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Important Please carefully read this License Agreement before opening the media
envelope or operating the equipment. Rights in the software are offered only
ﬁ 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.
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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
w Customer may use the software on one spectrum-analyzer instrument.

m Customer may not reverse assemble or decompile the software.

Copies and Adaptations
» Customer may 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(s} contained in
or on the original.

Ownership

s 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

s 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.

» 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.

s 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.
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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 not to export or re-export the software or any copy or adaptation in
violation of the U.5. Export Administration regulations or other applicable regulations.

Limited Warranty

Software

Hewlett-Packard warrants for a period of 80 days 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 even 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 90 days from the
date of purchase. In the event any media prove to be defective during the warranty peried,
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 90 day
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, special, 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.



How to Use This Manual

Chapter 1, “Introducing the Personality,” introduces you to the Digital Radio Measurement
Personality and its features.

Chapter 2, “Installing the Program,” describes how to install, access, and delete the program.

Chapter 3, “Digital Radio Measurements,” shows you how to make measurements using the
personality.

Chapter 4, “User-Defined Masks,” describes how to create your own user-defined masks. An
example mask is included.

Chapter 5, “Softkey Reference,” defines each menu softkey in alphabetical order.

Note If you have not installed or are not familiar with your spectrum analyzer,
? turn to “Installation and Preparation for Use™ in the HP 8590B/8592B
ﬁ Installation, Verification, and Operation Manual or the HP 85914 /8593A

Installation, Verification, and Operation Manual. 1t describes analyzer
preparation and verification, and tells you what to do if something goes wrong.
Also, it describes analyzer features and tells you how to make spectrum
analyzer measurements. Consult this manual whenever you have a question
about standard spectrum analyzer use.

Printing History

Each new edition of this manual incorporates all material updated since the previous edition.
Change sheets may be issued between editions, allowing you to correct or insert information in
the current edition.

The part number of this manual changes only when a new edition is published. Minor
corrections or additions may be made as the manual is reprinted between editions.

Part Number 85713-90001
First Printing December 1989
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introducing the Personality

‘This chapter introduces the HP 85713A Digital Radio Measurements
Personality. It contains the following information.

Introduction ... .. e 1-1
What Is a Mask? ... e i-3
Getting Started ....... ... ... 1-3
Personality Features ... ... ... . i 1-4
Five Built-In Agency Masks .......... ... .. ... o it i-4
Eleven User-Created Masks ........ . ... ... i, i-4
Mean Power Level Measurement ... .. ... L, 1-4
Compare to Mask (Relative or Absolute Level) ............ 1-4
Record Transient Occurrence (Monitor Mode) .......... ... 1-4
Frequency Response Measurement (Compare to Reference) .. 1-5
Create Mask at One Frequency, Use at Another ........... i-5
Print Hardcopy Output with Text ....................... 1-5
Manual Terms and Conventions ............ ... ... 1-5
If Something Goes Wrong ...... ..o ieanen s, 1-6
EL
Introduction When installed in an IIP 8593A series spectrum analyzer, the HP

85713A provides all the capabilities and functions of the standard
analyzer with the addition of very specific digital radic measurement
functions. The personality’s main menu is displayed in two pages.
See Figure 1-1.

Softkeys in the main menu’s first page allow you to recall, save,
create, and edit “masks”. Softkeys in the second page perform
measurements on the signal of interest.
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MODE Disptays menu for selecting

agency masks,
Refer to Chapter 3.
SPECTRUM, ANALYZER
DIGITAL, RADIO
MAIN MENU Press to recall user mask,
B -‘} e / Reler to Chapter 4.
] e
i
|
.

MORE,10F 3 AGENCY, MASKS Displays mernu for offsetting reference
i RECALL, USER MSK level or deleting personality,
Misc, Menus Refer to Chapters 2 and 3.
MASK, UTHITY \\
;ZV;E’C:,O?\;A;K;,ET Leads to menu for creating and

editing user—defined masks.
Refer to Chapter 4.

Leads to menu for saving and recaliing
user-defined mask sets,
Refer to Chapter 4.

Pressing a front e

panel key presents
the key's menu.

Press to center digital radio signal.,

i Refer to Chapter 3.
MODE | 1 MODE | ol MAIN MENU

20F 2
Returns to Digital Radio
Measuremenis Personality's
Previous menu.

CENTER, 99% BW
COMPARE, TOMASK <~——u

MEAN PWR, LEVEL ~ e Selections for four digital radio
, TRANSNT, ANALYSIS =t M@RSUTEMENLS,

FREQ, RESPONSE = Refer 1o Chapter 3.

MORE, 2 OF 2

Figure 1-1. The Main Menu
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What Is a Mask?

Note !

Getting Started

Note 6

A mask is a graphical representation of the FCC (or other
government agency) specifications for the transmitted spectrum of a
digital radio system. A mask outlines the authorized bandwidth that
must contain the modulated spectrum., The analyzer stores the mask
in Trace C.

During operation of the digital radio measurements personality, the
softkey menus are blanked. When the analyzer is busy drawing a
mask on the screen, the word COMPUTING is displayed. The softkey
menu will be re-displayed on the screen when the measurement has
been completed.

Refer to Chapter 2 to install the personality. After installation, use
one of the following two methods to access the personality:

1. At any time press and then

2. After leaving the digital radio personality menus {by using any
standard spectrum analyzer function), press (moDE).

Pressing front-panel keys while using the Digital Radio
Measurements Personality causes the spectrum analyzer to activate
that key and its menu. You can return to the previous digital radio
menu by pressing the key twice in succession.

Introeducing the Personality 1-3



Personality Features

1-4

Five Built-In Agency
Masks

Eleven User-Created
Masks

Mean Power Level
Measurement

Compare to Mask
{Relative or Absolute
Level)

This section lists the main features of the digital radio measurements
personality.

Five major agency masks are built in for ease of use in testing FCC,
UK, or FRG digital radio specifications for band occupancy. Masks
available are the 4 GHz, 6 GHz, and 11 GHz FCC masks used in
the United States, the 13 GHz United Kingdom mask, and the West
German 13 GHz FRG mask.

The HP 85713A can store up to 11 custom masks. Masks are
entered, by the user, from the front panel and easily tailored to
specific measurement needs. Masks may be either relative or
absolute (the maximum power level is referenced to the peak of the
unmodulated carrier power level).

Fach mask may have as many as nine breakpoints on each side of
its center frequency. These breakpoints, or test limits, are set when
creating a mask by entering the desired frequency and amplitude.
The frequency of a breakpoint can increase or remain the same.
However the amplitude of a breakpoint can increase, decrease, or
remain the same.

Makes automated power level measurements using the modulated
spectrum of the digital radio signal. If the signal level is greater than
the reference level, an additional 10 dB of attenunation is switched in,
and the measurement is repeated automatically.

This measurement procedure first makes an automated mean power
level measurement, then compares the result to the selected mask
limits. After the measurement is complete, a marker indicates either

- the frequency where the least difference between mask and signal

Record Transient
Occurrence (Monitor
Mode)

introducing the Personality

occurred (if the comparison met the mask limits) or the frequency
where the most difference between mask and signal occurred (if the
comparison failed).

The Transient Analysis Monitor Mode looks at the digital radio
modulated signal and centers the signal on the 25 dB down point.
The spectrum analyzer then is switched to zero span and its sweep
time set to 30 seconds. At the end of each sweep a “peaks” command
is executed, which looks for signal peaks {transients that occurred if
the signal frequency shifted). The number of amplitude peaks that
occurred during each sweep are recorded at the top of the spectrum
analyzer’s display.

Frequency shifts meeting both of the following requirements will be
recorded as transients:

m shifts beyond the signal’s 25 dB bandwidth.



Frequency Response
Measurement (Compare
to Reference)

Create Mask at One

Frequency, Use

at

Another

Print Hardcopy Output
with Text

Note

Manual Terms and
Conventions

v

® shifts causing an amplitude change of 5 dB or greater from the
signal’s -25 dB level.

This measurement allows the user to set up a digital signal as

a reference on the spectrum analyzer’s display with the desired
frequency span and center frequency. After this initial setup is
complete the reference trace is stored. The instrument may be
carried to another site where the frequency response can be tested by
comparison to the previously stored reference trace.

Masks that are created, then stored, may easily be recalied by
answering the prompt:

ENTER # OF MASK <=11

Once a mask has been recalled by entering a mask number

greater than zero but less than or equal to 11, it may be moved to a
different center frequency simply by pressing E!\%ER : EQ and using
the knob or keying in the new center frequency for the mask.

At the completion of a measurement, the user can press
?RIN'T RECORD, which initiates a print dump of the screen data
without an extemal controller. The screen remains frozen unts% the

data transfer to the printer is complete.

