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Hewlett-Packard Software Product License
Agreement and Limited Warranty

Important

Please carefully read this License Agreement before opening the media envelope or 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.
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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.
o Customer may use the software on one analyzer instrument
o Customer may not reverse assemble or decompile the software.
Copies and Adaptations.
o 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.

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

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

o All copies and adaptations of the software must bear the copyright
notices(s) contained in or on the original.

Ownership.

o Customer agrees that they do not have any title or ownership of the
software, other than ownership of the physica media

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

o 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.

o Customer may transfer rights in the software to a third party only as part
of the transfer of al their rights and only if Customer obtains the prior
agreement of the third party to be bound by the terms of this License
Agreement.

o 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.

o 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.

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

Termination.

o 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.

o Customer agrees that the software does not include future updates
and upgrades which may be available for HP under a separate support
agreement.

Export.

« 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 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 al 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 ordl,
with respect to this product. Any implied warranty of merchantability or
fithess is limited to the 1 year duration of this written warranty.

This warranty gives specific legal rights, and Customer may aso have other
rights which vary from state to state, or province to province.
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Exclusive Remedies.

The remedies provided above are Customer’s sole and exclusive remedies.

In no event shal Hewlett-Packard be liable for any direct, indirect, specid,
incidental, or consequential damages (including lost profit) whether based on
warranty, contract, tort, or any other lega theory.

Warranty Service.

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

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

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 of the instrument. Do not proceed beyond a caution sign until
the indicated conditions are fully understood and met.

CAUTION

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 awarning sign until the indicated
conditions are fully understood and met.

WARNING
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WARNING

CAUTION

General Safety Considerations

Before the 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.

Before the 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.




The HP 85721A with Supported Analyzer

The HP 85721A with supported analyzer can perform tests channel-by-
channel, or over multiple channds with multiple tests performed on each
channdl. (Refer to Chapter 1 for supported analyzer information.)

With the Option 107 TV receiver, the analyzer provides video testing and
TV receiver capability. The HP 85721A with supported analyzer has three
operating modes:

1. Spectrum anayzer
2. Cable TV anayzer
3. TV receiver

1. The anayzer is a full-featured spectrum analyzer. Some key spectrum
analysis features include the following:

Zoom window

Anaog+ display (digital implementation of an analog display)

Peak zoom

Title, execute remote commands, and edit DLPs with a PC keyboard
Adjacent channel power, occupied BW, and channel power

Multiple markers and marker table

Peak table

% AM, TOI, and N dB bandwidth

AM measurements with FFT menu

Gate driver (Option 105 or 107 required)

2. The HP 85721A with supported analyzer is a cable TV anayzer.
With the Option 107 added, the analyzer can aso perform three
video measurements: differential gain, differentia phase, and
chrominance-to-luminance delay inequality. In addition, the Option 107
allows the anayzer to perform previoudy interfering RF measurements
in a non-interfering manner. That is, carrier-to-noise ratio, composite
second order distortion, and in-channel frequency response tests can be
performed without disrupting service.




There are two measurement modes within the cable TV anayzer mode of
operation:

¢ Channd measurement mode
o System measurement mode

Channel measurement mode is used to perform channel-by-channel
measurements. That is, you can execute a single measurement on a single
channel.

System measurement mode is used to create test plans that alow you to
execute selected (or all) measurements on a selected channel or range of
channels. After setting up these test plans, system measurement mode
is used to execute a test plan immediately, or schedule the tests to be
performed at a later tune. Measurement results can be stored to a RAM
card, sent to the screen for viewing, or dumped to a printer.

3. The HP 85721A with supported analyzer is a TV receiver (Option 107
required). You can listen to the sound and see the picture simultaneoudly.
This alows you to quickly identify picture quaity problems such as noise,
distortion, hum, and ingress.
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In This Guide

Chapter 1 explains how to install the personality and access channel or
system measurement mode.

Chapter 2 provides information about performing channel-by-channel cable
TV measurements using the channel measurement mode.

Chapter 3 provides information about performing cable TV measurements
by creating and executing a test plan using the system measurement mode.
In addition, information about storing and recalling test plans and test data
to and from a RAM card is provided.

Chapter 4 contains information about what to do if you have a problem.

Chapter 5 contains menu maps and descriptions of softkey functions in the
channel measurement mode.

Chapter 6 contains menu maps and descriptions of softkey functions in the
system measurement mode.

Chapter 7 contains menu maps and descriptions of softkey functions in the
Setup menu.

Chapter 8 provides descriptions of all tests.

Chapter 9 ‘contains specifications and characteristics of the HP 85721A
Cable TV Measurements and System Monitor Personality with supported
anayzer. In addition, channd identification plans and a channel survey
map for characterizing your system are provided as test aids.
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Conventions

This guide uses the following conventions:

Front-Panel Key

Softkey

Softkey ON OFF (ON)

Softkey AUTOMAN (AUTO)

Screen Text

A boxed, uppercase name in this typeface
represents a key physicaly located on the
instrument.

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

A boxed word written in this typeface with
the words ON and OFF can turn a function
on or off. The underlined function is shown
in parenthesis.

A boxed word written in this typeface with
the words AUTO and MAN can either be
auto-coupled or have its value manually
changed. The underlined function is shown
in parenthesis.

Text printed in this typeface indicates text
displayed on the spectrum analyzer screen.
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Analyzer Operation

NOTE

If you are not familiar with your analyzer, refer to the analyzer's installation and operation and
programming manuals. These manuals describe analyzer preparation and verification, and tell you
what to do if something goes wrong. Also, they describe analyzer features and tell you how to
make spectrum analyzer measurements. Consult these manuals whenever you have a question about
standard analyzer use.

Firmware Requirements

Your analyzer must have firmware that was released on September 23, 1993 or later to use the HP
85721A personality To determine the firmware date for your analyzer:

e Turn on the analyzer.

o Read the firmware date that is displayed {the firmware date is displayed on the analyzer's display
when the analyzer is first turned an). The date is displayed in a day, month, year format. For
example, if rev 930923 is displayed, the release date of the firmware was September 23,

1993.

If the release date for the analyzer's firmware was prior to September 23, 1993, the firmware must
be updated to use the HP 85721A personality Contact your HP sales office for more information about
updating analyzer firmware.
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What You'll
Find in This
Chapter

Getting Started

This chapter provides step-by-step procedures for setting up an analyzer
to perform cable TV measurements using the HP 85721A Cable TV
Measurements and System Monitor Personality. This chapter contains the
following sections:

o supported spectrum anayzer reguirements
o Setup for cable TV measurements
o deleting the HP 85721A personality from the anayzer




Supported Spectrum Analyzer Requirements

The HP 85721A persondity is designed to operate with the HP 8591C cable
TV analyzer. However, certain spectrum analyzers can be used in place of

the HP 8591C cable TV analyzer. The hardware and Ermware compatibility
requirements for using spectrum analyzers are shown in the following table.

Table I-I. Spectrum Analyzer Requirements for Running the HP 85721A Personality

e HP 8591C analyzer and HP 8530 E-Series spectrum analyzers are supported with firmware dated 930923 or later
® Option 004 Precision Frequency Reference

e Option 043 R-232 {or Option 021 HP-IB} Interface required for printer output and programming

e Option 301 TV Sync Trigger/FADC {or Options 101 and 1021

e Option 107 TV receiver required for video and gated measurements

NOTE

Options 004, 043, and 301 are standard with the HP 8531C analyzer. Also, the HP 85721A personality
is pre-loaded into the HP 8531C analyzer.




Setup for Cable TV Measurements

This section explains the steps that are necessary to prepare the anayzer for
making a measurement and printing out the results.

The steps are as follows:
o Load the HP 85721A personality into analyzer memory (if necessary).
o Perform the self-calibration routines.

Instal a printer.
o Connect cable for non-interfering measurements.

Start channgl or system mode of operation.

NOTE

The HP 85721A personality is pre-loaded into the HP 8531C analyzer.
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Step 1. Load the HP 8572 1A personality into analyzer
memory

| Plug the analyzer into an ac power supply.

) press (LINE). 1f CABLE TV ANALYZER and TV RECEI VER are displayed, skip to “Step 2. Perform the

self-calibration routines.’

} locate the arrow printed on the card label.

ARROW
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4 Insert the card into the analyzer with the card’s arrow matching the raised arrow on the bezel around the card-insertion slot.

PY26A

5 Press (CONFIG), MORE 1 of 3, Dispose User Mem , ERASE DLP MEM, ERASE DLP MEM. Press
PRESET).

CONFIG
KEY

O 0o
0 0
0 A
a
a
a

o | HHHHH

o
o
0
0
0

PYZT7A

RECALL
KEY

INTERNAL
CARD

PY28A
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Press the following softkeys to load the HP 85721A personality: Cat al 0g Car d , two files are displayed, dLOADME  and
dCODE. Using the step keys, make sure the file ALOADME s highlighted, the press LOAD ~ FI LE.  when loading is
complete, press (MODE), CODE LQADER.  Follow the on-screen instructions to complete the loading process.

If upgrading, first erase the DLP memory. See the section “Deleting the Personality” located in this chapter.

P 24
REF 48.8 dBmV AT 10 dB LOAD
PEAK Epsssx 512 FILE
LOG DLP 17 15 17:152:18 JAN 31, 1995
18 CDODE DLP 32 435 B7119:135 FEE 88, 1995
dB/
DELETE
FILE
SELECT
PREFIX
SA St
sc F Exit
CORF Catalog
Previous
Menu
CENTER 39vwv nHz SPAN 1.888 GHz
RES BW 3.0 MHz YBWAMHz SWP 36.0 msec T
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Step 2. Perform the self-calibration routines

Allow the analyzer to warm up for 30 minutes before performing the following steps.

For the analyzer to meat its specifications and characteristics, the self-calibration routines should be performed periodically or
whenever the ambient temperature changes. Sea the operating manual for the analyzer to determine how often the self-calibration

routines should be oarformed.

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

e s o
s v o

o e I s
i e s Oy o

O 000

-} 0O

o Y i R

| e o | 3

= 4 g0 ooom O

\\_// PY29A
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' press (CAL), press CAL FREQ & AMPTD or, if the analyzer's amplitude calibration routine has bean performed recently,

press CAL FREQ instead of CAL FREQ & AMPTD The analyzer's frequency and amplitude self-calibration routine take
about 1.5 or 9 minutes to complete, respectively. If an error massage is displayed, refer to the Installation and Verification Manual
for the analyzer.

CAL
KEY

CAL FREQ
& AMPTD

3

SN
JU

oo DD%D
00 o0 0o
00 00 @
pgan
DUDEL

|

u PY210A

| press CAL  STORE.

[ o o e s
| B ooooo
ET O coooo
O ) coooo
= JEN CAL STORE
O[:H:HZI O
| E———— | e s f | ]
o3 0o cogo 04
U PY211A
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Step 3. Install a printer

Steps 1 and 2 of this procedure apply to an analyzer with an HP-IB interface [Option 021) only. Skip to steps 3 and 4 if your
analyzer has an RS-232 interface (Option 043).

Connect the analyzer to the printer, using an HP-I8 cable. Turn the printer on.

A A - N
o ——
/- 22 |

5 o MEES

o OO () =0]

D = el —
py213

press (CONFIG), PRI NT CONFIG , PRI NTER ADDRESS Enter address that your printer is sat to {usually at
1] using the data keys, than press (ENTER ). {See the printer's

documentation for more information about the selection of the printer's address.] Than skip the following two steps and continua
with the next step.

CONFIG
KEY
ohhooo
o 3 coocoo
e A
[ [ coooo PRINT
] CONFIG
1 [ Y e B
OD&JD [} ( DATA
ooo O KEYS
= ® ©qgn =

o0s ENTER
KEY
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Steps 3 and 4 apply to an analyzer with an R-232 interface only. Refer to the HP 8590 F£-Series Spectrum Analyzer Programmer's
Guide, “Appendix C,” for more information about using the RS-232 interface.

3 Comnect the analyzer to the printer, using an HP 13242G, RS-232 cable. Turn the printer on.
PLOTTERS ARE NOT SUPPORTED BY THE HP 85721A PERSONALITY.

e —

py215

4 Press CONFIGG) MorRe 1l of 3,BAUD RATE, enter a baud rata with the data keys, than press(ENTER] to set

the baud rate of the analyzer. {The baud rate of the analyzer must match the baud rate of the printer.}

CONFIG
KEY
othoao
o & ooooo
e
0 — oo BAUD
o O coocoo RATE
=]
= = =
Qmi: = DATA
I o ©

g ==o = ENTER
KEY

PY25A

NOTE

If you are using an HP 22250 RS-232 Thinkjet printer, refer to “Printing and Plotting” chapter of the
User's Guide, for your spectrum analyzer, for information about Thinkjet switch settings.
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Step 4. Connect cables for non-interfering
measurements

Perform this procedure if you have Option 107 installed in your analyzer. [Option 107 is required for video and non-interfering
measurements, and TV receiver mode of operation.) Otherwise, proceed to the next step.

Attach one right-angle BNC adapter to the TV TRIG OUTPUT {TTL} connector, and another right-angle BNC adapter to the GATE
TRIGGER INPUT {TTL).

o mia o mae wre
urmer (T Tt (1) e (e

(ﬂ)@..

PR
s (T

Connect a short BNC cable between the two adapters.

(@
0

oo
.... =

ol —ic]

pf74a
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NOTE

e The above procedure is not required when the HP 8591C ‘analyzer is purchased with Option 107
because the cable is pre-installed.

e When performing non-interfering measurements, the external coupler must also be connected. See
Chapter 2, “Step 2. Connect the signal to the analyzer.”
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Step 5. Start channel or system mode of operation

Press , CABLE TV ANALYZER to access the cable TV analyzer mode. Press CHANNEL MEAS O select

measurements on a particular channel. Press SYSTEM MEAS to select measurements on groups of channels.

Note that when the’analyzer is in channel mode, CHNL s displayed in the upper right corner of the analyzer display; SYSTEM
is displayed in the upper right corner of the analyzer display when in system mode.

The softkeys accessed by pressing S€t UP allow you to customize the HP 85721A personality to your equipment and system.
Chapters 2 and 3 contain information on how to US€ the Set Up softkeys.

MODE
KEY
=
L hooo o
Mo 0 doooo
) ooooo
] CABLE TV
,:DB:J e ANALYZER
17 s o I s R
Jj@ o I e B e [
— e o o B
= ® ©pp ooo o
/ pf75a
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Deleting the HP 85721 A Personality from the
Analyzer

The steps outlined below remove the HP 85721A personality tests and
functions added to the anayzer by the ROM measurements card:

1. Press (PRESET). Wait for the preset routine to finish.
2. Press (ConFiG) More 1 of 3 .
3. Press Dispose User Mem, ERASE DLP MEM , ERASE DLP MEM

4. Press (PRESET).

1-15
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Channel Measurements

What You'll

This chapter describes how to make cable TV measurements using the
channel measurements mode of operation (CHANNEL MEAS ). This chapter

Find in This
Chapter

contains information on making channg measurements.

The tests are listed below along with the softkey that activates them.

Table 2-1. Channel Measurements

To activate Press
Carrier Level and Frequency CARRI ER LVL&FRQ
Carrier to Noise CARRI ER/ NOI SE
Chroma/Luma Delay Inequality” CLDI
Composite Second Order/Composite Triple Beat’ CSO CTB
Cross  Modulation CROSSMOD
Depth of Video Modulation DEPTH MD

Differential - Gain/Differential Phase*

Digital Channel Power

DF GAN DF PHAZ
DGTAL CH PONER

FM Deviation FM DV

Hum HUM

In-Channel Frequency Response’ INCH\L FRQ RSP
System Frequency Response SYSTEM FRQ RESP
View Ingress VIEW | NGRESS

. Option 107 required for non-interfering and video measurements.
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Making Channel Measurements

This section explains the steps that are necessary to make channel
measurements. The steps are as follows:

1. Configure the test system.

2. Connect the signal to the anayzer.

3. Make the measurements.

4, Access the spectrum anayzer mode.

5. Access the TV receiver mode (optional).

2-3
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Step 1. Configure the test system

The Setup menu is used to set up channel tuning, a user defined channd,
an externa preamplifier, and an externa matching pad (50 @ anayzers only).
In addition, gated (non-interfering) measurements can be configured (Option
107 required).

The information is stored in non-volatile analyzer memory. This means that
the analyzer retains the information, even when power is turned off, until

you access the Setup menu again and change it.

Lof the Setup softkey is displayed, press it now. Otherwise, press
CABLE TV ANALY ZER Setup.

2. Press Channel Tuning, then press STD AIR HRC IRC T until the
desired format is underlined.

The tune configuration menu alows you to select channd format:

STD-Standard Cable
AIR-Broadcast Channel
HRC-HRC Cable
IRC-IRC Cable
T-Upstream Channels

USRCHOCNTRFRQ channel O center frequency

USR CH 0 SPAN channel 0 span

These keys alow you to define the center
frequency and span for a user defined channdl.
This channd is then accessed by selecting
channd “0” (zero).

3. Press Prev Menu to return to the Setup menu.

2-4
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16:31:03 OEC 86, 1993

REF 37.5 dBmV AT 10 dB STD AIR
PEAK TRE HRCT

USR CH @
CNTR FRQ

4 USR CH 8
SPAN

WA SB
SC FC
CORR

Prev
Menu

CENTER 57.888 MHz SPAN 6,808 MHz
RES BW 38 kHz VBW 38 kHz SWP 20.0 msec RT

Figure 2-1. Channel Tuning Menu

4. For spectrum analyzers with a 50 @ input: Use an external 50 © to
75 © matching pad/dc block to compensate for the impedance mismatch
between a 75 @ impedance system and the spectrum analyzer's 50 Q input
impedance. If you use an HP 11981A externa pad, the externa pad
causes approximately 5.8 dB of amplitude loss. The external pad function
(EXT PAD YES MO ) can be used to compensate for this amplitude loss.

o Connect the matching pad to the spectrum anayzer input.
o Press Anayzer Input EXT PAD YES NO to underline YES.

e Press Prev Menu to return to the Setup menu.

If you are using a spectrum anayzer with 50 € input impedance but are
not using an external matching pad/dc block, the anadyzer will compensate
for most of the impedance mismatch, but amplitude measurements can
have up to +0.2 dB additional error caused by the uncompensated
mismatch over the frequency range.

dc voltages in excess of 25 V and ac power-line voltages in excess of

CAUTION 100 Vpeak can permanently damage the analyzer input.

5. For using an external amplifier (preamp): An externd amplifier may be
required for the carrier-to-noise test. See Chapter 8 for more information
about when a preamplifier is required for the carrier-to-noise test. The

2-5
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carrier-to-noise test calculates the noise contribution of the external
amplifier and reports that correction on the MORE INFO screen of the

carrier-to-noise test.

« Connect the output of the external amplifier to the analyzer input (or
input of coupler).

Connect the cable TV signal to the input of the external amplifier.
Press Analyzer Input EXT AMP YES NO to underline YES.

o Press EXT AMP GAIN then enter the gain value of the externa
amplifier. The default value is 20 dB for the HP 85905A preamplifier.

o Press EXT AMP NZ FIG then enter the noise Egure value of the
external amplifier. The default value is 7 dB for the HP 85905A
preamplifier.

o Press Prev Menu to return to the Setup menu.

The TOTL PWR @ INPUT function measures the total RF power into the
analyzer. Use this function to externaly adjust the tota power into the
analyzer or preamplifier for optimization of measurement dynamic range.

1632115 OEC 86, 1993 —
REF 37.5 dBm¥ AT 19 dB
PEAK : : :
LG
ég/ EXT AMP
YES No
EXT AMP
GAIN
EXT AWP
NZ FIG
KA §B
SC FC
TOTL PR
CORR & INPUT
Prev
: : ; : : : : : : Mer
CENTER 57,8088 MHz SPAN 6.888 MHz
RES BW 38 kHz VBW 38 kHz SWP 20.8 msec RT

Figure 2-2. Analyzer Input Configuration Menu

6. For analyzers with Option 107: Press GATING YES NO to enable
immediate gated (YES) or non-gated (NO) measurements. This function
applies to the carrier-to-noise and CSO measurements only.

2-6
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If GATING YES NO is set to YES, upon executing the carrier-to-noise or
CSO measurements, the analyzer automatically searches for a quiet line (a
line with no video modulation) starting at the default line.

NOTE

The default quiet line number for carrier-to-noise and CSO is 12, and hoth fields. The default line
number for the in-channel frequency response test is 19, and both fields. For differential gain,
differential phase, and chromafluma delay inequality, the default test signal line number is 18, and the
field is odd.

If the analyzer Ends a quiet line, and if PAUSE YES NO is set to NO, the
analyzer will automatically execute the measurement without requiring
the channel’s video modulation to be turned off (non-interfering). If

PAUSE YES NO is set to YES, the analyzer will pause upon Ending a quiet

line. At this point, if a quiet line is displayed, press CONTINUE to execute
the measurement. If a quiet line was not found, you must search for it
using the (f) (step up) and (I) (step down) keys.

If GATING YES NO is set to NO, upon executing the carrier-to-noise
or CSO measurements, you will be prompted to turn off modulation to
execute the measurement in an interfering manner.

7. For analyzers with Option 107: Press PAUSE Y ES NO to select between
pausing (YES) before executing a gated (non-interfering) or video
measurement, or, upon Ending a quiet line or test signal, execute the
measurement immediately (NO).

This function applies to carrier-to-noise and CSO when performing

these measurements in a gated (non-interfering) manner. This function
also applies to the video measurements. differentia gain, differentia
phase, and chroma/luma delay inequality. When executing the video
measurements, the analyzer automatically searches for the appropriate test
signal. Refer to each test’s description to see how each test operates.
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16:32:57 OEC 86, 1993 TIL
REF 37.5 dBmV AT 18 dB Channel
PEAK . . . . Tuning
LOG
ag/ finalyzer
Input
System
Beats
GATING
YES NO
AA 5B
3C FC PAUSE
CORR YES NO
Prev
Menu
ZENTER 57.900 MHz SPAN 6.888 MHz
RES BW 30 kHz YBW 38 kHz SWP 20.8 msec RT

Figure 2.3. Tests Configuration Menu

8. Connect the cable TV signa as shown in “Step 2. Connect the signa to
the analyzer. ”

2-8
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CAUTION

Step 2. Connect the signal to the analyzer

To prevent the anayzer input from being damaged, the total power at the
analyzer input must be less than +72 dBmV.

To prevent the analyzer input mixer from being overloaded, the total power
a the analyzer input mixer must be less than +37 dBmV except for CSO or
CTB for which +27 dBmv is the maximum total power input to the mixer.
For systems with unequal carrier levels (system tilt), the total power must be
calculated by summing the individua carriers. The TOTL PWR @ INPUT
softkey function accounts for system tilt.

You can measure the input power by pressing Setup , Anayzer Input |,

TOTL PWR @ INPUT The total power is displayed at the bottom of the
screen.

Total power a the input mixer can be reduced by increasing input

attenuation. Press ATTEN , and make the adjustment. The
analyzer retains a manualy selected attenuation until you either select a

new vaue or reset the analyzer power-on default conditions. For all tests
provided by the HP 85721A personality, the analyzer automatically selects the
atenuator setting to meet the above requirements.

1. Use the necessary adapters to connect the cable TV signd to the analyzer.
See Figure 2-4.

2. If your anadyzer has Option 107 installed, you must use the coupler
(provided) and connect the cable TV signa to the TV IN and analyzer
input connectors as shown in Figure 2-5. Figure 2-5 shows the
connections for RF and video measurements.

3. If your analyzer has Option 107 installed, ensure that the rear-panel TV
TRIG OUT is connected to GATE IN as shown in Chapter 1, “Step 4.
Connect cables for non-interfering measurements. ”
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e ]
NOTE

The TV IN connector on the HP 8591C analyzer with Option 107 is located on the front panel.
However, on HP 8590 E-Series spectrum analyzers with Option 107, the TV IN connector is located on

the rear panel.

Osln
g
a
a
a

o000 8@ gg ooo

CABLE TV
SIGNAL

pf76a

Figure 2-4. Connecting the Cable to the Input Connector

—x =
®0 89 np cas

TV INPUT
750

CABLE
TV SIGNAL

IN ouT
pf77a

Figure 2-5. Connections for HP 8591C analyzer with Option 107

Hints

You can return to the channel measurements softkeys by pressing (MODE ), (MODE).




