable that will be
used to determine if the measure-
ment fazled.

50 !

60 REAL Meas_state Declares a variable that well hold
the measurement state value.

70 REAL Mean_pwr Declares a variable that will hold
the mean carrier power variable.

80 !

90 ASSIGN @Sa TD 718 Declares the I/0 path to spectrum
analyzer.

100 !

110 !

120  OUTPUT @Sa;"_CPWR;" Performs the carrier power
measurement.

130  REPEAT The REPEAT UNTIL loop is used
to find a valid value for the .CPWR
measurement state.

140 ENTER @Sa;Meas_state Enters the measurement state into
Meas_state.

150 UNTIL Meas_state>0 AND Meas_state<6 Checks for a valid measurement
state value. For _CPWR, the only
valid measurement state values
are 1 through 5.

160 IF Meas_state=1 THEN If the measurement state value ts
1, the measurement was success-
Jully completed.

170 PRINT "CARRIER POWER: “; -

180 QUTPUT @Sa;"_F7;" Quertes _F. _F is a variable that
contains a 0 if the carrier power
measurement passed, or a 1 if the
measurement failed.

190 ENTER @Sa;Fail_flag Enters the value of _F into
Fazil_flag.

200 IF Fail_flag=0 THEN

210 PRINT "PASSED"

220 ELSE

230 PRINT "FAILED"

240 END IF

250 OUTPUT @Sa;"_CPA7;" Queries _CPA. _CPA contains the
result of the mean carrier power.

260 ENTER @Sa;Mean_pwr Enters the mean carrier power

tnto Mean_pwr.
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270
280
290
300
310
320
330

PRINT
PRINT "Mean On Power= ";Mean_pwr;" dBm"
ELSE
DISP '"Measurement aborted"
END IF
!
END

If Meas_state did not equal 1.
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To measure the adjacent channel power due to modulation

This example shows how you can use the DECT programming cornmands to measure the

adjacent channel power due to modulation.
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4-16

!re-store "ACP_MOD"

shows how to use the _ACPMOD command

INTEGER Fail_flag

]
REAL Meas_state

DIM Acp_mod_res(1:10)

ASSIGN @Sa TO 718

OUTPUT @Sa;"_ACPMOD;"
REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<6

IF Meas_state=1 THEN

PRINT “Adjacent Channel Power Due to Modulation";

OUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag

IF Fail_flag=0 THEN
PRINT "PASSED"
ELSE

Programming the HP 85723A

Declares a variable that
will be used to deter-
mine if the measurement
Jazled.

Declares a variable that
will hold the measure-
ment state value.
Declares an array.

Declares the I/0 path to
spectrum analyzer.

Performs the adjacent
channel power due to
modulation
measurement.

The REPEAT UNTIL loop
2s used to find a valid
value for the _.ACPMOD
measurement state.
Enters the measurement

state into Meas_state.
Checks for a valid mea-
surement state value.
For _ACPMOD, the only
valid measurement state
values are I through 5.
Ifthe measurement state
value is 1,the measure-
ment was successfully
completed.

Queries _F. _F1isavart-
able that contains a 0
if the adjacent channel
power measurement
passed, or a 1 if the
measurement failed.
FEnters the value of _F
tnto Fail_flag.



230
240
250
260

270

280
290

300
310

320
330
340
350

PRINT "FAILED"
END IF
PRINT
OUTPUT @Sa;"TDF M;AUNITS DBM;_ACPMR?7;"

ENTER @Sa;Acp_mod_res(*)

FOR A=0 TO 9
PRINT "CH ";A;" : ";Acp_mod_res(A+1)/10;" dBm"
NEXT A

ELSE

DISP '"Measurement aborted"
END IF

END

Queries _ACPMR.
_ACPMR contains the re-
sult of the adjacent chan
nel power due to
modulation.

Sets the spectrum ana-
lyzer trace data format
to measurement units
and enters the adjacent
channel power due to
modulation into
Acp-mod_res.

0

The results are stored in
the Acp_mod_res array
a factor of 10 greater
than the measured re-
sults. Tb redisplay the
results they must be di-
vided by 10.

If Meas_state did not
equal 1.
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To measure the adjacent channel power due to switching transients

This example shows how you can use the DECT programming commands to measure the

adjacent channel power due to switching transients.
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418

're-store "ACP_TRANS"

!shows how to use the _ACPT command

1
INTEGER Fail_flag

I
REAL Meas_state

DIM Acp_trans_res(1:10)
'

ASSIGN @Sa TO 718

1
!
OUTPUT @Sa;'"_ACPT;"

REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<6

If Meas_state=1 THEN

PRINT "Adjacent Channel Power Due to Transients";

OUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag

IF Fail_flag=0 THEN
PRINT "PASSED"

Programming the HP 85723RA

Declares a variable that
wtll be used to determine
1f the measurement
Jazled.

Declares a variable that
wtll hold the
measurement state value.
Declares an array.

Declares the I/O path to
spectrum analyzer.

Performs the adjacent
channel power due to
switching transients
measurement.

The REPEAT UNTIL loop
s used to find a valid
value for the _ACPT mea-
surement state.

FEnters the measurement
state into Meas_state.
Checks for a valid mea-
surement state value.
For _ACPT, the only valid

measurement state values
are 1 through 5.

If the measurement state
value is 1, the measure-
ment was successfully
completed.

Queries _F. _F is a vari-
able that contains a 0 if
the adjacent channel
power measurement
passed, or a 1 if the mea-
surement failed.

FEnters the wvalue of _F
wnto Fail_flag.



220
230
240
250
260

270

280
290

300
310

320
330
340
350

ELSE
PRI

END I

PRINT

OUTPUT @Sa;'"TDF M;AUNITS DBM;_ACPTIR?;"

ENTER

FOR A
PRINT

NT "FAILED"
F

@Sa;Acp_trans_res(*)

=0 TO 9
“"CH ";A;" : ";Acp_trans_res(A+1)/10;" dBm"

NEXT A

ELSE

DISP
END TIF

END

""Measurement Aborted"

Queries _ACPTR.
_ACPTR contains the re-
sult of the adjacent chan-
nel power due to switch-
ing transients.

Sets the spectrum ana-
lyzer trace data format
to measurement units
and enters the adjacent
channel power due to
switching transients
mto Acp_trans_res.

The results are stored in
the Acp_trans_res array
a factor of 10 greater than
the measured results. To
redisplay the results they
must be divided by 10.

If Meas_state did not
equal 1.
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To measure the monitor band

This example shows how you can use the DECT programming commands to view the monitor

band and find the maximum amplitude of the trace.

10 !re-store "MBAND_EX"
20 'Shows how to use the _MBAND command
30 !

40 REAL Meas_state

50 !
60 REAL Trace_array(1:401)

70 !
80 ASSIGN @Sa TO 718

90 !

100 !
110  OUTPUT @Sa;"TDF P;"

120  OUTPUT @Sa;"_MBAND;"

130  REPEAT

140 ENTER @Sa;Meas_state

150 UNTIL Meas_state>0 AND Meas_state<2

160 OUTPUT @Sa;"TRA?;"
170  ENTER @Sa;Trace_array(*)

180  PRINT

190 PRINT "Maximum value of trace A= ";
MAX(Trace_array(*));"dBm"

200 !

210 END

420 Programming the HP 85723A

Declares a variable that will hold the
measurement state value.

Declares an array that will be used to
hold the analyzer trace data.

Declares the I/0 path to spectrum
analyzer.

Sets the spectrum analyzer trace data
format to parameter units (dBm for
this example).

Performs the mowitor band
measurement.

The REPEAT UNTIL loop s wused to
JSind a valid value for the _MBAND
measurement state.

Enters the measurement state into
Meas_state.

Checks for a valid measurement state
value. For _MBAND, the only valid
measurement state value is a 1.
Queries trace A.

Enters the trace data from trace a into
Trace_array.



To measure the power versus time frame

This example shows how you can use the DECT programming commands to make a power
versus time frame measurement and display the amplitude level of a trace element.
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30
40
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110
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170
180
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200
210

element of trace A=";Trace_array(300);" dBm"

220
230
240
250
260

re-store "PFRAME_EX"

1Shows how to use the _PFRAME command
]

REAL Meas_state

REAL Trace_array(1:401)

ASSIGN @Sa TO 718

0UTPUT @Sa;"TIDF P;"

OQUTPUT @Sa;"_PFRAME;"

REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<3

IF Meas_state=1 THEN

PRINT "POWER vs TIME"
OUTPUT @Sa;"TRA?;"
ENTER @Sa;Trace_array(*)

PRINT
PRINT "Amplitude value for 300th

ELSE

DISP "Measurement aborted"
END IF
1

END

Declares a variable that will hold
the measurement state value.
Declares an array that will hold
analyzer trace data.

Declares the I/O path to spectrum
analyzer.

Sets the spectrum analyzer trace data
Jormat to parameter units (dBm for
this example).

Performs the power versus time
Jrame measurement.

The REPEAT UNTIL loop ts used to
Jind a valid value for the
_PFRAME measurement state.
Enters the measurement state into
Meas_state.

Checks for a valid measurement state
value. For _.PFRAME, the only valid
measurement state values are 1 and
2.

If the measurement state value s
1, the measurement was successfully
completed.

Queries trace A.
Enters the trace data from trace a
into Trace_array.

You can examine each trace element
by examining the data in the trace
array. In this example, the 300th
trace element is examined.

If Meas_state did not equal 1.
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To measure the power versus time burst

This example shows how you can use the DECT programming commands to make a power
versus time burst measurement and display the results.
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're-store "PBURST_EX"

!Shows how to use the _PBURST command
]

INTEGER Fail_flag

t
REAL Meas_state

REAL Burst_width

REAL Trace_array(1:401)

ASSIGN @Sa TO 718

OUTPUT @Sa;"TDF P;"

!
OUTPUT @Sa;'_PBURST;"

REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<3

IF Meas_state=1 THEN

PRINT "POWER vs TIME"
PRINT "BURST WIDTH: ";
OUTPUT @Sa;'"_F7;"

4.22 Programming the HP 85723A

Declares a variable that will
be used to determine if the
measurement failed.

Declares a variable that wtll
hold the measurement state
value.

Declares a variable that will
hold the wvalue of the burst
width.

Declares an array that will
hold analyzer trace data.

Declares the 1/0 path to spec-
trum analyzer.

Sets the spectrum analyzer
trace data format to parame-
ter units (dBm for this
example).

Performs the power versus time
burst measurement.

The REPEAT UNTIL loop is
used to find a valid value for
the _PBURST measurement
State.

FEnters the measurement state
nto Meas_state.

Checks for a valid measure-
ment state value. For
-PBURST, the only valid mea-
surement state values are 1
and 2.

Ifthe measurement state value
s 1, the measurement was
successfully completed.

Quertes _F. _F is a variable
that contains a 0 if the power
versus ttme burst
measurement passed, or a 1 if
the measurement fatled.



230

240
250
260
270
280
290

300
310
320

330
340
350

360
370
380
390
400

ENTER @Sa;Fail_flag

IF Fail_flag=0 THEN
PRINT "PASSED"
ELSE
PRINT "FAILED"
END IF
OUTPUT @Sa;"_PBT7;"

ENTER @Sa;Burst_width
OUTPUT @Sa;"TRA?;"
ENTER @Sa;Trace_array(*)

PRINT

PRINT "Burst width= ";Burst_width;" usec"
PRINT "Amplitude value for 200th
element of trace A=";Trace_array(200);" dBm"

ELSE

DISP '"Measurement aborted"

END IF

END

Enters the value of _F into
Fail_flag.

Queries the carrier burst width
value.

Enters the value.

Querzes trace A.

FEnters the trace data from
trace a into Trace_array.

You can examine each trace
element by examining the data
in the trace array. In this ex-
ample, the 200th trace element
1S examined.

If Meas_state did not equal 1.
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To measure the power versus time rising edge

This example shows how you can use the DECT programming commands to measure the rising
edge of a burst and display the results.

This example also demonstrates how you can change the limit variables _PRXI, and -PRXH for
the power versus time rising edge measurement.
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!re-store "PRISE_EX"

'Shows how to use the _PRISE command
]

INTEGER Fail_flag
!

REAL Meas_state
REAL Rise_time

REAL Trace_array(1:401)

1
ASSIGN @Sa TO 718

'
!
OQUTPUT @Sa;"TDF P;"

]
QUTPUT @Sa;"_PRISE;"

REPEAT

ENTER @Sa;Meas_state
UNTIL Meas_state>0 AND Meas_state<3
IF Meas_state=1 THEN

PRINT "POWER vs TIME"
PRINT "RISE TIME: “;
OUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag

IF Fail_flag=0 THEN
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Declares a variable that will be used
to determine if the measurement
Jailed.