During operation of the digital radio measurements personality, the
softkey menus are blanked. When the analyzer is busy drawing a
mask on the screen, the word COMPUTING is displayed. The softkey
menu will be redisplayed on the screen when the measurement has
been completed.

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

A boxed word written in this typeface indicates
a “softkey,” a key whose label is determined by
the instrument’s firmware.

Display Text Text printed in this typeface indicates text
displayed on the analyzer’s screen.

introducing the Personality 1-5



If Something Goes
Wrong

1-6

Service Options

introducing the Personality

This chapter tells you what to do if you have a problem. Your
spectrum analyzer, with its digital radio measurement personality, is
built to provide dependable service. It is unlikely you will experience
a problem, but in the event something goes wrong, refer to the HP
85934 Installation, Verification, and Operation Manuel (HP part
number 08593-90061) and review “If Something Goes Wrong.” 1t is
very important that vou complete all basic checks for the analyzer
before calling Hewlett-Packard or returning the analyzer. This should
avoid unnecessary repair work and waiting time. If the problem still
is not resolved, call your nearest HP Sales and Service Office.

If you want to service the analyzer yourself after the warranty
expires, you can purchase a complete service manual that provides all
necessary test and maintenance information. Refer to the description
of options in the HP 85434 Installation, Verification, and Operation
Manual.



Installing the Personality

installation

Installation ... ... . 2-1
Accessing the Personality ........ .. ... ... oL, 2-2
Exiting the Personality ..... ... ... ... . i i, 2-3
Deleting the Personality ......... ... .. .iiiiiiii .. 2-3
Deleting All Personalities ............ ... 0o i, 2.3

1. Locate the arrow printed on the Digital Radio Measurements
Personality card’s label.

2. Insert the card into the spectrum analyzer with its arrow
matching the raised arrow on the bezel around the card-insertion
slot. See Figure 2-1.

-
(7 : 1 HEWLE T SPECTRIM ANALYIER Ohkriz-T20uz
@ @ PACKARD L) :WSTRUMENT STATE Coommy
L 85834 OO0 O

) D000 O

ot MARK IR CORTROE
SN O

Gereel IO Doo
DEo 0
Slalolle)
m@m [ O]
oo

—

©
ol
10 )0

Figure 2-1. Inserting the Card

3. Press the card into the slot. When correctly inserted, about 19
mm {0.75 in) of the card extends from the slot.

Installing the Personality 2-1



4. Press (RECALL).

7. Use the knob to highlight dDIGRAD_1, the digital radio
measurements personality

the éata for the agency masks included with the measurement
personality.

10. The masks data and the digital radio measurements personality
are now completely loaded and ready for use. To verify, press the
following keys:

(MGDE) DIGITAL ‘RADIO AGENC

The 6 GHz FCC mask should appear, as illustrated in Appendix
B, “Agency Masks.”

11. Remove the card from the spectrum analyzer.

Accessing the ' After installing the personality, use one of the following two methods

Persona[ity to access it: )
L. At any time press (WODE) and then DIGITEL HARI0

2. After leaving the digital radio personality menus (by using any
standard spectrum analyzer function), press (MoDE).

i Pressing front-panel keys while using the Digital Radio
% Measurements Personality causes the spectrum analyzer to activate
that key and its menu. You can return to the previous digital radio
menu by pressing the key twice in succession.

Note

The normal spectrum anaiy er d'

be restored at any time by
pressing (MODE) and then S i
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Exiting the
Personality

Deleting the
Personality

Deleting All
Personalities

Caution

You can exit from the personahty at any time by pressing

DISPOSE DGRD The personahty is mow purged from the spectrum
a,nalyzer § memory.

v

The following process purges all personalities from the spectrum
analyzer’s memory. If you have them on a memory card, the desired
personalities can be reloaded using the procedure described above.

1. Press Mo

2. Press DISPOSE USER MEM. two times.

All personalities have been purged from the spectrum analyzer’s
Iemory.

Installing the Personality 2-3
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Digital Radio Measurements

Selecting a Mask

To perform a digital radio measurement, you must do the following
tasks:

1. Select an Agency or User-defined Mask
2. Select one of four measurements

This chapter describes four measurements and two functions available
with the personality. The following topics are discussed:

Selecting a Mask ....... .. i i 3-1
Measurement Functions .......... .. i 3-3

FREQ RESPONSE' >0

) Entenngthe Reference Response ...................... 3-7
Comparing the Responses ..........coviniiiniiene. .. 3-7

The Digital Radio Measurements Personality allows you to use one of
five agency masks or one of 11 user-defined custom masks.

To create user-defined masks, refer to Chapter 4. Chapter 4 also
documents the Monitor Jack Mask provided with the personality.
This is an example mask that allows you to examine digital radio
sipnals before the final power amplifier stage.

Figure 3-1 shows the Agency Menu for selecting an agency mask.
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Note

Note

MAIN MENU 10F 2)

AGENCY, MASKS
RECALL, USER MSK
Mise, Menus

MASK, UTILITY AGENCY MENU
SAVIRCL, MASK SET

MORE, 10F 2 4 GHz, FCC MASK

& GHz, FCC MASK
11 GHz, FCC MASK
13 GHz, UK MASK

13 GHz, FRG MASK
PREV, MENU

Figure 3-1. Agency Menu Selections

To select an agency mask, select AGENCY MASKS from the main
menu. This leads to a menu listing the five agency masks. Choosing
one of the agency masks automatically sets the analyzer’s center
frequency and span width.

If a signal with a power level greater than —40 dBm is present, the
signal will be centered and the Measurement Menu displayed.

A signal with a power level below —40 dBm is ignored. X0
MEASURABLE SIGNAL DETECTED appears on screen and the
measurement menu is displayed again.

During the operation of the digital radio measurements personality,
the softkey menus are blanked. While the analyzer draws a mask
on the screen, the word COMPUTING is displayed. The softkey menu
will be re-displayed on the screen when the measurement has been
completed.

Appendix B, “Agency Masks,” has sample displays of each agency
mask, and includes the data necessary to recreate the agency
masks. The agency mask data can be changed and used to create a
user-defined custom mask by following the procedure in Chapter 4,
“User-Defined Masks.”

3-2 Digital Radic Measurements



Measurement Page two of the main menu provides four measurement functions and
Functions a signal centering function. See Figure 3-2.

MAIN MENU (1 GF 2)

AGENCY, MASKS
RECALL, USER Mk

Misc, Menus
MASK, UTILITY MAIN MENLD (2 OF 2}

SAVIRCL, MASK SEY ___—— Center Function
CENTER, 29% B

MORE, 1 0OF 2
COMPARE, TO MASK
MEAN PWR, LEVEL
TRANSNT, ANALYSIS Four Mazsurement
FREQ, RESPONSE Functions
MORE, 2 OF 2

Figure 3-2. Main Menu Measurement Selections

In addition, the Miscellaneous Menu contains a function for reference
level offset. See Figure 3-3.

MAIN MENU (1 OF 2

AGENCY, MASKS
RECALL, USER MSK
MiISC, MEAUS oo e
MASK, UTILITY o

SAVIRCL, MASK SET EXTERNAL, ATTEN
MORBE, 1 OF 2

MISCELLANEOUS MENU

DISPOSE, MENU

PREV, MENL

Figure 3-3. External Attenuation Softkey Location

If external attenuation is used in the test setup, use this function
to offset the amplitude of the reference level without affecting the
trace. The function uses the spectrum analyzer reference level
offset function. Figure 3-3 shows the location of the softkey in the
Miscellaneous Menu.

This function centers the 99% power bandwidth of the digital radio
signal on the screen. Use this function if the center frequency has
been changed or the signal has drifted.
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Makes a mean power measurement, then compares the result to

the selected mask. If the mask is absclute, the top of the mask is
referenced to the peak of the unmodulated carrier level and the
modulated spectrum is compared to the mask. See Figure 3-4.
Figure 3-5 illustrates the display of relative mask.