Channel Measurements
Making Channel Measurements

Step 3. Make the measurements

Most measurements update the result at the end of a sweep or a the end of
multiple sweeps. Refer to each measurement type.

Hints

1 If you accidentally use the wrong key sequence, reenter the chamnel. If CHANNEL SELECT
is the active function, enter the channel number, then press (ENTER). Otherwise, press

CHANNEL SELECT, enter the channel number, then press (ENTER).

2. If you leave the cable TV softkeys (to use markers, for example) or exit a test incorrectly you can
return to the last used cable TV menu by pressing the mode key twice: (MODE ), (MODE).

3. 1n either of the above cases, or if You are lost in te CABLE TV ANALYZER mode, press
to reenter the CABLE TV ANALYZER mode, then enter a channel number.

4. If you want to set the analyzer to the power-on default conditions after using the cable TV

functions, you can either cycle the power or press (PRESET ).
5. After exiting any test, you can step up or down to an adjacent numbered channel by pressing GD
(step up) or () (step down).

6. Appropriate vertical interval test signals (VITS) must be present for meaningful results in
in-channel frequency response, differential gain and phase, and chromalluma delay inequality tests.
Advertisement insertion equipment may cause the signals to be deleted during their active time.

Note that if a channd is not selected before executing a test the message
PLEASE SELECT A CHANNEL will be displayed. A channel must be entered
before continuing with the test.
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Carrier level and
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. Select a channel, then press CARRIER LVL&FRQ The peak visua carrier

level and visual-to-aural carrier difference appear on the screen. See
Figure 2-6.

- Press FREQ ON OFF to underline ON. The visua carrier frequency and

visual-to-aural carrier frequency difference appear on the screen. See
Figure 2-7.

. Press FRQ RSLN 10 100 Hz to select between the readout resolution of

100 Hz or 10 Hz. 100 Hz is the default setting as 10 Hz significantly slows
down the measurement. See Figure 2-8.

- Press SCRAMBLD YES NO (YES) when measuring sync-suppressed

scrambled channels. The analyzer performs a max hold.

- Press NEXT CHANNEL to measure the next channdl.
. If you want to store the results to a RAM card, insert a formatted RAM

card into the analyzer's card-insertion dot, press (SAVE) display->card ,

then press (MoDE)_(MODE) to return to channel measurement mode. Refer
to Chapter 3 for the procedure on formatting a RAM card.

. If you want to print the results, press (CorY).
8. Press MAIN MENU to exit the test
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16134136 DEC @6, 1993 .
/7 CHANNEL (sT0> WR 55275 MHy DG
REF 34.4 dBmV , AT 10 dB 34.59 dBmY NEXT
PEAK CHANNEL
LOG 3
18
dB/ Y SCRAMBLD
MA 5B ; : : :

Sgogg EVE FREQ (MHZ)
ois ST} e -ofF-
MAIN
| oue SRR o core hENS
CENTER 57.080 MNHz SPAN 6,808 MHz
WRES BW See kHz #VBN 3 MHz #3KP 30.9 msec RT
Figure 2-6. Carrier level Measurement
16135122 DEL 86, 1993 -
47 CHRNNEL_ MEE} (STD) ENTR 55.2688 MHz
REF 34.6 dBmV o AT 10 dB 34.64 dBnmV NEXT
PEAK ' CHANNEL
LOB [ N e
19
_________ N SCRAMBLD
d8/ YES NO
FREQ
QN OFF
FR@ RSLN
19 100Hz
WA 8B
sC FC
CORR
AURa dB MATN
| MENU
CENTER 57.808 MHz SPAN §.00808 NHz
YRES BW 300 kHz #UBW 3 MHz SWP 75.@8 msec RT

Figure 2-7. Carrier Frequency Measurement (100 Hz Resolution)
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16335151 DEC 86, 1993 -
A7 CHANNEL [ (STD) CNTR 59.76008 MHz
REF 34.4 dBmV AT 10 dB 19.01 dBmV MNEXT
P E CHANNEL
LOG
10
4B/ SCRAMBLD
YES HO
FREO
o8 OFF
FRE RSLK
10 100Kz
WA S8
s¢ Fe TEVEL
vis REEIEY deny
b
AURa 1 AL
CENTER 57.08B MHz .888 MHz
WRES BW 388 kHz #VBW 3 MHz SWP ?5.8 msec RT

Figure 2-8. 10 Hz Resolution

Hints

For best results, the carrier-to-noise ratio (in 4 MHz BW) of the system should be 40 dB or greater,
and the measured signal level should be 30 dB or greater above the displayed noise during the test.
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Carrier-to-noise test 1. Sdect a channd, then press Main 1 of 3 CARRIER/NOISE

2. Perform the following steps for anayzers both without and with Option
107 (when GATING is set to NO):

a. The marker defaults to the minimum system noise near the lower
channel boundary. Wait for the analyzer to return an answer.

b. To perform the carrier-to-noise test according to FCC requirements
(unless using the component summation method), remove the
modulation.

c. Using the knob, move the marker to the desired position in the
indicated FCC MEASUREMENT RANGE, see Figure 2-9.

Note that the test compares the noise level a the analyzer input to

that of the analyzer itsalf. If these levels are within 3 dB of each other,
the analyzer will display the message (See MORE INFO) next to the
measurement result. See Figure 2-10. If the difference is less than 2.2
dB, the message is in inverse video. Refer to Chapter 8 for more detailed
information about the carrier-to-noise measurement.

420512 NOV 23, 1933
(4 MKR 69.379 MHz

REF -11.5 dBmV #AT 0dB - 51 88dBmv GATE
SMPL ON OFF
LOG L *
10
a8/ AVERAGE
ON OFF
MARKER
69.379 M ) |
-51.88Bmv J
el ITITIRA YOWVIN
INTGRTN
~ FCC MEASUBREMENT| BANGE (4 MHz] [ RNG SET
VA WB *REMOVE MODQPLATION (af turm GATE ON)
SC F§ FENOB CONTROCS MEARKER More
CORAR
MATIN
C/N (4 MH = 68 - 7 B MENU
CENTER 68.7438 MHz SPAN 6.000 MHz
#RES BW 30 kHz #VBW 300 Hz SWP 2.00 sec

Figure 2-9. Carrier-to-Noise-Modulation and Gating Off
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13157131 JAN 25, 1995 .
A cHANNEL B (STDD MKR 57.375 MHz
REF -8.4 dBmV #4T 0 dB -44.87 dBmV GATE
SMPL . . ON QFF
L0G
ia ................................................................................................ AVERAGE
wo : oN  OFF
MARKER
........................ : ; ; ; ; : HoRe
,,,,,,, ¢ HEASUREMENT RANBE (4 MHz) INFD
YA g © 0 ¥REMOVE MODULATION Cor turn BATE ON)
SC FC Lo #KNOE CONTROLS MARKER: ... L N More
oo e (ITEIEEUED | nain
CoN (4 MHz) = RSN o (INT PREAMP. ON) MENU
START 53.745 HHz STOP  59.745 MHz
#RES BW 39 kHz WVBW 188 Hz SWP 6.88 sec T

Figure 2-10. See MORE INFO Screen

3. Perform the following steps if your analyzer has Option 107 instaled and
you want to perform a gated (non-interfering) measurement (modulation
turned on). Note that you will only have gotten to this point if GATING is
set to NO.

a. Press GATE ON/OFF in the CARRIER/NOISE menu to perform a gated

(non-interfering) measurement.

. The analyzer will search for a quiet line and depending on the setting

of PAUSE it will either pause or automatically continue if it finds a
quiet line. If it does not End a quiet line it will display VIDEO SYNC NOT
RECOGNIZED. At this point you can remedy the reason, or if a quiet
line was not found because of noise, you can press LINE SEARCH to
reinitiate a quiet line search. Another possible reason for failure to End
a quiet line if that the input coupler is not in place with its coupled leg
connected to TV IN.

. Entering line numbers and the softkey FLD BOTH/EVEN/ODD can be

used to manually search the vertical interva for a quiet line.
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NOTE

Non-interfering carrier-to-noise cannot be measured without a quiet line. See Figure 2-11.

B6:24:27 MAR 86, 1995

4 CHANNEL (s70) . MKR 4.8008 psec

REF 533.4 py $AT 10 dB 116.34 pV %

TV - . - - - : . - :

LIN : : : : : : :
s S - . o fLb BoTH

EVEN DD

LINE HUMBER
12

LINE
SEARCH
SC TS MAIN
CORR MENU
CONTINUE
START 224.7520 MHz STOP 224.7520 MHz
#RES BW 38 kHz #VBN 3 MHz #SWP B8 psec T

Figure 2-11. Example of a Quiet line

d. Press CONTINUE to complete the measurement and display the test
results on the screen. See Figure 2-12.

e. The default center marker setting is +2.25 MHz above the visual
carrier. The default integration range of 85% then places the outer
integration range markers are then placed to measure the entire FCC
measurement range excepting the carrier itself. The center marker can
be moved using the front-panel knob.
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NOTE

Spurious signals in the integration range can negatively affect the result because the power in the
spurious signal is added into the noise level. It is best to find the reason for the spurious signal and
eliminate it. But if this is not possible it is best to reduce the integration range and adjust its position
S0 it does not include the spurious signal.

14185154 JAN 25, 1995 -
A7 CHANNEL (sTD> MKR 225582 MHz Gl
REF -4.3 dBmV #AT 10 dB -39.72 dBmV  GATE
GTPIOST ON OoFF
LOG
i AVERABE
. ON OFF
L S N A |
MORE
..... INFO
VA SB : MARKERS DEFINE AL
SC Fs . NOISE INTEBRATION RANGERF . More
CORR #KNOB CONTROLS CENTER OF RANGE
: : : - MAIN
RVRTII - . - P A
START 221.752 MHz STOP 227.752 MHz
YRES BW 38 kHz #UBW 3 MHz XSWP  6.96 sec

~

Figure 2.12. Carrier-to-Noise—Modulation and Gating On

NOTE

e AVERAGE QN OFF  key defaults to ON for the gated test hecause it is done with a wide
video bandwidth. The non-gated test is done in a narrow video bandwidth so this key has less obvious
effect in this mode.
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. If you want to store the results to a RAM card, insert a formatted RAM
card into the analyzer's card-insertion slot, press (SAVE) display~>card ,
then press (MODE) to return to channel measurement mode. Refer
to Chapter 3 for the procedure on formatting a RAM card.

5. If you want to print the results, press (CoPY).

6. Press MAIN MENU or More GO TO CSO/CTB to exit the test.

a If GO TO ¢s0/CTB is pressed, the CSO/CTB test is entered without
having to remeasure the carrier levd.

b. 1f MAIN MENU is pressed and GATE ON/OFF is OFF, the message
CHANNEL TURNED ON? will be displayed. Be sure the channel

modulation is turned back on, then press MAIN MENU again.

- Pressing MORE INFO displays the carrier-to-noise calculation. See
Figure 2-13. Pressing RE-ENTER TEST restarts the test from the
beginning. Pressing TTL PWR @ INPUT caculates the total input power

making input level adjustments more convenient. Pressing MAIN MENU
exits the test.

14:88:54 JAN 25, 1995 o
4 CHANNEL (sT0> LHHL
REF -4.3 dBmV #AT 10 dB
b1PUS
LOG
16
dg/ .
E/N CALCULATION n
Uncorrected marker on noise = -408.72
Correct to measurement BW ¢+21.28) = -19.47
LOG detect Noise (+2.,68) = -16.97
IF Noise Equiv. Pwr BW (-0.52> = -17.49
Analyzer Noise Correction (-2.91) = -20.41
RE-ENTER
C/N = Carrier Level = Corrected Hoice C/N TEST
SA SB 29.23 - (-20.,41) = 49.64
SC FSt
CORR Total Power @ Analyzer Input = 42,5 TgTLINTDt'Ig
Carrier Level @ Analyzer Input = 29.2
MAIN
MENU
START 221.752 MHz STOP 227.752 MHz
RES BW 38 kHz ¥VBW 3 MHz YSWP 6.98 sec T

Figure 2-13. Carrier-to-Noise, More Information
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Note that when an externa preamplifier is used and EXT AMP YES NO is
activated (YES is underlined), the noise contribution of the preamplifier
is also caculated and corrected for. The values for external preamplifier
gain and noise figure are used for this caculation. This is the only use
made of the values entered with the external preamplifier softkeys

(EXT AMP YES NO , EXT AMP GAIN , or EXT AMPNZ FIG).

Hints

1. When using a tunable bandpass filter, first peak the filter using CARRIER LVL&FRQ Then

press CARRIER/NOISE Place the marker to measure the carrier-to.-noise close enough to
the carrier to minimize any roll-off effect of the bandpass filter.

2. Pressing 60 TO CSO/CTB allows you to measure the CSOKTH without having to turn the
modulation back on, then off again [for analyzers without Option 1071, or to reselect a quiet line
{for analyzers with Option 107).

3. Carrier-to-Noise Measurement Accuracy is degraded as the cable TV system noise approaches the
analyzer noise. This is reflected in the magnitude of the Analyzer Noise Correction Value.

4. When in the carrier-to-noise measurement, press More, then MORE INFO Note the
analyzer noise correction value.

if less than 0.5 dB, then C/N accuracy £1dB

if equal to 0.5 dB, then C/N accuracy £1.25 dB

if equal to 3 dB, then C/N accuracy 2 dB

if equal to 7 dB, then C/N accuracy +3.5dB

if greater than 7 dB it is out of measurement range

5. The analyzer input attenuator sets the noise floor of the analyzer. The attenuator is set to not
overload the first mixer. For carrier to noise, the attenuator switch point from 0 to 10 dB is at
+37 dBmV total power at the input.
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V. _______________________________________________________________________________________|
Optimizing the Dynamic Range

Limiting the number of carriers input to the analyzer allows the measurement routine to select a lower
attenuator value. Hence a lower noise floor. This can be done with individual channel filters, a high
pass filter, a low pass filter or an adjustable bandpass filter.

When the attenuator switches to the next higher value, the noise floor raises 10 dB which degrades
the signal to noise ratio by 10 dB. For C/N, the attenuator switches from 0 dB to 10 dB at +37
dBmV. Keeping the total power just below that will obtain the best signal to noise.

A 1 dB for smaller than 10 dB) step attenuator used in conjunction with a filter will provide the best
coverage of signal range for optimizing the total power at the input.

Optimizing the Total Power at the Input

If the analyzer correction value dictates that it is necessary to optimize the analyzer noise floor for a
particular configuration, press the following keys:

CABLE TV ANALYZER Setup Anal yzer Input

TOTL PWR @ | NPUT

For carrier to noise, the attenuator switch point from 0 dB to 10 dB attenuation is at +37 dBmV. It
follows that the attenuator switch point from 10 dB to 20 dB is at + 47 dBmV and increments
proportionately with each 10 dB step in attenuation. For distortion measurements of CSO and CTB the
attenuator switch point is +27 dBmV. Then it follows that the attenuator switch point from 10 dB to
20 dB is at +37 dBmV and increments proportionately for each 10 dB attenuator switch point.
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Chroma/luma delay 1. Select a channd, then press Main 1 of 3 Main 2 of 3 CLDI .
inequality test

NOTE

Option 107 is required for the Chromalluma delay inequality test.

2. The line number of a test signal is found automaticaly (if a test signal
exists). The search starts at the default line number (line 18). If a test
signal is not found, the search routine will stop at the first NTC 7 or FCC
composite test signal it finds while counting down from line 22 to line 10.
Figure 2-14 shows the FCC composite test signal; Figure 2-15 shows the
NTC 7 composite test signal.

— = =
14: 22: 59 NOvV 23, 1983
24 MKR 39 200 psec
REF 142.6 mV AT 10 dB 84.242 mv SELECT
v LINE
LIN !
FIELD
bprorredron, 00D EVEN
AUTO SIG
SEARCH
WA 3B
sSC TC - Select
CORR } Test Sig
T'J J CONTINUE

CENTER# RE S67BW249300MH Zzk Hz #VBW 3 MHz #SWPSPANSD S EHZ

Figure 2-14. FCC Composite Test Signal
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12: 23: 23 NOV 23, 1983

P
REF 118.5 mVv A T 410 dB

SELECT
™v LINE
Lin

FIELD

geeed ODD EVEN

#O0F
AVERAGES

AUTO SIG
SEARCH

wa SB. k

sc TC o .L A Select
CORR}, ! ] Test Sig
NJ ¢/J CONTINUE

CENTER £69.000 MHz SPAN O HZ
#RES BW 3 0 0 kHz #VBW 3 MHZ #SWP B0 psec

Figure 2-15. NTC 7 Composite Test Signal

NOTE

Chromalluma delay inequality measurements cannot be performed without a test signal line containing
a 12.5T pulse. Non-standard test signal timing will affect results. The analyzer's internal frequency
calibration routine should be run at the temperature testing is to be performed.

3. If the desired test signa is not displayed, press SELECT LINE then enter

a line number, or press AUTO SIG SEARCH to execute the automatic
search routine.

4. Press FIELD ODD EVEN if you need to change the field.
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5. Press Select Test Sig if you need to change the test signal selection.

4. Press FCC COMPOSIT to select the FCC composite test signal, or

NTC 7 CUMPOSIT to select the NTC 7 composite test signal. To assist
in test signa identification a small schematic diagram of the test signa
is displayed at the top of the screen.

b. Press Prev menu.

6. Press CONTINUE to perform the test.

The result of the measurement is displayed on the analyzer display. An
offset of 170 ns is added to the result so that it will agree with tests done
using a demodulator with 170 ns of delay. Modulators should be set

for 170 ns precorrection. FCC requires measurements relative to this
precorrection. The FCC tolerance is +/-170 ns.

7. Press MORE INFO to display chrominance to luminance response
information. See Figure 2-16

14137158 NOV 23, 1993 -
4 CHANNEL (570> L
REF 6.903 mY AT 10 dB
SHPL ; - -

L Luma N
12,57 ;
RESPONSE
?gg --------- -'CHRIZI:Mﬁ—LUMﬁDE'LﬁYM . MORE
................. INFG
VA VB L - - - J :
SC TC| This result assumes the NTSC. T 4.~~~ .
CORR] 17@ nS pre-correction is : : . :
present in the signal. Thus, ; . CHROMA
-8 nS results when chroma-—— e e [ 12 .57
leads luma by 170 nS. : : RESPONSE MATN
MENZ)
CENTER 78. 829 MHz SPAN 8 Hz
YRES BW 30.3 kHz #VUBW 3 MHz ¥SWP 28 psec RT
-

Figure 2-16. Chrominance to luminance, More Information
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8. If you want to store the results to a RAM card, insert a formatted
RAM card into the analyzer's card-insertion slot, press

display->card , then press (MODE) (MODE) to return to channel
measurement mode. Refer to Chapter 3 for the procedure on formatting a
RAM card.

9. If you want to print the results, press (CoPY).
10. Press MAIN MENU to exit the test.




Composite Second
Order/Composite Triple
Beat Test

Channel Measurements

Making Channel Measurements

1.
2.

Select a channel, then press Main 1 of 3 CS0/CTB

Perform the following steps for analyzers both without and with Option
107 (when GATING is set to NO):

a The marker defaults to the -1.25 MHz CSO beat at the lower channel
boundary. Wait for the analyzer to return an answer. If your analyzer
does not have Option 107 installed, turn off the carrier to measure
CSO and CTB or turn off the modulation to measure CSO only.

b. To perform the carrier-to-beats test according to FCC requirements,
remove the carrier.

¢. Using the knob, move the marker to the desired beat, see Figure 2-17.
Note that if the marker is not active you will need to press (MARKER).
Alternatively, use the NEXT BEAT key.

d. Press Z0OM + MEASURE to zoom in on the current marker position
and measure the beat in a zero span sweep.

Perform the following steps if your analyzer has Option 107 installed and
you want to perform a gated (non-interfering) measurement (CSO only
with modulation turned on). Note that you will only have gotten to this
point if GATING is set to NO.

a. Press GATE DN/OFF in the CSO/CTB menu to perform a gated
(non-interfering) measurement.

b. The analyzer will search for a quiet line and depending on the setting
of PAUSE it will either pause or automatically continue if it finds
a quiet line. If it does not find a quiet line it will display VIDEO
SYNC NOT RECOGNIZED. At this point you can remedy the reason,
or if a quiet line was not found because of noise, you can press
LINE SEARCH to reinitiate a quiet line search. Another possible
reason for failure to find a quiet line is that the input coupler is not in
place with its coupled leg connected to TV IN.

c. Entering line numbers and the key FLD BOTH/EVEN/ODD can be used
to manually search the vertica interval for a quiet line.
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NOTE

Non-imterfening carrier-to-beats cannot be measured without a quiet line.

d. Press CONTINUE to complete the measurement and display the test
result on the screen.

e. The default marker position is at the + 1.25 MHz CSO beat. The
marker can be moved using the knob or the NEXT BEATS key.

f. The AVERAGE ON/OFF key changes to RESTART AVERAGING for the
gated test because it is done with a wide video bandwidth and testing
without averaging is not meaningful. The non-gated test is done in a
narrow video bandwidth.

4. Move the marker to the next beat by pressing NEXT BEAT Using the
front-panel knob will also allow measuring beats other than at standard
CSOICTB offsets.

Press ZOOM + MEASURE to zoom in on the current marker position and
measure the beat in a zero span sweep.

The results of the measurement are displayed at the bottom of the
analyzer display.

5. Press More

6. Press ATTEN STEP DN or ATTEN STEP UP to switch the attenuator
to check for analyzer generated beats when not using a bandpass filter.
Switch the attenuator up and down to check for changes in the beat
level.

If the beat level does not change, then the beat is not generated in

the analyzer. If the beat level changes with attenuator changes, then
raise the attenuator setting until the beat level no longer changes. The
displayed noise may prevent accurate measurement results.

Note that the personality automatically sets the attenuator to prevent
analyzer generated beats upon entering the test.
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10.

11.

- Remove the carrier, or press CTB STEP UP or CTB STEP DN to

measure CTB above or below the carrier (if an open space exists). Each

time CTB STEP UP is pressed, the marker is automatically positioned
at the next CTB above the carrier (+6 MHz increments). Each time

CTB STEP DN is pressed, the marker is automatically positioned at the
next CTB below the carrier (-6 MHz increments). See Figure 2-18.
Pressing MORE INFO displays the carrier-to-beat calculation. Pressing
RE-ENTER TEST restarts the test from the beginning. Pressing

TTL PWR @ INPUT calculates the tota input power making input level
adjustments more convenient. Pressing MAIN MENU exits the test.

Press Prev Menu

If you want to store the results to a RAM card, insert a formatted
RAM card into the analyzer's card-insertion slot, press (SAVE)

display->card , then press to return to channel
measurement mode. Refer to Chapter 3 for the procedure on formatting a
RAM card.

If you want to print the results, press (CoprY).

12. Press MAIN MENU The message CHANNEL TURNED ON? will be displayed.

Hi
Wh

press CSD/CTB Make sure the filter bandwidth is sufficient that the 1.25 MHz beats are not
rolled off.

Be sure the channel’s modulation is turned back on, then press MAIN
MENU again.

nts

en using a tunable bandpass filter, first peak the filter using CARRIER LVL&FRG Then
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17:20:01 NOV 23, 1993
47 CHANNEL [l (STD) MKR 54.888 MHz O
REF -.5 dBmy #AT 10 dB -33.83 dBmV
GTPOS . . ; ; - :

LOB
10
dB/
VA SB
SC FS
CORR
| MHz offlset
CENTER 56.768 MHz SPAN 6,088 MHz
#RES BW 38 kHz #VBU 3 MHz #SWP 6.99 sec  RT
Figure 2-17. CSO Measurement
17121313 NOV 23, 1993 I
47 CHANNEL B ¢S MKR 49.268 MHz
REF -.5 dBmV #ﬂT 10 d8 ~34.24 dBmY ATTEN
6TPOS, . - . : ; STEP UP
L0G
19
ATTEN
dg/ STEP DN
CTB STEP
up
CTB STEP
DOWN
VA 5B
SC FS 80 TO
CORR CoN
P
MHz offset Koy
CENTER 50.768 MHz SPAN 6.880 MHz
#RES BW 36 kHz #VBW 3 MHz #SWP 6.98 sec RT

Figure 2-1 8. CTB Measurement

2-

29



Channel Measurements
Making Channel Measurements

Cross modulation test 1. Select a channel, turn off modulation, then press Main 1 of 3
CROSSMOD.
2. If you want to store the results to a RAM card, insert a formatted RAM

card into the analyzer's card-insertion dot, press display->card ,

then press (MODE) (MODE) to return to channel measurement mode. Refer
to Chapter 3 for the procedure on formatting a RAM card.