Declares a variable that will hold
the measurement state value.
Declares a variable that will hold
the burst rise time value.

Declares an array that will hold
analyzer trace data.

Declares an array that wtll hold
analyzer trace data.

Sets the spectrum analyzer trace data
Jormat to parameter units (dBm for
this example).

Performs the power versus time 7is-

ing measurement.

The REPEAT UNTIL loop is used to

JSind a valid value for the _PRISE
measurement state.

FEnters the measurement state into

Meas_state.

Checks for a valid measurement staie
value. For _PRISE, the only valid

measurement state values are 1 and

2.

If the measurement state value s

1, the measurement was successfully

completed.

Quertes _F. _F is a variable that
contains a 0 if the power versus time
ristng edge measurement passed, or
a 1 if the measurement failed.
Enters the value of _F into

Fail_flag.



250
260
270
280
290
300
310
320

330
340
350

PRINT "PASSED"
ELSE

PRINT "FAILED"
END IF
QUTPUT @Sa;"_PRT7;"
ENTER @Sa;Rise_time
QUTPUT @Sa;"TRA?;"
ENTER @Sa;Trace_array(*)

PRINT
PRINT "Rise time= ";Rise_time;" usec"
PRINT "Amplitude value for 100th

element of trace A=";Trace_array(100);" dBm"

360
370
380
390
400

ELSE
DISP "Measurement aborted”
END IF
]
END

Queries the rise time value.
Enters the value.

Quertes trace A.

Enters the trace A data tnto
Trace-array.

You can examine each trace element
by examining the data in the trace
array. In this example, the 100th
trace element is examined.

If Meas_state did not equal 1.
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To measure the power versus time falling edge

This example shows how you can use the DECT programming commands to measure the falling

edge of a burst and display the results.

This example also demonstrates how you can change the limit variables _.PFXL and _PFXH for

the power versus time falling edge measurement.
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're-store "PFALL_EX"

!Shows how to use the _PFALL command

i
INTEGER Fail_flag

]
REAL Meas_state

REAL Fall_time

REAL Trace_array(1:401)

!
ASSIGN @Sa TO 718

OUTPUT @Sa;"TIDF P;"

OQUTPUT @Sa;"_PFALL;"

REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<3

IF Meas_state=1 THEN

PRINT "POWER vs TIMEY
PRINT "FALL TIME: ";
OUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag

4.26 Programming the HP 85723A

Declares a varitable that will be
used to determine vf the measure-
ment

JSazled.

Declares a variable that will hold
the measurement state value.
Declares a variable that will hold
the value of the full time of the
burst.

Declares an array that will hold
analyzer trace data.

Declares the I/0 path to spectrum
analyzer.

Sets the spectrum analyzer trace
data formai to parameter units
(dBm for this example).

Performs the power versus time
Jalling edge measurement.

The REPEAT UNTIL loop is used to
Jind a valid value for the _PFALL
measurement state.

Enters the measurement state into
Meas_state.

Checks for a valid measurement
state value. For _PFALL, the only
valid measurement state values are
1 and 2.

Ifthe measurement statevalue s 1,
the measurement was successfully
completed.

Queries _F. _F is a variable that
contains a 0 if the power versus
time falling edge measurement
passed, or a 1 if the measurement
failed.

Enters the value.



240
250
260
270
280
290
300
310
320

330
340
350

IF Fail_flag=0 THEN

PRINT "PASSED"

ELSE

PRINT "FAILED"
END IF
OUTPUT @Sa;"_PFT7;"
ENTER @Sa;Fall_time
OUTPUT @Sa;"TRAT;"
ENTER @Sa;Trace_array(*)

PRINT
PRINT "Fall time= ";Fall_time;" usec"
PRINT "Amplitude value for 300th

element of trace A=";Trace_array(300);" dBm"

360
370
380
390
400

ELSE

DISP "Measurement aborted"
END IF
[}

END

Queries the fall time value.
Enters the value.

Queries trace A.

Enters the trace A data into
Trace_array.

You can examine each trace ele-
ment by examining the data in the
trace array. In this example, the
300th trace element ts examined.
If Meas_state did not equal 1.
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To measure the power versus time burst on

This example shows how you can use the DECT programming commands to measure the
amplitude of a burst during the on time and display the results.
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‘re-store "PON_EX"

!'Shows how to use the _PON command
I

INTEGER Fail_flag

1
REAL Meas_state

ASSIGN @Sa TO 718

OUTPUT @S3a;"_PON;"

REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<3
IF Meas_state=1 THEN

PRINT "POWER vs TIME"
PRINT "BURST ON: ";
O0UTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag
IF Fail_flag=0 THEN
PRINT "PASSED"
ELSE
PRINT "FAILED"
END IF
ELSE
DISP "Measurement aborted"
END IF
!
END
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Declares a variable that will be used to
determine if the measurement
Jailed.

Declares a variable that will hold the
measurement state value.

Declares the I/0 path to spectrum
analyzer.

Performs the power versus time

Jalling edge measurement.

The REPEAT UNTIL loop s used to find
a valid value for the _PON measure-
ment state.

FEnters the measurement state into
Meas_state.

Checks for a valid measurement state
value. For _PON, the only valid mea-
surement state values are 1 and 2.

If the measurement state value is 1, the
measurement was successfully
completed.

Queries _F _F is a variable that con-
tains a 0 if the power versus time falling
edge measurement passed, or a 1 if the
measurement failed.

Enters the value.

If Meas_state did not equal 1.



To measure the frequency and deviation with an Option 112

This example shows how you can use the DECT programming commands to measure the

frequency and deviation measurements and display the results.
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're-store "FRQDEV_EX"

!Shows how to use the _FREQDEV command

1

INTEGER Fail_flag

!
REAL Meas_state

REAL Freq_dev

REAL Freq_err_median

ASSIGN @Sa TO 718

PRINT "Connect the 300 MHz CAL output on the
Spectrum Analyzer to the 50 ohm input”

PRINT “Then press return"
INPUT Temp$
OUTPUT @Sa;"_CALFRQDEV;"

REPEAT
ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<3

IF Meas_state=2 THEN

PRINT "CAL FAILED - CAL SIGNAL NOT FOUND"

ELSE

PRINT "CAL COMPLETED, RE-CONNECT SIGNAL,

THEN PRESS RETURN"
INPUT Temp$
OUTPUT @Sa;"_FRQDEV;"

REPEAT

Declares a variable that will
be used to determine if the
measurement

Jailed.

Declares a variable that will
hold the measurement state
value.

Declares a variable that will
hold the peak carrier frequency

deviation.

Declares a vartable that will
hold the median carrier fre-
quency error.

Declares the 1/O path to spec-
trum analyzer.

Performs the calibration
routine.

Checks for a valid measure-
ment state. For .CALFRQDEYV,
the only valid measurement
state values are 1 and 2.

Performs the frequency and
deviation measurement.

The REPEAT UNTIL loop s
used to find a valid value for
the _FRQDEV measurement
state.
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440

450
460

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<é

PRINT "FREQUENCY & DEVIATION: “;
QUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag
IF Fail_flag=0 THEN
PRINT "PASSED"
ELSE
PRINT "FAILED"
END IF
OUTPUT @Sa;"_FDEV?;"

ENTER @Sa;Freq_dev
OUTPUT @Sa;"_FER?;"

ENTER @Sa;Freq_err_median

PRINT

PRINT "Peak carrier frequency
deviation= ";Freq_dev;"kHz"
PRINT "Median carrier frequency
error= ";Freq_err_median;'"kHz"

END IF

END
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Enters the measurement state
into Meas_state.

Checks for a valid measure-
ment state value. For
_FRQDEYV, the only valid mea-
surement state values are a 1
through 5.

Queries _F. _F is a variable
that contains a 0 if the fre-
quency and deviation
measurement passed, or a 1 if
the measurement failed.
Enters the value.

Queries the peak carrier fre-
quency deviation value.
Enters the value.

Queries the median carrier
Jrequency error value.

Enters the value.



To measure the spurious emissions

This example shows how you can use the DECT programming commands to make a spurious

emissions measurement and display the results.
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fre-store "SPUR_EX"
]

INTEGER Fail_flag

INTEGER Num_spurs

INTEGER Sp_fail

INTEGER Sp_ok

INTEGER I

!
REAL Meas_state

REAL Spur_frq_m
REAL Spur_frq_k

REAL Sp_amp

:
ASSIGN @Sa TO 718

1
OUTPUT Q@Sa;"MOV _SPMAXF,2E9;"!

OUTPUT @Sa;" _SPUR;"

REPEAT

Declares a variable that
well be used to deter-
mine i{f the measurement
Jailed.

Declares a variable that
wtll be used to hold the
number of spurs found.
Declares a variable that
well be used to deter-
mene if a SpuUrious emis-
sion passed or failed.
Declares a variable that
will be used to deter-
mine if the spectrum an-
alyzer notse floor was
too high.

Declares the loop
variable.

Declares a variable that
wtll hold the measure-
ment state value.
Declares a vartable that
will hold the MHz por-
tion of the frequency of
the spurious emission.
Declares a variable that
wtll hold the kHz por-
tion of the frequency of
the spurious emission.
Declares a variable that
will hold the amplitude
of the spurious emission.

Declares the 1/0 path to
spectrum analyzer.

Limits the maximum
Jrequency range for the
SPUTIOUS eMmISSIONS mea-
surement to 2 GHz.
Performs the spurious
emissions measurement.
The REPEAT UNTIL loop
2s used to find a valid
value for the _SPUR
measurement state.
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490

ENTER @Sa;Meas_state

UNTIL Meas_state>0 AND Meas_state<3

IF Meas_state=1 THEN

PRINT "SPURIOUS EMISSIONS: ";
OUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag
IF Fail_flag=0 THEN
PRINT "PASSED"
ELSE
PRINT "FAILED"
END IF
PRINT "# Freq (MHz) Amp (dBm)"
PRINT "----==-==mm=m————m—e— e oo oo oo "
OUTPUT @Sa;"_SPN7;"

ENTER @Sa;Num_spurs
IF Num_spurs<1l THEN

PRINT "No spurs found"
ELSE

FOR I=1 TO Num_spurs

QUTPUT @Sa;"_SPFM[";I;"]7;"
ENTER @Sa;Spur_frq_m

OUTPUT @Sa;"_SPFK[";I;"]17;"
ENTER @Sa;Spur_frq_k

QOUTPUT @Sa;"_SPAMP[";I;"]7;"
ENTER @Sa;Sp_amp
Sp_amp=Sp_amp/10

OUTPUT @Sa;"_SPFAIL[";I;"]7;"
ENTER @Sa;Sp_fail

OUTPUT @Sa;"_SPOK[";I;"]7;"

ENTER @Sa;Sp_ok
PRINT I,Spur_frq_m+(Spur_frq_k/1000),Sp_amp;
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Enters the measurement
state into Meas_state.
Checks for a valid mea-
surement state value.
For _SPUR, the only
valid measurement state
values are 1 and 2.

If the measurement state
value is 1, the measure-
ment was successfully
completed.

Queries _F. _Fis a vart-
able that contains a 0 if
the spurious emaissions
measurement

passed, or a 1 ifit failed.
Enters the value.

Queries the number of
spurs found.

Enters the value.

If the number of spurs
1s less than 1, then no
spurs were detected.

Elsethe number of spurs
is greater than 0.

Loops through each spur
Jound.

Queries the MHz portion.
Enters the value.
Queries the kHz portion.
Enters the value.
Queries the amplitude.
Enters the value.
Converts the amplitude
to dBm.

Queries the pass or fail
Jlag.

Enters the value.
Quertes the spectrum an-
alyzer noise floor
tndicator.

Enters the value.

Prints each spur.
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IF Sp_fail=1 THEN

PRINT "  FAIL";
ELSE

PRINT "  PASS";
END IF

IF Sp_ok=0 THEN
PRINT " * (CHECK NOISE FLOOR)"

ELSE
PRINT

END IF
NEXT I
END IF
ELSE

DISP "Measurement aborted”
END IF
END

If a spur’s amplitude is
greater than the limit,
print “FAIL” by the spur.

If the spur’s amplitude
ts less than the limii,
print “PASS” by the spur.

Prints asterisk (*),
(CHECK NOISE FLOOR),
a carriage return, and
a line feed.

Prints a carriage return
and a line feed.