After comparison, the PRINT RECORD /1

14: 509: 31 NDV 27,
P

REF 19.7 oBm

19838

ATTEN 20 a8

MKR 5.9576 GHz
-54.73 dim PRINT

SMPL
LG

PASS. MASK-2L9Y B

RECORD

i@
a8/
OFFST

MEAN POWHR LEYEL ~{B.3 HBm

e
a8

Ak
AVG / \

va 58 / \
V{ F{

coaR \ \

T [

CONTINUE

LENTER 5. 3888 GH2

#RES BW 108 kHz vBW 188 kHz

SPAN 15@.8 MHz
SWP a5 maec

Figure 3-4. Display of Absolute Mask (Compare to Mask)

15 B8: 51 NOV 27. 1989
x MKR 5.9528 Ghz DGR
REF 8.4 dBm ATTEN 28 dB -5d4 .83 dBm SPAN
SMPL
LOG | PA$S: MASK-3153 kB "
18
a8/ | vEaN powdR LEVEL -|B B bBn S
OFFST
10.0
aB vl FULL

\\ SeAN

Y
!
AVE J/ \k TERG
-1 P y Y SPAN
va 5B \
Ve FU BAND
CORR L OO
ol R

CENTER 13.08B8 GHz SPAN 1BQ .8 MHz

FRES BW 108 kHz VBN 108 kHz

SWP 32 msec

Figure 3-5. Display of Reiative Mask (Compare to Mask)

TINUE menu is displayed,

and the mean power level and the PASS or “FAI'“I..Wmessage appear on
screen. The marker indicates:

s the frequency where the least difference between the mask and
signal occurred if the comparison passed, or

s the frequency where the most difference between mask and signal

3-4 Digital Radio Measurements

occurred if the comparison failed.



This function determines the mean power level of the unmodulated
carrier. The measurement is made on the modulated spectrum
response of the digital radio signal. Incorrect power levels result
when using the mean power level routine on a CW signal.

For signal levels greater than 0 dBm up to +30 dBm, additional
attenuation is switched in and the measurement is repeated At the
completion of the measurement the PRIN i
is displayed.

This transient analysis measurement looks for a signal within a
mask’s span on the display. If the signal is greater than —40 dBm,
the —25 dB bandwidth is determined, the signal is video-averaged

35 times, then centered on the 25 dB down point. The analyzer is
switched to zero span, and its sweep time is set to 30 seconds. At the
end of each sweep, amplitude peak excursions of 5 dB or more are
recorded.

If the signal is less than —40 dBm, the message NO SIGNAL? is
displayed.

12: t4: @7 NOV 29, 1989
&
BEF .@ dBm ATTEN 1B oB EXIT
PEAK | TRANSIENTS OECURRED 3 [TIMES
.06 *
i@
aB/
'—_WM’WW

VA SB
80 FC
LoRA
CENTER 6.812750 GHz GRPAN @ iz

#RES Bw 188 xHz YBW (B KMz #SWP 33 sec

Figure 3-6. Transient Analysis Display

The amplitude changes occur due to signal frequency shifting.
Frequency shifts meeting both of the following requirements will be
recorded as transients:

m shifts beyond the signal’s 25 dB bandwidth.

m shifts causing an amplitude change of 5 dB or greater from the
signal’s -25 dB level.

The number of amplitude excursions of 5 dB or more that occur
during each sweep is displayed with the message TRANSIENTS
OCCURRED XXXX TIMES.

Digital Radio Measurements 3-5



i This measurement continues unti} the EXIT key is pressed. To get a

Note
% hardcopy of this measurement, press {CoPY).

FRE{j RES?{JNSE Use this function for frequency response comparisons in digital radio
' ' systems. The measurement consists of the following two steps:

1. Entering the Reference Response
2. Comparing the Responses

Because the reference response is stored even when the instrument
is turned off, frequency responses at different locations can be
compared. A digital radio signal must be present to perform this
measurement.

Pressing this key displays the frequency response menus shown in
Figure 3-7.

MAIN MENU (2 OF 2)

CENTER, 99% BW
COMPARE, TO MASK
ME AN PWR, LEVEL
TRANSNT, ANALYSIS
FREQ, RESPONSE

FREQUENCY RESPONSE MENUS

MORE, 2 OF 2 .
— CENTER, FREQ
SPAN
Fol v o 5 ——
ROt = G o
- -HE SETUP, COMPLETE ey
PREV, MENU
MAIN, MENU

L PRINT, RECORD
STORE, REFERENCE  ————3=
DO, RESPONSE e
e
CONTINUE
PREV, MENU o

Figure 3-7. Frequency Response Menus
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Note

Note

Entering the Reference Response

1. Press REFERENCE RESPONSE Usmg the softkeys, set the center
frequency and span width. Press AUTO. CENTER to center the

signal. If not satisfied with this centering, press :

the knob or (4] and (¥] to set the center frequency. The spectrum
analyzer span width alsc may be set as desired.

2. After the reference response has been set on screen, press
'CUMPLETE See Figure 3-8.

12: 29 33 NOv 29, 1889

o ' DGR
REF @ aBm ATTEN 12 ¢B CENTER
SMPL L FREQ
RESPONSE MEABUREMENTS
LG
18 )
ey SETUP FOR REF RESPONSE SPAN
PRPEII ITIETN o i P .
CENTER
6.80375 GHz AUTO
CENTER
AVG SETUP
33 COMPLETE
WA 58
s¢ Fl
CORA
PREV
- HEMNL
CENTER 6.@8375 BGHz SPAN 1808 MHZ
PHES BW 188 kHZ VBW 3@ kM2 WP 28 msec

Figure 3-8. Example of Reference Response Disp!'ay

The left side of the displayed reference trace occasionally may have
the incorrect amplitude values assigned to the first one or two
display positions. Incorrect amplitude values appear as a vertical
discontinuity at the start of the displayed trace. This does not affect
the accuracy of the reference response trace, and may be cleared by
pressing REFERE!@CE RESPONSE

3. Press STORE REFER.ENCE After the response has been stored,
the response measurement menu returns. This reference is stored
even when the instrument is turned off, so the instrument may be
taken to a different location to compare a frequency response with
the stored reference trace. The instrument may be used for other
measurements.

Using the (0} function with traces A, B, or C erases the stored
reference trace.

Comparing the Responses

4. Connect the signal to be measured to the analyzer.
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. Set up the response comparison by pressing:

m (MODE ) DIGITAL - RADIG MGRE 1 of 2 RESPDNSE MSRMEN'I'

CGMPARE RESPDNSE

. Set the center frequency of the analyzer. Note that the span width

cannot be changed

PASS/ FAIL criterlon Enter the reqmred + tolerzmce value, a,nd
terminate with the dB key. For example, press (2] (¢8).

After the response comparison, the Log scale is adjusted to give
best resolution to the response difference and PASS or FAIL is
displayed on the screen. See Figure 3-9.

19: 23 21 OEC @4, 1989 -
15: PP 45 WOV 30, 1989 MR 602576 GHp (DOA
REF 2 oBm ATTEN 1B dB -4.64 4Bm PRINT
A
BMEL | pedponsE MEABUREMENTS ECOAD
Lo *
1
oy pags {0 84, B
ENTER PASS/FATL CRITERIA +-0f
e o
oL
-
uBm
VA 5B
s FC
CORA
CONTINUE
CENTER 6 BR375 GHZ SPAN 1B.00 MHZ
#RES BW 100 kHz VEW 30 kiz SWP 20 msec

Figure 3-9. Compared Response



User-Defined Masks

This chapter explains how to create and use user-defined
masks. User-defined masks allow you to customize digital radio
measurements to your needs.

The personality includes user-defined mask 11, the Monitor Jack
Mask as an example. Refer to “Monitor Jack Mask.”

The following topics are covered:
Mask Utili

Monitor Jack Mask ... 4-5
Creatinga Mask .......... ..o i 4-6
Recallinga Mask ... ..ottt e iinnnnn 4-11
EditingaMask ...t 4-12
CopyingaMask ............0cvvivein e e 4-13
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Two menus of softkeys, the Mask Utility Menu and the SAV/RCL
Mask Menu, provide the functions for working with user-defined
masks. Each menu is accessed from page two of the Main Menu.
See Figure 4-1. An additional function, for recalling user masks, is
accessed from the Main Menu.

MAIN MENU (1 OF 2}

AGENCY, MASKS

RECALL, USER M5k MASK UTILITY MENU
Misc, Menus

MASK, UTILITY [

SAV/RCL, MASK SET EDIT, MASK
MORE, 1QF 2 CREATE, MASK
e VW BLNK, MASK

LIST, MASK
LIST, MASK SET
PREV, MENU

SAVIRCL MASK MENU
SAVE, MASK SET
RECALL, MASK SET

e

PREY, MENU

Figure 4-1. Utility and Save/Recall Mask Menus
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Mask Utility
Functions

RECALL US ER HSK

Recall user masks with this function. {The softkey is located on page
one of the Main Menu.) After pressing this key, enter the number

of the user-defined mask to be recalled (ENTER # OF MASK <=11).
Requires a number between 1 and 11 inclusive. An entry from 12
through 16 causes an agency mask to be displayed. When the mask
is recalled, it sets the analyzer's state.