3. If you want to print the results, press (CoPY).
4. Press MAIN MENU to exit the test.

16156138 Oft 86, 1993 s—
47 CHANNEL (STD) MKR & 4.388 kHz
REF 28.5 dBmV AT 19 dB -65.60 dB

SMPL . - - - -

LIN coxMon = |oReER} a5 K

MARKER
2 Hz
R6.31 dBnV

CENTER 433.259 MHHz SPAN 8@ Hz
#RES BW 10@ kHz #UBM 108 kHz #SUP 20.0 msec RT

Figure 2-19. Cross Modulation Measurement

Hints

For best results, the carrier-to-noise ratio of the system should be 40 dBc or greater (in a 4 MHz noise
bandwidth).

2-30



Depth of video
modulation test

Channel Measurements
Making Channel Measurements

1. Select a channel, then press Mai n 1 of 3 DEPTH MOD .

2. The result is displayed at the bottom of the screen. This result is updated
every 10 analyzer sweeps (approximately every 3 seconds) and continues

until STOP MEAS or MAIN MENU is pressed. See Figure 2-20.

————————————————————————————————————————
NOTE

Large amounts of hum and low frequency disturbances may affect the measurement result. If so, use
TV line.

NOTE

This test must have a white level present during the vertical interval because program video may not
always have white level available.
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@4’ 44' 51 NOV 23. 1993
CHANNEL 4 (STD) MKR 3 9750 msecC
?EF 83 86 MV AT 10 dB 10. 314 mv
SMPL
_IN
; \ L 4
- TV
LINE #
sToP
|- MEAS
YA SB
3C FC MORE
CORR m INFO
MAIN
8 . % MENU
CENTER 67.275 MHz SPAN 0 Hz
#RESBW1 . 0 MHZ #VBW 1 MHZ #SWP 30 .0 msec

Figure 2-20. Depth of Video Modulation Measurement

3. For spectrum analyzers with TV Sync (Option 102) and Fast Time-Domain
Sweeps (Option 101), the test can also be performed on an individua TV
line:

a Press TV LINE # . Line 17 appears as default line number.

NOTE
Options 102 and 101 are standard with the HP 8531C analyzer.
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-5
/944. 4 5 30NOW23 1993

CHANNEL (STD) MKR 56.000 psec
REF 83.66 mV AT 10 dB 9.6421 mV i
SMPL INE
LIN
I \ TV TRIG
0DD_FLD
TV LYINE /
28 . TV TRIG
\;\ EVEN FLD
\ j l : Y 1v rais
\ VERT INT
wa SB L\ j
sc TC L
CORRI
Prev
8 % Menu
(ENTER#RES672T98wW1  NHIMHZ #VBW 1 MHZ FSWRSPABD s e

Figure 2-21. TV line Number

b. To change the TV line number, either enter the new number and press

(ENTER), or use the up and down arrow keys (({) and (I)) to increment
and decrement, respectively, the current line number by one.

Video average can be used to smooth a signal by pressing the following
keys.

MORE 1 of 3

VID AVG ON OFF (ON is underlined)

c. To return to the cable TV menu, turn video average off (OFF is
underlined), press Detector PK SP NG until SP is underlined, then

press (MODE), (MODE).
d. To view multiple horizontal lines, change the sweep time, press

(SWEEP), enter the new number and press (ms) or (gzs). Press the
mode key twice ((MoDE), (MODE)) to return to the cable TV menu.
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NOTE

The displayed video is inverted from how it would appear on a waveform analyzer (that is, sync is
displayed at the top in this test and would be displayed at the bottom with a waveform analyzer).

e. Press TV TRIG ODD FLD to change to odd field or
TV TRIG EVEN FLD to change to even field.

f. Press TV TRIG VERT INT to trigger on both fields.

4. Press MORE INFO to display the test results, idea vaue, and other

measurement considerations. See Figure 2-22. Press RETURN when
finished.

Aia:ae:ae NOV 23. 1993
v MKR 7 3000 mMSEC
REF 83.86 mV AT 10 dB 10.230 mV
SMPL
LIN DEPTH OF MODULATION TEST

The current test resultis88o»

The 1deal value 15 87.5%.

NOTE' Thistest requiresthat a white

reference De present 1n at least one

horizontal lineand that the signal

1S not scrambled.
SA S8
sSC FC
CORR

0
RETURN
CENTER 67 275 MHZz SPAN 0 Hz
#RESBW1 . 0 MHz #VBW 1 MHz #SWP 20.0 mseC

Figure 2-22. Depth of Video Modulation, More Information
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5. Return to the full-field display by pressing Prev Menu

6. To stop all measurement activity, press STOP MEAS

At this point, the analog display mode can be activated by pressing
ANALOG+ ON OFF in the (DIsPLAY) menu. The sweep time can then be
adjusted and the knob used to control the dot density to obtain the desired
display. In addition, the display line and display line delta functions may
be used for measuring depth of modulation. Press DISP LINE ON . Use
the knob to place the display line on top of the horizontal sync pulses
located at the top of the display. The delta display line can be activated by
pressing More 1 of 2, DL DELTA ON OFF .

The ddta display line is then positioned a the minimum (white) leve.
Then the depth of modulation is displayed in the active function area. For
further information about the delta display line, refer to the DL DELTA
function description in Chapter 5.

When finished, turn Analog+ ON OFF OFF.
Press the mode key twice ((MODE)_(MODE)) to return to the cable TV menu.

NOTE
You cannot re-start the depth of modulation measurement after pressing STOP MEAS You must
press MAIN MENU, then DEPTH MOD to re-start the measurement.

7. If you want to store the results to a RAM card, insert a formatted RAM
card into the analyzer's card-insertion dot, press display->card ,

then press (MODE) to return to channel measurement mode. Refer
to Chapter 3 for the procedure on formatting a RAM card.

8. If you want to print the results, press (COPY).
9. To stop the test, press MAIN MENU.
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Hints

1. For best results, the carrier-to-noise ratio of the system should be 40 dBc or greater {in a 4 MHz
noise bandwidth).

2. For this measurement to work correctly, the Vertical Interval Test Signals (VITS) must include a
white signal level. In addition, you may need to turn off channel scrambling.
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Differential 1. Select achannel, thenpressMain 1 of 3 Main 2 of 3
gain/differential phase DF GAIN DIF PHAZ
test

NOTE

Option 107 is required for the differential gain/differential phase test.

2. The test signd is found automatically (if a test signal exists). The search
starts at the default line number (line 18). If a test signal is not found,
the search routine will stop at the first NTC 7 or FCC composite test
signal it finds while counting down from line 22 to line 10. Figure 2-23
shows the FCC composite test signal; Figure 2-24 shows the NTC 7
composite signal.

\
14:22.59 NO” 23. 1993
4 MKA 39 200 psec
REF 142 6 mv AT 10 dB 84.242 MV o
TV LINE
LIN
FIELD
I P ODD EVEN
AUTO SIG
SEARCH
WA SB
sc TC | S select
CORR ] \ Test Sig
VJ LJ CONTINUE
CENTER 67 249 MHz SPAN 0 Hz
#RESBW 3 0 0 kHz #VBW 3 MHZ #SWP 80 psec
/

Figure 2-23. FCC Composite Test Signal
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#7223 23 NO* 23. 1933

REF 119 5 mv AT 10dB

SELECT
v LINE
LIN

FIELD

Ly ODD EVEN

# OF
AVERAGES

AUTO SIG
SEARCH

WA SH|

sc TC - Select
CORR } Test Sig
~J LJ CONTINUE

CENTER 69.000 MHz SPAN 0 HZ
#¥RES BW 3 0 0 KkHz #VBW 3 MHZ #SWP 8 0 psec

Figure 2-24. NTC 7 Composite Test Signal

- ______________________________________________________|
NOTE

These measurements cannot be performed without a test signal containing a modulated staircase. The
b-step riser start and stop timing can affect measurement results if the timing is different from the
defined standard.
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Improving Accuracy

Use the External 75 Ohm Preamp (85905A) for the Oifferential Gain and Oifferential Phase tests when
measuring peak visual carrier levels equal to or less than +10 dBmV. This improves the repeatability of
the measurement. Repeatability is one of the components of accuracy Accuracy is improved from 6%
and 4 degrees to 4% and 3 degrees.

The external preamp must be located ahead of the coupler so the TV input can take advantage of the
preamplifier's gain.

Channel Measurements
Making Channel Measurements

3. If the desired test signa is not displayed, press SELECT LINE then enter

a line number, or press AUTG SIG SEARCH to execute an automatic
search routine.

4. Press FIELD ODD EVEN if you need to change the field.

5. Press Select Test Sig if you need to change the test signal selection.

a. Press FCC COMPOSIT to select the FCC composite test signal, or

b.

NTC 7 COMPOSIT to select the NTC 7 composite test signal. To assist
in test signa identification a small schematic diagram of the test signal
is displayed at the top of the screen.

Press 5th PKT YES NO to determine whether the 5th riser of the
staircase is included in the measurement. The default is NO (NO is
underlined) and the changes are permanent until changed again by
pressing this key. The status of this key is reported on the results
screen just below the results box. In system mode, the 5th packet is
never measured. Most modulators have 90% limiting which causes the
5th packet to be clipped on an NTC-7 composite test signal because
the 5th step exceeds the white bar by more than 1.5%. Under these
conditions, it is recommended that you do not use the 5th packet

in your measurement. This will caculate the differential gain and
differential phase result based on the reference and the Erst four
packets.
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C. Press DP TEST NTC/FCC to determine whether the test meets the
FCC or NTC definitions. The FCC definition of differential phase (and
that of the NCTA) measures only the largest phase deviation from
the phase of the reference packet. The NTC definition measures the
peak-to-peak deviation of phase from that of the reference packet.
The default is FCC (FCC is underlined) and changes are permanent
until changed by pressing DP TEST NTC/FCC again. The status of
this key is reported on the results screen just below the results box.
The system mode differential phase test uses the current setting of
this switch when the test plan was created. Which test was used is
reported on the results table.

d. Press Prev menu

6. Press # -0F AVERAGES , enter the desired number of averages, then press

(ENTER). The default is 50 averages. The higher the number of averages,
the more consistent results when measuring low level signals. This value
is dways returned to 50 when the test is entered.

7. Press CONTINUE to perform the test.

The result of the measurement is displayed on the analyzer display. See
Figure 2-25.

B86329:53 MAR B6, 1995 TRNL
v CHANNEL [B ¢STD) -
EF 27.10 RY AT 16 dB
v
IN
»»»»»»»» DIFFERENTIAL GAIN =
MORE
,,,,,,,, DIFFERENTIAL PHASE = INFO
A ?3 T(5th packet: NOD . : : : :
e DR FDEY oot e e e e
CORR : ! : : : : : : :
MAIN
MENU
TART 183.888 MHz STOP 183,988 MHz
#RES BW 308 kHz #UBW 3 MHz #SWUP 28 psec

Figure 2-25. Differential Gain/Differential Phase Measurement
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8. If you want to store the results to a RAM card, insert a formatted
RAM card into the analyzer's card-insertion slot, press

display->card , then press to return to channel
measurement mode. Refer to Chapter 3 for the procedure on formatting a
RAM card.

9. If you want to print the results, press (COPY).

10. Press MORE INFO to display the averaged results of the individual
packets. This will be useful for relative measurements. See Figure 2-26.

15:29:12 MAR B6, 1995 THHL
2 CNRNNEL B (STD) a
REF 26.46 mV AT 1@ dB
v PACKET DIF GAIN DIF PHASE : :
-IN REF 8.00 9.00 R
..... T A Y M- T SN
2 -1.38 ~1.38
_____ B, CLUBY Lt
4 -2.97 -1.64 :
-------- DIFFERENTIAL GAIN = [ :
— MORE
________ DIFFERENTIAL PHASE = INFO
LI "(Gth packet: HO) . . '
3C TC (0P FCCY vyoapss TILLLI RS LA be F
CORR : : ! \ Y . : :
: : : : : : : MRIN
REF  © 4 ! 2 g T4 : MENU
5TART 183.808 MHz STOP 183.088 MHz
#RES BW 380 kHz #VBW 3 MHz #SWP 28 psec

Figure 2-26. Differential Gain/Differential Phase, More Information

11. Press MAIN MENU to exit the test.
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Digital Channel Power
Measurement

Method #1- Tune by
center frequency and
frequency span
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The digital channel power measurement computes the total power within
the specified bandwidth (between markers) of the selected channel. Before
the digital channel power measurement can be accessed the channed
measurement mode must be active with a channel selected.

Press the CHANNEL MEAS key in the main menu to select the channel

measurement mode. Next press the CHANNEL SELECT key and enter any
channel.

When tuning the channel to be measured, the channel edges must be within
the display limits for accurate results. The default RBW and VBW assumes the
channel bandwidth occupies a least 75% of the selected span.

r
16835327 SEP 12, 1996 o
4 CHANNEL (STD) HHL
REF 29.3 dBmV AT 10 dB SYSTEM
PEAK ; - - ; . ; - - - FRQ RSP
LOG
i, IN-CHNL
FRQ RSP
DIF GRIN
DIF PHARZ
CLDI
WA SB
SC FC DIGITAL
CORR CH POWER
: : : . ! ! ! : : Main
CENTER—314 .08-MHz . : . ' - SRAN-g 8o 8 of 8
RES BW 180 kHz VBW 38 kHz SWP 28.8 wmsec RT

Figure 2-27. Tuned Digital Channel Display

When tuning in the channel mode, there are two methods which alow
manual setting of the center frequency and span.

1. Press the (FREQUENCY), CENTER FREQ and enter the center frequency
setting.

2. Press the front pand key, sdect SPAN and enter the frequency
span setting then press (Enter).
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Method #2 - Tune by start 1. Press the [rrequency] front panel key.

and stop frequencies

2. Select START FREQ and enter the start frequency setting, then (Enter).

3. Select STOP FREQ and enter the stop frequency setting, then (Enter).

Use the JaveLrupg] front panel key, REF LVL to set the reference level so
the peak of the signal falls approximately 10 to 20 dB below the top of the
display.

1. Press (MODE), once the amplitude and frequency are set.
2. Select Menu 3 of 3

3. Press DIGITAL CH POWER to enter the digital power measurement.

NOTE

If you have selected TUNE BY FRQ in the Tune Config menu, the visual carrier
frequency will be used as the center frequency in the channel power measurement. If you try to
manually set the center frequency to a value other than the visual carrier, it will be reset to the value
of the visual carrier when running the test.

The markers are automatically placed at the estimated left and right edges of
the sdlected channel. The total power between the two markers is calculated
and the result displayed in current units.

If the automatic marker placement is not ideal, the markers may be moved.

Press MARKER 1 to change the position of the left marker.

Press MARKER 2 to change the position of the right marker.

The marker frequency position may be entered directly using the numeric
keypad or adjusted using the knob control and step keys.
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NOTE

If the left marker is placed to the right of the right marker, the message “MKR 2 > MKR 1 7" is
displayed. The measurement will not be performed until the markers are repositioned properly

Use the AVERAGE key to turn averaging on or off. When averaging is enabled
the previous measurement result is erased.

Use the # OF AVERAGES key to set the number of sweeps to be averaged to
produce the final result. The input range is from 1 to 999 and the default is

10.

If averaging is off, the total power is recalculated and displayed automatically
a the end of each sweep. With averaging on, the result is displayed after the
number of specified sweeps have been reached. All results are displayed in
current measurement  units,

N

16:41:38 SEP 12, 1996 -
/7 CHANNEL (8TD)> MKR 317.58 MHz
REF 29.3 dBmV AT 10 dB -29.53 dBmYMARKER 1
sMpL
LOG
10
dB/ MARKER 2
AVERABE
ON OFF
J # OF
. | AVERAGES
WA 5B
SC FC
CORR| AVE o 6 of 18
DIGITAL o (power between
CHANNEL POWER = dBmU markers) MAIN
MENU
START 310.00 HMHz STOP 318.08 MHz
YRES BW 108 kHz #VBW 1 MHz SWP 20.0 msec RT

Figure 2-28. Results of Digital Channel Power Test
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NOTE

The analyzer has been configured for maximum accuracy Adjustment of VBW or RBW may degrade
the measurement performance.

Press MAIN MENU to exit the test.
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FM deviation test

NOTE

Option 102 or 301 is required to perform the FM deviation measurement using HP 8590 E-Series
spectrum analyzers. This option is standard with the HP 8591C analyzer.

1. To use the FM deviation function, press FM DEV . The markers are placed
on the largest peak-to-peak extreme found during the measurement time.

2. If desired, change the number of cycles per measurement by pressing
CYCLES/MSMT . The default is 25 cycles per measurement.

3. If you want to store the results to a RAM card, insert a formatted RAM
card into the analyzer's card-insertion dot, press (SAVE) display->card ,

then press to return to channel measurement mode. Refer
to Chapter 3 for the procedure on formatting a RAM card.

4. If you want to print the results, press (COPY).
5. Press MAIN MENU to exit the test
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15 35: 42 NOV 23. 1993
4 MKR A -750.00
- . psec
REF -1.5 dBmv AT 10 @B -60.050 kHz
FMV
LOG %
10
dB/
CYCLES/
MSMT
1
WA VB
VC FS
CORR
MAIN
peak v beviaizon 1 300 O kng MENU
CENTER 71.739 MHZz SPAN 0 Hz
#RES BW 1 0 0 KkHzZ #VBW 100 kHz #SWP 2 0 0 msec

Figure 2-29. FM Deviation
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1. Sdlect a channd or tune directly to the carrier to be measured. Make sure
that the desired carrier is the highest on screen by adjusting the center
frequency and/or span as needed. Turn off modulation (optional), then

press Main 1 of 3, HUM. See Figure 2-30.

|
Video Modulation Present

Note that after pressing HUM  the first thing the analyzer does is determine if video modulation is
present. If the video modulation is found to be on and the test result is greater than 3 percent, an
additional message appears advising the operator to re-test using a CW signal only

2. Pressing MORE INFO results in the analyzer performing a single sweep of
800 ms and performs a Fast Fourier Transform (FFT) on it to separate
power line related components. See Figure 2-31.

60 Hz, 120 Hz, 180 Hz, and 240 Hz are displayed. This is intended to

be used as a troubleshooting aid. A relatively high 60 Hz level implies
inadequate grounding or stray power utility neutral currents. A relatively
high 120 Hz level implies poor filtering of a full-wave rectifier in a power

supply.
3. If you want to store the results to a RAM card, insert a formatted RAM

card into the analyzer's card-insertion slot, press display->card ,
then press (MODE) (MODE) to return to channel measurement mode. Refer
to Chapter 3 for the procedure on formatting a RAM card.

4. If you want to print the results, press (COPY).
5. Press MAIN MENU to exit the test.
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réJA‘ 57: 00 NOV 23, 1993
7 MKR A -29.850 msec
REFB82.70 mV AT 10 dB 1996 x
PEAK
LIN
WA SB
SCFC MORE
CORR: . INFO
HUM/LOW FREQ DISTURBANCES |= C) :3/4
VITeo MpdulagrIon: UN
MAIN
MENU
CENTER67.235 MHz SPAN 0 Hz
#RBESBW1 . 0 MHz #VBW 1 MHz #SWP 3 0.0 msec
-
Figure 2-30. Hum Measurement
p
10:843330EC13,1 9 9 3 -
4 CHANNEL (sTD) MKR a 128 Hz
REF 35.8 dBmV AT 12 dB -53.79 dB
PEAK : : : : : : :
LaG : : : : : . LK
10 -
dg/
MARKER &
,120 Hz O U PP ST PIRN
F53.70 dB 9.20654% ¢
YA SB
st fe|
CORR
MATH
- - - - MENU
CENTER 67.248 MHz SPAN BHz
YRES BW1.8MHz BUBHAMH z YSWP 800 msec RT

Figure 2-31. Hum, More Information
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Hints

1. For best results, the channel carrier-to-noise ratio should be 40 dB or greater {in a 4 MHz noise
bandwidth).

2. The hum test requires a carrier wave or NTSC signal. It cannot give meaningful results when
a channel uses sync suppression scrambling (unless the measurement is made at the subscriber
terminal output of a descrambler}. Measuring hum with video modulation present requires that all
sync tips have the same general level in order to measure their variation.

When the hum test is performed on channels with sync suppression scrambling, it gives completely
meaningless numbers.
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In-channel frequency 1. Select a channel, then press Main 1 of 3 Main 2 of 3
response test IN-CHAN FRQ RSP..

2. Press SWP TEST SETUP if you will be using a manually swept signal or

line sweep as a test signal. See Figure 8-16. This setup puts Trace A into
max hold with 2 markers and with Trace B active.

a. After Trace A achieves sufficient data, the markers can be placed on
the peak and the valley using the keys MARKER 1 and MARKER 2

b. press ng CALC FR{ RESP calculates the frequency response using the
positions of the 2 markers.

¢. Pressing RESTART MAX HOLD resets Trace A.

Hints

a. Press the (NEXT) (HOLD} key to clear the active area to make markers more visible if placed
there.

b. Try using line sync when the sweep signal is sweeping at a rate near the vertical sync rate. Press
TRIG, LINE.

3. If Option 107 is ingtalled, press VITS TEST to select a vertical interval
test signal for testing.

a. The analyzer automatically defaults to line number 19. An appropriate
test signa may or may not be present at this line number. Test signals
can be GCR, FCC multiburst, NTC 7 combination multiburst, or sin x/x.
Refer to Figure 2-32, Figure 2-33, Figure 2-34, and Figure 2-35.
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NOTE

Test signals for in-channel frequency response measurements must be found and selected manually
Multiburst and NTC 7 combination frequency packet pulse widths are critical to measurement results.

b. To change the line number, either enter the new number and press
(ENTER), or use the (ff) or () arrow keys to increment and decrement,
respectively, the current line number by one.

C. Press FLD BOTH EVEN ODD to change the field as required.

d. press Select Test Sig to select the displayed test signal. The
selections are GCR (Ghost Cancellation Reference), MULTI-BURST
(FCC multi-burst), NTC-7 CMBNTN (NTC-7 combination multi-burst),
or SIN X/X (sine x/x). Refer to Figure 2-32, Figure 2-33, Figure 2-34,
and Figure 2-35.

4. Press CONTINUE to execute the measurement. The peak and valley in the
measurement range will be found and used to calculate the result. See
Figure 2-36 and Figure 2-37. Pressing MARKER 1 or MARKER 2 alows
manual placement of the markers. After either of these keys is pressed the
automatic peak-to-valley search is stopped so the markers stay where they
are manualy placed.