If Meas_state did not
equal 1.
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To measure the intermodulation attenuation

This example shows how you can use the DECT programming commands to make an

intermodulation attenuation measurement and display the results.
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120
200

210
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250
260

're-store "INT_MOD_ATN"

!'shows how to use the _IMTADN command
]

INTEGER Faill_flag

[}
REAL Meas_state

REAL Int_low_res

REAL Int_high_res

ASSIGN @Sa TO 718

OUTPUT @Sa; "_IMDATN;"

REPEAT

ENTER @Sa;Meas_state

UNTIL Meas_state=1

PRINT "INTERMODULATION ATTENUATION: “;
PRINT "Set transmitters to CH O & 9
then press RETURN"

INPUT Temp$

0UTPUT @Sa; "_zINTMREF;"

REPEAT
ENTER @Sa;Meas_state
UNTIL Meas_state=2

PRINT "Set transmitters to CH 3 & 6
then press RETURN"

INPUT Temp$

REPEAT
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Declares a variable that will
be used to determine if the
measurement failed.

Declares a variable to hold the
measurement state.
Holds the lower intermodula-
tion product value.
Holds the upper intermodula-
tion product value.

Declares the I/0 path to spec-
trum analyzer.

Performs the intermodulation
attenuation measurement.
The REPEAT UNTIL loop is
used to find a valid value for
the _IMDATN measurement
state.

Enters the measurement state
wnto Meas_state.

Checks for a valid measure-
ment state value. A measure-
ment state value of 1 is re-
turned if the measurement is
completed.

Measures the mormal trans-
mitted power and the gated
power integral of the carriers.

A measurement state value of
2 1s returned if the setup was
successful.
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OUTPUT @Sa; "_zINTMEAS;"

ENTER @Sa;Meas_state
UNTIL Meas_state=3

QUTPUT @Sa;"_F7;"

ENTER @Sa;Fail_flag

IF Fail_flag=0 THEN
PRINT "PASSED"
ELSE
PRINT "FAILED"
END IF
PRINT
OUTPUT @Sa;"_IMDL?;"

ENTER @Sa;Int_low_res
OUTPUT @Sa;'"_IMDUT;"

ENTER @Sa;Int_high_res

PRINT "Lower Product = ";Int_low_res;" dB"
PRINT "Upper Product = ";Int_high_res;" dB"

END

Measures the gated power in-
tegral of the tntermodulation
products._

A measurement state value of
3 is returned if the measure-
ment s successfully completed.
Quertes _F. _F is a variable
that contains a 0 if the inter-
modulation attenuation mea-
surement passed, or a 1 if it
JSuailed.

Enters the value of _F into

Fail_flag.

Queries the lower intermodu-
lation product value.

Enters the value.

Queries the higher tntermod-
ulation product value.

Enters the value.
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If You Have a Problem

N

The purpose of this chapter is to help you if you have a problem operating the DECT
measurements personality. If the problem is related to the spectrum analyzer and not the
DECT measurements personality, consult the documentation for the spectrum analyzer.

This chapter is divided into the following sections:
m Problems that are indicated by error messages that appear on the spectrum analyzer dispiay.
m Other types of problems (problems that are not indicated by error messages).

m How to contact Hewlett-Packard.
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Error Messages

The error messages are listed alphabetically by the first word in the message.

CAL SIGNAL NOT FOUND, CAL STOPPED

Indicates that the spectrum analyzer could not find the 300 MHz calibration signal because the
signal was not present or because the signal power was too low (less than —30 dBm).

To solve this problem:

o Check that the spectrum analyzer’s CAL OUT connector is connected to the INPUT
connector with a cable.

CARRIER NOT BURST, MEAS STOPPED

Indicates that the carrier does not seem to have the characteristics of a burst carrier (for
example, the difference between the carrier’s maximum and minimum power levels is less than
25 dB), and the measurement has been stopped.

To solve this problem:
O If the carrier to be measured is a continuous carrier, check that BURSTCUN‘I‘ is set to CONT.

o If the carrier to be measured is a burst carrier, check that the transmitter is in the burst
mode.

CARRIER NOT CONT, MEAS STOPPED

Indicates that the carrier does not seem to have the characteristics of a continuous carrier (for
example, the difference between the carrier’s maximum and minimum power levels is greater
than 10 dB), and the measurement has been stopped.

To solve this problem:
O If the carrier to be measured is a burst carrier, check that BURS C N‘I’ is set to BURST.

o If the carrier to be measured is a continuous carrier, check that the transmitter is in the
continuous mode.

CARRIER POWER TOO HIGH, MEAS STOPPED

Indicates that the measured level of the carrier is too high to make a valid measurement and
the measurement has been stopped. (The carrier level cannot be greater than 1 dB above the
top graticule line.)

To solve this problem:
o Check that the transmitter output is connected to the spectrum analyzer input correctly.

o Check that the EXT LOSS function has been set correctly. Refer to “Step 5. Configure the
personality for your test equipment” in Chapter 1 for more information.
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CARRIER POWER TOO LOW, AUTO CH STOPPED

Indicates that a carrier could not be found, and the AUTO CHANNEL function has been
stopped. To be considered a carrier, the amplitude level of the carrier must be greater than
-30 dBm.

To solve this problem:
o Check that the transmitter output is connected to the spectrum analyzer’s input correctly.

o Check that the EXT LOSS function has been set correctly. Refer to “Step 5. Configure the
personality for your test equipment” in Chapter 1 for more information.

o If you want the DECT measurements personality to use an amplitude level other than
~30 dBm when searching for carriers, you can change the minimum amplitude level by using
the remote variable _CMIN.

CARRIER POWER TOO LOW, MEAS STOPPED

Indicates that the measured level of the carrier is too low to make a valid measurement and
the measurement has been stopped. The carrier level must be greater than the minimum level
of —30 dBm.

To solve this problem:
o Check that the transmitter output is connected to the spectrum analyzer input.

o Check that the EXT LOSS function has been set correctly. Refer to “Step 5. Configure the
personality for your test equipment” in Chapter 1 for more information.

o If you want the DECT measurements personality to use an amplitude level other than
—30 dBm when searching for carriers, you can change the minimum amplitude level by using
the remote variable _CMIN.

CARRIER PRESENT, MEAS STOPPED

Indicates that although the XCVR IDLE ACT function is set to IDLE, the DECT measurements
personality has detected a carrier with a power level greater than —30 dBm.

To solve this problem:

o Check that the DECT transmitter is idle. When a transmitter is idle, it is not transmitting a
signal.

CHECK NOISE FLOOR

Indicates that the noise floor of the spectrum analyzer may be too high to measure any
spurious emissions or intermodulation products down to the measurement limits.

If you are testing for spurious emissions:

1 Use Inspect Spur to view the spurious emission.

2 While viewing the spurious emission, temporarily remove the signal from the analyzer
input. If the spurious emission remains, the spurious emission is caused by the spectrum
analyzer’s noise floor.
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3 If the spur is caused by the spectrum analyzer noise floor:

o If the carrier level is greater or equal to + 10 dBm, verify that there is at least 3 dB of
EXT LOSS. If there is not, add enough external attenuation to bring EXT LOSS to least
3 dB (but not more than is necessary to reach this). The power calibration must be rerun
if this is done. This technique will work for carriers with carrier levels of up to +13 dBm.

B Decrease the resolution bandwidth (RESBW) when testing for spurious emissions.
Decreasing the test resolution bandwidth will increase the test time for the spurious
emissions measurement, however.

If you are testing intermodulation attenuation:

o If you are making an intermodulation attenuation measurement and the carrier levels
are greater than +7 dBm, verify that there is at least 3 dB of EXT LOSS. If there is not,
add enough external attenuation to bring EXT LOSS to at least 3 dB (but not more than is
necessary to reach this). The power calibration must be rerun if this is done. This technique
will work for carriers with carrier levels of up to +10 dBm.

DECT DEMOD CARD REQUIRED

Indicates that the spectrum analyzer does not have Option 112, the DECT demodulator card,
installed in it. (Option 112 is required for making a frequency deviation measurement with
FREQ/DEY .)

To solve this problem:

o If there is an Option 112 installed in the spectrum analyzer, it could be malfunctioning. Refer
to the HP 8590 Series Spectrum Analyzer User’s Guide for more information about returning
the spectrum analyzer for repair.

Note If you use SHOW OPTIONS to list the options installed in your spectrum
1 analyzer, you should be aware that Option 112 is incorrectly displayed as
ﬁ Option 102. To check if your spectrum analyzer has an Option 112 instalied in

it, look at the serial number label on the spectrum analyzer’s rear panel. The
“OPT” section of the serial number label lists the options that are installed in
the spectrum analyzer.

o If Option 112 is not installed in the spectrum analyzer, you can have an Option 112
installed in your spectrum analyzer. Contact your local HP sales and service office for more
information. -

EXT PRECISION FREQ REFERENCE REQUIRED

Indicates that the spectrum analyzer does not have Option 004, the precision frequency
reference, installed in it. This message is a reminder that because the spectrum analyzer does
not have Option 004 installed in it, and that you must use an external precision frequency
reference to use the DECT measurements personality.

To use an external precision frequency reference:

o Disconnect the connector from the 10 MHz REF OUTPUT and EXT REF IN connectors on the
rear panel, then connect the 10 MHz signal from a precision external frequency reference to
the EXT REF IN connector.
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FAST ADC CARD REQUIRED

Indicates that the spectrum analyzer does not have Option 101, the the fast time-domain
sweeps card, installed in it.

To solve this problem:

o If there is an Option 101 installed in the spectrum analyzer, it could be malfunctioning. Refer
to the HP 8590 Series Spectrum Analyzer User’s Guide for more information about returning
the spectrum analyzer for repair.

o If Option 101 is not installed in the spectrum analyzer, you can have an Option 101
installed in your spectrum analyzer. Contact your local HP sales and service office for more
information.

GATE CARD REQUIRED

Indicates that the spectrum analyzer does not have Option 105, the time-gated spectrum
analysis card, installed in it. You need to have Option 105 installed in the spectrum analyzer to
make power versus time and frequency and modulation measurements.

To solve this problem:

o If there is an Option 105 installed in the spectrum analyzer, it could be malfunctioning. Refer
to the HP 8590 Series Spectrum Analyzer User’s Guide for more information about returning
the spectrum analyzer for repair.

o If Option 105 is not installed in the spectrum analyzer, you can have an Option 105
installed in your spectrum analyzer. Contact your local HP sales and service office for more
information.

INVALID SYMTAB ENTRY: SYMTAB OVERFLOW

Indicates that there was not enough available spectrum analyzer memory to load the DECT
measurements personality.

To solve this problem, you must delete the other programs in the spectrum analyzer memory as
follows:

1 Press (PRESET).
2 Press (CONFIG), MORE 1 of 3, Dispose User
(FRESED).

3 Reload the DECT measurements personality using the procedure “Step 1. Load the DECT
measurements personality” in Chapter 1.

NEWER FIRMWARE REQUIRED: REV 930302 OR LATER

This message indicates that the spectrum analyzer’s firmware must be updated before the
DECT measurements personality can be used.

To solve this problem:

o Contact your HP sales office for more information about updating the firmware in your
spectrum analyzer.
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REMOVE GATE TRIGGER INPUT BEFORE AMPTD CAL

This message appears whenever is pressed. The purpose of this message is to remind you
that nothing should be connected to the spectrum analyzer’s GATE TRIGGER INPUT connector
when the spectrum analyzer’s amplitude self-calibration routine is performed.

PLEASE INSERT HP 85723A CARD AND TRY AGAIN
Indicates that the wrong memory card is located in the spectrum analyzer memory card reader.

To solve this problem, you must insert the HP 85723A memory card into the spectrum analyzer
and load the DECT measurements personality.

PLEASE CHECK HP 85723A CARD IS IN SLOT AND TRY AGAIN

Indicates that the HP 85723A memory card is not located in the spectrum analyzer memory
card reader. To solve this problem insert the memory card into the spectrum analyzer memory
card reader and try again.

This error may occur if you try to run a menu that isn’t loaded in the spectrum analyzer
memory. You must have the memory card inserted into the spectrum analyzer memory card
reader the first time you access the spurious and intermodulation menu.
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Other Problems

This section lists problems that are not indicated by an error message.

If the DECT measurements personality does not make a measurement

If you press one of the measurement functions and the DECT measurements personality does
not make the measurement, it could be caused by one of the following:

o Check that the channel number is correct.

Make sure that the channel number corresponds to the transmitted carrier frequency.
(Remember that A_UT CH VNKEL can be used to find the carrier with the highest signal
level.) Refer to “Step 7. Select a channel to test” in Chapter 1 for more information.

B Check that BURS‘I’ CGNT is set correctly.

If you are testing a continuous carrier, ensure that CONT is underlined in the BURS: -COMT
softkey. If you are testing a burst carrier, ensure that BURST is underlined in the

SSB{}RS " CONT softkey. Refer to “Step 5. Configure the personality for your test equipment”
in Chapter 1 for more information.

o Check that if a burst carrier is selected, the external triggering is correct.

Ensure that an external trigger is input to the spectrum analyzer. Refer to “Step
3. Connect the cables to the spectrum analyzer’s rear panel” in Chapter 1 for more
information.