Using this key you can change any parameter of any mask in the set
of 16 masks in the memory of the analyzer.

You enter the number of the mask you wish to change, and then
press NEXT ' "‘RY to recall the mask data to make changes, or

DUS MENU to start over or make a different choice.

Refer to “Editing a Mask” in this chapter for complete step-by- step
instructions on editing a mask.

Enters the procedure for creating a mask customized to your specific
requirements. The mask is created symmetrically around the center
frequency. The first breakpoint is fixed at 0 MHz relative center
frequency, and an amplitude of 0 dB. You will start to enter data
from the second breakpoint. The frequency for the last breakpoint
will be half the span set initially in defining the mask parameters.

Refer to “Creating a Mask” in this chapter for complete step-by- step
instructions on creating a sample mask.

Allows the selected mask to be blanked or viewed as desired during
the initial setup of a digital radio signal.

Displays all the parameters of the selected mask on the display.

This includes the mask center frequency, span width, measurement
bandwidth, and the number of breakpoints. A table listing each
breakpoint frequency, amplitude, and corrected amplitude also is
displayed. For absolute masks, the corrected amplitude is the entered
amplitude minus 10 LOG;¢ (RBW/Meas BW;) that is, ten times the
log to the base 10 of the ratio of the spectrum analyzer bandwidth to
the authorized measurement bandwidth.

Displays a tabular listing of all masks currently stored in the
spectrum analyzer’s memory. The table shows the mask number,
center frequency, span width, and type, where type refers to a
relative mask (1) or an absolute mask (2). The last five masks listed
are the agency masks included in the digital radio measurements
personality.
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Save/Recall Mask
Functions

SAVE MASK SET Allows the operator to save the current mask set in one of three files
S on the memory card. The three possible file names are tMASK_1,
tMASK_2, and tMASK 3.

RECALL MASK SET  Allows the operator to recall one of three previously saved mask
T sets. The three possible file names are tMASK_1, tMASK 2, and
tMASK_3. If the file doesn’t exist, the current mask set isn’t
changed.

Note | -RECALL MASK -SET uses state register 8 during the recall process.

% Any state stored in register #8 will be lost.
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Monitor Jack Mask

The personality includes user-defined mask 11, the Monitor Jack
Mask. This mask is provided as an example for using user-defined

masks,

Many digital radio transmitters provide a jack for monitoring the RF
output before the final power amplifier stage. This output does not

include any additional filtering by the final stage. The Monitor Jack
Mask, see Figure 4-2, is an example of a mask that might be used to

test a signal at this location.

19° 25: 34 DEC 24, 1988
#
REF . & ¢bm ATTEN 18 OB CENTER
SMPL 99% AW
LOG %
ég/ COMPARE
TO MASK
MEAN PWR
LEVEL
TRANSNT
AMALYSTS
WA SH
Al FRED
CORR HESPONSE
T BT SRS T PUP TR P e L MORE
2 of 2
CENTER &. @208 GHz SPAN 150 .8 MRz
#AES Bw 100 KkHr VBW 183 kHz SWP 48 msec

Figure 4-2. Monitor Jack Example Mask

Reference Level ......................
Center Frequency ....................
o5 ¢
Measurement Bandwidth .............
Number of Breakpoints ...............
breakpoint I ... ... ... ... .. L,
breakpoint 2 .......... .. ... .......
breakpoint 3 ............. .........
breakpoint 4 ......................

..... 1 (relative)
......... 6 GHz
....... 150 MHz
.......... 4 kHz

....0 MHz, 0 dB
...15 MHz, 0 dB

15 MHz, —50 dB
20 MHz, —60 dB

breakpoint 5 ....... ... ... ..., 26.3 MHz, —63 dB

breakpoint 6 ....... ... ... .

75 MHz, -63 dB
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Creating a Mask

4.5 User-Defined Masks

The following step-by-step instructions demonstrate creating a
sample mask. The sample 6 GHz FCC mask is created symmetrically
around the center frequency. The first breakpoint is fixed at 0 MHz
relative center frequency and an amplitude of 0 dB. You will start

to enter data from the second breakpoint. The frequency for the

last breakpoint will be half the span set when defining the mask
parameters.

1. To create a new mask, press the following keys in sequence:
MASK UTILITY CREATE MASK.

The analyzer displays the mask parameters screen and, in
the lower right corner, a highlighted block with the note
“STARTING NEW MASK.” See Figure 4-3.

15, 31 2@ NOV 27 1983

jalctsial
REF @ aBnm ATTEN R 0B
SMPL lEnter value then press
LOG NEXT or PREV ENTRY to
1@ move on to next prompt. |REL FREQ  AMPLITUDRE (dBi
gB/ MHz ENTRY CORA .
2.0 2 iy
ENTER # OF MASK <= 14 2.8 5] @
i NEXT
ENTAY
Mask #1
cp sp ADSOIUtE Mask
SC FC Center freg = BBRG MH2
Measurement Bw = 4 kHZ STARTING NEW MASK
Breswpoints - 2 (“UigrEy vl i
HMENU
CENTER & QRO8 GHz EPAN 150 .8 MHz
#HES BW 10P kM7 YBW 1B@ kHz SWP 45 mset

Figure 4-3. Sample Data Table for User-Created Mask

2. Answer all prompts. The first is:
ENTER # OF MASK <=11

Entering a number greater than 11 causes the mask
number prompt to be reset to “17, repeating the request to enter
a mask number.

For your sample mask, enter () (Hz), and press
NEXT ENTRY

To correct a mistake made during mask entry:

USENTRY until you get the correct prompt.

b. Reenter data to correct the mistake, then press N EN
Continue to press NEXT ENTRY until the desired entry is
displayed.



c. Continue to enter data for the remaining breakpoints. After
the last breakpoint has been entered, press DRAW

| USER MASK.

3. The next prompt sets an ABSOLUTE or RELATIVE mask, The
prompt is:

REL OR ABS MASK?
REL =1, ABS =2

Entering for an absolute mask sets the top of the mask to
the unmodulated amplitude LEVEL of the earrier, For a relative

mask, enter (1) (Hz).
For your sample mask, enter (2) (fiz), and press N

4. MASK CENTER FREQUENCY? o
For your sample mask, enter (6} (GH2), and press NEXT ENTRY.

Note I Note that a mask created at one frequency can be used anywhere in
% the frequency range of the spectrum analyzer.

5. MASK SPANT

The span entered remains fixed throughout the use of

the mask. Any changes made later from the front panel are
automatically reset, by the HP 85713A personality, to this
entered span value before a measurement.

For your sample mask, enter (1) (5) (8) (MHz), then press
NEXT ENTRY

6. MSRMNT BW OF MASK?

This prompt is only for absalute masks. It does not

appear for relative mask entries. This feature is provided because
absolute masks often are specified for a specific bandwidth. The
FCC specifies a 4 kHz bandwidth.

For your sample mask, enter (3) (itiz), the press

NEXT ENTRY .

If the mask data is in a 4 kHz bandwidth, entering 4

kHz at this prompt corrects the subsequent amplitude data entry
to the actual measurement bandwidth of the analyzer. The
mask also is drawn to the amplitude values corresponding to the
measurement bandwidth used by the analyzer. The user may
enter mask data in any bandwidth.

7. ENTER # OF BREAKPTS <=9

The maximum number of breakpoints allowed for a
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Note

4-8 User-Defined Masks

v

mask is nine. An entry greater than nine or less than two returns
the prompt ENTER # OF BRKPTS <=9 to the screen.

For your sample mask, enter (5) (Hz), the press
NEXT ENTRY .

8. The remaining prompts create relative frequency and amplitude
of the breakpoints.

For your sample mask, enter the following frequency-amplitude
data in sequence:

The mask is created symmetrically around the center frequency.
The first breakpoint of 0 MHz and 0 dB amplitude is entered for
you. You will start to enter data from the second breakpoint. The
frequency for the last breakpoint will be half the span set when
defining the mask parameters.

Breakpoint Frequency Amplitude
0 MHz 0dB
15 MHz 0 dB
15 MBz -50 dB

15.1 MHz ~-50dB

26.3 MHz —80dB
7% MHz ~80 dB

S OV e L2 DD e

After mask amplitude data has been entered, a table is displayed
on the screen showing relative frequency, entered amplitude,

and corrected amplitude. For absolute masks, the corrected
amplitude is the entered amplitude minus 10 Log;p (RBW /Meas
BW); that is, 10 times the log, base 10, of the ratio of the
spectrum analyzer bandwidth to the authorized measurement
bandwidth.