5. Press MORE INFO to display the marker amplitudes. See Figure 2-38.

6. Press MAIN MENU to exit the test.
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424 59. 36 NO 23, 1993
CHANNEL 4 (sTD

REF 40.9 gBmv AT 10 dB
TV
LIN
— e
LINE [NUMBE 1
28
A
i ]
o o ” \
sc Tc| il |
CORR| 1
CENTER 69 000 MHz SPAN O Hz
#RES BW 300 kHz #VBW 3 MHz #SWP B0 psec

MULTI-
BURST

NTC-7
CMBNTN

SIN X/X

Prev
Menu

Figure 2.32. Ghost Cancellation Reference (GCR)

NOTE

The function that views test signals is intended for signal identification only Significant signal distortion
and high frequency roll-off does not affect the actual measurement.
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15. 00 11 NOV 23, 1993
7 CHANNEL 4 (STD)

REF  40.9 dBmv AT 10 aoB
TV
LIN

GCR

MULTI-

A, BURST

LINE [NUMBER
26

NTC-7
CMBNTN

T3

SIN X/X

WA SB UUU I \

5 +

] » Prev

Menu
CENTER 69.000 MHz SPAN O Hz
#RES BW 300 KkHz #VBW 3 MHz #SWP B0 psec
Figure 2-33. FCC Multi-Burst Test Signal
ZEAANREND23. 1993
(STD)
R
EF 40.9 dBmv AT 10 aB GCR
TV
LIN
MULTI-
Aty sodon, BURST
LINE NOUMBER { i
26 NTC-7
CMBNTN
SIN X/X
WA SB j
SC TC
CORR
MJJ LJ Prev
Menu
CENTER £9.000 MHz SPAN 0O Hz
#RES BW 300 kHz #VBW 3 MHz #SWP 80 usec
v,

Figure 2-34. NTC-7 Combination Multi-Burst Test Signal
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#° o146 N@3. 1993
CHANNEL (STD)
REF  40. VAT
E 0.9 dBm 10 dB 6CR
TV
LIN
MULTI-
BURST
LINE NUMBER
28 \«» " NTC-7
CMBNTN
I SIN X/X
WA SB LJ
sC TS
CORR }
,,,J ,\,J Prev
Menu
CENTER B8 000 MHz SPAN O Hz
#RES BW 300 kHz #VBW 3 MHZz #SWP 80 psec
Figure 2-35. Sine XIX Test Signal
45 07.06 NOV 1993
7 CHANREL  23(3TD) MKR 70.965 MHz
REF 40.9 aBmv AT 10 dB 19.77 BV | ooy
PEAK
LOG
10
a8/ MARKER 2
Q.
M@IMT QFFSET 2
710000 MHZz MAX HOLD
ON  OFF
WA SB
sC Fe —FCC MEASUREMENT RANGE [(4. 25| MHz) [~
CORR
MAIN
FREGQ REGP = . 8 daB MENU
CENTER BY 000 MHz SPAN & 000 MHz
#PBES BW 300 kHz #VBW 3 MHZ #5WP 65.90 sec

Figure 2-36. Results with GCR or line Sweep Test Signal
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#5: 04: SE233V 1993
CHANNEL 4 (STD) MKR 70.875 MHz
REF 23 0 dBmY_#AT 0 dB -5.70 dBIV R 1
GTPOS
LOG
4
a8/ % MARKER 2
AN h R
MARKER
70.87% MHz
15 /70 | dBmv / v
WA SB
5C FS “FCC MEASUREMENT RANGE [(4. 25 MHz) | MORE
CORR INFO
MATN
FRAG REGP = . aB_| m/B MENU
SENTER 69.000 MHz SPAN B 000 MHz
#AES BW 300 kHz #VBW 3 MHz #SWP 6 90 sec
Figure 2-37. Results with FCC Multi-Burst Test Signal
75 05 5823V 1993
CHANNEL 4 (STD) MKA 70 8B0 MHz
REF 23.0 oBmv #AT 0 dB 15.76 9BV \yoven
GTPOS
LOG
4
dB/ & /\ MARKER 2
MARKER
70 .860 MHz
15 /76| dBmv / v
WA SB
SC Fg TECC MEASUREMENT RANGE (4. 25 MHz) |~ MORE
CORRy MKR 1 =]17.1p INFO
MKR 2 = 15.7
MAIN
FRQRE P = ¢ 7| wlws MENU
CENTER 69 000 MHz SPAN 6 000 MHz
#RES BW 300 kHz #VBW 3 MHz #SWP 6 90 sec

Figure 2-38. More Information (Multi-Burst)
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System frequency 1. To perform a cable TV overall system frequency response, press the
response test following analyzer keys.

Main £ of 3 Man 2 of 3
SYSTEM FRQ RESP

2. Press ENTER STRT FRQ , enter the start frequency of your system, then
press (ENTER).

3. Press ENTER STOP FRQ , enter the stop frequency of your system, then
press (ENTER).

NOTE

The start and stop frequencies for the measurement should be the same as the reference trace for
meaningful results.

4. If you want to use a reference trace that was previously stored in the
analyzer's internal memory and you know the trace register number of

the reference trace, press RECALL FRM INT . See Chapter 5 for more
information about using RECALL FRM INT

o. |f you want to create a reference trace, press CONTINUE ,
TAKE REF TRACE See Chapter 5 for more information about using
TAKE REF TRACE.

6. After the reference trace appears on screen, select FAST SWEEP or
SLOW SWEEP, then, if you want to save the reference trace, press
SAVE TRB TO INT , enter a register number, then press (ENTER).

7. Press DO FRQ RESP TST to perform the measurement. See
Figure 2-39. Also, see Chapter 5 for more information about using

DO FRQ RESP TST
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/FEF 49 BBWNOV 23, ATHO OB MKR A 2807 4GB o
PEAK SWEEP
LOG *
2
a8/ CENTER
FREQ
MARKER A
o -289.4 MHz MARKER
-.49 dB ON
40.5
daBgmv el W
MARKER
z
WA VB
SC FC MARKER
CORR OFF
BYSTEM FREBUENCY RESPONSE STOP
EASUREMENIT IN PROGRESS TEST
CENTE#RE239 . BMHMHZ #VBH 1 MHz SPMSKAT100 Misec

Figure 2-39. System Frequency Response Measurement

8. Press CONTS SWEEP for continuous sweep, or to restart the sweep.

9. Press CENTER FREQ to specify the center frequency. This is not
normally needed but is useful to fine adjust the measurement data
relative to the reference data to minimize ripple.

10. Press MARKER ON to turn the marker on.

1. yse MARKER A to determine the difference in frequency and amplitude
relative to the first marker position.

12. Press MARKER OFF to turn marker off.
13. Press STOP TEST to stop the measurement.

14. press Prev menu MAIN MENU to exit the test.
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Procedure for System  The following is an outline for measuring system flatness using two points in
Flatness Measurement the system. For example, a reference trace could be taken at the headend,
then compared to a flatness measurement made somewhere out in the

system.

1. Take a reference trace at point A as previously described (for example, at
the headend or first trunk amplifier).

2. Go to point B and make a measurement. The result is the difference
between points A and B.

3. Use the FAST SWEEP function for rea-tune amplifier adjustments.

4. Use the SLOW SWEEP for the most accurate results when scrambled
channels are present.
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1. Select a channel, then press VIEW INGRESS A marker is placed on the
peak of the carrier, and the delta marker is activated.

2. After the displayed modulation and noise are reduced with minimum hold,
use the knob to position the delta marker on a signa appearing above the
noise. The frequency and amplitude differences between the peak carrier
level and the marker appear in the active function block. See Figure 2-40.

17483150 OEC 06, 1993 Ty
47 CHANNEL (5T0) MKR 83.000 MHz
REF 368 dBmV o AT 48 d8 -60.39 dB VIEW

SMPL . CO-CHNL

LISTEN
AT MKR

188 kHz
RES BH
SA SB
Mc FC 30 kHz
CORR RES BH
MAIN
MENU
CENTER 177.000 MHz SPAN 6.008 MHz
YRES BH 100 kHz #VBW 1 kHz SWP 180 msec RT

Figure 2-0. View Ingress

3. During the test, you can change the default 100 kHz resolution bandwidth
(RBW). For example, you might select 30 kHz RES BW to improve
resolution of signals close to the visua carrier. Return to 100 kHz RBW by
selecting 100 kHz RES BW

Selecting either resolution bandwidth resets the minimum hold function
used in the test to improve viewing of ingress.

4. Demodulate the ingress signal in AM or FM by pressing the

LISTEN AT MKR then DEMOD AM FM Press LISTEN OFF to return to
the previous menu.

5. Press VIEW CD-CHNL to set the analyzer to see co-channel interference.
See Figure 2-41. Also, see Chapter 5 for more information about

VIEW CO-CHNL
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6. Press MAIN MENU to exit the test.

83:29: JAN 12. 1993 .
/pcflgR!\??lEL HE (s10) M K R .siB.OBkHz
REF 22.7 dBmVATTENL10dB -37.73 d8

PEAK ; ; ; ; . g ; . :

LOG

i@
4B/

MARKER a
10,80 KkHz
-37.79 dB

MAIN
MENU

CENTER 67.23675 MHz SPAN 58.00kHz
RES BW1.8kHz #VBW 18 Hz SWP15 .8 sec

Figure 2-41. View Co-Channel Measurement

.|
NOTE

Because of the minimum hold function used in this measurement, the delta marker display is
approximately 3 dB lower than the actual signal level. For example, if the marker displays -50 dB,
the actual signal level is closer to -47 dBc.
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Step 4. Access the spectrum analyzer mode

1. Press the desired spectrum anayzer front panel hardkey function

or

2. Press ( PRESET).

3. To use the spectrum analyzer operating mode while in the cable TV
analyzer operating mode, select a front-panel hard key (for example
(AMPLITUDE), (FREQUENCY)), then make adjustments and measurements as
needed. Then, press to return to the cable TV anayzer
operating mode.

When the analyzer is in the spectrum analyzer operating mode, CHNL is no
longer displayed in the upper right corner of the analyzer display.
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Step 5. Access the TV receiver mode (optional)

. Press (MODE), TV RECEIVER,

- Press CHANNEL SELECT , enter the channel you want to view with the

numeric keypad, then press (ENTER). You can aso select channels by using
the large knob or arrow keys on the front panel.

. Press PIX &SND ON OFF to turn the picture and sound on.
. Adjust the volume and intensity knobs for the desired volume level and
picture intensity.

. To exit TV picture and sound, press any of the following: WINDOWS (on),
(AUX CTRL), (MODE), or any softkey.

. Additionally, the TV picture and sound can be accessed from within the
channel measurements mode by pressing WINDOWS (ON).

. Channels can then be selected with the numeric keypad, then pressing
(ENTER). You can aso use the knob or arrow keys for channel selection.

. To exit TV picture and sound, press any of the following: WINDOWS (ON),
(AUX_CTRL), (MODE), or any softkey.

- To exit this mode press Prev Menu

NOTE

Option 107 is required to access TV receiver mode.
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System Measurements

What You'll This chapter describes how to make cable TV measurements using the system
Find in This measurements mode of operation (SYSTEM MEAS ). This chapter contains the

Ch apt er following sections:
making system measurements

making timed system measurements
creating a test plan

editing the current test plan

clearing the current test plan
cataloging anadyzer memory

recalling a test plan from a RAM card
recalling test data from the RAM card
cataloging a RAM card

formatting a RAM card

deleting al the files from a RAM card
deleting individual Eles from a RAM card

The following tests can be performed in SYSTEM MEAS mode:

e visua/aural carrier levels

e visua/aura carrier frequencies
o depth of modulation

. hum!

csof *

carrier-to-noise ratio

« DG, DP, CLDIf *

e in-channd frequency responsel *
o FM deviation

If atest fails in the SYSTEM MEAS mode, confirm the failure using

CHANNEL MEAS mode. This may involve disabling carriers or modulation
according to FCC rules. Relative measurements showing cable TV equipment
contributions may aso be helpful in meeting FCC requirements.

fCannot perform on scrambled channels.

* Option 107 required.
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The system measurement mode of operation alows you to create and save
test plans that contain the following setup information:

¢ channe numbers
e tests to run
o scrambling status

If Option 107 is installed:

o vertical interva test signa (VITS)
e VITS line number
o Eeld-odd, even, or both

NOTE

Appropriate vertical interval test signals {VITS) must be present for meaningful results in Option 107
based tests. Advertisement insertion equipment may cause these signals to be deleted during their
active time.

Once dl test’plans have been created and saved to internal memory or RAM
card, the measurement process is a simple six step operation:

Configure the test system.

. Connect the signal to the analyzer.
. Enter the location code.

Enter the temperature.

Recdl a test plan from internal memory or RAM card.

I B N R

Make the measurement (select between immediate or timed
measurements).

Optiona steps include accessing the spectrum analyzer mode and accessing
the TV receiver mode (Option 107 required).
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Step 1. Configure the test system

The Setup menu is used to set up channel tuning, a user defined channel,
an externa preamplifier, and an external matching pad (50 @ analyzers only).

The information is stored in nonvolatile analyzer memory. This means that
the analyzer retains the information, even when power is turned off, until
you access the Setup menu again and change it.

Lof the Setup softkey is displayed, press it now. Otherwise, press
CABLE TV ANALYZER Setup.

2. Press Channel Tuning, then press STD AIR HRC IRC T until the
desired format is underlined.

The tune configuration menu alows you to select channd format:

STD-Standard Cable
AIR-Broadcast Channel
HRC-HRC Cable
IRC-IRC Cable
T-Upstream Channels

3. Press Prev Menu to return to the main menu.
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16331303 DECO6,1 9 9 3

REF 37.5 dBmV AT 10 dB SIDA |
PEAK . . . . . . H

USR CH @
CNTR FRQ

USR CH @
SPAN

Prev
Menu

CENTER 57.888 MHz SPAN 6.808 MHz
RES BW38 kHz VBW3 8 kHz SWP 20.8 msec RT

Figure 3-1. Channel Tuning Menu

4. For spectrum analyzers with a 50 @ input: Use an external 50 € to
75 @ matching pad/dc block to compensate for the impedance mismatch
between a 75 Q impedance system and the spectrum anayzer's 50 @ input
impedance. If you use an HP 11981A external pad, the externa pad
causes approximately 5.8 dB of amplitude loss. The external pad function
(EXT PAD YES NO ) can be used to compensate for this amplitude loss.

o Connect the matching pad to the spectrum analyzer input.
o Press Anayzer Input EXT PAD YES NO to underline YES.

e Press Prev Menu to return to the Setup menu.

If you are using a spectrum analyzer with 50 @ input impedance but are
not using an external matching pad/dc block, the analyzer will compensate
for most of the impedance mismatch, but amplitude measurements can
have up to +0.2 dB additional error caused by the uncompensated
mismatch over the frequency range.

dc voltages in excess of 25 V and ac power-line voltages in excess of

CAUTION 100 Vpeak can permanently damage the analyzer input.
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5. For using an external amplifier (preamp): An externa amplifier may be
required for the carrier-to-noise test. See Chapter 8 for more information
about when a preamplifier is required for the carrier-to-noise test. The
carrier-to-noise test calculates the noise contribution of the external
amplifier and reports that correction on the MORE INFO screen of the
carrier-to-noise test.

o Connect the output of the external amplifier to the analyzer input (or
input of coupler).

o Connect the cable TV signal to the input of the external amplifier.

o Press Anayzer Input EXT AMP YES NO to underline YES.

o Press EXT AMP GAIN then enter the gain value of the external
amplifier. The default value is 20 dB for the HP 85905A preamplifier.

e Press EXT AMP NZ FIG then enter the noise figure value of the
external amplifier. The default value is 7 dB for the HP 85905A
preamplifier.

e Press Prev Menu to return to the Setup menu.

The TOTL PWR @ INPUT function measures the total RF power into the
analyzer. Use this function to externaly adjust the total power into the
analyzer or preamplifier for optimization of measurement dynamic range.

>
16332¢15DEC 86,1993
REF 37.5 dBmV¥ AT 10 dB
PEAK . 3 : ‘
LOG
B/ EXT AMP
YES NO
EXT AMP
BAIN
EXT RMP
NZFiG
WA SB
SC FC TOTL PWR
CORR @INPUT
Prew
. . . : . Henu
CENTER 57.888 MHz SPAN 6.008 MHz
RES BW 30 kHz YBW 38 kHz SWP 20.8 nmsec RT

Figure 3-2. Analyzer Input Configuration Menu
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6. If the system CSO/CTB test is desired, specify a channel to be tested.

Press System Beats , SYS BTS TST CBNL , then enter the channel
number.

The default is channel 4. The default measurement frequency for CTB is 6
MHz above the visual carrier. The default measurement frequency for CSO
is 4.75 MHz above the visual carrier. The results will appear on the first
page of the measurement data

If you want to change the offset for CTB and CSO relative to the channel
selected with SYS BTS TST CHNL , press CTB FREQ OFFSET , enter
the frequency offset for measuring CTB from the carrier, then press
(ENTER). Similarly, press CSO FREQ OFFSET , enter the frequency offset

for measuring CSO from the carrier, then press (ENTER). Entering an offset
as negative will allow measurements below the channel’s visua carrier.
Ensure that the measurement locations are “in the clear” relative to the
SYSBTS TST CHNL

7. Connect the cable TV signa as shown in “Step 2. Connect the signa to
the analyzer. ”

3-7



System Measurements
Making System Measurements

CAUTION

Step 2. Connect the signal to the analyzer

To prevent the analyzer input from being damaged, the total power at the
analyzer input must be less than +72 dBmV.

To prevent the anayzer input mixer from being overloaded, the tota
power at the analyzer input mixer must be less than +37 dBmV, except
for CSO/CTB for which +27 dBmv is the maximum total power input
to the mixer. For systems with unequal carrier levels (system tilt), the
total power must be calculated by summing the individua carriers. The

TOTL PWR @ INPUT softkey function accounts for system tilt.

You can measure the input power by pressing Setup , Anayzer Input |,

TOTL PWR @ INPUT The total power is displayed at the bottom of the
screen.

Total power at the input mixer can be reduced by increasing input
attenuation. Press (AMPLITUDE) ATTEN , and make the adjustment. The
analyzer retains a manually selected attenuation until you either select a new
value or reset the analyzer power-on default conditions.

For all tests provided by the HP 85721A personality, the analyzer
automatically selects the attenuator setting to meet the above requirements.

1. Use the necessary adapters to connect the cable TV signd to the analyzer
See Figure 3-3.

2. If your analyzer has Option 107 installed, you must use the coupler
(provided) and connect the cable TV signa to the TV IN and analyzer
input connectors as shown in Figure 3-4. Figure 3-4 shows the
connections for RF and video measurements.

3. If your analyzer has Option 107 installed, ensure that the rear-panel
TV TRIG OUT is connected to GATE IN as shown in Chapter 1.
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NOTE

the rear panel.

The TV IN connector on the HP 8531C analyzer with Option 107 is located on the front panel.
However, on HP 8590 E-Series spectrum analyzers with Option 107, the TV IN connector is located on

System Measurements
Making System Measurements

oao
oo
oao
=000 09 g soo

ooooo
ooooao

ooocoo
ooono

]

o
a
@]

CABLE TV
SIGNAL

pf76a

Figure 3-3. Connecting the Cable to the Input Connector

CPL

CABLE
TV SIGNAL
RF RF
IN ouT

pt77q

Figure 3-4. Connections for HP 8591 C analyzer with Option 107 (RF Measurements)

Hints

You can retum to the system measurements softkeys by pressing (MODE},_(MODE).
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Step 3. Enter the location code

1. Press SYSTEM MEAS

2. Press ENTER LOCATION.

3. Press the data keys to enter the location code. The location code can be up
to seven digits long. If you make a mistake, you can use the back space
key to correct the location code. The back space key ((BKSP)) is on the
lower right corner of the analyzer's front panel, next to the key.

4. Press (ENTER) when the location code has been entered.

ENTER LOCATION alows you to enter a location code. The location code is
only for your convenience; it is meant to help you keep track of where the
data originated. The location code you enter will be stored and printed with
the data.

15149112 NOW 23,1993

ENTER LocationCode using the keypad
(ENTER number, then press the ENTER key)

LOCATION
930024

Main
Henu

RT

Figure 3-5. Enter location Menu
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Step 4. Enter the temperature

l. Press ENTER TEMP

2. Press the data keys to enter the temperature. If you make a mistake, you
can use the back space key to correct the location code. The back space
key ((BK SP)) is on the lower right corner of the analyzer’s front panel,
next to the key.

3. Press (ENTER) when the temperature has been entered.

ENTER TEMP alows you to enter the ambient temperature without the
Cdsius or Fahrenheit units. This function is only for your convenience; it
is not necessary to enter the temperature when making a measurement.
The temperature you enter will be stored and printed with the data.

(The analyzer does not measure the temperature; you must provide the
temperature reading.)

5149356 N0V 23,1993

ENTER Temperature using the keypad
(ENTER number, then press the ENTER key)

TEMPERATURE
76.%

Main
Henu

RT

Figure 3-6. Enter Temperature Menu
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Step 5. Recall a test plan

1. Press Recal | TstPlan.

2. Press RECALL FRM INT to recall a test plan from the analyzer's internal
memory, or RECALL FRM CARD to recal atest plan from a RAM card.

NOTE

If you have not created a test plan, refer to “Creating a Test Plan” later in this chapter.

3. If you selected RECALL FRM INT , select the test plan number under
which the test plan was saved, then press DONE.

For example, if the test plan was saved under test plan 1, press PLAN 1

You can recall atest plan that was previoudy saved in analyzer memory.
Recalling a test plan will overwrite the current test plan. If you do not want
the current test plan overwritten, save the current test plan before recalling
a test plan. See “3. Save the current test plan in internal memory” in this
chapter for more information.

For information on recalling a test plan from a RAM card, refer to “Recalling a
Test Plan from a RAM Card” later in this chapter.
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5159151 80V23,1993
- - RECALL
RECALL TEST FLAH MEHL ERM INT

| RECALL FRMINT -Recall test plan fronm
internal memory RECRLL
L RECALL FRN CRD - Recall test plan from FRM CRD

Memory Card

Prev n_u -Return to Previous Menu

Prev
Menu

RT

Figure 3-7. Recall from Internal Analyzer Memory
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Step 6. Make the measurements now

This procedure describes how to initiate immediate testing. For information
on making measurements at a later time, refer to “Making Timed System
Measurements’ later in this chapter.

1. Press Measure Now

2. Press Yes if you want to measure system CTB/CSO or No if not. If Yes
is selected, system CTB/CSO will be measured using the channel specified
using the SYS BTS TST CHNL softkey located in the Setup menu.

The default is channdl 4. System CTB will be measured using the offset
specified by the CTB FREQ OFFSET softkey located in the Setup menu.
The default value is 6 MHz above the test channel’s visual carrier. System
CSO will be measured using the offset specified by the CSO FREQ OFFSET

softkey located in the Setup menu. The default value is 4.75 MHz above
the test channel’s visua carrier,

Alternatively, set the SYS BTS TST CHNL to the highest channdl in

the system. If there are no signals just above the top channedl, set the
CSO FREQ OFFSET to 7.25 MHz. These settings will measure the CTB
and + 1.25 MHz CSO beats in the clear just above the top channd. If
there are signals just above the top channel, such as digital music signals,
add increments of 6 MHz to the CTB and CSO offsets until a spot in the
clear is found. However, going too far into roll-off can compromise the
measurement  results.

3. You can sdlect whether results are to be printed (if you have a printer
connected to the analyzer), stored on a RAM card, or sent to the screen:

a. |If you want the data sent to the screen, press DUMP to SCREEN
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b. | you want the data printed, press DUMP to PRINTER . For
information about connecting the printer to the analyzer, see “Step 3.

Instal a printer,” located in Chapter 1.

c. If you want the data to be saved on a RAM card, insert a RAM card in
the card reader, ensure that the RAM card has been formatted and the
write-protect switch is set so the RAM card is not write protected, then

press DUMP TO RAM CARD

See “Formatting a RAM Card” later in this chapter for information

about formatting a RAM card.

15:54:59 NOV 23, 1993

HEREUFE MOW HEHLU

DUMP TO SCREEN -Test now withresults
sentt o screen

QUMP TO PRINTER =-Test now with results
sent to printer

DUMP TO CARD -Test now with results
stored enRAM Card
Main Menu -Return to Main Menu

22T
DUMP TO
SCREEN

DUMP TO
PRINTER

DUMP TO
RAM CARD

Main
Menu

RT

Figure 3-8. Dump Options Menu

4. If you want to stop the testing, press ABORT . It takes a few seconds for

the testing to stop after ABORT is pressed.