If the test results are not what you expected

If the test results are incorrect or not what you expected, it could be caused by one of the
following conditions:

O Check that

ONT is set correctly.

If you are testing a continuous carrier, ensure that CONT is underlined in the B
softkey If*__you are testing a burst carrier, ensure that BURST is underlined in th
BURST NT softkey. Refer to “Step 5. Configure the personality for your test equipment”
in Chapter 1 for more information.

o Check that the external trigger settings are correct.

Ensure that the correct trigger delay and trigger polarity have been selected. Refer
to “Step 5 Configur ] est equipment” in Chapter 1 for more

more information.

o Check that the value for external insertion loss is set correctly.

Ensure that the EXT LOSS function has been set correctly. Refer to “Step 5. Configure the
personality for your test equipment” in Chapter 1 for more information.
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How to Contact Hewlett-Packard

In the event something goes wrong with your spectrum analyzer, refer to the documentation
for the spectrum analyzer about returning it for service. If you need to contact
Hewlett-Packard about a problem with the DECT measurements personality, you can call your
nearest Hewlett-Packard Sales and Service office that is listed in the following table.

Hewlett-Packard Sales and Service Offices

US FIELD OPERATIONS EUROPEAN OPERATION INTERCON OPERATIONS
HEADQUARTERS HEADQUARTERS HEADQUARTERS
Hewlett-Packard Company Hewlett-Packard S.A. Hewlett-Packard Company
19320 Pruneridge Avenue 150, Route du Nant-d’ Avril 3495 Deer Creek Rd.
Cupertino, CA 95014, USA 1217 Meyrin 2/Geneva Palo Alto, California 94304-1316
(408) 973-1919 Switzerland (415) 857-5027
(41 22) 780.8111
California Australia
Hewlett-Packard Co. France Hewlett-Packard Australia Litd.
1421 South Manhattan Ave. Hewlett-Packard France 31-41 Joseph Street
Fullerton, CA 92631 1 Avenue Du Canada Blackburn, Victoria 3130
(714) 999-6700 Zone D’Activite De Courtaboeuf (61 3) 895-2895
F-91947 Les Ulis Cedex
Hewlett-Packard Co. France Canada
301 E. Evelyn (33 1) 69 82 60 60 Hewlett-Packard (Canada) Ltd.
Mountain View, CA 94041 17500 South Service Road
(415) 694-2000 Germany Trans-Canada Highway
Hewlett-Packard GmbH Kirkland, Quebec H9J 2X8
Colorado Berner Strasse 117 Canada
Hewlett-Packard Co. 6000 Frankfurt 56 (514) 697-4232
24 Inverness Place, East West Germany
Englewood, CO 80112 (49 69) 500006-0
(303) 649-5000 Japan
Great Britain Yokogawa-Hewlett-Packard Ltd.
Georgia Hewlett-Packard Ltd. 1-27-15 Yabe, Sagamihara
Hewlett-Packard Co. Eskdale Road, Winnersh Triangle Kanagawa 229, Japan
2000 South Park Place Wokingham, Berkshire RG11 5DZ (81 427) 59-1311
Atlanta, GA 30339 England
(404) 956-1500 (44 734) 696622 People’s Republic
of China
Illinois China Hewlett-Packard, Ltd.
Hewlett-Packard Co. 38 Bei San Huan X1 Road
5201 Tollview Drive Shuang Yu Shu
Rolling Meadows, IL 60008 Hai Dian District
(708) 255-9800 Beijing, China
(86 1) 256-6888
New Jersey
Hewlett-Packard Co. Singapore
120 W. Century Road Hewlett-Packard Singapore
Paramus, NJ 07653 Pte. Ltd.
(201) 599-56000 1150 Depot Road
Singapore 0410
Texas (65) 273 7388
Hewlett-Packard Co.
930 E. Campbell Rd. Taitwan
Richardson, TX 75081 Hewlett-Packard Taiwan
(214) 231-6101 8th Floor, H-P Building
337 Fu Hsing North Road
Taipei, Taiwan
(886 2) 712-0404
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Softkey Descriptions

This chapter contains the following:
® A menu map of the DECT measurements personality softkeys.

m Definitions of the DECT measurements personality softkeys. The softkeys are listed as they
appear within a menu, and the DECT menus are presented as follows:

Configuration menu Pressing Config accesses the configuration menu.

Physical Channel menu Pressing Physical Channel accesses the physical
channel menu.

Power menu Pressing Power accesses the power menu.

Power versus Time menu Pressing Power vs Time accesses the power versus
time menu.

Spurious and Intermodulation Pressing Spurs & Intermod accesses the spurious

menu and intermodulation menu.

Frequency and Modulation menu  Pressing Freq& Mo ulat accesses the frequency

and modulation menu.

Post-Measurement menu Pressing a power measurement softkey, a p
versus time measurement softkey, or FREI
accesses the post-measurement menu.
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DECT Measurements Personality Menu Map

The following menu map is a graphic representation of how the DECT measurements
personality’s softkeys are accessed.

DECT SOURCE MENU

CONF |GURATION MENU
SRC PWR, ON OFF
* CHANNEL , NUMBER
EXT LOSS BURST, CONT
MODE . . . CH X. CTR FREQ
TOTAL TX, POWER DECT, SOU -y
T SRC ATN, MAN AUTO SCR PWR. OFFSET
TRIG, DELAY PACKET, TYPE ) DECT FRG. CAL
Previous, Menu
TRIG POL, NEG POS NUMBER, BURSTS DECT. SRC GAL
SPECTRUM, ANALYZER - More, 1 of 2 ——— )
’ Mgin, Menu DEFAULT, CONFIG LVL CAL. FACTOR
DECT, ANALYZER More, 1 of 2 More, 2 of 2 -
l More, 2 of 2
SHORT
BASIC
PHYSICAL CHANNEL MENU Low. CAPACITY
MAIN MENU TRANSMIT, FP PP MIGH. CAPACITY CONTINUE. CaL
] CHANNEL , NUMBER Z FIELD T
Config o o
AUTO, CHANNEL Previous, Menu ——
Physical, Channel ————————"—p= P
CH X. CTR FREQ
Power o
P . MONITOR. BAND
ower , Vs ime . STOP CAL
+ Mgin, Menu
Spurs &, Intermod
Freq &, ModulatT
¢ oeu POST-MEASUREMENT MENU
POWER MENU REPEAT, MEAS
+
CARRIER, POWER TRACE. ACTIVE
ADJ CHAN. TRNS PWR CHANNEL , NUMBER
ADJ CHAN. MOD PWR AUTO, CHANNEL
o GATE, ON OFF S
o Previous, Menu
Main, Menu
POWER vs TIME MENU
P vs T, FRAME
P vs T, BURST
P vs T, RISING
P vs T, BST ON
P vs T, FALLING
MEASURE. AVG PKS
Mein, Menu
RANGE dB. 70 110
More., 1 0f 2 ——m————
More., 2 of 2
PZ228DTS

Figure 6-1. Overall Menu Map

DECT menu.

The first time you press { MODE }, you access the MODE menu. If you press { MODE } again, you will access the current

Refer to the following page for the Spurs & Intermod and Freq & Modulat menus.
The softkey that is shown in this posmon varies according to the measurement function as follows: GATE ON OFF is

only available only for A.DJ CHA.N MOD PWR TRIG ELAY is available only for the Power vs Time measurement
functions, and INSPECT PACKET is available only for FREQ/DEV
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SPURIOUS &

INTERMODULAT |ON MENU INSPECT SPUR MENU

SPURIOUS ———————— Inspect, Spur ENTER,SPUR #

Spurious, Setup — - MARKER, PEAK

- —— MARKER, NORMAL
—] -

INTERMOD — --- RES BW

Main, Menu Previous, Menu Previous. Menu

SPURIOUS SETUP MENU
MINIMUM, FREQ
MAXIMUM, FREQ
XCVR, IDLE ACT

MAIN MENU

Previous, Menu

Config
Physical, Channe!

Power

INTERMODULATION MENU
Power, vs Time e

Spurs &, intermod ____J REPEAT, MEAS

Freq &, Modutiat _—

Previous, Menu

FREQUENCY & S CONTINUE. CAL
MODULATION MENU -

CAL, FREQ/DEV B
FREQ/DEV
EM. LIMITS =—— POST-MEASUREMENT MENU T

™ ‘ STOP, CAL
--- REPEAT, MEAS L
T TRACE, ACTIVE
Main, Menu CHANNEL, NUMBER NEXT, BITS

AUTO, CHANNEL PREV. B!TS

INSPECT., PACKET ————————®=

Previous, Menu

Previous. Menu

—

LOW L1IM.258 202

Previous, Menu

PZ2290T
Figure 6-1. Overall Menu Map (continued)

*

Refer to the previous page for the Config, Physical Channel, Power, and Power vs Time menus.
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The Configuration Menu

Pressing

CONF IGURAT ION MENU
EXT LOSS BURST, CONT
MAIN MENU TOTAL TX, POWER DECT. SOURCE ———=
Config TRIG, DELAY PACKET, TYPE ——
Physical. Channel TRIG POL, NEG POS NUMBER. BURSTS
Power Main, Menu DEFAULT, CONFIG
Power, vs Time More, 1 of 2 More, 2 of 2
Spurs &, Intermod
Freq &, Modulat
-

accesses the softkeys that allow you to configure the DECT measurements
personality and the DECT Source for your test setup.

DECT SOURCE MENU

SRC PWR. ON OFF
CHANNEL . NUMBER
CH X. CTR FREQ
SRC ATN. MAN AUTO
Previous, Menu
More, 1 of 2
SHORT

BASIC

LOW, CAPACITY
HIGH, CAPACITY
Z FIELD
Previous, Menu

The Configuration Menu Map

—_—]

S
SCR PWR, OFFSET
DECT FRQ., CAL
DECT. SRC CAL
LVL CAL. FACTOR
More., 2 of 2

CONTINUE. CAL

STOP. CAL

PZ230DTS

Most of the configuration functions allow you to enter a value into the function or make a
selection with the function. The values that you enter, or the selections that you make, are

retained even if is pressed or the spectrum analyzer is turned off.
You can reset the configuration functions to their default values with BE
example, if you enter 3 dB of external loss with EX]
3 dB until you change it (by using EfX .0
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The Configuration Menu Softkeys

TRIG

Allows you to enter the insertion loss of any external equipment that is used to
connect the transmitter output to the spectrum analyzer input. The external
loss is used when calculating the amplitude readouts so that the readouts
indicate the true power level at the transmitter output. You can enter an
external loss from 0 dB to 50 dB in 0.01 dB increments. If an external loss is
not entered, a default value of 0 dB is used.

Allows you to enter the total RF output power of the transmitter. The entered
value allows the spectrum analyzer to adjust the input attenuation so that the
spectrum analyzer is not driven into signal compression for signals with power
levels less than the entered value. You can enter a value from —10 dBm to

30 dBm (depending on the transmitter output) in 1 dB increments. If the total
transmission power is not entered, a default value of +26 dBm is used.

Allows you to enter the delay time from the external trigger signal to the
reference point of the burst. For a positive edge trigger, the reference point is
either the rising edge of the burst or the rising edge of the frame trigger. For
a negative edge trigger, the reference point is either the falling edge of the
burst or the falling edge of the frame trigger. You can enter a trigger delay
from —2200 ps to +1800 us in 1 us increments. If you do not enter a trigger
delay, a default value of 0 us is used.

Allows you to select the edge trigger polarity for the external transistor-
transistor logic (TTL) trigger signal. If you select negative polarity, the
spectrum analyzer will trigger on the negative (falling) edge of the trigger
signal. Selecting positive polarity results in the spectrum analyzer triggering on
the positive (rising) edge of the trigger signal. The default for this function is
POS.

Allows you to return to the main menu.

Accesses the second page of the configuration menu.

Allows you to specify if the carrier is a burst or a continuous (nonburst) carrier.
This selection affects the spectrum analyzer trigger mode and sweep time. The
sweep time used in the measurements will be slower if BURST is selected, to
ensure that the peak signal values are captured. The default for this function
is BURST.

Allows you to access the softkey functions which enable you to use the DECT
Source. This key can also be accessed through the front panel key (AUX CTRL).

Pressing PACKET TYPE accesses the softkeys that allow you to select the type
of packet used for burst timing measurements. This allows the analyzer to
select the correct sweep time for zero span measurements. These softkeys are:

SHORT. Allows you to select a short physical packet. This type of
o packet is used as a dummy bearer and also for short slot
connectionless data, for example paging.

BASIC Allows you to select a basic physical packet. This type of
e packet is generally used for telephony in DECT transmissions.