Entry of a relative frequency less than the previous frequency
causes the previous frequency to be entered. The breakpoint
data has to be reentered, with the correct relative frequency.
Therefore, the relative frequencies of the breakpoinis must
increase or remain the same as the previous breakpoint.
However, the amplitude can increase, decrease, or remain the
same.

When the last breakpoint data entry is terminated, the draw and
save user mask menu is displayed. See Figure 4-4.



Note

15: 89 18 DEC $4, 1989 ‘
DGR
REF .2 08m ATTEN 10 dB FREVICUS
SMPL  {Enter value thep press ENTRY
106 NEXT or PREV ENTRY to
8 mave on ta nexi prampt JREL FREG AMPLITUDE {08
48/ MHz ENTRY  CORA.
OFFST 2.2 @ -]
;g-ﬂ ENTER RELATIVE AMPLITUDE 158 2 ®
~68 dB 5.8 -5 ~38
151 ~5@ ~36
POINT 8 B 26.3 -8B -E5
o 75.8 ~88 -86 DRAW
Mesk # 5 USER MSK
sa sp AUSGlute Mask
8C FC Center freg « 662D MHz GAVE
CORR USER MSK

Span = 158 MHz
Measurement Bw =
Breakpaints « §

CENTER 6.Q028 GHz
#HES Bw 108 kKHz

4wy EQITING MASK
PREV
Cuzer wm saved MENU

SPaN 15@8.8 WMHZ

VBW 188 kM2 SWE 45 msec

Figure 4-4. Display After the Last Breakpoint Data Entry

9. Press DR

During operation of the digital radio measurements personality, the
softkey menus are blanked. When the analyzer is busy drawing a
mask on the screen, the word COMPUTIKG is displayed. The softkey

menu will be re-displayed on
been completed.

the screen when the measurement has

If the mask you have created is correct, press PRE

then SAVE:USER MSK. See Flgure 4-5. If you wish to makt any

changes, press PREVIOUS ENTE

-or NEXT EHTRY and change

the mask data. The user»crea,ted mask must be saved if it is to

be used. After SAVE U
display the main menu.

_ twice to
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-

4.10 User-Defined Masks

153628 NOV 27, 1989
& 0GAD

REF .2 oBm ATTEN 18 ¢B
SMP

£L06 ®
1@
a3/

o

o o8 / \
AN

CENTER 6. 0090 GHZ SPAN 158 ¢ MHz
#AES BW 1088 kHz VBW 1BA kHz SWP 45 msec

PREV
MENL

Figure 4.5, Sample of User-Created Mask

10. Press SAVE USER MSK . If the mask is not saved, all mask
parameters will need to be reentered if the mask is needed later.

The top of the mask is 2.5 dB below the reference level line to
adjust for the 2.5 dB correction applied during a mean power level
measurement. The 2.5 dB error compensates for the log amplifier
noise and peak detector characteristics. For more information,
refer to Hewlett-Packard application note AN 150-4, “Noise
Measurements.”




Reca[[ing a Mask The following procedure demonstrates recalling a user-defined mask.

1. Load the digital radio measurements personality and recall a
user-defined mask by pressing the following keys:

DIGITAL RADIO RECALL USER MSK.

2. The following prompt is displayed: ENTER # OF MASK <=11. Enter
the number of the mask to be recalled and press (ENTER]). The
number must be between 1 and 11 inclusive.

After the mask is recalled, the data stored in the mask about the
analyzer’s center frequency and span width sets the analyzer state.
See Figure 4-6.

A signal greater than —40 dBm causes the signal to be centered on
the screen and the measurement menu to be displayed.

The presence of a signal with a power level below ~40 dBm causes
the message NGO MEASURABLE SIGNAL DETECTED and the measurement
softkey menu to be displayed.

/;.;9: 18: @8 DEC 24, 1988 @

REF D gBa ATTEN 1D 0B CENTER

SHPL 95% B

LG *

églf COMPARE
TO MASK

MEAN PWR

m
\1

TRANSNT
ANALYETS

va 58 / J \
ve Fo FRED
conn / j \ AESPONSE

MORE
2 0f 2

CENTER & 89880 GHI BPAN 158.8 MMz
#AES BW 188 khz VX 188 KRz SHP 45 mser

Figure 4-6, Recalled Mask Dispiay
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Editing a Mask Use the following procedure to edit any mask. The procedure first
activates a mask and then brings the mask into the editor,

If you are editing a user mask, you can skip activating the mask
in steps 1 and 2 and directly enter the mask number in step 3.
(Skipping steps 1 and 2 eliminates the need to recall a mask along
with its attempt to locate a signal. However, you cannot edit an
agency mask if these steps are skipped.)

Note | Entering the number of a mask that has not been created displays
% the message Valid mask must be loaded or you must start a new
mask.

1. Activate the mask to be edited using one of the following methods:

m Press RECALL USER HSK and select a user mask.
® Press AﬁENC.Y._ MASXS and select an agency mask.
2. Press HU_RE 2 of 2.

3. Press MASK UTILITY and then
prompti: ENTER # OF MASK <= 11.

to display the first edit

4. Press NEXT ENTRY or, if step 1 was skipped, enter the number

of the mask to edit and press (ENTER). (Agency mask numbers
cannot be entered.)

5. The indicator EDITING MASK appears on screen. The mask data is
ready to be edited.

6. Locate the appropriate data prompt using the NEX EMY and
PREVIOUS ENTRY softkeys and enter the new data. (The prompts
are listed below in the order presented.)

ENTER # OF MASK <= 11

REL OR ABS MASK?

MASK CENTER FREQUENCY?
MASK SPANY

MSRMNT BW OF MASK?

ENTER # OF BREAKPTS <=9
ENTER RELATIVE FREQUENCY
ENTER RELATIVE AMPLITUDE

7. To correct a mistake made during editing:
a. Press PREVIGUS f'E_:r;T_RY unti}l you get the correct prompt.
b. Reenter data to correct the mistake, then press NEXT EN'I‘RY
Continue to press NEXT ENTRY until the desired entry is
displayed.
c. Continue to enter data for the remaining breakpoints. After
the last breakpoint has been entered, press DRAW USER MASK .
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Copying a Mask

Note

8.

After editing the mask, press SAVEUSERMSK to save the mask
data.

Use the following procedure to copy a mask. The procedure first
activates a mask and then brings the mask into the editor.

If you are copying data from a user mask, you can skip activating the
mask in steps 1 and 2 and directly enter the mask number in step 3.
(Skipping steps 1 and 2 eliminates the need to recall a mask along
with its attempt to locate a signal. However, you cannot copy from
an agency mask if these steps are skipped.)

Entering the number of a mask that has not been created displays
the message Valid mask must be loaded or you must start a new
mask.

® N o o

. Activate the mask to be copied using one of the following

methods:

m Press RECALL USER MSK and select a user mask.

® Press AGENCY MASKS and select an agency mask.

. Press ;ﬁ;QEBE 2.0f.2.

Press MASK UTILITY and then EDIT
prompt: ENTER # OF MASK <= 11.

MASK to display the first edit

Press EN'I‘RY or, if step 1 was skipped, enter the number
of the mask to copy data from and press (ENTER). (Agency mask
numbers cannot be entered.) '

The indicator EDITING MASK appears on screen.

Enter the number of the new mask, and press (ENTER).

Press the SAVEUSERHSK to save the mask data under the new
mask number.
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Softkey Reference

5

This chapter lists in alphabetical order each of the personalities main
softkeys. A description of each key is provided.

4 oz Foc

This mask conforms to the FCC
specifications listed below. Refer to
Appendix B Agency Masks for complete
mask specifications.

Center Frequency: ............. 4 GHz
Bandwidth: ................. 20 MHz
Attenuation below carrier power:

Agp = 35+ 0.8{n — 50) + 10logBW

where:
A: attenuation in dB
n: percent of bandwidth offset from
center frequency (up to 250%)
BW: 20 (specified bandwidth in MHz)

This mask conforms to the FCC
specifications listed below. Refer to
Appendix B Agency Masks for complete
mask specifications.

Center Frequency: ............. 6 GHz
Bandwidth: ................. 30 MHz
Attenuation below carrier power:

Adp =35+ 0.8(n — 50) + 10logBW

11 GHZ FCC

where:
A: attenuation in dB
n: percent of bandwidth offset from
center frequency (up to 250%)
BW: 30 (specified bandwidth in Mz}

This mask conforms to FCC specifications.
Refer to Appendix B Agency Masks for
complete mask specifications,

Center Frequency: ............ 11 GHz
Bandwidth: ................. 40 MHz
Attenuation below carrier power:

Agp = 35+ 0.8 (n ~ 50) + 10logBW

where:
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5-2 Softkey Reference

A: attenuation in dB

n: percent of bandwidth offset from
center frequency (up to 250%)

BW: 40 (specified bandwidth in MHz)

This mask is the UK MPT 1403 test
limits for a 13 GHz, 34 Mb/s QPSK radio
system. It is a relative mask, meaning

the top of the mask is referenced to the
peak of the signal being analyzed. Refer
to Appendix B, “Agency Masks,” for
complete mask specifications.