After measurements are completed, the following screen is displayed.
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16:93:89 Now 23, 1993

DATA FILE: 0 PAGE #: 1
HP85721A CABLE TV MEASUREMENT SYSTEM
DATEO F MEASUREMENTS:11/23/93 PREV
TIME OF MEASUREMENTS:15:55 PAGE
LOCATION CODE = 8 GOTO0
PAGE
ENTERED TEMPERATURE =0
SERIAL NUMBER = 103 PRINT
REPORT
OVEN REF: YE®6
TUNE EONFIG:STD STORE
TO CARD
Main
Henu
Select NEXT PAGE or GOTO PAGE RT

Figure 3-8. Tests Results Screen-Page 1

16:087:14 NOV 23, 1993
DATA  FILE: 0 PAGE #: 2

Channel Number NEXT
Tests 7 8 9 10 11 PAGE
VisL v dBm 12.9 ;132 ' 134 1129 127
Aur Lvl adB zesfi1 ¢ 14,7, 15.2 ) PREY
VisFreq MHz 175. 181. ;187. i 133. :199. PAGE
OO, ). 4 24178: 244461 25995  24576: 24911
AurFreq MHz  14.58883:4.5000514,49397:4.50003: 449396 8010
MOD DEPTH % : 868 &7 .. 898 .. PABE
HUM % 8.8
cso g8 o PRINT
CIN dB - REPORT
LN.FLD . o
ZLDI ns - - STORE
6 % -
I deg N TO CARD
N FLD PTRR | == ym 0 = ymym f o ymy oy
TREQ_ RESP  *dB - 1 - o - o - 1 - Main
_N, FLD, PTRN e R N e R e e R e e I Menu
M DEV *kHz 29.4 17,7 i27.3  j21.5 8.5 RT

Figure 3-10. Tests Results Screen-Page 2

3-16



System Measurements

Making System Measurements

16:08:B1NOV23, 1993
DATA  FLE 9@ PAGE #: 3
Channel Number NEXT
Tests 12 13 PAGE
Vis Lvl dBm 12.8 @ 11.9 H
fiur Lvl adB 14.8 :© 14.4 ; PREU
Vis Freq MHz 205, & 218, PAGE
KkHz 24154 123850!
Aur Freq MHz 4.59001;4.50900; 6070
MOD DEPTH 2% 87.8 | 88,3 PAGE
HUM 2 1.5 7723
cso g U syl PRINT
C/N dB - - H REPORT
LN.FLD o e
CLDI ns - - STORE
4 - - TO CARD
DP deg - -
LN, FLDLPTRN
FREQ RESP +dB Main
LN, FLO,P TR N Menu
FM DEV *kHz RT

Figure 3-11. Tests Results Screen-Page 3

5. Press NEXT PAGE to view the next page or PREV PAGE to view the

previous page.

6. Press GOTO PAGE to go to a specified page of test results.

7. Press PRINT REPORT to print the test results.

8. Press STORE TO CARD to store test data to a formatted RAM card.
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Step 7. Access the spectrum analyzer mode

L. Press SPECTRUM ANALYZER

or

2. Press (PRESET).

If you want to use the spectrum analyzer functions after using the cable TV
measurement system, you need to access the spectrum analyzer mode. When
the analyzer is in the spectrum analyzer mode, SYSTEM is no longer displayed
in the upper right corner of the analyzer display.

To reaccess the cable TV measurement system, press (MODE),
CABLE TV ANALYZER.
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Step 8. Access the TV receiver mode (optional)

1. Press (MoDE), TV RECEIVER

or

2. Press followed by TV RECEIVER

3. Press CHANNEL SELECT , enter the channel you want to view with the
numeric keypad, then press (ENTER). You can aso select channels by
using the large front-panel knob or front-panel arrow keys.

4. Press PIX &SND ON OFF to turn the picture and sound on.

5. Adjust the volume and intensity knobs for the desired volume level and
picture intensity.

6. To exit TV picture and sound, press any of the following: WINDOWS
(ON), (AUx CTRL), (MODE), or any softkey.

7. Additionaly, the TV picture and sound can be accessed from within the
system measurements mode by pressing WINDOWS (ON).

8. Channdls can then be sdected with the numeric keypad, then pressing
(ENTER). You can aso use the knob or arrow keys for channel selection.

9. ‘Ib exit TV picture and sound, press any of the following: WINDOWS
(on), (AuxX CTRL), (MODE), or any softkey.

10. To exit this mode press Prev Menu

NOTE

Option 107 is required to access the TV receiver mode. Connections must be made to TV IN as shown
in Figure 3-4.
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This procedure describes how to make tests at a later time. Tests at a later
time can aso be repeated.

NOTE

Ensure that the analyzer's clock is set to the correct time and date.

1

2.

3.

4,

If Timed Measure is not displayed, press (MODE),
CABLE TV ANALYZER, SYSTEM MEAS

Press Timed Measure .

Press START TIME,

Enter the date that you want testing to begin. To enter the date, use

the data keys to enter the date in a year, month, day format, then press
(ENTER). Or, press TODAY’S DATE if you want to use the current date as
the start date.

. Enter the time that you want testing to begin. To enter the time, use the

data keys to enter the date in a 24-hour, hour, minute format, then press

(ENTER). Or, press TODAY’S TIMEDATE if you want to use the current
date and time as the start date and time.

. Press STOP TIME
. Enter the date that you want testing to end. Enter the date (in year,

month, day format) using the data keys, then press (ENTER). Or, press
TODAY'S DATE if you want to use the current date as the end date.

. Enter the time (in 24-hour, hour, minute format) you want the testing to

end using the data keys, then press (ENTER).
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9. Press TIME INTERVAL , then enter the time interval between

measurements using the data keys, then press (ENTER). Enter the time
interval in an hour, minute, 24-hour format.

10. If you want the results to be printed, press DUMP TO PRINTER . For
information about connecting the printer to the analyzer, see “Step 3.
Install a printer” in Chapter 1.

11. If you want the results to be stored on the RAM card, press
DUMP TO RAM CARD You will be prompted for a file number under
which the first data file will be stored. Enter a starting file number, then
press (ENTER).

12.1f you want to stop the testing, press ABORT. (It will take several
seconds for the testing to stop.)

16:09:58 NOV 23, 1993 2 2TE]
START
| TIME
START TIME ~Enterstart time
STOP TIME -Enter Stop tine STOP!
. . TIME
TIME INTERVAL = Entr tine between Strt times
PRINTER -Start timedtesting with
resuts sent to printer TIME
RRM CRRO -Start timedtesting with INTERVAL,
results stored en RAN Card
Meno - Return to MainMenu DUMPT O
PRINTER
DUMP T O
RAM CARD
START DATE/TIME : 931123 at 15855
STOP DATE/TIME $931123 at 16:67 Main
TIME INTERVAL © @ min. Menu
RT
>,

Figure 3-12. Timed System Measurements
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Creating a Test Plan

A test plan consists of the channels that you want to measure and the tests
you want to make on those channels. This section contains the procedure
used to create a test plan. The procedure includes the following steps:

1. Select an individua channel.

2. Select a range of channels.

3. Save the current test plan in internal memory
4. Save the current test plan to a RAM card.

The Create Tstplan softkey is used to access the functions necessary to
create a test plan. CLEAR TST PLAN clears the currently loaded test plan.

If You Make a Mistake

If you make a mistake when entering a number with the data keys, you can use the back space key
to correct the mistake. The back space key () is on the lower right corner of the spectrum

analyzer's front panel, next to the (ENTER } key

It is very important to survey your system before creating a test plan. You
must be familiar with the location of quiet lines, test signals available on a
given channel, test signa location (line number), and appropriate field.

To facilitate this survey, use the chart provided in Chapter 9.

Use the channel measurements mode to survey each channel, then record the
information in the chart.
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Step 1. Select an individual channel

1.1f ENTER BY CHANNEL is not displayed, press (MODE),
CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2,
Create TstPlan .

2. Press ENTER BY CHANNEL

3. Use the data keys to enter the channel number, then press (ENTER).

NOTE

Valid channel numbers are 0 through 999. Valid standard channels with Option 107 are 2 through 134
T (upstream) channels are supported when the test plan contains channels 7 through 13 and “T”
channels is underlined in the channel-tuning key in setup.

4. If the channdl that you have entered is a scrambled channel, press YES
If the channel is not scrambled, press NO

5. Select the tests for the channdl.

o If you want to delete all of the tests for the channel, press
CLEAR TESTS

o If you want to sdlect al the tests, press ALL TESTS

o If you want to specify which tests are to be performed, use the data
keys to enter the number of the test, then press (ENTER). Repeat this
step for al of the test numbers that you want to select.

o If you selected the carrier-to-noise and/or CSO test, enter the quiet line
number and odd, even, or both fields when prompted. Using both
fields where possible speeds up the test.
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o If you selected a video test (differential gain, differential phase, and/or
chroma/luma delay), enter the line number of the test signa, odd or
even field, and the desired test signa type when prompted.

o If you sdected the in-channel frequency response test, enter the
frequency response line number, odd, even, or both fields, and the
desired test signa type when prompted.

6. After you have selected the test or tests, press DONE

7. If you want to enter another channel, repeat steps 3 through 6. If you do
not want to enter another channel, press Prev Menu.

8. If you want to view selected channels, press VIEW CH SEL

You can enter channels into the test plan as individual channels or as a range
of channels. This procedure describes how to enter channels individualy into
the test plan. The next procedure describes how to enter a range of channels
into the test plan.

1993

ENTER Channel number using the keypad.
Press PrevMenu when done enteringchannels.

(To DELETE a Channel, ENTER as negative)

CHANNEL
23

(To EDIT tests or scrambling status of already
§ e lesctiead theemmels, ENTER Channel number)

VIEW
CH SEL

Prev
Menu

RT

Figure 3-13. Enter by Channel
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Step 2. Select a range of channels (optional)

L. 1f ENTER BY RANGE is not displayed, press (MODE),
CABLE TV ANALYZER, SYSTEM MEAS , More1 of 2,
Create TstPlan

2. Press ENTER BY RANGE.

3. Enter the number of the first channel in the range of channels you want to
measure. Use the data keys to enter the first channel number, then press

(ENTER).

4, Enter the number of the last channel in the range of channels you want to
measure. Use the data keys to enter the last channel number, then press
ENTER)

O. After the channel range has been entered, you need to press YES if the

range of channels is scrambled, or press NO if the range of channels is not
scrambled.

NOTE

The scrambled or unscrambled channel status applies to the range of channels that you have just
entered.

6. Select the tests for the range of channels.

o If you want to delete all of the tests, press CLEAR TESTS

® If you want to select al the tests, press ALL TESTS

o If you want to specify which tests are to be performed, use the data
keys to enter the number of the test, then press (ENTER). Repeat this
step for all of the test numbers that you want to select.
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« If you sdlected the carrier-to-noise and/or CSO test, enter the quiet line
number and odd, even, or both fields when prompted.

o If you sdlected the in-channel frequency response test, enter the
frequency response line number, odd, even, or both fields, and the

desired test signa type when prompted.

o If you selected a video test (differential gain, differential phase, and/or
chroma luma delay), enter the line number of the test signal, odd or
even fiedld, and the desired test signal type when prompted.

NOTE

The same quiet line and test signal numbers selected here will be used for all selected channels when

using ENTER BY RANGE.

7. After you have sdected the test or tests, press DONE.

8. |f you want to view the selected channels, press VIEW CH SEL

You can enter channels into the test plan as individual channels or as a range
of channels. This procedure described how to enter a range of channels into
the test plan.

3-26



System Measurements
Creating a Test Plan

6:13:124N0V 23,1 9 9 3

ENTER FIRST Channel in range using the keypad.
(ENTER number, then pressthe ENTER key)

CHANKEL
23

RT
Figure 3-14. Enter by Range-First Channel Number
6:14:B8NOV23,1 9 9 3
ENTER LAST Channel in range using the keypad,
(ENTER number. then press the ENTER key)
CHANNEL
40
RT
.

Figure 3-15. Enter by Range-last Channel Number
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Step 3. Save the current test plan in internal memory

NOTE

Test plans 1 through 5 are saved in trace registers 6 through 10 in the analyzer. Do not save traces in
trace registers 6 through 10 or your test plans will be overwritten.

1. If Save TstPlan is not displayed, press (MoDe), CABLE TV ANALYZER ,
SYSTEM MEAS, More 1 of 2, Create TstPlan
2. A title can be entered with each test plan. The title can be used to

differentiate between test plans. The title is shown when cataloging
analyzer memory. See “Cataloging Analyzer Memory” in this chapter.

a If you want to create a title using the analyzer’s keys, press (DISPLAY),
then CHANGE TITLE, ¥Z.# SPC CLEAR, CLEAR to clear the current
title.

b. Use the softkeys to create a new title. For example, press ABCDEF , C,
ABCDEF, A, STUVWX , T, STUVWX , V to create the title “CATV.”

. Press to return to the Creste TstPlan menu.

d. If you want to create a title using an externa keyboard, press (EsC),
on the externa keyboard to clear the current title. Press (Esc),
then the keys to create the title, the press (ENTER).
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3. Press Save TstPlan .

4. Press SAVE TO INT MEM

5. Because there can be up to Eve different test plans saved in analyzer
memory, you need to sdect a number under which to save the test plan.
Press the softkey with the plan number under which you want the test
plan saved. For example, press PLAN 1 to save the test plan in plan
number 1.

6. Press DONE .

You can save up to Eve different test plans in analyzer memory. The test
plans are stored in memory even if the analyzer is unplugged from a line
power source.

The channel numbers, tests, scrambling status, channel tuning configuration,
quiet line number, frequency response line number, color test line number,
test signa type, and Eeld information are stored for each test number of each
channel with the test plan.

Saving a test plan overwrites any previously saved test plan for the same test
plan number.
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Step 4. Save the current test plan to a RAM card
(optional)

L. 1f SAVE TO MEM CARD is not displayed, press (MODE),
CABLE TV ANALYZER, SYSTEM MEAS, More 1 of 2,
Create TstPlan, Save TstPlan.

2. Press SAVE TO MEM CARD.

3. Because there can be up to Eve different test plans saved in analyzer
memory, you need to select a number under which to save the test plan
Press the softkey with the plan number under which you want the test

plan saved. For example, press PLAN 1 to save the test plan in plan
number 1.

4. Press DONE.
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Editing the Current Test Plan

1. If Create TstPlan is not displayed, press (MODE),
CABLE TV ANALYZER, SYSTEM MEAS , More1 of 2.

2. Press Create TstPlan to access the menu functions for creating a test
plan.

3. Press ENTER BY CHANNEL .

4, If you want to delete a channel, enter the channe number as a negative
number. (To enter a negative number, use the key to enter the
minus sign, then use the data keys to enter the channel number.) Press
after the channel number has been entered.

5. If you want to change the scrambling status for the channel, enter the
channel number using the data keys. Press (ENTER). You will be prompted
for the scrambling status of the channel and the tests that you want
performed on the channel. Press DONE after all of the desired tests have
been selected.

6. If you want to edit the tests, enter the channel number using the data
keys, then press (ENTER). You will be prompted for the scrambling status
of the channel and the tests that you want performed on the channd. If
you want to delete a test, enter the test number as a negative number. (To
enter a negative number, use the key to enter the minus sign, then
use the data keys to enter the test number.) Press after the test
number has been entered. Press DONE &fter al of the desired tests have
been selected.

7. If you want to edit another channdl, repeat steps 4 through 6. If you do
not want to enter another channel, press Prev Menu.

8. Save the edited test plan as described in Steps 3 or 4 of the “Creating a
Test Plan” procedure.

You can delete a channel, change the tests for a channdl, or change the
scrambling status of a channel with ENTER BY CHANNEL
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Clearing the Current Test Plan

1. If Creaste TstPlan is not displayed, press (MODE),
CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2.

2. Press Create TstPlan.
3. Press CLEAR TST PLAN YES,

4. Press Prev Menu to return to the main menu.

This procedure describes how you can clear the current test plan. The
current test plan is the test plan that is displayed when you press
VIEW CH SEL , and it is the test plan that is used when making a

measurement.

6115142 N0V 23,1993

Tune Config?STD

Location Code: 930027

Temp: 75

Selected ->7,8,9,18,11

Channels 12,13,28.24.25%
26,27,28,29,38
31,32,33,34,35
36.,37.38.89.40

Prev
Menu

RT

Figure 3-16. View Current Test Plan
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Cataloging Analyzer Memory

1. Press(SAve) or (RECALL).
2. Press INTERNAL CARD so that INTERNAL is underlined.

3. Press Catalog Internal , CATALOG REGISTER.

4. Turn the large knob on the analyzer's front panel to scroll down the
catalog entries displayed on the analyzer screen. The test plans are saved
in trace registers (TR) 6 through 10.

5. If SYSTEM s till displayed in the upper-right corner of the analyzer

display, you can press to return to the current cable TV
measurement system menu.

You may need to catalog analyzer memory if you are unsure of how many test
plans have been saved in analyzer memory.

If atest plan has been saved in analyzer memory, the trace register's catalog
entry shows the date that the test plan was saved. The date is displayed after
the trace register (TR) number and TL : If the test plan was saved with a
title, the title will be displayed aso.

(16:16:39N0'J 23,1993
LOAD
$T/TRREG: . FILE
ERFM CF: 309 MHz SPi1 8 Hz
§T2 CF: 988 MHz SP: 108.0 kHz
ST3 CF: 1.506Hz SP: Q0.0 kHz
ST4 CF: 988 MHz SP: 1.808 GHz
ST5 CF: 98BMHz SP: 1.800 GHz
ST6 CF: 900 MHz SP: 1.800 6Hz DELETE
ST7 CF: 98BMHZ SP: 100.0 kHz FILE
ST8 CF: 213 MHz SP: 6.088 MHz
TR® TL: 24:20:27 AUG 31, 1993
TRL TL: 21828127 AUG 31, 1993 SELECT
TR2 TL: 15831822 NOV 23, 1993 PREFIX

TR3 TL: 24:29:27 AUG 31, 1993

TR4 TL: 21:28128 AUG 31, 1993

TR5 TL: 21:28:28 AUG 31, 1993 Exit

TR6 TL: 16:08:84 Nov 16, 1993 tatalog

TR7 TL: 19:45:34 NOY 83, 1993

TR8 TL: ©1:37:13 SEP 81, 1993

TR TL: 24:20:28 AUG 31. 1993 Previous
Henu

RT

Figure 3-17. Catalog Analyzer Internal Memory
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Recalling a Test Plan from a RAM Card

1. If RECALL FRM CRD is not displayed, press (MODE),
CABLE TV ANALYZER, Recall TstPlan .

2. Press RECALL FRM CRD .

3. Press the softkey with the plan number you want to recall. For example,
press PLAN 1 to recall the test plan in plan number 1.

4. Press DONE.
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Recalling Test Data from the RAM Card

1. If you have not done so aready, connect the printer to the analyzer as
described in “Step 3. Install a printer,” located in Chapter 1.

2. If Recall Data is not displayed, press (MODE), CABLE TV ANALYZER,
More 1 of 2.

3. Press Recall Data.

4. Use the large knob on the analyzer’'s front panel to select the file that
you want. To select a file, turn the knob until the file that you want is

highlighted.
5. Press DATA TO PRINTER to print the test data.

6. Press DATA TO SCREEN to display test data on the screen.

3-35



Cataloging a RAM Card

1. If CATALOG CARD is not displayed, press (MmoDE), CABLE TV ANALYZER,
SYSTEM MEAS , More 1 of 2

2. Press CATALOG CARD.

CATALOG CARD displays a catalog listing of all the files on a RAM or ROM
card.
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Formatting a RAM Card

1. Check that the switch on the RAM card to be formatted is set so the card
is not write protected.

2. Insert the RAM card into the analyzer with the card's arrow matching the
raised arrow on the bezel around the card-insertion dot.

3. Press (ConFiG), MORE 1 of 3, Card Config .

4. press FORMAT CARD , FORMAT CARD This formats the RAM card.

5. If SYSTEM s till displayed in the upper-right corner of the analyzer
display, you can press (MoDE), (MODE) to return to the current cable TV
measurements menu.

Before you use the RAM card for the first time, you must format the RAM
card. Once the RAM card has been formatted, the test plan and test data can
be saved on it.

Switch is set so
that the memory is
not write protected.

—_
swee| [Ee—

A
F—Y 32K BYTE RAM

[ INSERTION END ]

HEWLETT
PACKARD

B83700A

Write protect switch

Front View Back View

py219

Figure 3-18. A RAM Card
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Deleting All the Files from a RAM Card

1. Ensure the write-protect switch is set so that the RAM card is not write
protected.

2. Insert the RAM card in the card reader.
3. Press (ConFiG), MORE 1 of 3, Card Config

4. Press BLANK CARD, BLANK CARD.

5. If SYSTEM is till displayed in the upper-right corner of the analyzer
display, you can press (MODE)_(MODE) to return to the current cable TV
measurements menu.
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Deleting Individua Files from a RAM Card

1. Ensure the write-protect switch is set so that the RAM card is not write
protected.

2. Insert the RAM card in the card reader.

3. Press (SAVE) or (RECALL).

4. Press INTERNAL CARD so that CARD is underlined.

5. Press Catalog Card , CATALOG ALL

6. Turn the large knob on the analyzer's front panel until the file that you
want to delete is highlighted.

7. Press DELETE FILE, DELETE FILE.

8. If SYSTEM is till displayed in the upper-right corner of the analyzer
display, you can press to return to the current cable TV
measurements menu.

You may want to delete one or more files from the RAM card to make room

for new files to be stored on the RAM card.
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If You Have a Problem

The purpose of this chapter is to help you if you have a problem operating in
cable TV analyzer mode. If the problem is related to the spectrum analyzer
mode of operation, consult the documentation for the analyzer.

This chapter is divided into the following sections:

o Problems that are indicated by error messages that appear on the anayzer
display.

o Other types of problems (problems that are not indicated by error
messages).

« How to contact Hewlett-Packard.
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Error Messages

NOTE

If you press a softkey or a front-panel key while an error message is displayed, the analyzer may
“remember” each key press. Therefore, we recommend that you do not press any keys while the error
message is displayed on the analyzer display

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

ALREADY ENTERED

This message indicates that the channel number or test nhumber has already
been selected.

To solve this problem:

o If you want to delete the channel or edit the tests for the channdl, use
ENTER BY CHANNEL.

o If you want to enter a range of channel numbers, select another channel
number that has not aready been entered.
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If You Have a Problem
Error Messages

CAUTION - Recalled Test Plan Corrupted
Selected Test Plan Cleared

This message can be caused by the following:

0 A test plan was not saved in the test plan number that you are trying to
recall.

o If you are not sure of the test plan number, catalog the trace registers
of analyzer memory as described in “Cataloging Analyzer Memory” in
Chapter 3. The catalog listing will show if a test plan has been saved in

the trace register.

o A trace has been stored in the trace register for the test plan, overwriting
the test plan. (Remember that the test plans are stored in trace registers 6
through 10.)

« If atrace has been saved in the trace register for the test plan, you will
need to reenter the test plan.

CAUTION - STOP TIME ALREADY PASSED

This message indicates that testing did not begin before the stop time
occurred.

To solve this problem;
o Reenter the start date and time and the stop date and time.
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Error Messages

CAUTION - STOP TIME LESS THAN START TIME.
SET STOP TIME AND TRY AGAIN

This message indicates that the ending date or time occurs before the starting
date and time.

To solve this problem:

o Reenter the stop date and time. Remember that the time is entered in a
24-hour, hour, minute format.

CHECK CARD IN SLOT (SAVE OFF7?)

This message indicates that the analyzer cannot write to the RAM card
because the RAM card has not been inserted into the memory card reader or
the write-protect switch on the RAM card is set to the write-protect position.

To solve this problem:
o Insert the RAM card in the analyzer's memory card reader.

o Move the write-protect switch away from the “SAFE" position. See
“Formatting a RAM Card” in Chapter 3 for more information.
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If You Have a Problem
Error Messages

ILLEGAL COMMAND

If you see this message while loading the HP 85721A persondity into analyzer
memory, it indicates that the analyzer's firmware must be updated before the
personality can be used.

o Check the Ermware date for your analyzer:

o Turn on the anayzer. The Ermware date is displayed on the anayzer's
display when the analyzer is Erst turned on. The date is displayed in a
year, month, day, format. For example, if rev 93.09.23 is displayed,
the release date of the Ermware was September 23, 1993.

To solve this problem:

« If the release date for the analyzer's firmware was prior to September 23,
1993, the firmware must be updated to use the HP 85721A persondlity.
Contact your HP sales office for more information about updating analyzer
Ermware.

INVALID SYMTAB ENTRY: SYMTAB OVERFLOW

This error message indicates that there was not enough available analyzer
memory.