Low Allows you to select a low capacity physical packet. This type
CAPACITY of packet function is subject to future standardization.
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Allows you to select a high capacity physical packet. This
type of packet is generally used for low overhead data
transmissions.

Allows you to set an optional error detection field. This

[ELD until it is underlined to setup an opmonal

Press Z FIEI
error detectlon field. The Z field cannot be selected for short
physical packets.

Returns to the configuration menu.

Allows you to change the number of bursts that are used in calculating the
trace values. (The trace values can be calculated two different ways—refer
to the description for MEASUB.E G PKS for more information.) You can
change the number of bursts from 1 to 99,999 with the data keys. After
the measurement is performed, the number of bursts used to make the
measurement is shown on the left side of the spectrum analyzer screen.

Replaces the entered values for the conﬁguratlon functlons thh their

Pfs: is set to POS, BURST CONT is set to BURST,

' is set to FP.

Returns to the first page of the configuration menu.
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The DECT Source Menu Softkeys

Prevzous ,

Allows you to activate ( ON underlined ) or deactivate ( OFF underlined) the
output power of the DECT Source (SRC). The power level can be adjusted using
the data keys, step keys, or spectrum analyzer knob. You can enter a power level
from —17.25 dBm to —83 dBm. The default power level is —17.25 dBm. (The
default level can be modified by the level calibration factor if the frequency is in
the DECT frequency band.) The center frequency defaults to the current channel
number or the channel X center frequency channel if it is selected. Changing
the resolution bandwidth of the spectrum analyzer from a value of 100KHz or
greater to a value of 30KHz or less (or vice versa) can result in a change in DECT
source carrier frequency. Cycling the SB.CPWR will restore the correct carrier
frequency.

Allows you to select the RF frequency by selecting a channel number. You can
enter a channel number from 0 to 9 inclusive. The default channel number is 9.

Allows you to enter the frequency of any arbitrary channel that you want to

€l ' ’EQ can be helpful if you know the channel’s frequency
but not the channel number, or if you want to measure a frequency that does not
correspond to a standard channel number. If you do not enter a frequency, the
default frequency of 300 MHz will be used. Entering a frequency for channel X
automatically changes the channel number to X.

Allows you to select between manual (select MAN underlined) and automatic
(select AUTO underlined) adjustment of the DECT Source’s switching attenuator.
The DECT Source attenuation can be manually adjusted from 0 dB to 56 dB in

8 dB steps. When autocoupled, the source attenuation function automatically
adjusts the attenuator to yield the source amplitude level specified by the

SE F softkey function.

Returns to the second page of the configuration menu.

Accesses the second page of the DECT Source menu.

Allows you to offset the displayed power of the DECT Source. Using this
capability you can take system losses or gains into account, thereby displaying
the actual power delivered to the device under test. You can enter an offset
value of —100 dB to +100 dB.

Allows you to activate a routine that automatically calibrates the DECT Source
output frequency to an accuracy of 1 kHz with respect to the spectrum analyzer’s
frequency reference.

For the DECT frequency calibration to function properly:

a. the spectrum analyzer frequency and amplitude calibration routines must be
executed after the spectrum analyzer has warmed up for at least 30 minutes.
Refer to chapter 2, “Getting Started” in the HP 8590 Series Spectrum
Analyzer User’s Guide for information regarding calibration of the spectrum
analyzer.

b. the DECT SOURCE 50 @ output must be connected to the INPUT 50 Q
connector.

c. the rear panel inputs TIMESLOT PULSE IN, RF SWITCH CURRENT IN and TTL
DATA IN must also be disconnected.
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Allows you to activate a routine that automatically calibrates the frequency and
amplitude of the DECT Source. During the amplitude calibration a value is stored
as the level calibration factor. This value improves the amplitude accuracy in the
DECT frequency band.

For the DECT Source calibration to function properly:

a. the spectrum analyzer frequency and amplitude calibration routines must be
executed after the spectrum analyzer has warmed up for at least 30 minutes.
Refer to chapter 2, “Getting Started” in the HP 8590 Series Spectrum
Analyzer User’s Guide for information regarding calibration of the spectrum
analyzer.

b. the DECT SOURCE 50 Q output must be connected to the INPUT 50 Q
connector.

c. the rear panel inputs TIMESLOT PULSE IN, RF SWITCH CURRENT IN and TTL
DATA IN must also be disconnected.

Allows you to modify the absolute amplitude calibration factor at 1.89 GHz. This
allows you to calibrate the DECT Source using a power meter. This is 2 narrow
band calibration factor and should only be used for the DECT frequency band.

To make a power meter calibration routine select LY FA_‘;‘;QR; and set it to
zero using the data keys. Connect the power meter to the DECT SOURCE 50 @
output. A power level of —40 dBm is applied to the DECT SOURCE 50 Q output
and measured by the power meter.

The value for the LVL CAL FACTOR is calculated from the expression,
LVL CAL FACTOR = Power meter reading — Displayed Power

The difference in power is stored by reselecting L} GR and entering

the value using the data keys.

Returns to the first page of the DECT Source menu.
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The Physical Channel Menu

Pressing Ph 11 nnel accesses the softkey functions that allow you to select the timing
reference (FP or PP), the channel to be tested, and the length of the burst.

PHYSICAL CHANNEL MENU

MAIN MENU TRANSMIT, FP PP
‘ CHANNEL, NUMBER
AUTO, CHANNEL
CH X. CIR FREQ
MONITOR. BAND

Config
Physical, Channel —————-—
Power

Power, vs Time
Main, Menu

Spurs &, Intermod

Freq &, Modulat

PZ23107

The Physical Channel Menu Map
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The Physical Channel Menu Softkeys

Main

Allows you to examine either the fixed part (FP) transmission or the portable part
(PP) transmission in the power versus time and the frequency and modulation
measurements. If FP is underlined, the timing of the measurements is set to
examine the fixed part (also called the base station) transmission burst. When PP
is underlined, the timing of the measurements is set to examine the portable part
(also called the handset) transmission burst. The default for this function is FP.
The selection for FP or PP is retained even if is pressed or the spectrum
analyzer is turned off.

Allows you to enter the channel number for the DECT channel you want

to measure. The DECT measurements personality uses the channel number

to set the center frequency to the correct value when one of the “channel”
measurements is performed. The channel measurements are as follows: carrier
power, carrier off power, adjacent channel power, out of band power, a power
versus time measurement, and a frequency and modulation measurement. You
can enter a channel number from 0 to 9, inclusive. If you do not enter a channel
number, or if you press (PRESET), the channel selection defaults to channel 9.

Automatically tunes to the channel having the highest carrier power level, and
then displays the full frequency band of the DECT radio by setting the start
frequency of the spectrum analyzer to 1880 MHz and the stop frequency to
1900 MHz.

Allows you to enter the frequency of any arbitrary channel that you want to
measure. CH EQ . can be helpful if you know the channel’s frequency
but not the channel number, or if you want to measure a frequency that does not
correspond to a standard channel number. If you do not enter a frequency, the
default frequency of 300 MHz will be used. Entering a frequency for channel X
automatically changes the channel number to X.

Displays the full frequency band of the DECT band by setting the start frequency
of the spectrum analyzer to 1880 MHz and the stop frequency to 1900 MHz.

Returns to the main menu.
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The Power Menu

Pressing Power accesses the softkeys that allow you to measure the transmitter’s carrier
power and the adjacent channel power due to modulation and transients. The power menu
functions not only make a measurement, but they also access additional softkeys. Refer to
“The Post-Measurement Menu” for more information about the softkeys that the power menu

softkeys access.

POWER MENU
MAIN MENU T
] CARRIER, POWER
Config
Physical, Channel
ADJ CHAN, MOD PWR
Power
Power, vs Time
Spurs &, Intermod
Main. Menu
Freq &, Modulat

ADJ CHAN. TRNS PWR

POST-MEASUREMENT MENU

JS—
J

REPEAT, MEAS
TRACE, ACTIVE
CHANNEL ., NUMBER
AUTO, CHANNEL
GATE. ON OFF*

Previous, Menu

PZ232DT

The Power Measurement Menu Map

* The softkey that is shown in this position is only available for ADJ CHAN 'ZIOD. PWR.

None of the power measurements require an external trigger signal, with the exception
of the adjacent channel power due to modulation measurement when time-gating is used
(GATE ON OFF is set to ON).

Table 6-1 shows the spectrum analyzer settings for each of the power measurements. The
DECT measurements personality automatically sets the spectrum analyzer settings for each

measurement.

Table 6-1. Spectrum Analyzer Settings

Spectrum Analyzer
Setting

ADJ CHAN
TRNS

| MoD PWR

ADJ CHAN

Span

Resolution bandwidth
Video bandwidth
Sweep time

Detector

Trigger mode

1 MHz
100 kHz
300 kHz

1 5.0s

Peak
Free run

1 MHz
100 kHz
1 MHz
12.0s
Peak
External

* The trigger mode for a burst carrier is video. The
trigger mode for a continuous carrier is free run.

1 The sweep time for the carrier power depends on the
packet type selected. Refer to Table 6-2.
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Table 6-2. Carrier Power Sweep Time Settings

Packet Type Sweep Time
Short 180 ps
Basic 460 ps
Low Capacity 240 pus
High Capacity 800 us

The limits and parameters for the power measurements can be changed remotely. Refer to
“Programming Basics for DECT Remote Operation” in Chapter 4 for more information.
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The Power Menu Softkeys

ADJ CHAN
TRNS PWR

Measures the mean power of the transmitter carrier envelope during the on part
of the burst. This measurement determines the mean carrier power between the
—3 dB points referenced from the peak of the carrier signal. The average power
of several bursts are used in calculating the carrier power level. The default
number of bursts is 5.

To determine whether the carrier power was within normal power limits, the
measured carrier power is compared to the normal power limits, and then the
pass or fail message is displayed.

Measures the power that “leaks” from the transmitted channel due to the effect
of switching transients. This uses a peak detector to measure the power on each
channel with a 1 MHz span and 100 kHz resolution bandwidth. The power of the
transmit channel is not measured. The peak detector is used to ensure that the
RF spectrum is captured during the burst.

Measures the power that “leaks” from the transmitted channel due to the efiect
of modulation. The personality uses the spectrum analyzer’s positive peak
detector and an 1 MHz integration bandwidth to measure the power in the
adjacent channels relative to the transmitting channel. The peak detector is
used to ensure that the RF spectrum is captured during the burst. The increased
amplitude that results from using the positive-peak detector (versus a sample
detector) is automatically subtracted out of the displayed result.

Returns to the main menu.
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The Power versus Time Menu

Pressing s Time accesses the softkeys that allow you to measure or examine the
DECT timing parameters. The power versus time functions allow you to view the full DECT
frame, the burst waveform, the rising edge of the burst, the falling edge of the burst, or the on
time of the burst. All of the power versus time measurements automatically position the mean
power of the on-part of the burst 3 dB below the reference level (the reference level is the top

graticule).

The result of any of the power versus time measurements is both the graphical display of the

DECT burst and numerical results.

POST-MEASUREMENT MENU
L

MAIN MENU REPEAT, MEAS
POWER vs TIME MENU TRACE . ACTIVE
6
Config P vs T, FRAME CHANNEL, NUMBER
Physical, Channel
P vs T, BURST __J AUTO, CHANNEL
Power
3 P vs T, RISING TRIG, DELAY
Power, vs Time ——————= P vs 7, B8ST ON ——& .
P vs T, FALLING Previous, Menu
Spurs &, Intermcd S MEASURE. AVG PKS
Mgin, Menu
Freq &, Modulat RANGE d8, 70 110
More, 1 of 2 ————» -
More. 2 of 2

PZ2330DT

The Power versus Time Measurement Menu Map

All power versus time measurements require an external trigger signal.

Table 6-3 shows the spectrum analyzer settings for the power versus time measurements. The
DECT measurements personality automatically sets the spectrum analyzer settings for each
measurement. The spectrum analyzer sweep time setting is dependent on the packet type

selected, refer to Table 6-4.

Table 6-3. Spectrum Analyzer Settings

Spectrum Analyzer Value
Setting
Span 0 Hz
Resolution bandwidth 3 MHz
Video bandwidth 3 MHz
Detector Sample
Trigger mode External
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Table 6-4. Spectrum Analyzer Sweep Time Settings

Packet Type
Selected
Short 11 ms 180 us 120 ps 120 us
Basic 11 ms 460 ps 120 us 120 ps
Low Capacity 11 ms 240 ps 120 us 120 ps
High Capacity 11 ms 800 us 120 us 120 ps

The limits and parameters for the power versus time measurements can be changed remotely.
Refer to “Programming Basics for DECT Remote Operation” in Chapter 4 for more information.
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The Power versus Time Menu Softkeys

PusT

but for more accurate measurements you shouid use
P vs ‘I' RISING or P vs T BST BN

Measures the transmit burst waveform and determines if the burst waveform
exceeds the specified burst width. The width of the burst at the —3 dB points of
the burst is displayed. The burst is also compared to a limit line.