This mask is the tolerance mask for a West
German QPSK earth station transmitter.
It is a relative mask, meaning the top of
the mask is referenced to the peak of the
signal being analyzed. Refer to Appendix
B, “Agency Masks,” for compete mask
specifications.

Allows the operator to leave the {requency
response comparison setup and either start
over, or return through the frequency
response menus to the digital radio
measurement! personalities main menu,

Leads to a menu listing the five agency
masks. Choosing one of the agency masks
antomatically sets the analyzer’s center
frequency and span width. A signal with a
power level less than —40 dBm causes “NO
MEASURABLE SIGNAL DETECTED” to
be displayed, A signal with a power level
greater than —40 dBm will be centered.
The measurement menu then is displayed.

Invokes a built-in firmware routine that
automatically centers a displayed signal on
the spectrum analyzer’s screen.

- This function centers the 99% power

bandwidth of the digital radio signal on
the screen. Use this function if the center

frequency has been changed or the signal
has drifted.

Allows the center frequency of the
spectrum analyzer to be set as desired for
the signal to be measured.

Leads to a menu for setting the signal
measurement conditions prior to making
a frequency response measurement.

The signal’s center frequency and span



CREATE MASK

DISPOSE DIGRAD

width can be set. An AUTO CENTER
softkey invokes a built-in routine that
automatically centers the signal on the
spectrum analyzer’s screen.

Makes a mean power measurement,

then compares the result to the selected
mask. If the mask is absolute, the top

of the mask is referenced to the peak of
the unmodulated carrier level and the
modulated spectrum is compared to the
mask. If the mask is relative, the mask is
shifted to the peak of the signal and the
comparison made.

After comparison, the PRINT
RECORD/CONTINUE menu is displayed,
and the mean power level and the PASS

or FAIL message appears on screen., The
marker indicates:

u the frequency where the least difference
between the mask and signal occurred if
the comparison passed, or

m the frequency where the most difference
between mask and signal occurred if the
comparison failed.

Enters the procedure for creating a mask
customized to your specific requirements.
The mask is created symmetrically around
the center frequency. The first breakpoint
is fixed at 0 MHz relative center frequency,
and an amplitude of 0 dB. You will start
to enter data from the second breakpoint.
The frequency for the last breakpoint will
be half the span set initially in defining
the mask parameters. Refer to Chapter

4, “Creating a Mask,” for complete
step-by-step instructions to create a sample
mask.

Appears on the right side of the display
after the spectrum analyzer has been
turned on, or has been pressed,
and the digital radio measurements
personality is loaded in the analyzer
memory.

Removes all of the Digital Radio
Personality from the analyzer’s internal
memory. No other currently loaded
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5-4 Softkey Reference

DISPOSE MENU

DD CONPARE

DRAW USER ‘MSK:

EDIT MASK

EXIT

EXTERNAL ‘ATTEN

FREQ RESPON

LIST MASK

downloadable programs will be removed
from the analyzer.

Leads to the DISPOSE DIGRAD and
PREV MENU.softkeys. DISPOSE DIGRAD
must be pressed twice to delete the
personality.

Allows the operator to enter a Pass/Fail
criteria in dB. The reference frequency
response and the compare frequency
response are then compared.

Draws the current mask being edited or
created. This key is invisible when creating
a mask until the operator has entered the
last amplitude value.

Asks you to enter the number of the mask
you wish to change. You must then press
NEXT ‘ENTRY. to recall the mask data to
make changes, or PREVI{JUSEHTRY to start
over or make a different choice.

Allows the user to stop a transient analysis
measurement.

Offsets the amplitude of the reference level
without affecting the trace when external
attenuation is used in the test setup. It
uses the spectrum analyzer reference level
offset function.

Leads to a frequency response
measurement setup menu. This
measurement allows the user to set up a
reference signal response on the spectrum
analyzer’s display with the desired
frequency span and center frequency.
After the initial setup is complete, the
reference trace is stored. The spectrum
analyzer may be carried to another site
where the frequency response can be tested
by comparison to the previously stored
reference trace.

Displays all the parameters of the selected
mask on the display. This includes the
mask center frequency, span width,
measurement bandwidth, and the number
of breakpoints. A table listing each
breakpoint frequency, amplitude, and
corrected amplitude also is displayed. For
absolute masks, the corrected amplitude



LIST MASK.

MASK UTILITY

Misc Menus

NEXT-ENTRY
PREV MENU
PREVIOUS ENTRY.

is the entered amplitude minus 10 LOGg
{(RBW/Meas BW;) that is, ten times

the log to the base 10 of the ratio of

the spectrum analyzer bandwidth to the
authorized measurement bandwidth.

Displays a tabular listing of all masks
currently stored in the spectrum analyzer’s
memory. The table shows the mask
number, center frequency, span width,

and type, where type refers to a relative
mask (1) or an absolute mask (2). The
last five masks listed are the agency masks
included in the digital radio measurements
personality.

Leads to the menu that allows the operator

1o edit a mask, create a mask, view

or blank a mask, list a mask and its
parameters, list the complete set of masks
now in memory, or return to the previous
menu.

Makes a mean power level measurement.
For signal levels greater than 0 dBm

up to +30 dBm, additional attenuation

is switched in and the measurement

is repeated. At the completion

of the measurement the PRINT
RECORD/CONTINUE menu is displayed.

The mean power level measurement is
made on the modulated spectrum response
of the digital radio signal. It determines
the mean power level of the unmodulated
carrier. Incorrect power levels result when

using the mean power level routine on a
CW signal.

Leads to a menu listing the
EXTERNAL ATTEN and DISPOS!
softkeys.

Moves on to the next prompt when
creating or editing a mask.

Returns you to the menu that preceded the
last softkey pressed.

Moves on to the previous prompt when
creating or editing a mask.

This key makes a hardcopy of the screen.
If the analyzer is connected to a printer,
additional text for keeping a record of
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RECALL MASK SET

RECALL USER MSK

SAVE MASK SET

SAVE USER MSK

SAV/RCL MASK SET

.SETUP CGMPLETE

5-6 Softkey Reference

the current measurement is added to
the bottom of the printout. This key
is available under the COMPARE TO
MASK, MEAN PWR LEVEL, and
RESPONSE MSRMENT keys.

Recall user masks with this function.
Allows the operator to recall one of
three previously saved mask sets. The
three possible file names are tMASK 1,
tMASK_2, and tMASK 3. If the file
doesn’t exist, the current mask set isn’t
changed.

After pressing this key, enter the number
of the user-defined mask to be recalled
(ENTER # OF MASK <=11). Requires a
number between 1 and 11 inclusive. When
the mask is recalled, it sets the analyzer’s
state.

Leads to a menu for setting the signal
comparison conditions prior to making a
frequency response measurement. The
signal’s center frequency and span width
can be set. An AUTD- CENTER softkey
invokes a built-in firmware routine that
automatically centers a displayed signal on
the spectrum analyzer’s screen.

Allows the operator to save the current
mask set in one of three files on the
memory card. The three possible file
names are tMASK_1, tMASK_ 2, and
tMASK_ 3.

Saves and draws the mask being editing
or creating. This key is invisible when
creating a mask until the operator has
entered the last amplitude value,

SAVE MASK SET and
T softkeys that allow the

operaﬁor to save or recall a set of masks to
or from a RAM memory card.

Leads to the

Proceeds to video-average 35 sweeps
of the signal conditions set after
pressing the COMPARE ‘RESPONSE or

REFERENCE RESPGNSE softkey. If part of
the COMPARE RESPONSE procedure,
the spectrum analyzer will again do a video
average of 35 sweeps of the signal trace
compared to the reference trace. After
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completing the video average and pressing
DO COMPARE , the operator will be asked to
ENTER PASS/FAIL CRITERIA +-dB. After
entering the comparison criteria, the signal
and reference trace comparison will be
displayed with the pass or fail criteria in
dB.

Allows the span width of the spectrum
analyzer to be set as desired for the signal
to be measured.

Allows the operator to store the reference
frequency response in Trace Q.

This transient analysis measurement
looks for a signal within a mask’s span
on the display. If the signal is greater
than —40 dBm, the —25 dB bandwidth is
determined, the signal is video-averaged
35 times, then centered on the 25 dB
down point. The analyzer is switched to
zero span, and its sweep time is set to

30 seconds. At the end of each sweep,
amplitude peak excursions of 5 dB or more
are recorded.