To solve this problem, you must delete the other programs in the analyzer
memory as follows:

1. Press (PRESET).
2. Press (CONFIG), MORE 1 of 3, DISPOSE USER MEM, ERASE DLP MEM,
ERASE DLP MEM , (PRESET).

3. Reload the HP 85721A persondity using the procedure “Step 1. Load the
HP 85721A personadlity into analyzer memory” in Chapter 1.
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If You Have a Problem
Error Messages

INVALID FILE NO ROOM

The message INVALID FILE NO ROOM indicates that there is not enough space
available on the RAM card to save the file.

To solve this problem, you can delete one or al unwanted files from the RAM
card.

o To delete files individualy from the RAM card, follow the procedure in
“Deleting Individual Files from a RAM Card” in Chapter 3.

o To delete al the files from the RAM card, follow the procedure in “Deleting
All the Files from a RAM Card” in Chapter 3.

MUST BE > FIRST

This message indicates that the last channel number entered for a range of
channel numbers is less than the first channel number.

To solve this problem:

o Enter a channd number for the last channel number that is greater than
the first channel number.
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If You Have a Problem
Error Messages

NO CARD FOUND

This message indicates that a memory card has not been inserted into the
analyzer's memory card reader.

To solve this problem, insert the appropriate RAM or ROM card into the
memory card reader.

« If you want to load the HP 85721A personality, insert the HP 85721A
personality’s ROM card into the memory card reader.

« If you want to store or recall data, insert a RAM card into the memory card
reader.

NO TEST PLAN SELECTED

This message indicates that there is not a current test plan to test

To solve this problem, you need to create a test plan or recall a saved test
plan.

« For information about creating a test plan, see “Creating a Test Plan” in
Chapter 3.

o For information about recalling a previoudy saved test plan, see “Recalling
a Test Plan from a RAM Card” in Chapter 3.
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Error Messages

OUT OF RANGE

The message OUT OF RANGE indicates that the value that you entered was not
within the range for the function.

To solve this problem:

o Enter values within the range for the function. See Chapter 3 for more

information about using the cable TV anayzer functions. See Table 4-1 for
information about the range of values for the cable TV anayzer functions.

Table 4-1. Ranges for the Cable TV System Monitor Functions

Function

Range

ENTER LOCATION
ENTER TEMP

Test number

Channel number

File number

Up to seven digits long

-999 to +999

1t 9 [or L to-9 for deleting a test number]

1 to 158 (or -1 to -158 for deleting a channel number]

1t 12

PLEASE SELECT A CHANNEL

This message indicates that a channel was not selected before executing a

measurement.

To solve this problem:

e Press CHANNEL SELECT in the CHANNEL MEAS Main 1 of 3 menu,

enter a channel number using the data keys, then press (ENTER).
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If You Have a Problem
Error Messages

PRINTER IS NOT CONNECTED, NOT TURNED ON,
OR A CONTROLLER CONFLICT EXISTS

This message indicates that the analyzer cannot “talk” to the printer.

NOTE

Plotters are not supported

To solve this problem:
1. Make sure that the printer is turned on

2. Make sure that the anayzer is connected to the printer correctly. See
“Step 4. Instal a printer” in Chapter 1 for more information.

3. For Option 021 only: If you have both a computer and a printer connected
to the analyzer, you need do one of the following:

o Disconnect the computer from the analyzer.

o Send the BASIC commands ABORT 7, then send LOCAL 7 to the analyzer
before trying to print.
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If You Have a Problem
Error Messages

RAM CARD REQUIRED

This message indicates that you have instructed the HP 85721A personality to
write information to a ROM card. A ROM card can only be read; a RAM card
can both be read and written to.

To solve this problem:

« Remove the ROM card from the analyzer's memory card reader and
insert a formatted RAM card. If the RAM card needs to be formatted, see
“Formatting a RAM Card” in Chapter 3.

RAM CARD IS NOT FORMATTED, FORMAT RAM CARD
AND TRY AGAIN

This message indicates that the RAM card is unformatted.
To solve this problem:

o Format the RAM card as described in “Formatting a RAM Card” in
Chapter 3.

VIDEO SYNC NOT RECOGNIZED

This message indicates that a TV line with horizontal sync could not be
found.

To solve this problem:
o Connect coupler as shown in Figure 3-4 in Chapter 3.

o Turn off channel scrambling.
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Other Problems

This section lists problems that are not indicated by an error message.

If a test fails in SYSTEM MEAS mode

If atest fails in the SYSTEM MEAS mode, confirm the failure using

CHANNEL MEAS mode. This may involve disabling carriers or modulation
according to FCC rules. Relative measurements showing cable TV equipment
contributions may also be helpful in meeting FCC requirements.

If files are missing from a RAM card

A RAM card is able to store files because the RAM card's memory is refreshed
by a battery. The battery needs to be replaced periodically or the RAM card
can “forget” the files.

o Check that the battery in a 128 kilobyte RAM card has been replaced
within the last year. Check that the battery in a 32 kilobyte RAM card has
been replaced within the 2 last years. (See the analyzer documentation
for information about the replacement date of the RAM card's battery.) If
the battery has not been replaced within the recommended time period,
change the battery.

To change the battery:
o See the analyzer documentation for information about replacing the battery.
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Other Problems

If a “-” appears in the data fields

A “-” appears in the data field if the test was not selected.

o If the test data for a channel is missing, check that the test has been
selected. To check that the test has been sdlected:

1. If necessary, recall the test plan

2. Press ENTER BY CHANNEL , enter the channg number, and sdect the
scrambling status. The tests selected for the channel will be displayed

3. If necessary, enter the test number for the test that you want to select
and repeat the testing.

o If the test data for a channel is missing and the test had been selected,
check that the test could be performed on the channd.

e For example, if the test measures both the visual and aural carriers,
check that there is an aura carrier present.
a If the system composite second order (CSO) and composite triple beat

(CTB) test data is missing, ensure that YES was selected when the CSO
and CTB testing prompt appeared. (The selection for CSO and CTB testing
is not saved with the test plan.)

To check and select CSO and CTB testing:

1. Press Measure Now YES CSO and CTB testing will be performed on

the channel specified by the SYS BTS TST CHNL softkey in the Setup
menu.

2. If NO is sdlected after pressing Measure Now , CSO and CTB testing
will not be performed.
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CAUTION

If You Have a Problem
Other Problems

If the test results are not what you expected

If the test results are not what you expected, it could be because of one of the
following:

Do not exceed the specified power input limit for the analyzer.

| The input signal was not connected.
o Ensure that the signal is present at the analyzer input.

o Ensure that the coupler connections and rear-pangl connections are
made. See Chapter 2 for more information.

o Ensure proper test signals, line location and field number were specified
for the Option 107 required tests.

o Theinput signa is too low to be measured.

o If the input signal is too low, use a preamplifier to boost the input signa
(ensure that the voltage and power of the input signal does not exceed
the specified input limits for the analyzer). See “Cable TV Measurement
Specifications and Characteristics’ in Chapter 9 for more information
about the minimum carrier level needed.

o The wrong tune configuration was selected.
o Ensure that the correct tune configuration has been selected.
o The externa pad function was selected, but an external pad was not used

e If you are not using an external pad, ensure that EXT PAD YES NO
softkey label has NO underlined. See “Step 1. Configure the test
system” in Chapter 3 for more information.
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If the wrong date or time is displayed

The analyzer has a red-time clock that is powered by an internal battery.

If the real-time clock is set to the wrong time or date, use the following
procedure to reset the time and date:

1. Press (CONFIG), TIMEDATE

2. If the time and date are not displayed in the upper-left corner of the
analyzer screen, press TIMEDATE ON OFF so that ON is underlined.

3. To reset the time, press SET TIME , enter the time (in 24-hour format) in

the hour, minute, second format using the data keys, then press (ENTER).
For example, entering 133010 corresponds 1:30:10 pM.

4. To reset the date, press SET DATE , enter the date in the year, month, day

format, then press (ENTER). For example, entering 910305 corresponds to
March 5, 1991.
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How to Contact Hewlett-Packard

In the unlikely event something goes wrong with your analyzer, refer to the
documentation for the analyzer about returning it for service. If you need to
contact Hewlett-Packard for a problem with the HP 85721A personality, you
can call your nearest Hewlett-Packard Sales and Service office listed in the

following table.
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How to Contact Hewlett-Packard

Hewlett-Packard Sales and Service Offices

US FIELD OPERATIONS

Headquarters
Hewlett-Packard Co.
19320 Pruneridge Ave.
Cupertino, CA 95014
{800) 752-0900

Atlanta Annex
Hewlett-Packard Co.
2124 Barrett Park Drive
Kennesew, GA 30144
14041 648-0000

California, Northern
Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94041
14151 694-2000

Illinois

Hewlett-Packard Co.

5201 Tollview Drive

Rolling Meadows, IL 60008
{708) 255-3800

California, Southern
Hewlett-Packard Co.

1421 South Manhattan Ave.
Fullerton, CA 92631

17141 999-6700

New Jersey
Hewlett-Packard Co.
150 Green Pond Rd.
Rockaway, NJ 07866
{201} 586-5400

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
Englewood, CO 80112
1303) 649-5512

Texas
Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
12141 231-6101

EUROPEAN FIELD OPERATIONS

Headquarters
Hewlett-Packard S.A.

France
Hewlett-Packard France

150, Route du Nant-d'Avril 1 Avenue DuCanada

1217 Meyrin 2/Geneva
Switzerland
{41 221 780.8111

Zone D'Activite De Courtaboeuf
F-91947 Les Ulis Cedex

France

133 1169 82 60 60

Germany

Hewlett-Packard GmbH
Hewlett-Packard Strasse
61352 Bad Homburg v.d.H
Germany

{49 61721 16-0

Great Britain

Hewlett-Packard Ltd.

Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RG41 50z
England

144 7341 696622

INTERCON FIELD OPERATIONS

Headquarters
Hewlett-Packard Company
3495 Deer Creek Road
Palo Alto, California, USA
94304-1316

[415) 857-5027

Japan

Hewlett-Packard Japan, Ltd.
1-27-15 Yabe, Sagamihara
Kanagawa 229, Japan

181 4271 59-1311

Australia

Hewlett-Packard Australia Ltd.
31-41 Joseph Street
Blackburn, Victoria 3130

161 31 895-2895

Singapore

Hewlett-Packard Singapore (Pte.) Ltd.

150 Beach Road
#29-00 Gateway West
Singapore 0718

1651 291-9088

Canada

Hewlett-Packard {Canada} Ltd.
17500 South Service Road
Trans- Canada Highway
Kirkland, Quebec H3J 2X8
Canada

15141 697-4232

Taiwan

Hewlett-Packard Taiwan
8th Floor, H-P Building
337 Fu Hsing North Road
Taipei, Taiwan

1886 21 712-0404

China

China Hewlett-Packard Company
38 Bei San Huan XI Road
Shuang Yu Shu

Hai Dian District

Beijing, China

186 1] 266-6888
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Channel Measurements Menu Map and
Softkey Descriptions

What You'll This chapter contains the menu map and descriptions of the softkey functions
Find in This used in channel measurements mode. This chapter contains the following

sections:
Chapter
o channel measurements menu map

o channel measurements softkey descriptions
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Channel Measurements Menu Map

The following menu map shows dl channd measurement mode softkeys and
how they are accessed.
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Channel Measurements Menu Map and Softkey Descriptions

Channel Measurements Menu Map

SPECTRUM ANALYZER SetupT
CABLE TV ANALYZER —® CHANNEL MEAS —®

TV RECEIVER SYSTEM MEAS *

More 1 of 3

CHANNEL. SELECT
LISTEN ON

FM DEV
VIEW INGRESS ——
CARRIER LVL & FRO

Moin 1 of 3

1

L{STEN OFF

CYCLES/MSMT

MAIN MENU

VIEW CO-CHNL

LISTEN AT MARKER —#
100 kHzZRES BW

30 kHzRE S BW

MAIN MENU

LISTEN OFF
DEMOD AM FM

NEXT CHANNEL

SCRAMBLD YES ON

FREO ON OFF

FREO RSLN 10 100Hz

MAINMENU

Figure 5-1. Channel Measurements Main Menu 1 of 3

" The SYSTEM MEAS
L Setup softkey menu is found in Chapter 7.

softkey menus are found in Chapter 6.

pf79a
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GATE ON OFF

Channel Measurements Menu Map and Softkey Descriptions

Channel

-I SELECT LINE

AVERAGE ON OFF

FLD BOTH EVEN 0DD

Measurements Menu Map

GATE ON OFF
AVERAGE ON OFF

MORE INFO INTGRTN RNG SET
Mor e L | NE SEARCH More
MAIN MENU E-ENTER:C/N TEST | CONTINUE ————= MAIN MENU
OTL PWR @ INPUT
— AN MENU —
ATTEN STEP UP
ATTEN STEP ON
INTGRTN RNG SET
—
GO TO £SO/CT8
MORE INFO
MA N MENU MA N MENU
—-
CARRIER/NOISE—
CROSSMOD —————™ MAIN MENU
Cso/CTB————
DEPTH MOD MAIN MENU
Main 2 of 3 SELECT LINE GATE ON OF F ATTEN STEP UP
FLO BQTH EVEN ODD | RESTART AVERAGING | ATTEN STEP DN
ZOOM + MEASURE CTB STEP UP
GATE ON OFF ————#=
NEXT BEAT CTB STEP DOWN
AVERAGE ON OFF
LINE SEARCH More ———————wf MORE INFO
Z00M + MEASURE
- CONT INUE MAIN MENU Prev Menu
NEXT BEAT
Mor e
MAIN MENU ATTEN STEP UP
ATTEN STEP DN
CTB STEP UP
7B STEP DOWN RE-ENTER TEST
ORE INFO T | OTL PWR @ INPUT
TV LINE # L s AIN MENU
rev Menu TR
STOP MEAS i 18Y% G 00D FLD
TRIG EV
MORE  INFO o | TV G EVEN FLD
MAIN MENU — TV TRIG VERT INT
Prev Menu
RE TURN pf7250

Figure 5-2. Channel Measurements Main Menu 2 of 3
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Channel Measurements Menu Map

SYSTEM FRQ RSP

IN-CHNL FRQ RSP
DIF GAIN DIF PHAZ————j
CLD) —————————
DIGITAL CH POWER—
Main 3 of 3

- 1

ENTER STRT FRQ
ENTER STOP FRQ

RECALL F
CONT i NUE
MAITN MENU

Prev Menu

RM INT
—

SWP TEST SETUP
VITS TEST

DO FRQ RESP-T

TAKE REF TRACE
SAVE TRB TO INT
RECALL FRM INT

Prev Menu

MARKER 1

MARKER 2

RESTART MAX HOLD
CALC FRQ RESP

MAIN MENU

TONTS

SWEEP
CENTER FREQ
MARKER ON
MARKER A
MARKER OFF
STOP TEST ——

SELECT LINE
FLO BOTH EVEN ODD

FELECT L INE
FIELD OBD EVEN
# of AVERAGES
AUTO SIG SERCH
Select Test Sig
CONT i NUE

SELECT LINE
FIELD OBD EVEN

AUTO SIG SERCH
Select Test Sig
CONT INUE

MARKER 1
MARKER 2
Average ON OFF

# of Averages

MA TN MENU

FCC COMPOSIT
NTC 7 COMPOSIT

Lj

Prev Menu

MORE [INFO

MA IN MENU

— |

5TH PKT YES NO
PP TEST NTC FCC

Select Test Sig—ui

CONT INUE —

FAST SWEE

=]
SLOW SWEEP

GCR
MULT | ~BURST
NTC—7 CMBNTN
SIN X/X

Prev Menu

MARKER 1
MARKER 2

MORE INFO
MAITN MENU

C COMPOSIT
TC 7 COMPOSIT

MORE INFO

MA IN MENU

Prev Menu

Figure 5-3. Channel Measurements Main Menu 3 of 3

pf726b
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HOLD

DSP LINE ON/OFF
Change Title
LimitLines
ANALOG+ ON/OFF
MORE 1 OF 2

Figure 5-4. Menu

Channel Measurements Menu Map

pf719a
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Channel Measurements Softkey Function De-
scriptions

This section contains the descriptions of the channel measurements softkey
functions. The functions are listed aphabetically according to the softkey
labels.
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CHANNEL SELECT Description

Channel select is a function used in conjunction with measurements. It sets
up the analyzer state for cable TV tests, lets you sdlect a specific channe
number, and centers the specific channel on the analyzer screen.

The channdl is selected based on one of the Eve channd formats available in
the Setup menu as described in Chapter 2: STD, AIR, HRC, IRC, or T.

The channdl is displayed on screen in a 6 MHz span to show both the visual
and aura carriers. The visua carrier is positioned just below the reference
level.

As an dternative to selecting T in Setup , upstream (T) channels can be
sdected by entering negative channg numbers from any of the formats. STD,
AIR, HRC, or IRC. For example, to select channel 7, enter -7.

FM broadcast station frequencies can be tuned by selecting channels 201
through 300. These channd designations are defined in the Code of Federal
Regulations, Title 47, part 73.201.

Vaid channels for gated (non-interfering) and color measurements are 2
through 134 standard tuning.

16324153 HOV 23, 1993
47 CHANNEL (370>

REF 48.8 dBmVY AT 10 dB
PEAK - " ; ;
L06 : : : : : : : : :
ég/ ........ . ......... .’ ......... . ......... . ......... I ,,,,,,,,, . ......... . ......... . ......... LISTEN
: : : : : : : : : oN
FN DEV
VIEW
. INGRESS
WA SB
SC Fsft. CARRIER
CORR LYLEFRQ
Main
1 of 3
SENTERO 0 0 MH2 SPAN1.800 GHz
RES BW 3.8 MHz VBH 1 MHz SWP 360 msec RT

Figure 5-b. Select Channel
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Procedure 1. To select a channd after the analyzer is preset or powered on, press the
following anadyzer keys:
CABLE TV ANALYZER
CHANNELMEAS
Enter the channel number, then press (lower right-hand hardkey).
See Figure 5-5.

2. Up and down arrow keys ((ff) and (ID) select the next higher or lower
channel number, respectively.

3. The current channel number appears next to the channel format at the top
of the screen in the title line. See Figure 5-6.

16: 18: 00 NOV 23, 1993
CHANNEL 2 (57D

REF 15.8 dBmV AT 10 dB

PEAK

LOG N

10

a8/ \ LISTEN
ON

4
CHANNEL ”
2 \ FM DEV

M l VL e

INGRESS

v' , |
o W hwerttishlf | Dowd
sc Fsy CARRIER

CORR LVLEFRQ

Main
1 0f 3

CENTER 57.000 MHz SPAN 6.000 MHz
RES BW 30 kHz vBw 30 kHz SWP 20 0 msec

Figure 5-6. Channel Selected
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Hints

1. The visual carrier of a channel must be “on” before the CHANNEL SELECT function can
correctly center the channel.

2. Do not use the data knob for selecting channels.
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Procedure

DL DELTA ON OFF Description

The display line delta function displays the change, in percent, between
a reference display line and the display line activated by pressing
DL DELTA ON OFF The percentage is displayed in the active function block.

1. Set up the desired measurement.

2. Press (DISPLAY), then DSP LINE ON OFF to activate the display line to be
used as the reference.

3. Use the knob to position the display line.

4. Press More 1 of 2, then DL DELTA ON OFF to activate the display line
delta function.

5. Position the display line delta using the knob.
6. Read the percent change in the active function block.

Figure 5-7 shows the reference display line at the top of the signal and the
display line delta at the bottom of the signal. The measurement shown was
performed in Analog + display mode.
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10189319 0EC 13, 1993 ]
¥ 4 m m
REF 60.19 aV AT 10 dB GRAT
P —
E;‘NL TR OHoFF
ANNOTRTN
ONOFF
THRESHLD
o N OFF
Change
‘ Prefix
sc Tel | cEyeA MY N i
CORR B : oo : Lo ON OFF
More
: : : : : : : o 2
CENTER 77.298 MHz SPAN B Hz
L YRES BW1.0 MHz #VBUWAMH 2 #SWP 20.80 msec RT D

Figure 5-7. Display Line Delta

To increase the ability to view the DISPLAY LINE DELTA (%) value when it is
obscured by a video signa (as in Figure 5-7), momentarily blank the active

trace. For example, press Trace and then Blank A to view the vaue.
Then press Clear Write A to reactivate the trace.

When using the delta display line function, if the active function control is
transferred to some other function (for example, Amplitude) or turned off

with Hold , the display line and delta display line must be set up again to
reactivate the delta display line control.

Press twice to return to the cable TV analyzer menu.
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Procedure

DO FRQ RESP TST Description

The frequency response measurement compares a spectrum stored a a
reference point to a spectrum a any other point in the system where you
want to evaluate the frequency response. The signal level and amplitude
slope should be approximately the same as the reference trace.

1. Take a reference trace, using TAKE REF TRACE or recdll a trace
from interna memory by using RECALL FRM INT Refer to the

TAKE REF TRACE or RECALL FRM INT descriptions for more information
about these functions.

2. After the reference trace appears on screen, press CONTINUE , then press
DO FRQRESP TST .

3. To aign the frequency of the measurement trace with that of the reference
trace, press CENTER FREQ , and use the (ff) (step up) and () (step down)
keys (do not use the data knob) to minimize amplitude ripple that may
occur over the entire trace (small variations spaced by 6 MHz). Best
results occur when the keys are pressed when the sweep is in the last
division to the right. This adjustment is not necessary unless the ripple is
annoying or your measurement must be very precise. At this point, you
can use the marker functions to evaluate the data while the measurement
is in progress. See Figure 5-8.
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5 34: 37 NOV 23, 1993
(4 MKR A -289.4 MHz
REF 48.5 dBmV AT 10 dB -.49 d8 CONTS
PEAK SWEEP
LOG *
2
a8/ CENTER
FREQ
MARKER A
0 -283.4 MHz MARKER
L ~.49 dB
40.5 ON
dBmv N, S LTI it
MARKER
WA VBl
sC FC MARKERA
CORR OFF
SYSTEM FREQUENCY RESPONSE SToP
EASUREMENT IN PROGRESS TEST
CENTER 239.5 MHz SPAN 371.0 MHz
#RES BW 5.0 MHz #VBW 1 MHz #SWP 8 00 sec

Figure b-8. System Frequency Response

4. Pressing MARKER ON or MARKER DELTA assists the operator to End the
peak-to-valley vaues using the marker. For ease of usg, it is recommended
to press hardkey before using these keys.

5. Pressing CONTS SWEEP restarts the sweep after having pressed the
hardkey.

6. Pressing MARKER OFF turns the marker off.
7. To stop the test, press STOP TEST . This will stop the measurement and
display the frequency response trace.

8. The results can now be stored to internal memory, memory card, or
printed.
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Notes

1. Do not press DO FRQ RESP TST without first recalling the reference to trace B. Using
RECALL FRM INT automatically puts the trace into trace B.

2 Aways press STOP TEST to exit the DO FRQ RESP TST function, otherwise the
display will be left in 2 dB per division and the traces will likely be off the bottom of the screen.
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Procedure

GATE ON OFF Description

The gating function alows you to make carrier-to-noise and composite second
order (CSO) distortion measurements without turning off modulation (Option
107 required).

The following procedure assumes that the GATING YES NO function in the

Setup menu is set to NO. For more information about GATING YES NO ,
refer to “Step 1. Configure the test system” in Chapter 2.

1. Select the required channel using the CHANNEL SELECT softkey. The
-analyzer automaticaly tunes to the selected channel.

2. After selecting the desired measurement, press GATE ON OFF to
underline ON.

3. The analyzer automatically searches for a quiet line.

If the analyzer Ends a quiet line, and if PAUSE YES NO in the Setup
menu is set to NO, the measurement is executed. If the andyzer finds a

quiet ling, and if PAUSE YES NO in the Setup menu is set to YES, you
must then press CONTINUE to execute the measurement.

4. If a quiet line cannot be found automatically, perform the following steps:

a. Press LINE SEARCH to perform an auto search, or press

SELECT LINE , enter a line number using the data keys, then press
(ETER).

b. Press FLD BOTH EVEN ODD if you want to change the Eeld.

C. Press CONTINUE to complete the measurement and display the test
result on the screen.
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5. Press the AVERAGE ON OFF softkey to perform a trace averaging function
to smooth the trace.