Measures the rise time and settling time of the rising edge of the burst. (The rise
time is the time it takes the rising edge of the burst to transition from —30 dB to
—3 dB. The settling time is the amount of time it takes the burst to reach -3 dB

after the edge trigger.) The rising edge is also compared to a limit line.

Measures the fall time and settling time of the falling edge of the burst. (The fall
time is the time it takes the falling edge of the burst to transition from —6 dB to

—30 dB. The settling time is the amount of time it takes the burst to reach —6 dB
after the edge trigger.) The falling edge is also compared to a limit line.

Returns to the main menu.

Accesses the second page of the power versus time menu.

Measures the amplitude of the burst on time waveform and determines if the
burst on time amplitude is within the specified limits.

Selects if the trace containing the averaged trace results is displayed, or if the
traces containing the maximum and minimum trace results are displayed. If
AVG is underlined, the displayed trace is an average of the trace values over
multiple sweeps. If PKS is underlined, there are two displayed traces: one of
the minimum trace peaks over multiple sweeps and one of the mammum trace

peaks over multiple sweeps. Because the value of NUMBER BURSTS determines
the number of sweeps, the value of NUMBEB. BURSTS must be greater than 1 to

obtain averaged trace results (MEASURE AVG PKS is set to AVG). The default for
this function is AVG.

Allows you to select the total amplitude range that is displayed by a power versus
time measurement. If you select 70, a range of 70 dB is displayed, and the
amplitude scale is set to 10 dB per division. If you select 110 a range of 110 dB is
displayed, and the amplitude scale is set to 15 dB per division. (The personality
obtains a display range of 110 dB by combining measurements made at two
different reference level settings.)

Accesses the first page of the power versus time menu.
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The Spurious and Intermodulation Menu

Pressing Spurs term d access the softkeys that allow you to measure spurious emissions

and intermodulation products created by the transmitter.

SPURIOUS &
INTERMODULAT ION MENU INSPECT SPUR MENU
SPURIOUS —m™m————— Inspect, Spur ENTER,SPUR #
Spurious, Setup— -——- MARKER, PEAK
- --- MARKER, NORMAL
INTERMOD — --- RES BW
Magin, Menu Previous, Menu Previous, Menu
MAIN MENU
‘ o SPURIQUS SETUP MENU
Config S—
Physicel, Channel MINIMUM, FREQ
Power MAXIMUM, FREQ
Power, vs Time XCVR, IDLE ACT
s
Spurs &, Intermod --
Freqg &, Modutlat -
Previous, Menu
INTERMODULAT ION MENU
REPEAT, MEAS
.
Previous, Menu

PZ234DT

The Spurious and Intermodulation Measurement Menu Map

The spurious emissions measurement does not require an external trigger signal. However, an
external trigger signal is required for the intermodulation attenuation measurement.

The limits and parameters for the spurious and intermodulation measurements measurements
can be changed remotely. Refer to “Programming Basics for DECT Remote Operation” in
Chapter 4 for more information.
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The Spurious and Intermodulation Menu Softkeys

spurigys  The DECT measurements personality searches the specified frequency range

S for spurious emissions. If a signal exceeds the limit for spurious emissions or if
it is detected within 6 dB below the limit, the signal is entered in the table of
spurious emissions. If the spurious signal exceeds the limit, the message FAIL is
displayed next the frequency of the spurious signal. If the signal was within 6 dB
below the limit, the message PASS is displayed next to the spurious emission.
Refer to Figure 6-2 for an example of a spurious emission that passes the spurious
emissions limit, and a spurious emission that fails.

V28,0%7%77 %

\

PZ235

Figure 6-2. The Spurious Emissions Limit

Table 6-5. Spurious Emissions Limit

Number Description
1 The limit for spurious emissions.
2 A signal that passes the spurious emissions test. Even if a signal passes the spurious emissions

test, it will be listed in the table of spurious emissions if it is within 6 dB below the limit for
spurious emissions.

3 A signal that fails the spurious emissions test. Signals that exceed the limit for spurious
emissions will be listed in the table of spurious emissions.

4 The 6 dB margin that is used by the spurious emissions measurement.

The frequency range: If you do not specify the frequency range, the frequency
range is 100 kHz to the default value for MAXIMUM V_FREQ (refer to the description

for MAXIM”FREQ for the default values). If the transmitter is in the active
state, the DECT measurements personality automatically excludes the DECT
frequency band from this search. In addition, if the carrier is set to channel 0 or
9, any frequencies which are less than 2 MHz from the frequency band limits are
also excluded from this search.

You can specify the frequency range to be used in the spurious emissions
measurement with MAXIMUM 'FREQ and MINIMUM FREQ (MAXIMUM FREQ and

MINIMUM FREQ are located in the menu accessed by Spu:rlous Sett
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Frequency Range Comments Resolution
Bandwidth
Transmitter in the Active State
100 kHz to 15 MHz Frequency range near the 10 kHz
feedthrough from the spectrum
analyzer’s local oscillator.
15 MHz to 1850 MHz 3 MHz {
1850 MHz to 1860 MHz Frequency ranges near the DECT 1 MHz
1860 MHz to 1870 MHz band. 300 kHz
1870 MHz to 1875 MHz 100 kHz
1875 MHz to 1878 MHz 30 kHz
1878 MHz to 1880 MHz Only if the transmit channel is not 9. | 30 kHz
1900 MHz to 1902 MHz Only if the transmit channel is not 0. [ 30 kHz
1902 MHz to 1905 MHz Frequency ranges near the DECT 30 kHz
1905 MHz to 1910 MHz band. 100 kHz
1910 MHz to 1920 MHz 300 kHz
1920 MHz to 1930 MHz 1 MHz
1930 MHz to analyzer maximum 3 MHz
1 Except for the following broadcast frequency bands.
47 MHz to 74 MHz 100 kHz
87.5 MHz to 108 MHz 100 kHz
108 MHz to 118 MHz 100 kHz
174 MHz to 230 MHz 100 kHz
470 MHz to 862 MHz 100 kHz
Transmitter in the Idle State
100 kHz to 15 MHz Frequency range near the 10 kHz
feedthrough from the spectrum
analyzer’s local oscillator.
15 MHz to 1880 MHz 100 kHz
1880 MHz to 1900 MHz This is the DECT frequency band. 100 kHz
1900 MHz to analyzer maximum 100 kHz

Spur ious
Setup |

Accesses the functions that allow you to change the testing parameters for
testing spurious emissions with SPURIOUS . Refer to “The Spurious Setup Menu

Softkeys” for more information about the spurious setup softkeys.

Measures the intermodulation products from the transmitter. To measure

the intermodulation products, there must be two carriers present. The DECT
measurement personality measures the power in channels 0 and 9 when the
DECT transceiver is tuned to these channels, and the relative power in channels
0 and 9 when the DECT transceiver is tuned to channels 3 and 6.

Main
Menu

Returns to the main menu.
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The Inspect Spur Menu Softkeys

Pressing
listed in the table of spuri
were no spurs, pressing In:

. accesses the softkeys that allow you to inspect any signals that are
issions and also displays the first spur in the table. If there

- has no effect.

Allows you to enter the number of the spur that you want to examine (you can
determine the number of the spur from the table that is displayed). After you
select the spur to be examined, the spectrum analyzer settings change to the
same measurement state in which the test was performed, and then positions

a marker on the spur. You can also use the up key ((&)) or down key ((¥)) to
examine the spurs. Pressing the up key displays the next spur, pressing the down
key displays the previous spur.

Positions a marker on the highest level of the displayed trace.

Allows you to change the position of the marker. You can use the large knob on
the spectrum analyzer’s front panel to position the marker.

Changes the resolution bandwidth. (Video bandwidth and sweep time remain
correctly coupled so that the DECT signals are correctly displayed when the
resolution bandwidth is changed.)

Returns to the detected spurious emissions table.
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The Spurious Setup Menu Softkeys

Pressing Sp

uT

nus Setup access the following softkeys that allow you to change the

measurement parameters for testing spurious emissions.

MINIMUN
FREQ
MAXIMUM
FREQ

XCVR

IDLE ACT

Previous
Menn

Changes the start frequency used during the spurious emissions measurement.
The default value is 100 kHz.

Changes the stop frequency used during the spurious emissions measurement.
The default value is 12.75 GHz for the HP 8593E, 2.9 GHz for the HP 8594E,
6.5 GHz for the HP 8595E and 12.8 GHz for the HP 8596E spectrum analyzers.

Allows you to specify if the handset or base station transceiver is in the idle
(IDLE) state or the active (ACT) state. (The measurement limits for the spurious
emission test depend upon the setting of this softkey.) If the unit under test is in
the active state (there is a carrier present) you must select ACT, otherwise the

measurement will stop. The default value for XCVR Y'ID'LE‘.--ACTZ» is ACT.

Returns to the spurious and intermodulation menu.
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The Intermodulation Menu Softkeys

Pressing : BD measures the intermodulation products and accesses the softkeys that

allow you to repeat the measurement, or inspect the upper and lower intermodulation
products.

Repeats the measurement again.

Returns to the spurious and intermodulation menu.
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The Frequency and Modulation Menu

Pressing Fro

: faji{ accesses the softkeys that measure the carrier frequency error

and carrier frequency deviation. To perform the measurements, you must have a DECT
demodulator card (Option 112) installed in your spectrum analyzer.

MAIN MENU

Config

Power

Power, vs Time

freq &, Modulat

Spurs &, Intermod

Physical, Channel

—_—

FREQUENCY &
MODULATION MENU

CAL, FREQ/DEV
FREQ/DEV

STOP, CAL

CONTINUE, CAL

POST-MEASUREMENT MENU

REPEAT, MEAS
TRACE, ACTIVE

NEXT, BITS
CHANNEL . NUMBER

FM. LIMiTS

Main, Menu

PREV, BITS
AUTO, CHANNEL

INSPECT, PACKET

Previous, Menu

Previous, Menu

258 20z

Menu

PZ236DT

The Frequency and Modulation Measurement Menu Map
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The Frequency and Modulation Menu Softkeys

Option 112 Only: Uses the spectrum analyzer’s 300 MHz calibration signal to
calibrate the DECT demodulator card (Option 112) for FM offset and FM gain.
The message Connect 300 MHz CAL OUT to INPUT 50 Q,then press ’CONTINUE
CAL’ is displayed. When using V, you should perform this calibration
routine every 30 minutes or with a change in the ambient temperature for best
accuracy.

Allows you to continue with the calibration after you have
made the connection between the 300 MHz CAL OUT and the
INPUT 50 Q.

Allows you to stop the calibration routine.

Option 112 Only: Measures both the median frequency error, and the peak
deviation of a modulated carrier (either a burst or continuous carrier).

For the frequency deviation measurement, the spectrum analyzer is set to the
following settings:

Span O Hz Scale 112 kHz/divisiont
Sweep time 80 pus Detector FMV
Resolution Bandwidth 3 MHz Trigger Mode External*
Video bandwidth 3 MHz

* The trigger mode for a burst carrier is external. The trigger mode for a
continuous carrier is free run.

1 This is a typical example of the scale setting, however the scale is dependent
on the characteristics of option 112.

For the median frequency error measurement: The DECT measurements
persconality determines the median frequency error of the carrier. The median
frequency error is the midpoint between the maximum and minimum frequency
deviation. The median frequency error measurement is an average of several
measurements made across a burst. The number of measurements made is
dependent on the packet type selected.

For the peak frequency deviation measurement: The peak frequency deviation
is obtained by measuring the peak-to-peak frequency deviation of the carrier

and dividing the result by 2. The peak frequency deviation measurement is

an average of several measurements made across a burst. The number of
measurements made is dependent on the packet type selected.

also accesses the post-measurement softkeys. Refer to “The
easurement Menu” in this chapter for more information about the
post-measurement softkeys.
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Allows you to access a menu where you can set the frequency modulation limits.

LOW LIM Allows you to select the lower frequency modulation limit.
259 202 Pressing the softkey toggles the frequency modulation between
S 259 kHz and 202 kHz. Press the softkey so that the frequency
modulation you require is underlined.

:;Preirioiis Returns you to the frequency and modulation menu.
Main Returns to the main menu.

Menu
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The Post-Measurement Menu

Once the measurement has been completed, many of the DECT measurements access the
“post-measurement” menu. The post-measurement menu contains functions that allow you to
repeat the previous measurement or change various testing parameters.