If the signal is less than —40 dBm, the
message NO SIGNAL? is displayed.

The amplitude changes occur due to
signal frequency shifting. Frequency shifts
meeting both of the following requirements
will be recorded as transients:

s shifts beyond the signal’s 25 dB
bandwidth.

m shifts causing an amplitude change of 5
dB or greater from the signal’s -25 dB
level.

The number of amplitude excursions of 5

dB or more that occur during each sweep

is displayed with the message TRANSIENTS
OCCURRED XXXX TIMES.

Allows the selected mask to be blanked or
viewed as desired during the initial setup
of a digital radio signal. If a mask has not
been recalled or has been corrupted, this
key will do nothing.
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Digital Radio Measurements Personality Terms

ABSOLUTE MASK

BREAKPOINT

FIRMWARE

MASK

MEAN POWER LEVEL
MEASUREMENT

An absolute mask references the
power level of the modulated
spectrum response to the
unmodulated carrier power level. The
FCC 6 GHz band specification sets
the level for the spectrum response 15
MHz away from the carrier frequency
at 50 dB down from the absolute
carrier power level. This type of mask
is used mostly in the United States.

A breakpoint is where a discontinuity
occurs in either frequency or
amplitude on 2 mask. The relative
frequency of one breakpoint to
another can only increase or

remain the same. The amplitude of
breakpoints can increase, decrease, or
remain the same.

This softkey evokes a built-in routine
that computes the bandwidth
containing 99% of the total power of
the signal response, then centers that
bandwidth on the screen.

The digital radio measurements
personality requires the HP 8593A
firmware to be 8593A rev D (dated
26.6.89) or newer. This date is shown
on the display when the instrument
first is turned on.

A mask is a graphical representation
of the FCC (or other government
agency) specifications for the
transmitted spectrum of a digital
radio system. A mask outlines the
authorized bandwidth that must
contain the modulated spectrum.

This measurement of mean

power is performed by an internal
firmware and software routine.
This measurement is made on the

Digital Radio Measurements Perscnality Terms A-1



moduiated spectrum response and
determines the mean power level of
the unmodulated carrier.

Note

I An attempt to use the mean power measurement on a CW signal
w would result in erroneous power levels.

MEASUREMENT
BANDWIDTH

REFERENCE

RELATIVE MASK

TRANSIENT ANALYSIS
MEASUREMENT

A-2 Digital Radic Measurements Personality Terms

To ensure the spectrum analyzer has
enough sensitivity, and the displayed
noise level is below the digital

radio signal, a narrow bandwidth is
normally used, that is, 100 kHz and
below. If the mask datais given in a
4 kHz bandwidth, as for the FCC
absolute masks, entering 4 kHz to the
prompt ENTER MEASUREMENT BW OF
MASK corrects the entered amplitude
data to the actual measurement
bandwidth of the spectrum analyzer.
The corrected amplitude is equal to
the entered amplitude of the mask
minus 10 Logio (RBW/Meas BW);
that is, 10 times the log, base 10, of
the ratio of the spectrum analyzer’s
bandwidth to the authorized
measurement bandwidth.

HP Applicatior Note 355, Digital
Radio Theory and Measurements.
This application note is suggested as
a reference to digital radio principles
and practices.

A relative mask sets the maximum
power level of the mask at the peak
of the modulated spectrum response,
centered within the mask. This type
of mask is used primarily outside the
United States.

This softkey evokes a monitor
routine built into the digital radio
measurements personality. Any
changes in amplitude or frequency
that occur will be seen on screen
and logged. After the selected time
period has passed, the total number
of transients that occurred will have
been logged on screen.



Agency Masks

B

Definitions

Mask Number 1 through 11 for user-defined masks; 12 through 16

Reference
Level

Center
Frequency

Span

Measurement
Bandwidth

Number of
Breakpoints

Breakpoints

for agency masks.

1 = mask positioned on peak of displayed modulated
signal. 2 = mask positioned relative to peak of
unmodulated carrier.

Desired ecenter frequency of mask.

Desired span; should allow for sidelobes as well as
spurs.

Noise power bandwidth for which to adjust mask.
(Often specified by communications agency; for
example, FCC = 4 kHz.)

<9; assumes a symmetrical mask.

Enter frequency in offset from center of mask. Enter
amplitude in +dB relative to center point of the
mask.

Agency Masks B-1



4 GHz FCC Mask Mask Number ... it 12

Reference Level .............. ... ... .. ..... 2 (absolute)
Center Frequency ..........oiiiviininnn.... 4 GHz
o | 100 MHz
Measurement Bandwidth ....... .. ... ... ... 4 kHz
Number of Breakpoints ........ ... . ... .. ......... 6
breakpoint 1 ... .o i 0 MHz, 0 dB
breakpoint 2 ... ... ... ... ..., 10 MHz, 0 dB
breakpoint 3 ...... ... ... L. 10 MHz, —-50 4B
breakpoint 4 ......... ... ... . .. 10.5 MHz, —50 dB
breakpoint & .................. . ... 18 MHz, —80 dB
breakpoint 6 ................... ... 50 MHz, —80 dB

This mask is described as the attenuation below carrier power by the
following formula:

Agp =35+ 0.8(n — 50} + 10logBW

where:
A: attenuation in dB
n: percent of bandwidth offset from center frequency (up to
250%)
BW: 20 (specified bandwidth in MHz)

: M 4,
459 @9 32 DEC @ 1989
REF .8 d8m ATTEN 10 dB CENTER
SMPL S9% BW
LOG *
ég/ COMP ARE
TG MASK
MEAN PWR
LEVEL
/ \ TRANSNT
ANALYSIS
WA 55 / \
Ve FC / FREQ
CORR / \ RESPONSE
WO SN P, PRSIV TS ' PENY KRR SEWPRIVAPPI APV MOAE
2 ot 2
CENTER 4.0B82 Bz SFPAN 100.8 MH2
#RES BW 100 kHZ vBw 180 xHZ SWF 3¢ msec

Figure B-1. 4 GHz FCC Mask
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6 GHz FCC Mask

Mask Number ... ... . 13
Reference Level ......... ... ... ... ... 2 {absolute)
Center Frequency .............cvvuveeinnennnn. 6 GHz
S PaN e e 150 MHz
Measurement Bandwidth ... ... .. ... ... ... ... 4 kHz
Number of Breakpoints ........ ... ... . . il 6
breakpoint 1 ....... ... ... ... ... ..... 6 MHz, 0 dB
breakpoint 2 ....... .. ... ... . ... 15 MHz, 0 dB
breakpoint 3 .......... .. ... ....... 15 MHz, ~50 dB
breakpoint 4 ..................... 15.1 MHz, —-50 dB
breakpoint 5 ....... ... ... .. ... ... 26.3 MIiz, —-80 dB
breakpoint § .......... ... ... . ..., 75 MIz, —-80 dB

This mask is described as the attenuation below carrier power by the

following formula:

Agp = 35 + 0.8 (n — 50) + 10logBW

where:
A: attenuation in dB

n: percent of bandwidth offset from center frequency (up to

250%)
BW: 30 (specified bandwidth in MHz)

12 44 BB NOV 25, 1989
# 2. 10
REF @ dBm ATTEN {8 oB CENTER
SMPL . 95% oW
LG *
12
COMPARE
a8/ TG MASK
MEAN PWR
LEVEL
THANSNT
ANALYSIS
VA SB / \
vC FC FREG
CoRA / \ AESPONSE
WO SN ST DURL NS SN FPT.VY NIF S I VRN PP TG Y MORE
2 af. 2
CENTER § @B53 GHz SPAN 158.8 MHZ
FRES BW 108 kHz VBN 199 knZ SWP 45 msec

Figure B-2. 6 GHz FCC Mask
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11 GHz FCC Mask Mask Number ... ... . i 14

Reference Level ........... ... ... ... ..... 2 (absolute)
Center Frequency ...........coiiiiiiiiiinn... 11 GHz
AN it e e e 200 MHz
Measurement Bandwidth ....................... 4 kHz
Number of Breakpoints ... ... . ... ... . i . 5
breakpoint 1 ... ... ... . . ... 0 MHz, 0 dB
breakpoint 2 ...... ... ... . L. 20 MHz, 0 dB
breakpoint 3 ........ ... ... ..., 20 MHz, -51 dB
breakpoint 4 .......... ... .. ... 34.5 MHz, —80 dB
breakpoint 5 ........... ... ..., 100 Miz, —80 dB

This mask is described as the attenuation below carrier power by the
following formula:

Agp =35+ 0.8(n — 50) + 10logBW

where:
A: attenuation in dB
n: percent of bandwidth offset from center frequency (up to
250%)
BW: 40 (specified bandwidth in MHz)

Note | The displayed average noise specification for the HP 8593A in the
ﬁ 100 kHz resolution and video bandwidths, used for this mask, is
—79 dB. The typical HP 8593A displayed average noise floor will be
at or below the —80 dBm floor of the 11 GHz mask. Signals at this
noise floor peak approximately 3 dB above the displayed noise level.
Unwanted spurious signals, or signals above the —80 dBm mask floor
can be seen on the HP 8593A.