6. In the carrier-to-noise measurement, press INTGRTN RNG SET to position
the two markers within the desired measurement range.

Rather than using a single measurement point, the INTGRTN RNG SET
softkey allows you to specify a range over which the measurement will be
made. This accounts for the non-flathess of the noise floor.
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LISTEN ON OFF Description

The listen on function is available in analyzers with demodulation capability
(Option 102). The listen-on function demodulates the aural carrier so that it
is audible through the built-in speaker.

Procedure 1. Select a channel, then press LISTEN ON .
2. Adjust volume with the front-panel volume knob.

3. Press LISTEN OFF to exit the function.
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Procedure

RECALL FRM INT Description

The recal from internal memory function recalls a trace into trace B for use
as a reference trace or to recall a system frequency response trace.

This function simplifies recalling a trace from the analyzers internal memory.
A trace can aso be recaled from a memory card using procedures provided in
the analyzer user's guide.

1. To recdl atrace into trace B, press RECALL FRM INT

2. After the message REGISTER # appears, enter the trace number the trace
was stored under in SAVE TRB TO INT , then press (ENTER).

The trace is recalled to trace B in view mode. It is complete when the
message MAX REG # = 52 is added to the display as shown in Figure 5-9.

[ 16:36:18 NOV 23, 1993
15134322 NOV 23, 1993
REF 42.5 dBaV AT 10 dB ENTER
PEAK - - : - ; - - - - STRT FRQ
LOG
10
ENTER
g8/ STOP FRQ
REGISTER #
2
"MAX REA# = 52
................................................................................................ oL
............................................................................................. FRM INT
SA Ve
sC FC - L CONTINUE
CORR
MATH
MENU
START 54.0 MHz STOP 425.0 MHz
YRES BW 5.0 MHz #VBW 1 MHz YSWP 8.00 sec

Figure 5-9. Trace B, Recalled

5-20



Channel Measurements Menu Map and Softkey Descriptions
Channel Measurements Softkey Function Descriptions

Procedure

SAVE TRB TO INT Description

The save trace B to interna memory function stores trace B in internal
memory.

This function simplifies saving either a reference trace or a test result to
internal memory. This trace can aso be saved to a memory card using
procedures provided in the analyzer user’s guide.

1. After setting up to display the desired trace, press SAVE TRB TO INT

2. The message (ENTER O-5 or 11 ¢ THRU MAX REG #?) appears. Enter a
trace register number between 0 and the MAX REG #, then press (ENTER).

Note that registers 6 through 10 are used by the HP 85721A personality.
Therefore, it is recommended not to use these registers to save the
reference trace.

3. Trace B is saved internally when the message TRACE B SAVED appears as
shown in Figure 5-10.

/;5:41:44 Nov 23, 1993
REF i5.i dBmX, AT 16 dB 00 FRQ
PEAK - - " " p - RESP T8T
LOG :
: : TRACE
SAVE TRB
TO INT
RECALL
FRH INT
WA S8
S P e
CORR
Prev
: : : : : : : : : fenu
START 54.8 MHz STOP 425.0 MHz
L RES BW 3.8 MHz VBW 1 MHz SWP 20.0 msec RT

Figure B-10. Trace B, Saved
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NOTE

Another method of saving traces, internally or to a memory card, utilizes the functions under the
SAVE ) key. Refer to the analyzer user's guide for a description.

Hint

When using this function to save reference traces, be sure to record the trace register that each
reference trace was saved under. This precaution helps prevent restoring over useful reference traces

and recalling the wrong register when using DO FRQ RESP TST
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Procedure

TAKE REF

TRACE Description

A reference trace measurement can be made at any point in the system that
you want to use as the “reference” For example, typica reference spectrums

can be set up a the output of the headend or AML hub. Thirty-two or more
reference traces can be stored.

1. Press the following analyzer keys:

Main t of

3 Man 2 of 3

SYSTEM FRQ RSP

2. Set the start and stop frequencies of the analyzer to include all channels
being tested in the system.

o Press ENTER STRT FR§ , then enter the lowest channel frequency.
o Press ENTER STOP FRG , then enter the highest channd frequency.

For your convenience when repeating this setup, save this analyzer state

for later recall

58 WB
3C FC
CORR

3TART
#

16:43:20 NO"J 23, 1993
REF 49.0 dBmY AT 29 dB

FAST SWEEP = 2 SEC (GENERAL USE) -
SLOW SWEEP = 8 SEC (HELPS SMOOTH SCRAMBLING)

SWEEPTIME
2.00 sec

54.8 MHz STOP 425.0 MHz

RES BW 5.8 MHz #VBH 1 MHz #SUP  2.80 sec

FAS
SHEE

SLo
SWEE

RT

Figure 5-11. Fast and Slow Sweep
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3. Sweep time is now the active function, if desired, adjust the sweep time
before continuing the frequency response setup. If sweep time is not
changed, the analyzer uses the default values.

Continue the frequency response setup by selecting FAST SWEEP or
SLOW SWEEP . See Figure 5-11.

o If FAST SWEEP is pressed, the analyzer sweeps at the selected sweep
time, or a the 2-second default value.

o If SLOW SWEEP is pressed, the analyzer sweeps at the 8-second default
value.

During this setup step, the analyzer converts the reference spectrum
into a reference trace, which connects the carrier peaks into a
continuous line. When the setup is finished, the conditioned reference
spectrum appears, as shown in Figure 5-12, along with the message
SETUP FINISHED SAVE THIS TRACE.

Hints

A less accurate, but more real-time, response can be obtained by entering a faster sweep time such as
0.1 seconds. This response is more variable for scrambled channels, but still is useful for a quick look.
Experiment to find your own optimum setup.
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16144118 NOV 23, 1993

2
REF 49.0 dBmV AT 20 dB 00 FRQ
PEAK . . . ; RESP TST
LOG
19

TAKE REF
a8/ TRACE

SETUP FINISHED.

SAVE THIS REFERENCE SAVE TRB
“TRACE. T0 INT
.................................................................................................. RECALL
.............................................................................................. FRM INT

SA VB
SC Pl e e e
CORR
Prev
. . ; ; . . . Menu
START 64.8 MHz STOP 425.8 MHz
YRES BW 5.8 MHz #VBW 1 MHz #SWP 8.88 sec RT

4. Press SAVE TRB TO INT , enter a trace register number, then press

Figure 5-12. Conditioned Reference Spectrum

to store the reference spectrum and analyzer state in nonvolétile
memory. See the SAVE TRB TO INT function for more information about

saving trace B. Wait until the message TRACE B SAVED appears before

proceeding. See Figure 5-13.

5. With a reference trace displayed on the analyzer press DO FRG RESP TST
to begin the actua comparison test between the reference and the signas
under test. Refer to the section entitled “DO FRQ RESP TST” for more

information.
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[ v [}
/;6.44.57 HOV 23, 1993
REF 49.0 dBmVY AT 20 dB D0 FRQ
PEAK RESP TST
LOG
ég/ ................................................................................................... TAKE: REF
: : : IRACE
TRACE B SAVED o
ey SﬁVE TRB
N\/\ ............ v INT
e N e T —— Rl
............................................................................................ FRM INT
SA VB
S E L e e e e
CORR
Prev
. Menu
START 54.8 MHz STOP425.8 MHz
¥RES BW 5.8 MHz #UBU L MHz ¥SWP 8.88 sec RT

Figure 5-13. Trace B Saved to Internal Memory

Hints

1. FAST SWEEP is used for systems that do not have scrambled channels. However, the fast
sweep is useful in making rough measurements and adjustments on systems with scrambled
channels. More accurate results can be obtained in a following test with the slow sweep.

2. SLOW SWEEP allows the analyzer to measure the vertical sync pulse level when the horizontal
sync pulse has been suppressed. An H-second sweep normally is optimum for this measurement,
but for analyzer spans greater than 300 MHz, a slower sweep time may be necessary to reduce
trace fluctuations caused by the scrambling.
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VIEW CO-CHNL Description

This function alows the user to measure the relative power of any co-channel
signa that is present.

Procedure Observe the co-channel carrier in 10 kHz increments on either side of the
main carrier by pressing the following anayzer keys.
VIEW INGRESS
VIEW CO-CHNL
83:29:56 JAN 12. 1993 RVERN
v CHANNEL (5T0) MKR a 10.80 kHz
EF 22.7 dBmV ATTEN 1@ dB -37.79 dB
EAK . T
06 ’ : ; ; -
a ......... ......... .......
B/ : : : : : : : :
MARKER a
10.0a kHZ ...............................................
'~37.79 dB
s A S S
I T AT SO N OIS U ¥ NI W
CORR
...................................................................................... -
1 MENU
ENTER 67.23675 MHz SPAN 50,00 kHz
RES BW 1.8 kHz #VBUW 10 Hz SWP 15.8 sec

Figure 5-14. View Co-Channel
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System Measurements Menu Map and
Softkey Descriptions

What You’ll This chapter contains the menu map and descriptions of the softkey functions
Find in This used in system measurements mode. This chapter contains the following
sections:

Chapter

e System measurements menu map
. System measurements softkey descriptions
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System Measurements Menu Map

The following menu maps are a graphic representation of all system
measurement softkeys and how they are accessed.
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SPECTRUM ANALYZER Setup t ENTER LOCATION =l
CABLE TV ANALYZER CHANNEL MEAS * ENTER TEMP ———————————— R
TV RECEIVER SYSTEM MEAS Recall Tstplan ————q —_—
—_ R Measure Now ———— JR—
J— J— Timed Megsure —
MORE 1 OF 3 P More 1 of 2 MAIN MENU

YES DUMP TO SCREEMN NEXT PAGE _—
DUMP TO PRINTER} PREV PAGE MAIN MENU
DUMP TO RAM CARD GO TO PAGE

PRINT REPORT
STORE TO CARD

NO Main Menu Main Menu

RECALL FRM INT T PLAN 1
RECALL FRM CRD PLAN 2
— PLAN 3
—_— PLAN 4

5

Prev Meny DONE

FA—RT TIME ‘—”?DAY‘S DATE
STOP TIME .l TODAY’S TIMEDATE
TIME (NTERVAL
DUMP TO PRINTER
DUMP TO RAM CARD
Main Menu Prev Menu TODAY’'S DATE

Menu pt714a

Figure B-1. System Measurements Menu 1 of 2

" The CHANNEL MEAS softkey menus are found in Chapter 5.
JfThe Setup softkey menu is found in Chapter 7.
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Create Tstplan ——m ENTER BY CHANNEL —wm

Recal | Data
CATALOG CARD
VIEW LAST
VIEW CH SEL
More 2 of 2

ENTER BY RANGE
CLEAR TST PLAN

Save Tstplan

VIEW CH SEL

Prev Menu

DATA TO PRINTER
DATA TO SCREEN

Prev Menu

NEXT PAGE
PREV PAGE
GO 7O PAGE
PRINT REPORT
STORE TG CARD

Main Menu

System Measurements Menu Map and Seftkey Descriptions

VIEW

Prev

SAVE
SAVE

Prev

System

CH SEL

Menu

T0 INT MEM —m
70 MEM CARD———®

Menu

Figure 6-2. System Measurements Menu 2 of 2

Measurements Menu Map

PLAN
PLAN
PLAN
PLAN
PLAN
DONE

g N

pf715a
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scriptions

This section contains the descriptions of the system measurements softkey

functions. The functions are listed aphabetically according to the softkey
labels.

ABORT Description

Allows you to stop the measurement.

It may take severa seconds for the measurement to end after ABORT has
been pressed.

ALL TESTS Description

Allows you to sdlect all tests for the currently selected channd.
Press CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2,

Create TstPlan , ENTER BY CHANNEL or ENTER BY RANGE, YES or NO
to accessALL TESTS.
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CATALOG CARD Description

Allows you to view alisting of the files stored on a RAM card or a ROM card.

Figure 6-3 shows the catalog listing of a RAM card with test data files stored
on it. Table 6-1 explains the different items in the catalog listing.

4}6 147:20 NOV 23, 199
REF 249.0° dBmV AT 20 LOAD

PEAK [HFEESY 123 FILE
LOG /15\/39 150143 Nuv 19, 1993
10
dB/
OELETE
FILE
SELECT
PREFIX
SA VB
st FC Exit
CORR| ¢atalog
Previous
Menu.
START 54.8 MHz STOP 425.8 MHz
#RES BW 5.8 MHz #VBW 1 MHz ¥SWUP B8.80 sec RT

Figure 6-3. An Example of Cataloging a RAM Card




See Also
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Table 6-1. Cataloging a Memory Card

Number

[tem

Description

File type

A file type is assigned to every file that is saved on a RAM card.
The “t” indicates the file is a trace data file. {The test data and
test plans are stored as trace data files.l The “d” indicates the file
is a downloadable program file. {The HP 85721A personality is
stored as a downloadable program file.}

File name

Every file on the RAM card has a file name. The file name consists
of the file type, a prefix, and the file number. When you store test
data, the prefix is set to “FILE”

Total number of records

Displays the total number of records on the memory card. The
number of records times 256 {bytes per record), divided by 1024
{bytes par kilobyte) yields the size of the memory card in kilobytes.

Data type

This field describes the file type as follows: “AMP is for the
amplitude correction factor file type, “BLP” is for the downloadable
program file type, “LIMIT" is for the limit-line file type, “STATE" is
for the instrument state file type, end ‘TRACE” is for the trace data
file type.

Starting address

This is the RAM card address for the beginning of the file.

File length

The file length number represents the number of records in the file.
To determine the available space left on a memory card, subtract
the sum of this column from the total number of records. For
example, the sum of the number of records for the 3 files that are
shown in Figure 8-1is 187. The total number of records for the
memory card is 512, so the available number of records on the
memory card is approximately 325.

Time of creation

The time and date that the file was created.

Press CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2 to access
CATALOG CARD.

“Cataloging a RAM Card" in Chapter 3.
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CLEAR TESTS Description

Allows you to clear al selected tests for the current channel. Press
CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2, Create TstPlan,

ENTER BY CBANNEL or ENTER BY RANGE , YES or NO to access
CLEAR TESTS

See Also

CLEAR TST PLAN Description

Allows you to clear the current test plan.

CLEAR TST PLAN clears the current test plan by removing the channel
numbers and the tests for those channels from the current test plan.
CLEAR TST PLAN does not do any of the following:

o Ddete any of the test plans that have been saved in anadyzer memory
(plans 1 through 5).

o Delete any of the test plans that have been saved on a RAM card.
« Deélete the location code (if one was entered).
o Delete the temperature entry (if one was entered).

Press CABLE TV ANALYZER , SYSTEM MEAS , Morel of 2,
Create TstPlan to access CLEAR TST PLAN

“Clearing the Current Test Plan” in Chapter 3.
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Create TstPlan Description

Allows you to access the functions used for building a test plan. Pressing
Create TstPlan accesses ENTER BY CHANNEL , ENTER BY RANGE,
Save TstPlan', VIEW CH SEL , and Prev Menu.

Pressing CABLE TV ANALYZER SYSTEM MEAS , More 1 of 2 accesses
Create TstPlan.

DATA TO PRINTER Description

Allows you to retrieve the test data from a RAM card file and send it to a
printer to be printed. (The printer needs to be connected to the anayzer.)

Figure 6-4 shows an example printout. Table 6-2 explains the different items
on a printout.
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N

TERIPPS

DATA FILE: 5

PAGE #: 1

SYSTEM

HP 85721A CABLE TV MEASUREMENT

SY

STEM

OATE OF MEASU

[ LOCATION CODE

o

ENTERED TEMPE

SERIAL NUMBER

-

OVEN REF: YES

v
TUNE CONFIG:
4

CT1B=68.2 dB

TIME CF MEASUREMENT:

REMENTS: 11/24/93
17:30

= 930025
RATURE = 70

= 103

STD

6.0 MHz from CHS37 carrier

CS80=57.1 dB 4.75 MHz abova CHS57 carrier
DATA FILE: 5 PAGE #: 2
Tests Channel Number
42 43 44 45 46
Vis Lvl dBm 26.5 31.1 32.6 32.7 32.8
Aur Lv| 4d8B 9.8 12.8 14.4 14.8 14.5
Vis Freq MHz 55. 61. 67. 77. 83.
25996 24838 23998 25997 26023
Aur Freq AMHz 4.50003 4.50009 4.50003 4.50004| 4.50004
MOD DEPTH % 89.86 73.4 - 89.7 85.6
HUM % 0.6 0.9 - 1.2 0.7
€SO a8 56.5 32.5 -
C/N aB 44.4 - 47.6 -
LN, FLD 12,8 , - 12,8 -t
CLDt ns 32 -79 -
0G % 4.6 - 8.2 -
DP degrees 1.2 .- .- 1.5 .o
LN, FLD. SIG 18.E.F L - L 18,0,F s
FREQ RESP .dB 2.0 -
LN, FLD, SIG 19,8,.G L P [ T
FM DEV .kHz 27.5 15.0 22 9 22.9 6.8
Figure 6-4. An Example Printout
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Table 6-2. Information Contained in a Printout

Number

Description

o B w N

12

Date and time the measurements were begun,* (Time is given in a 24-hour format.l
The location code.”

The temperature.*

The analyzer serial number.f

Whether or not the spectrum analyzer had an oven reference.+ The oven reference is available as ar
option (Option 004) for HP 8590 E-Series spectrum analyzers and is standard on the HP 8591C
analyzer.

The tune configuration.

The results of the composite triple beat testing /if CTB testing was selected when the testing was
performed).

The file number of test data file.

The tests.

The test results. An entry with a dash [-'] indicates that the test was not performed.

The channel number.

The asterisk indicates that the channel was selected as a scrambled channel.

The location code and temperature entry are entered by the operator.
The information for this entry is from the analyzer used to do the testing.

Press CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2 , Recall Data
to access DATA TO PRINTER

See Also “Step 3. Ingtal a printer” in Chapter 1.
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DONE Description

Allows you to indicate that you have finished making your selection.

(The DONE softkey should not be confused with the DONE programming
command. )

DUMP TO PRINTER Description

Allows you to have the test results sent to a printer when using

Measure Now or Timed Measure The printer needs to be connected to
the anayzer.

Figure 6-5 shows an example printout. Table 6-3 explains the different items
on a printout.

Press Measure Now , Yes or No , or Timed Measure to access
DUMP TO PRINTER.
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DATA FILE: 5 PAGE #: 1

HP 85721A CABLE TV MEASUREMENT SYSTEM

DATE OF MEASUREMENTS: 11/24/93
TIME OF MEASUREMENT: 17:30

> LOCATION CODE = 930025

~ ENTERED TEMPERATURE = 70

|. SERIAL NUMBER = 103

. OVEN REF: YES

TUNE CONFIG: STD

CTB=68.2 dB8 6.0 MHz from CH57 carrier
C80=57.1 dB 4.75 MHz above CHS57 carrier

NNV

/E’)

DATA FiLE: 5 PAGE #: 2
Tests H Channe! Number
43 a4 * 45 46
Aur LFrdBIMHZ [Ss 61182 6144 14.8 3148
I 83.
Aur Freq AMHz 4.25996 4.24838 4 50003 4.25997| 4.26023
MOD DEPTH % 89 6 734 | 89 7 | 85.6
HUM % 06 0.9 12 .
CSC dB 56.5 - 32.5
9 C/N dB 44 4, - 47.6
LN, FLD 12,8 12,8
CLDI ns 32 B R .79
DG % 4.6 8.2
DP degrees 1.2 -, - - - 1.5
LN, FLD, SIG 18.E,F F e 18,0,F
FREQ RESP .dB 2.0
LN, FLD, SIG 19,B.G L L
FM DEV .kHz 27.5 15.0 22.9 22.9 6.8

Figure 6-5. An Example Printout
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Table 6-3. information Contained in a Printout

Number

Description

oW N

12

Date and time the measurements were begun.” {Time is given in a N-hour format.!
The location code.”

The temperature.”

The analyzer serial number.t

Whether or not the spectrum analyzer had en oven reference.t The oven reference is available as a
option [Option 0041 for HP 8590 E-Series spectrum analyzers and is standard on the HP 8531C
analyzer.

The tune configuration.

The results of the composite triple beat testing {if CTB testing was selected when the testing was
performed).

The file number of test data file.

The tests.

The test results. An entry with a dash [} indicates that the test was not performed.
The channel number.

The asterisk indicates that the channel was selected es a scrambled channel.

* The location code and temperature entry are entered by the operator.
t The information for this entry is from the analyzer used to do the testing.

See Also “Step 3. Install a printer” in Chapter 1.
“Step 6. Make the measurements now” in Chapter 3.
“Making Timed System Measurements’ in Chapter 3.
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See Also

DUMP TO RAM CARD Description

Allows you to store the test results on a RAM card when using Measure Now

or Timed Measure The RAM card must be formatted and ready for use

to store the test data. A test data file is stored on the RAM card for each
instance of a measurement set for Timed Measure Up to 34 files of test
data can be stored on a 128 kilobyte or 8 files on a 32 kilobyte RAM card. A
file name is created for each file of test data stored on a RAM card. The file
name for the test data consists of a “t”, “FILE,” an underscore (“.”), and a
number (between 1 and 40) that you enter. If you use the same number as
an existing file stored on a RAM card, it overwrites the file on the RAM card.
For Timed Measure , file humbers begin with the number you enter and are
automatically incremented with each measurement set.

Overwriting a file does not change the time and date entry shown when the
RAM card is cataloged. If you want the time and date to reflect when the new
file was written to the RAM card, you need to delete the existing file, then
save the new file,

If there is not enough room on the RAM card, you need to delete
unwanted files from the RAM card. To ddlete files from the RAM card, use

DELETE FILE (deletes a single file from the RAM card). DELETE FILE is
found under the hardkey.

The RAM card can be cataloged by using CATALOG CARD

Press Measure Now, Yes or No, or Timed Measure to access
DUMP TO RAM CARD .

“Formatting a RAM card” in Chapter 3.

“Step 6. Make the measurements now” in Chapter 3.
The description of Recall Data in this chapter.
“Making Timed System Measurements’ in Chapter 3.
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DUMP TO SCREEN Description

Allows you to send test results to the analyzer screen. If data is sent to the
screen, the following options are available:

« NEXT PAGE displays the next page of test results.

o PREV PAGE displays the previous page of test results.

o GOTO PAGE displays sdlected page number.

o PRINT REPORT prints a test results report.

+ STORE TO CARD stores test results to a RAM card.

Press CABLE TV ANALYZER , SYSTEM MEAS , Measure Now , Yes or No to

access DUMP TO SCREEN

See Also “Step 6. Make the measurements now” in Chapter 3.
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Sea Also

ENTER BY CHANNEL Description

Allows you to enter channels individually or to edit the test plan. A
maximum of 158 channels (channel numbers 0, 2 through 158) can be
entered into a test plan. Valid channels using Option 107 include 2 through
134.

Press CABLE TV ANALYZER , SYSTEM MEAS , Morel of 2,
Create TstPlan to access ENTER BY CHANNEL.

“Step 1. Select an individual channel” in Chapter 3.

See Also

ENTER BY RANGE Description

Allows you to enter channdls as a range of channel numbers. Unlike
ENTER BY CHANNEL , you cannot use ENTER BY RANGE to edit or delete a

channd. A maximum of 158 channels (channel numbers 0, 2 through 158)
can be entered into a test plan.

Press Test Plan to access ENTER BY CHANNEL

“Step 2. Select a range of channels’ in Chapter 3.
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ENTER LOCATION Description

Allows you to enter a location code. You do not have to enter a location code;
it is only for your convenience to help you keep track of where the test data
originated. The location code can be up to seven digits long.

If you do not enter a location code, the default location code will be either
the location code that was previously entered or, if a location code was not
previousy entered, a “0.”

On the RAM card, the location code is stored in the test data file. The
location code is printed when the test data is printed.

In analyzer memory, the location code is not stored with the current test plan
in plans 1 through 5. The location code is stored in nonvolatile analyzer
memory, however. Storing the location code in nonvolatile memory means
that once a location code is entered, it will be used as the location code until
a new location code is entered or the HP 85721A persondity program is
deleted from analyzer memory.

Pressng CABLE TV ANALYZER, SYSTEM MEAS accesses ENTER LOCATION

“Step 3. Enter the location code” in Chapter 3.
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See Also

ENTER TEMP Description

Allows you to enter the temperature. You can enter a number from -999
to +999. The temperature is entered without Celsius or Fahrenheit units.
The analyzer does not measure the temperature. You must provide the
temperature reading.