POWER MENU

CARRIER, POWER
ADJ CHAN. TRNS PWR
ADJ CHAN. MOD PWR

Main, Menu

P vs T, FRAME

P vs T, BURST

P vs T. RISING
P vs T, FALLING
Mgin, Menu
More, 1 of 2

FREQUENCY &
MODULATION MENU

CAL, FREQ/DEV

}_

POWER vs TIME MENU

———

PvsT.BST ON -——J

NUMBER. BURSTS

POST-MEASUREMENT MENU

MEASURE. AVG PKS
RANGE d¢B. 70 110

More. 2 of 2

FREQ/DEV
FM. LIMITS

REPEAT, MEAS
*

TRACE, ACTIVE NEXT. BI1TS
CHANNEL , NUMBER

PREV. BITS
AUTO, CHANNEL
INSPECT PACKET T —————s
Previous, Menu

Previous. Menu

PZ238DT

The Post-Measurement Menu Map

1 The softkey that is shown in this position varies according to the measurement function as follows: GATE 0 OFF is

only available only for
functions, and INSPE E
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The Post-Measurement Menu Softkeys

REPEAT
MEAS

TRACE
ACTIVE

INSPECT

PACKET

Repeats the measurement again. If desired, you can change parameters such as
the channel number, trigger delay, or resolution bandwidth before you press this
key.

Allows you to view the active trace. When you press TRACE AC‘I‘IVE an
active trace (an active trace is a trace of the signal that is bemg contmuously

updated) is displayed and the softkey label changes to TRACE gQMPARE_ Pressing
ZTRACE "ACTI'VE allows you to change analyzer settings and repeat measurements.

If you press 'I’RACE »CDD@PARE;, the active trace data is copied into trace C, and
trace C is placed in the view mode. The active trace (in trace A) is displayed
along with the trace in the view mode (the trace in trace C).

Allows you to change the channel number of the channel that is to be measured.

Changes the channel by tuning to the channel with the highest carrier power, and
then repeats the measurement.

Allows you to enter the delay time from the external trigger signal to the
reference point of the burst.

Allows you to exclude switching transients and measure only the adJacent
channel power due to modulation. When time-gating is selected (GATE
is set to ON), the spectrum is measured during the middle portion (betwe n

60 percent to 80 percent) of the burst. Therefore the spectrum due to switching
transients at the beginning and end of the burst are excluded.

Allows you to inspect the bits in a burst by stepping through the last captured
packet in 80 us increments.

Allows you to view the next 80 us of the burst.
Allows you to view the previous 80 us of the burst.

Returns to the previous menu.

Returns to the previous menu.
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Operating Reference

This chapter contains general information about the operation of the DECT measurements
personality. This chapter contains the following sections:

a Information about the changes to the spectrum analyzer operation caused by the DECT
measurements personality.

m The specifications and characteristics for the DECT measurements personality.

m Lists of the recommended accessories and spectrum analyzer options for use with the DECT
measurements personality.

Note The HP 8590 E-Series Option 012, DECT Source specifications and
i characteristics are described in Chapter 9.
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Spectrum Analyzer Functions and Annotation

This section contains information about how the DECT measurements personality changes the
functions and screen annotation of an HP 8590 Series spectrum analyzer.

Changes to the Spectrum Analyzer Functions During DECT Operation

Most of the spectrum analyzer functions perform the same function regardless of whether the
spectrum analyzer is using the DECT measurements personality mode or the spectrum analyzer
mode. Some spectrum analyzer functions however, are either not available or are changed
when the spectrum analyzer is using the DECT mode.

Note If you press SHOW OPTIONS and your spectrum analyzer has an Option 112
1 installed in it, the list of installed options displays Option 102, the AM/FM
ﬁ speaker and TV sync trigger circuitry card, instead of Option 112. Option 112 is
displayed as Option 102 because an Option 112 is a modified version of Option
102.

If you need to check if your spectrum analyzer has an Option 112 installed in
it, look at the serial number label on the spectrum analyzer’s rear panel. The
“OPT” section of the serial number label lists the options that are installed in
the spectrum analyzer.

The following spectrum analyzer functions are not available when using the
DECT mode:

The DECT measurements personality provides only dBm units.

The frequency offset function is not available when using DECT
mode.

The DECT measurement personality offsets the reference level
whenever a value is entered into the EXT LOSS function.

The averaging function is not available when using the DECT mode.

This softkey becomes SCALE LGG (linear scale is not available in
the DECT mode).

Pressing (FREQUENCY) accesses the spectrum analyzer frequency
functions and CH- X C‘I‘R FREQ replaces CEN‘I’R.E REQ .
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DECT Measurements Personality Screen Annotation

When using the DECT measurements personality, you may have noticed that there is additional
annotation displayed on the spectrum analyzer screen. This additional screen annotation
supplies information that is related to the DECT measurements settings. Refer to Figure 7-1
and Table 7-1 for an explanation of the screen annotation that is related to the DECT
measurements personality.

@

@\/p
REF =
SMPL

LOG

CE S T]
.8 dBm #ATT © dB REPEAT
WCARRIER POWER - ; : MEAS
) : : : : .
—— T ; TRACE
: : ACTIVE
i : CHANNEL
: B NUMBER
Carrier Power : . AUTO
Hean On Power: -17.8 dBm PASS CHAMNEL
: : : : Previous
' - - . . Menu
CENTER 1.892168 GHz SPAN 8 Hz
#RES BW 3.8 MHz #VBUW 3 MHz #SUP 468 psec L

Figure 7-1. DECT Screen Annotation

Table 7-1. DECT Screen Annotation

Item Display Annotation Description

1 Measurement The current DECT measurement.

2 Measurement results The measurement results.

3 PASS or FAIL messages Indicates if the measurement results passed or failed
the current measurement limits.

4 DECT Indicates the spectrum analyzer is using the DECT
measurements personality (also referred to as the DECT
mode).

5 Active function or error Indicates either the active function that has been

message selected or an error message.

6 BST Displays the number of bursts or sweeps that were used
for the measurement.

7 CH Displays the channel number.

8 OFFST Displays the reference level offset that is equal to the
value entered for the external loss.

9 FMV, GTSMP, GTPOS, Detector mode for measurement. The detectors are: FM

SMPL, PEAK

demodulator mode (FMV), gated-sample mode (GTSMP),
gated-positive mode (GTPOS), sample mode (SMPL), and

peak mode (PEAK).
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Specifications and Characteristics for the HP 85723A

This section contains the specifications and characteristics for the HP 85723A DECT
measurements personality when it is installed in an HP 8590 Series spectrum analyzer.

The specifications describe warranted performance over the temperature range 0° to +55°C
(unless otherwise noted). Characteristics provide useful, but nonwarranted, information about
the functions and performance of the instrument.

Specifications and Characteristics Requirements
The specifications and characteristics in Table 7-2 apply if the following conditions are met:

m The DECT measurements personality is used with an HP 8593A/E, HP 8594A/E, HP 8595A/E
or HP 8596E spectrum analyzer.

m The necessary options are installed in the spectrum analyzer (refer to “The Equipment
that You Will Need” in Chapter 1 for a list of the necessary options and acceptable option
substitutions).

m The spectrum analyzer is operated within the temperature range of 0° to +55°C.

a The spectrum analyzer’s temperature has been stabilized. The instrument’s temperature
is considered to be stabilized if the spectrum analyzer has been stored at a constant
temperature between 0°C and +55 °C for 2 hours, and after the spectrum analyzer has been
turned on for at least 30 minutes.

m The measurements are performed on DECT transmitter signals.

= With the following spectrum analyzer settings:

Total transmitter power ( TX POWER) of +26 dBm

External loss (EX ‘

10SS) of +3 dB

The other spectrum analyzer settings are set automatically by the DECT measurements
personality.

m The maximum safe input level is not exceeded. Total input power must not exceed +30 dBm
(1 watt).

Sensitivity Optimization

The best sensitivity is achieved by minimizing the total attenuation of the signal of interest.
Total attenuation is the sum of the external attenuation (also called the external loss) and the
spectrum analyzer internal input attenuation. The spectrum analyzer internal input attenuation
is automatically set, in 10 dB increments, according to the highest amplitude signal displayed
on screen or to the setting of the TOTAL TX POWER, depending on the measurement. External
attenuation, however, can be adjusted in 1 dB increments. By choosing the proper amount of
external attenuation, the internal attenuator can be set one 10 dB step lower, thus reducing the
total attenuation.

The value for external loss for best sensitivity can be found by the following equation:
Ezternal Loss = Total TX Power — (N x 10 dB)
Where N = Qor 1.

measurements personality uses the value of E"X__T LOSS to correct the spectrum analyzer
reference level value.
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Specifications and Characteristics

Table 7-2 lists all the specifications and characteristics for the DECT measurements personality.

Refer to “Specifications and Characteristics Requirements” for the conditions under which the

specifications and characteristics apply.

Table Notation
Root-Sum-Squared

Many of the specifications and characteristics have more than one value associated with

them. The first value gives the specification or characteristic as the sum of the measurement

uncertainties. The second value gives the specification or characteristic as the square
root of the sum of the squares of the uncertainties. These values are shown with “RSS”

(root-sum-squared) next to them.

Characteristics

Characteristics are identified by the label “(characteristic).”

RBW and VBW Resolution bandwidth has been abbreviated RBW, and video bandwidth has

been abbreviated VBW.

Table 7-2. HP 85723A Specifications and Characteristics

Frequency Reference (Option 004 Only)

Frequency error of Option 004

l:&:l x 107 7/year (aging only).

Carrier Power

Amplitude range

+26 to —35 dBm (with default settings)

Absolute amplitude accuracy +4.5 dB +2.0 dB RSS
Relative amplitude accuracy:
for 0 to —60 dB from a fixed ref level +0.75 dB

Adjacent Channel Power due to Modulation and Intermodulation Attenuation

Integration bandwidth (RBW 100 kHz)
Range of spectrum before integration
Adjacent Channel Power

1 MHz +3%

+26 to —60 dBm

(characteristic)
Intermodulation Attenuation +26 to —40 dBm
(characteristic)
Absolute amplitude accuracy +4.7 dB +2.0 dB RSS
Relative amplitude accuracy:
for 0 to —60 dB from a fixed ref level +0.75 dB
Adjacent Channel Power due to Switching Transients
Range of spectrum before integration +26 to —40 dBm
(characteristic)
Absolute amplitude accuracy +4.7 dB +2.0 dB RSS
Relative amplitude accuracy:
for 0 to —60 dB from a fixed ref level +0.75 dB
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Table 7-2. HP 85723A Specifications and Characteristics (continued)

Power versus Time

Displayed range of waveform, log scale

Vertical scale per division

Relative amplitude accuracy:
for 0 to —70 dB from a fixed ref level
Time resolution:
Displayed Time Resolution for
Frame
Rising edge
Falling edge
Burst (dependent on packet type)

Burst on (dependent on packet type)

Time error, absolute with respect to externai
trigger:

RBW and VBW set to 3 MHz

Time error, relative:
RBW and VBW set to 3 MHz

Sweep time accuracy, for sweep times < 20 ms

Gate delay:
Range
Resolution
Accuracy (from GATE TRIGGER INPUT to
positive edge of GATE OQUTPUT)

Gate length:
Range
Resolution
Accuracy (from positive edge to negative
edge of GATE OUTPUT)
Gate amplitude (additional error):
Log scale
Linear scale

select either 0 to — 70 dB
or 0to — 110 dB

1dB to 15 dB in 1 dB steps

+1.0dB

25 ps for all packet types
0.3 us for all packet types
0.3 us for all packet types
short packet:0.45 ps

basic packet:1.15 us

low capacity packet:0.6 us
high capacity packet:2.2 us
short packet: 0.15us

basic packet:0.85 us

low capacity packet:0.35 us
high capacity packet:1.9 ps

+(3 us + time resolution)
(characteristic)

+(1.3 us + time resolution)
(characteristic)

+0.02% (characteristic)

1 ps to 65.535 ms
1ps

+(1.5 pus + time
resolution) RSS
(characteristic)

+(1.0 ps + time
resolution) RSS
(characteristic)

+(1 ps + (0.01% x GATE DELAY readout))
(there is up to 1 us jitter due to 1 us
resolution of gate delay clock)

1 ps to 65.535 ms
1 ps

+(0.2 us + (0.01% x GATE DELAY readout))

+0.3 dB
+0.4% of reference level
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Table 7-2. HP 85723A Specifications and Characteristics (continued)

Spurious Emissions (Total TX Power = 17 dBm)

Sensitivity:
Transmitter active, 30 kHz RBW,
Displayed average noise level
for the frequency range
1875 to 1880 MHz and 1900 to 1905 MHz —55 dBm (characteristic)
Transmitter active, 100 kHz RBW,
Displayed average noise level
for the frequency range
1870 to 1875 MHz —50 dBm (characteristic)
Transmitter active, 300 kHz RBW,
Displayed average noise level
for the frequency range
1860 to 1870 MHz and 1910 to 1920 MHz —45 dBm (characteristic)
Transmitter active, 1 MHz RBW,
Displayed average noise level
for the frequency range
1850 to 1860 MHz and 1900 to 1902 MHz —40 dBm (characteristic)
Transmitter active, 3 MHz RBW,
Displayed average noise level
for the frequency range*
5 to 1850 MHzt{ and 1930 MHz to 12.75 GHz —40 dBm (characteristic)
Transmitter idle, no carrier,
100 kHz RBW, displayed average noise
level for the frequency range*

30 to 12.75 GHz —70 dBm (characteristic)
Absolute amplitude accuracy:
Frequency range* 100 kHz to 6.4 GHz +4.9 dB +2.3 dB RSS
Relative amplitude accuracy:
for 0 to —60 dB from a fixed ref level +0.75 dB

* Limited by the frequency range of the spectrum analyzer.