LT 4
’21?53 1138 DEC @4, 1989 @E
REF @ dBm ATTEN (8 of AGENCY
SMPL MASKS
LOG ]
ég; AECALL
USER MSK
Mise
Menus
/ \ HASK
i UTELITY
WA 58 / \
Ve Fo i 2 BAV/RCL
LoR MASK SET
s ot T v T N B
MORE
f of 2
CENTER 11,203 GHz SPAN 28@.2 MHz
#RES BW 388 xHz VBN 308 KMz WP 28 msec

Figure B-3. 11 GHz FCC Mask
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13 GHz UK Mask Mask Number ........ooiiiiiiii i, 15

Reference Level ........... ... oot 1 {relative)
Center Frequency .........cvviviinennnnnenn.. 13 GHz
o 1% (U 100 MHz
Measurement Bandwidth ................ not applicable
Number of Breakpoints ......... ... ..., 6
breakpoint 1 ...... ... .. ... ... .. ..., 0 MHz, 0 dB
breakpoint 2 ......... .. ... ... ... ... 16 MHz, 0 dB
breakpoint 3 ...... .. ... ... ... 17.5 MHz, —20 dB
breakpoint 4 ............ ... 24 MHz, —20 dB
breakpoint b ... .. ... ... ...l 35 MHz, —45 dB
breakpoint 6 ...... ... ... ... 50 MHz, —45 dB
/};27 47. 54 NOV 29, 1889 @@
REF .0 dBm ATTEN 16 gB CENTER
SMPL FREG
LOG *
1@
. STAF’!T
_.._// \\“. Fres
/_ _\ S70P
/ FREQ
/ \ {F STEP
o AUTE MaN
Wh S8
vC FC FREG
LORA J { L i OFFSET
W i . ]
I wfm{vmmﬁﬁm
CENTER 13,0808 GH2z SPAN 188.8 MMz
#RES BW 198 khz VBW 188 kHz SnE 38 msec

Figure B-4. 13 GHz UK Mask
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13 GHz FRG Mask

B-6 Agency Masks

Mask Number ....... ... i 16
Reference Level ........................... 1 {relative)
Center Frequency ........c.ooveiiuininnnnnnnan. 13 GHz
1S SO 100 MHz
Measurement Bandwidth ................ not applicable
Number of Breakpoints .. .. .. .. . .. . L, 8
breakpoint 1 ...... ... ... ... ... . ..... 0 MHz, 0 dB
breakpoint 2 ...... ... ... .. ... 10 MHz, 0 dB
breakpoint 3 ...... ... .. ... ... 10 MHz, —10 4B
breakpoint 4 ......... ... ... ... 19 MHz, —10 dB
breakpoint 5 ...... ... ... ... ... ... 19 MHz, —20 dB
breakpoint 6 ............ .. ........ 25 MHz, ~20 dB
breakpoint 7 .......... . ... 0. 45 MHz, -37 dB
breakpoint 8 ...... ... ... . .. 50 MHz, —37 dB
/g? 58 @7 NOV 38, 1989
REF .8 o8m ATTEN 18 ch CENTER
SHPL 98% BW
LOG "
oo/ T ] S
T ™~
MEAN PRR
LEVEL
THANSNT
ANBLYSIS
VA SE
¥C FC FREG
CoAR RESPONSE
CENTER 13,0828 GHz SPAN (B@ .8 MHZ Fere

#AES BW 188 kH2 VBW 1908 kHZ WP 3B mses

Figure B-5. 13 GHz FRG Mask



Menu Map

[ oot ]

MORE, 10F 3
L

Pressing 2 front
pane! key presents
the key's mems.

) foeer] "
(seove} {uooe

Returrs 1o Digitat Radic
Maasutements Pertonality's
PYEVIOUS MeRU.

SPECTAUM, ANALYZER
DIGITAL RADIO ——

i MAIN MENU
3 A0F 2

AGENCY, MASKS
RECALL, USER MSH

4 GHz, FCC MASK

& GHz, FCC MASK A
H GHz. FCC MASK

13 GHz, UK MASK

13 GHz, FRG MASK

PREV, MENU

EXTERNAL, ATTEN

GENCY
MENLG

Misc, Menus
. M -
MASK, UTEITY —— SCEL
[T ] SAVIRCL, MASK SET e

Figure C-1. HP 85713A Menu Map

Menu Map -1

LAREOUS
A MEN
MORZ, 1 0F 2 DISPOSE, MENU U
BREV, MENU
EDIT, MASK MASK
CREATE. MASK UTTY
VAV BLNK, MASK ERU
UST, MASK
LIST, MASK SET
PREV, MENU
SAVE, MASK SET
MAIN MENL RECALL MASK SET  SAVRCL
@ OF 21 I MASK
MENU
-
CENTER, 99% BW
COMPARE. TG MASK PREV. MENY
MEAN PWR, LEVEL
. ;Rmusmémpwss —
Moi% F;EOFP%NSE ] REFEAENCE, RESPONSE
: i COMPARE, RESPONSE
!_"""“""b'
MAIN, MENLF
FREQUENCY RESPONSE MENUS
PRINT, RECGRD
—
:ﬁmm. FREQ STORE, REFERENCE ———
e e ——
AUTD, CENTER
SETUR, COMPLETE i conTiLE
o )
FEV, MEa PREV, MENU
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4
4 GHZ FCC, 5-1

6
6 GHZ FCC, 5-1

10

11 GHZ FCC, 5-1

13 GHZ FRG MASK, 5-2
13 GHZ UK MASK, 5-2

A

ABORT, 5-2
agency mask
selection, 3-2
agency masks, 1-4
11 GHz FCC, 5-1, B-4
13 GHz FRG, 5-2, B-6
13 GHz UK, 5-2, B-5
4 GHz FCC, 5-1, B-2
6 GHz FCC, 5-1, B-3
AGENCY MASKS, 5-2
AUTO CENTER, 5-2

C

CENTER 99% BW, 3-3, 5-2
CENTER FREQ, 5-2
COMPARE RESPONSE, 5-2
COMPARE TO MASK, 3-4, 5-3
computing, I-3

CREATE MASK, 4.3, 5-3
creating a mask, 4-6

custom masks, 4-3

D

deleting all personalities, 2-3
deleting the personality, 2-3
DIGITAL RADIO, 5-3
DISPOSE DIGRAD, 5-3
DISPOSE MENU, 5-4

bO COMPARE, 5-4

DRAW USER MSK, 5-4

E

EDIT MASK, 4-3, 5-4

EXIT, 5-4

exiting the personality, 2-2
EXTERNAL ATTEN, 3-3, 5-4

F

features, 1-4
FREQ RESPONSE, 3-8, 5-4

frequency response, 3-6

installation, 2-1

L

LIST MASK, 4-3, 5-4
LIST MASK SET, 4-3, 5-5

manual terms, 1-5

mask parameters
displaying, 4-3
listing, B-1

MASK UTILITY, 5-5

mask utility menu, 4-3

mean power level, 3-5

MEAN PWR LEVEL, 3-5, 5-5

Misc Menus, 5-5

mode, 2-2

MODE, 1-3

monitor jack mask, 4-5

N
NEXT ENTRY, 5-5

NO MEASUREABLE SIGNAL DETECTED, 3-2

P
PREVIOUS ENTRY, 5-5
PREV MENUY, 5-5
printing, 1-5

PRINT RECORD, 5-5
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R

recalling a user mask, 4-11
recalling mask sets, 4-4
RECALL MASK SET, 4-4, 5-6
RECALL USER MSK, 4-2, 5-6
REFERENCE RESPONSE, 5-6

S

SAVE MASK ZET, 4-4, 5-6
SAVE USER MSK, 56
saving mask sets, 4-4
SAV/RCL MASK SET, 5-6
SETUP COMPLETE, 5-6

index-2

SPAN, 5-7

STORE REFERENCE, 5-7

T

transient analyzer, 3-5
TRANSNT ANALYSIS, 3-5, 5-7

v

user-created masks, 1-4
user mask example, 4-5

Y
VW BLNK MASK, 4-3, 5-7