7 Except for the frequency bands as follows:

47 MHz to 74 MHz — 55 dBm
87.5 MHz to 108 MHz
108 MHz to 118 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz

+ To make the spurious emissions test the ETSI specification requires that two filters are
used.

1. For the measurement of spurious emissions below the second harmonic of the carrier
frequency the filter used shall be a high ‘Q’ (notch) filter centered on the transmitter
carrier frequency attenuating the signal by at least 30 dB.

2. For the measurement of spurious emissions at and above the second harmonic of the
carrier frequency, the filter used shall be a high pass filter with stop band rejection
exceeding 40 dB. The cut off frequency of the high pass filter shall be approximately 1.5
times the transmitter carrier frequency.
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Table 7-2. HP 85723A Specifications and Characteristics (continued)

Frequency and Deviation Measurement (with Option 112 Only)

Total range from nominal carrier frequency

Level range
Resolution
Frequency accuracy

Frequency temperature drift

FM peak deviation accuracy

FM discriminator 3 dB bandwidth
at 288 kHz peak deviation

—440 kHz to +440 kHz
(characteristic)

+13 to —25 dBm (characteristic)
3.7 kHz (characteristic)

420 kHz + (carrier frequency) x (frequency
reference error)*

+1.0 kHz/°C (characteristic)
+22 kHz* (characteristic)

dc to 1 MHz (characteristic)

*After the frequency and deviation calibration when the measurement ambient
temperature is the same as the calibration temperature.
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Recommended Accessories and Spectrum Analyzer Options for
the DECT Measurements Personality

This section describes additional equipment and spectrum analyzer options that can be used
with the spectrum analyzer and with the DECT measurements personality.

Recommended Accessories

This section lists the recommended accessories for use with the DECT measurements
personality.

Burst Carrier Trigger

For use with HP 8590 series Option 105. The HP 85902A Burst Carrier Trigger is used to
produce off the air trigger signals for TDMA or TDD measurements. The pulsed carrier should
be split into two paths via an external power splitter. One path goes to the RF input of the
spectrum analyzer. The other is used to extract a positive going trigger pulse that corresponds
to the switching on edge of the TDMA/TDD carrier.

External Keyboard

For use with HP 8590 Series Option 021 or 023. Although you can use many models of

IBM/AT nonauto switching keyboards as an external keyboard for the spectrum analyzer, the
HP C1405A Option ABA keyboard is recommended. The external keyboard can be connected to
the external keyboard connector on the rear panel of the spectrum analyzer. Screen titles and
remote programming commands can be entered easily with the external keyboard.

External Keyboard Cable

For use with an HP 8590 Series Option 021 or 023. HP C1405A Option 002 or 003 cable is a
coiled cable that connects the external keyboard to the rear panel of the spectrum analyzer.
Option 002 is a 2 meter cable; Option 003 is a 3 meter cable.

Fixed Attenuator, 20 dB

The HP 8491A/B Option 020 is a 20 dB fixed attenuator. The HP 8491A/B Option 020 provides
precision attenuation, a flat frequency response, and a low standing-wave ratio (SWR) over a
broad frequency range.

The HP 8491A/B Option 020 fixed attenuator is the recommended fixed attenuator for the
DECT measurements personality.

Modulation Domain Analyzer

For more accurate modulation measurements the HP 53310A with Option 031 modulation
domain analyzer allows you to view frequency, phase, or time-interval measurements versus
time.

Printer

For use with an HP 8590 Sertes Option 021 or 023. The HP 3630A PaintJet printer provides a
high-resolution color print out. The printers can be ordered with HP-IB or RS-232 interfaces
to correspond to the interface option installed on your spectrum analyzer. The display on the
spectrum analyzer screen can be automatically copied to the printer for a permanent record of
the display.
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Recommended and Required Spectrum Analyzer Options

This section describes the spectrum analyzer options that are either required or recommended
for use with the DECT measurements personality.

Precision Frequency Reference (Option 004)

Option 004 provides increased absolute frequency-reference accuracy by using an ovenized
reference oscillator.

You need either an Option 004 installed in your spectrum analyzer or an external 10 MHz
precision frequency reference to use the DECT measurements personality.

DECT Source (Option 012)

Option 012 provides a built-in DECT source for the HP 8593E, HP 8594E, HP 8595E and
HP 8596E.

The DECT source allows you to generate a signal to perform receiver sensitivity testing or
provide a source for RF sub assemblies.

Interface, HP-IB (Option 021)

Option 021 enables you to control your spectrum analyzer from a computer that uses an
Hewlett-Packard interface bus (HP-IB). (The HP-IB interface bus is also called IEEE-488.) Such
computers include HP 9000 Series 200 and Series 300, and HP Vectra PC. This option also
enables the spectrum analyzer to control a printer, plotter, or another instrument with an HP-IB
interface. Option 021 includes a connector for an external keyboard, an HP-IB connector, and
the HP 8590 Series Spectrum Analyzer Programmer’s Guide.

Interface, RS-232 (Option 023)

Option 023 enables you to control your spectrum analyzer from a computer that uses an
RS-232 interface bus. Such computers include the HP Vectra PC, the IBM PC, the AT, and
compatibles. This option also enables the spectrum analyzer to control a printer, plotter or
another instrument with an RS-232 interface. Option 023 includes a connector for an external
keyboard, an RS-232 connector, and the HP 8590 Series Spectrum Analyzer Programmer’s
Guide.

Impact Cover Assembly (Option 040)

The impact cover assembly snaps onto the front of your spectrum analyzer to protect the front
panel during travel and when the unit is not in use.

Fast Time Domain Sweeps (Option 101)

Option 101 allows sweep times down to 20 us in zero span. In fast sweep times (sweep times
less than 20 ms), time domain sweeps are digitized. All trace functions are available for these
fast zero-span sweeps.

You must have an Option 101 installed in your spectrum analyzer to use the DECT
measurements personality.
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Time-Gated Spectrum Analysis (Opticn 105)

Option 105 allows you to select and measure the spectrum of signals that may overlap in the
frequency domain, but be separated in the time domain. By adjusting a time gate based on a
external trigger signal, you can significantly increase the diagnostic capability of your spectrum
analyzer for time-interleaved signals. When used with the DECT measurements personality,
Option 105 also provides the delayed triggering capability for zero span measurements that is
used in the power versus time measurements and the frequency and deviation measurement
(with Option 112).

You must have an Option 105 installed in your spectrum analyzer to use the DECT

measurements personality. The Option 105 board assembly must have a number prefix of
3121K or higher.

DECT Demodulator Card (Option 112)

Option 112 provides the FM demodulation for the DECT measurements personality’s frequency
and deviation measurement function, FREQ/DEV Option 112 is very similar to the HP 8590
Series spectrum analyzer Option 102, the AM/FM speaker and TV sync trigger circuitry card.
Both Option 112 and 102 enable you to use amplitude or frequency demodulation. Option 112
however has a wider FM bandwidth than an Option 102. Unlike option 102, the FM gain and
frequency deviation are not variable with option 112 .

You need either an Option 112 installed in your spectrum analyzer or an HP 53310A modulation
domain analyzer configured with option 031 to do the DECT frequency and modulation
Imeasurements.
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Programming Reference

This chapter contains the following programming reference information:

m A table containing a cross reference of the DECT measurements personality softkey to the
corresponding programming command.

=m A table containing a cross reference of the DECT measurement to the limit and parameter
variables.

m A table containing a cross reference of DECT measurements and the corresponding limit line
function names.

m The descriptions of all the DECT measurements personality’s programming commands.

This chapter contains reference information. Refer to Chapter 4 for information about
operating the DECT measurements personality functions remotely.

Note The HP 8590 Series Spectrum Analyzer Programmer’s Guide provides useful
i information on HP 8590 Series programming commands. Refer to the HP 8590
w Series Spectrum Analyzer Programmer’s Guide for descriptions of syntax
elements, characters secondary keywords, and HP 8590 Series programming
commands.
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Functional Index

The following table lists each DECT measurements personality softkey and references the
corresponding remote command sequence that performs the same operation remotely.

Table 8-1. Functional Index

DECT Softkey Corresponding Remote Command Sequence

DECT ANALYZER MODE 10 (Refer to “To change to the DECT
mode remotely” in Chapter 4 for more
information.)

Configuration Menu

-CC
_DEFAULT
-EXTLOSS
_PNB
-PTYPE
_TOTPWR
-TRIGD
-TRIGP
_PZF¥

DECT Source Menu

-CHN

_DFCAL

_DSRCCALX

-DSRCF

SRCAT

-DSRCPOFS

-DSRCON and _DSRCPWR

Frequency and Modulation Menu

DEV. _CALFRQDEV
_FDXL
_FRQDEV or _FDS and _FDM

Physical Channel Menu

-ACH
-CFX
-CHN
PP
-MBAND
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Table 8-1. Functional Index (continued)

DECT Softkey

l Corresponding Remote Command Sequence

Power Menu

_CPWR or _CPS and _CPM

_ACPT or _ACPST and _ACPMT
_ACPMOD or _ACPS and _ACPM

Power versus Time Menu

MEASURE. AVG PKS -AVG

P vs URST

-PBURST
-PFALL
-PFRAME
-PRISE
-PON
-RNG

Spurious and Intermodulation Menu

D -IMDATN
o SPMAXF
-SPMINF

_SPUR

DLE ACT _IDLE

Post-Measurement Menus

AUTO CHANNEL _ACH

-CHN

_ACPG
_RPT

_TA

_TC
_TRIGD ~
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Limit and Parameter Variables

Table 8-2 lists all the limit variables and parameter variables available for a DECT

measurements personality command. For more information about using limit variables, refer
to “To change the value of a limit variable” in Chapter 4. For more information about using
parameter variables, refer to “To change the value of a parameter variable” in Chapter 4.

Table 8-2. Limit and Parameter Variables

trace the measurement for the rise
time should begin (referenced to the

mean carrier power).

Measurement Variable Description Units Default
Name Value
Channel Number -CMAX Maximum power for a signal to be dBm 26
detected as a carrier.
_CMIN Minimum power for a signal to be dBm -30
detected as a carrier.
Power Measurements
Carrier Power -CPXL The low limit for normal carrier dBm 0
power.
_CPXH The high limit for normal carrier dBm 24
power.
_VTMAR |The video trigger margin. dB -30
Adjacent Channel _ACPMX |Maximum limit for the adjacent dBm -8 to —47*
Power due to channel power due to modulation.
Modulation
Adjacent Channel ~ACPTX | Maximum limit for the adjacent dBm —6 to —30*
Power due to channel power due to switching
Switching Transients transients
* These default limits are dependent on which channel is the transmit
channel.
Power versus Time Measurements
Power versus Time |_PBMAX |Sets how far from the carrier peak dB -3
Burst the burst width is measured.
Power versus Time |_PFMAX |Sets where on the falling edge of the dB -6
Falling trace the measurement for the fall
time should begin (referenced to the
mean carrier power).
_PFMIN |Sets where on the falling edge of the dB -30
trace the measurement for the fall
time should end (referenced to the
mean carrier power).
Power versus Time |_PRMAX |Sets where on the rising edge of the dB -3
Rising trace the measurement for the rise
time should end (referenced to the
mean carrier power).
_PRMIN |Sets where on the rising edge of the dB -30
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Table 8-2. Limit and Parameter Variables (continued)

Measurement

Variable
Name

Description

Units

Default
Value

Spurious and Intermodulation Measurements

Spurious

-MAXST

_SPMAR

_SPXL

_SPXH

_SPXGH

_SPXLI

_SPXHI

_SPXGHI

Sets the maximum sweep time for
the spurious emissions measurement.
Sets the margin between the
spurious emissions limit and the
minimum amplitude for a signal to
be considered a spurious emission.
Specifies the limit for a spurious
emission, from an active transmitter,
in the following frequency ranges:
47 t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>