You do not have to enter a temperature; it is only for your convenience. If
you do not enter a temperature, the default temperature entry will either be
the temperature that was previously entered or, if a temperature reading was
not previously entered, a “0.”

On the RAM card, the temperature entry is stored in the test data file. The
temperature entry is printed when the test data is printed.

In analyzer memory, the temperature entry is not stored with the current test
plan in plans 1 through 5. The temperature entry is stored in nonvolatile
analyzer memory, however. Storing the temperature entry in nonvolatile
memory means that once a temperature is entered, it will be used as the
temperature until a new temperature is entered or the HP 85721A personality
program is deleted from analyzer memory.

Pressng CABLE TV ANALYZER , SYSTEM MEAS accesses ENTER TEMP .

“Step 4. Enter the temperature” in Chapter 3.
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See Also

GOTO PAGE Description

Allows you to sdlect a specific page of on-screen test results to view.

Press CABLE TV ANALYZER, SYSTEM MEAS , Measure Now , Yes or
No , DUMP TO SCREEN to access GOTO PAGE , or press More 1 of 2,
VIEW LAST (if a measurement was previousy made).

“Step 6. Make the measurements now” in Chapter 3.

Main Menu Description

Allows you to access the main menu of the system measurement mode.
The main menu contains the following softkeys. ENTER LOCATION ,

ENTER TEMP , Recall TstPlan , Measure Now , Timed Measure,
Create TstPlan , Recall Data, CATALOG CARD, VIEW LAST,
VIEW CH SEL .

The main menu of the system measurement mode can also be accessed by
pressing (MoDE), CABLE TV ANALYZER , SYSTEM MEAS
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Measure Now Description

Accesses the functions that allow you to initiate the testing immediately
(instead of initiating testing at a later time) and send the test results to the
screen, a printer, or to a RAM card.

Pressing Measure Now will display a screen that alows the option of
selecting CTB testing. Then, the DUMP TO SCREEN , DUMP TO PRINTER ,
DUMP TO CARD , and Main Menu softkeys are accessed.

Pressing CABLE TV ANALYZER , SYSTEM MEAS accesses Measure Now

Sea Also “Step 3. Install a printer” in Chapter 1.

NEXT PAGE Description

Allows you to select the next page of on-screen test results.

Press CABLE TV ANALYZER, SYSTEM MEAS , Measure Now , Yesor No,
DUMP TO SCREEN to access NEXT PAGE.

See Also “Step 6. Make the measurements now” in Chapter 3.
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NO Description

Allows you to select not to do the function. If you press CLEAR TST PLAN
and then press NO , you have selected not to clear the current test plan from
analyzer memory. If you enter a channel by using ENTER BY CHANNEL or

ENTER BY RANGE and then press NO , the channel or range of channels will
be treated as channels that are not scrambled.

NO is accessed either by pressing CLEAR TST PLAN or by entering a
channel number with ENTER BY CHANNEL or ENTER BY RANGE .

Saving the current test
plan in plan 1

PLAN 1 Description

Allows you to select test plan 1 as the test plan number for either saving the
current test plan or recalling a previously saved test plan.

Saving the current test plan overwrites any test plan previoudy saved in plan
1. When you save the current test plan in test plan 1, it is stored in trace
register 6.

The channel numbers, tests, scrambling status, channel tuning configuration,
quiet line number, frequency response line number, test signa line number,
and field selection are saved in the test plan.

The location code, the temperature, the selection of CTB testing, and the
setting for an external pad (EXT PAD YES NO ) are not stored with the test
plan but are stored in nonvolatile anayzer memory and are retained until
changed.




Recalling a test plan
from plan 1

See Also

System Measurements Menu Map and Softkey Descriptions
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Recdlling a test plan overwrites the current test plan. If you do not want the
current test plan to be overwritten, save the current test plan before recaling
a test plan. When you recall the a test plan from test plan 1, it is recalled
from trace register 6.

The location code, the temperature, the selection of CTB testing, and the
setting for an external pad (EXT PAD YES NO ) are not recalled with the test

plan. Before initiating testing with a recalled test plan, you may want to do
the following:

o Enter the location code.
o Enter the temperature reading.

o Change the setting of the CTB testing (in Setup menu).
o Change the setting of the external pad compensation (in Setup menu).

Press CABLE TV ANALYZER, SYSTEM MEAS , More 1 of 2,
Create TstPlan, save TstPlan, then SAVE TO INT MEM to
access PLAN 1. Or, press CABLE TV ANALYZER , SYSTEM MEAS ,
Recall TstPlan , RECALL FRM IRT to access PLAN 1

“Step 3. Save the current test plan in internal memory” in Chapter 3.
“Step 5. Recall atest plan” in Chapter 3.

PLAN 2 Description

Allows you to select test plan 2 as the test plan number for either saving the
current test plan or recalling a previousy saved test plan.

The operation of PLAN 2 is identical to PLAN 1 except that the test plan is
stored in and recalled from trace register 7.
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PLAN 3 Description

Allows you to select test plan 3 as the test plan number for either saving the
current test plan or recalling a previously saved test plan.

The operation of PLAN 3 is identical to PLAN 1 except that the test plan is
stored in and recalled from trace register 8.

PLAN 4 Description

Allows you to select test plan 4 as the test plan number for either saving the
current test plan or recalling a previously saved test plan.

The operation of PLAN 4 is identical to PLAN 1 except that the test plan is
stored in and recalled from trace register 9.

PLAN 5 Description

Allows you to select test plan 5 as the test plan number for either saving the
current test plan or recalling a previously saved test plan.

The operation of PLAN 5 is identical to PLAN 1 except that the test plan is
stored in and recalled from trace register 10.
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Prev Menu Description

Allows you to access the previous system measurement menu

PREV PAGE Description

Allows you to select the previous page of on-screen test results.

Press CABLE TV ANALYZER, SYSTEM MEAS', Measure Now , Yes or No,
DUMP TO SCREEN to access PREV PAGE

Sea Also “Step 6. Make the measurements now” in Chapter 3.
PRINT REPORT Description
Allows you to print a report of the currently displayed test results.
Press CABLE TV ANALYZER, SYSTEM MEAS , Measure Now, Yes or No,
DUMP TO SCREEN to access PRINT REPORT
See Also

“Step 6. Make the measurements now” in Chapter 3.
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See Also

Recall Data Description

Allows you to access DATA TO PRINTER and DATA TO SCREEN.
DATA TO PRINTER sends the test results from a file on a RAM card to a

printer. DATA TO SCREEN sends the test results from a file on a RAM card to
the screen.

Press CABLE TV ANALYZER , SYSTEM MEAS , More 1 of 2 to access
Recall Data.

“Recalling Test Data from the RAM Card” in Chapter 3.

Sea Also

RECALL FRM CRD Description

Allows you to recall a previoudy saved test plan from a RAM card.

Recalling a test plan overwrites the current test plan. If you do not want the

current test plan to be overwritten, save the current test plan before recalling
a test plan.

Press CABLE TV ANALYZER, SYSTEM MEAS , Recall TstPlan to access
RECALL FRM CRD

“Recalling a Test Plan from a RAM Card” in Chapter 3
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See Also

RECALL FRM INT Description

Allows you to recall a previously saved test plan (from plans 1 through 5)
from analyzer memory.

Recdlling a test plan overwrites the current test plan. If you do not want the
current test plan to be overwritten, save the current test plan before recalling
a new one. See “Step 3. Save the current test plan in interna memory” in
Chapter 3 for more information.

The test plans are saved in trace registers 6 through 10.

The channel numbers, tests, scrambling status, channel tuning configuration,
quiet line number, frequency response line number, test signa line number,
and Eeld selection are saved in the test plan.

The location code, the temperature, the selection of CTB testing, and the
setting for an external pad (EXT PAD YES NO ) are not stored with the test
plan but are stored in nonvolatile analyzer memory and are retained until
changed.

Before initiating testing with a recaled test plan, you may want to do the
following:

« Enter the location code.
o Enter the temperature reading.

o Change the setting of the externa pad function (in Setup menu).

Pressing CABLE TV ANALYZER, SYSTEM MEAS | Recall TstPlan accesses
RECALL FRM INT

“Step 5. Recall atest plan” in Chapter 3.
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See Also

Recall TstPlan Description

Allows you to access the softkeys used to recall a previousy saved test plan
from analyzer memory, or from a RAM card.

Recdlling a test plan overwrites the current test plan. If you do not want
the current test plan to be overwritten, save the current test plan before

recaling anew one. Press CABLE TV ANALYZER , SYSTEM MEAS to access
Recall TstPlan .

“Step 5. Recal a test plan” in Chapter 3.
“Recalling a Test Plan from a RAM Card” in Chapter 3.

SAVE TO INT MEM Description

Allows you to save the current test plan in analyzer memory.

Saving a test plan overwrites any previoudy saved test plan of the same test
plan number.

Up to five test plans can be saved in anadyzer memory. The test plans are
saved in nonvolatile anayzer memory, in trace registers 6 through 10.

The channd numbers, tests, scrambling status, channgl tuning configuration,
quiet line number, frequency response line number, test signa line number,
and Eeld sdection are saved in the test plan.
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The location code, the temperature, the selection of CTB testing, and the
setting for an external pad (EXT PAD YES NO ) are not stored with the test

plan but are stored in nonvolatile analyzer memory and are retained until
changed.

Pressng CABLE TV ANALYZER , SYSTEM MEAS , More1 of 2,
Save TstPlan accesses SAVE TO INT MEM

See Also “Step 3. Save the current test plan in internal memory” in Chapter 3.
SAVE TO MEM CRD Description
Allows you to store the on-screen test results to a RAM card. Press
CABLE TV ANALYZER, SYSTEM MEAS , Measure Now, Yes or No,
DUMP TO SCREEN to access STORE TO CARD.

See Also “Step 6. Make the measurements now” in Chapter 3.
Save TstPlan Description
Allows you to access SAVE TO INT MEM and SAVE TO MEM CRD
Pressing CABLE TV ANALYZER , SYSTEM MEAS , More 1 of 2,
Create TstPlan accesses save TstPlan.

See Also

“Step 3. Save the current test plan in internal memory” in Chapter 3.
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See Also

START TIME Description

Allows you to specify the time and the date when testing is to begin for timed
measurements. The time is specified in 24-hour, hour, minute format; the
date is specified in year, month, and day format. If you do not specify a time,
the current time is used. If you do not specify a date, the current date is
used. If you specify a time earlier than the current time, the current time is
used. If you specify a date earlier than the current date, the current date is
used. If the date or time setting of the analyzer is incorrect, see “If the wrong
date or time is displayed” in Chapter 4.

Pressing CABLE TV ANALYZER , SYSTEM MEAS , Timed Measure accesses
START TIME.

“Making Timed System Measurements’ in Chapter 3.

See Also

STOP TIME Description

Allows you to specify the time and the date to end the testing for a timed
measurement. The time is specified in 24-hour, hour, minute format; the date
is specified in year, month, and day format. If you enter a stop time that is
24 hours or greater, the stop time will be set to 23 hours and 59 minutes.
Pressing CABLE TV ANALYZER, SYSTEM MEAS , Timed Measure accesses
STOP TIME.

“Making Timed System Measurements’ in Chapter 3.
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SYSTEM MEAS Description

Accesses the system measurement mode. When the analyzer is in the system
measurement mode, SYSTEM s displayed in the upper right corner of the
analyzer display.

Pressing SY STEM MEAS accesses the following: ENTER LOCATION

ENTER TEMP , Recall TstPlan , Measure Now , Timed Measure ,

Create TstPlan , Recdl Data, CATALOG CARD , VIEW LAST, and
VIEW CR SEL

Accessing the system measurement mode automatically changes the input
impedance setting of a spectrum analyzer to 75 Q. (The setting of the

input impedance is usualy controlled by INPUT Z 50 75 .) For spectrum
analyzer's with 50 € impedance, changing the input impedance with

INPUT Z 50 75 minimizes the impedance mismatch, but does not diminate
the impedance mismatch unless a 50 @ to 75 @ external matching pad is used.

Press (MODE), CABLE TV ANALY ZER to access SY STEM MEAS

“Step 5. Start channel or system mode of operation” in Chapter 1.
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See Also

Timed Measure Description

Allows you to access the functions that you can use to initiate the testing at a
later time.

When you press Timed Measure , you access a menu with the
following softkeys:” START TIME , STOP TIME , TIME INTERVAL ,
DUMP TO PRINTER , DUMP T8 RAM CARD , and Main Menu

Pressing CABLE TV ANALYZER SYSTEM MEAS accesses Timed Measure .

“Making Timed System Measurements’ in Chapter 3.
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See Also

TIME INTERVAL Description

Allows you to specify the time interval between the starting of testing for a
timed measurement. The time interval is specified in 24-hour, hour, minute
format. The maximum time interval is 99 hours.

If you do not specify a time interva, the time interval is set to zero. When
the time interval is set to zero, testing will begin immediately after the
previous tests have been completed.

When specifying a time interval, you need to specify a time interva that is
a least long enough to alow the analyzer to complete the testing before
beginning testing again. Here are some generd guidelines for estimating how
long it takes the analyzer to test one channel:

o |t takes approximately 5 minutes to test a channel that is not scrambled
with al of the tests selected for that channel.

o |t takes approximately 2 minutes to test a scrambled channel with tests 1,
2, 3, 6, and 9 selected for that channel.

So the time interval that you specify (in minutes) should, at the least, exceed
the number of channels that you are testing plus 10 minutes.

Press CABLE TV ANALYZER, SYSTEM MEAS , Timed Measure to access
TIME INTERVAL

“Making Timed System Measurements’ in Chapter 3.
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See Also

TODAY’S DATE Description

Allows you to select the current date as the start date or stop date for timed
measurements.

When you press TODAY'S DATE , the analyzer uses the date setting of the
spectrum analyzer. If the date or time setting of the analyzer is incorrect, see
“If the wrong date or time is displayed” in Chapter 4.

Press CABLE TV ANALYZER, SYSTEM MEAS , Timed Measure ,
START TIME to access TODAY'S DATE as the start date for the
timed measurement. Press Timed Measure , STOP TIME to access
TODAY'S DATE as the stop date for the timed measurement.

“Making Timed System Measurements’ in Chapter 3.

See Also

TODAY’S TIMEDATE Description

Allows you to sdlect the current time and date as the start time and date for
timed measurements.

When you press TODAY'S TIMEDATE , the analyzer uses the time and date
setting of the analyzer. If the date or time setting of the analyzer is incorrect,
see “If the wrong date or time is displayed” in Chapter 4.

Press CABLE TV ANALYZER, SYSTEM MEAS , Timed Measure,
START TIME to access TODAY'S TIMEDATE .

“Making Timed System Measurements’ in Chapter 3.
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VIEW CH SEL Description

Allows you to view the selected channels of the current test plan

VIEW LAST Description

Allows you to view the last test results on the analyzer screen. Upon being
sent to the screen, the following options are available:

o« NEXT PAGE displays the next page of test results.

o PREV PAGE displays the previous page of test results.
o GOTO PAGE displays sdected page number.

o PRINT REPORT prints a test results report.

e STORE TO CARD stores test results to a RAM card.

Press CABLE TV ANALYZER , SYSTEM MEAS , More 1 of 2 to access
VIEW LAST.
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YES Description

Allows you to confirm that you want to perform the function. If you press
CLEAR TST PLAN and then press YES , you have sdlected to clear the
current test plan from analyzer memory. If you enter a channel by using
ENTER BY CHANNEL or ENTER BY RANGE and then press Y ES, the channel
or range of channels will be treated as scrambled channels. If you press

Measur e Now and then press YES, CTB testing will be performed.

YES is accessed by pressing CLEAR TST PLAN , or entering a channel

number with ENTER BY CHANNEL or ENTER BY RANGE, or by pressing
Measure Now.
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TV Receiver, Setup, and
AUX CTRL Menu Maps and
Softkey Descriptions



TV Receiver, Setup, and AUX CTRL Menu
Maps and Softkey Descriptions

What You’ll This chapter contains the menu maps and descriptions of the TV receiver and
Find in This default configuration softkeys, as well as the monitor TV softkeys under the
hardkey. This chapter contains the following sections:

o TV RECEIVER menu map
e Setup menu map

AUX CTRL) menu map

softkey descriptions

Chapter
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TV RECEIVER Menu Map

The following menu map shows the TV receiver softkeys and how they are

accessed.

SPECTRUM ANALYZER CHANNEL SELECT
CABLE TV ANALYZER
TV RECEIVER ——————

PIX & SND ON OFF

More 1 of 3 Prev Menu

Figure 7-1. TV RECEIVER Menu Map

pf718a




Setup Menu Map

The following menu map shows the default configuration softkeys and how
they are accessed.

STD AR IRC HRCT

USR CH O CNTR FRQ
USR CH O SPAN

SPECTRUM ANALYZER Setup ——————a [ Channe! Tuning ———#=
CABLE TV ANALYZER-——# | CHANNEL MEAS + Analyzer [nput
Lz:f: Menu
TV RECEIVER SYSTEM MEAS System Beats —
GATING YES NO £
PAUSE YES NO EXT PAD YES NO
More 1 of 3 Prev Menu EXT AMP YES NO

ext awp can T
exT amp nz FicT
TOTL PWR @ INPUT

Prev Menu

SYS 8BTS TST CHMNL
CSO FREQ OFFSET
CTB FREQ OFFSET

Prev Menu

pf716a

Figure 7-2. Setup Configuration Menu Map

* The CHANNEL MEAS SYSTEM MEAS softkey menus are found in Chapters 5 and 6
respectively.

t+ These softkeys only appear when EXT AMP YES NO is set to YES.
+ Only appears with 50€ input analyzers.




AUX CTRL Menu Map

The following menu map shows the TV receiver softkeys found under the

front-panel hardkey.

U X
RL
Demod
Track Gen

Aux Conn Controt

Monitor TV ——————®

CHANNEL SELECT

PICTURE ON OFF
SOUND ON OFF

pf717a

Figure 7-3. Menu Map
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Softkey Descriptions

This section contains the descriptions of the TV RECEIVER, (Aux CTRL), and
Setup softkey functions. The functions are listed alphabetically according to
the softkey labels.

See Also

AIR Description

Allows you to select the AIR tune configuration. The AIR is aso caled
off-the-air or over-the air tune configuration. It refers to signals that are
broadcast over the air and received with an antenna. The AIR frequency
assignments are defined in the Federal Communications Commission’s (FCC)
channel identification plan, part 76.612.

If you do not select a tune configuration, the default tune configuration is
the standard (STD) configuration. The choices for the tune configuration
are: standard (STD), off-the-air (AIR), incrementally related carriers (IRC),
harmonically related carriers (HRC), and T format.

The anadlyzer retains the tune configuration selection, even when power is
turned off, until a new selection is made.

Press CABLE TV ANALYZER, Setup, Channel Tuning to access AIR.

“Step 1. Configure the test system” in Chapter 2.
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See Also

Analyzer Input Description

Allows you to select an externa pad, an external preamplifier, and measure
total power at the input to the analyzer. An external 50 ? to 75 @ pad is used

for analyzers with 50 @ input impedances. The EXT PAD YES N0 function
compensates for amplitude loss caused by an externa pad.

An external preamplifier (or the internal preamplifier in HP 8591C analyzer)
is used for the carrier-to-noise test.

The external pad and preamplifier settings are stored in non-volatile analyzer
memory. This means that the anadyzer retains the selection, even when
power is turned off, until a new selection is made.

The TOTL PWR @ INPUT measures the total input power and displays the
result on the screen.

Press CABLE TV ANALYZER, Setup to access Anal yzer |nput

“Step 1. Configure the test system” in Chapter 2.
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Softkey Descriptions

CHANNEL SELECT Description

Allows you to select a specific channd number to view in TV receiver (or
monitor TV) mode. In this mode, you can view a TV picture and listen to the
sound simultaneously (Option 107 required).

Press TV RECEIVER or press (AUX CTRL), Monitor TV to access
CHANNEL SELECT

See Also “Step 5. Access the TV receiver mode” in Chapter 2.

Channel Tuning Description

Allows you to select the channel tuning configuration for the channels in the

test plan.

The channel tuning configurations that can be selected are as follows:
STD For a standard channel format.

AIR For off-the-air channel format.

IRC For incrementally related carriers.

HRC For harmonically related carriers.

T For upstream channels.
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Softkey Descriptions

The default value for the channel tuning configuration is the standard (STD)
channdl format. In addition, the USR CH 0 CNTR FRQ and USR CH 0 SPAN
softkeys alow you to define the center frequency and span for a user defined
channel. This channel is then accessed by selecting channel O (zero).

The default settings are for channgl 2 (STD). These settings are stored in
non-volatile anayzer memory. This means that the analyzer retains the
selections, even when power is turned off, until a new sdlection is made.

Press CABLE TV ANALYZER , Setup , to access Channel Tuning

“Step 1. Configure the test system” in Chapter 2.

See Also

CSO FREQ OFFSET and CTB FREQ OFFSET
Description

Allows you to specify the location above or below a visua carrier to measure
system CSO and system CTB. The defaults are channel 4, CTB 6 MHz above
the visual carrier, and CSO 4.75 MHz above the visual carrier.

Simply press CSO FREQ OFFSET (CSO) and/or CTB FREQ OFFSET (CTB),
enter a positive frequency to measure above the visua carrier or a negative
frequency to measure below the visua carrier, then press (ENTER).

Press CABLE TV ANALYZER, Setup , System Beats to access
CSO FREQ OFFSET and CTB FREQ OFFSET.

“Step 1. Configure the test system” in Chapter 3.
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EXT AMP GAIN Description

Allows you to select the gain value of an external preamplifier for the
carrier-to-noise test. The default value is 20 dB for the HP 85905A
preamplifier.

The preamplifier selection is stored in nonvolatile anayzer memory. This
means that the analyzer retains the selection, even when power is turned off,
until a new selection is made.

Press CABLE TV ANALYZER , Setup, Anayzer Input to access
EXT AMP GAIN .

See Also “Step 1. Configure the test system” in Chapter 2.

EXT AMP NZ FIG Description

Allows you to select the noise figure value of an external preamplifier for
the carrier-to-noise test. The default value is 7 dB for the HP 85905A
preamplifier.

The preamplifier selection is stored in nonvolatile analyzer memory. This
means that the analyzer retains the selection, even when power is turned off,
until a new selection is made.

Press CABLE TV ANALYZER , Setup, Analyzer Input to access
EXT AMP NZ FIG

See Also “Step 1. Configure the test system” in Chapter 2
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See Also

EXT AMP YES NO Description

Allows you to select an external preamplifier for the carrier-to-noise test. The
preamplifier selection is stored in nonvolatile analyzer memory. This means
that the analyzer retains the selection, even when power is turned off, until a
new selection is made.

When EXT AMP YES NO is set to YES, the carrier-to-noise test uses the

values entered using the EXT AMP GAIN EXT AMP NZ FIG for the
calculation.

Press CABLE TV ANALYZER, Setup , Analyzer Input to access
EXT AMP YESNO .

“Step 1. Configure the test system” in Chapter 2.

EXT PAD YES NO Description

EXT PAD YES NO can be used to compensate for the amplitude loss caused
by using a 50 @ to 75 @ external matching pad. (A 50 @ to 75 Q externd
matching pad is used to match the signal from a 75 © impedance system to a
spectrum analyzer with a 50 € impedance input.) The external pad function
compensates for the 5.8 dB amplitude loss of the external pad by setting the
spectrum analyzer’s reference level offset to 5.8 dB.

If you are using a spectrum analyzer with 50 © input impedance but are not
using an external matching pad, the cable TV anayzer mode will compensate
for most of the impedance mismatch, but amplitude measurements can

have up to k0.2 dB error caused by the uncompensated mismatch over the
frequency range.

This function is set to NO when the HP 85721A persondlity is loaded into
analyzer memory.
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Softkey Descriptions

In spectrum analyzer memory, the setting of the externa pad function entry
is not stored with the current test plan in plans 1 through 5. The setting of
the external pad function is stored in nonvolatile spectrum analyzer memory,
however. Storing the setting in nonvolatile memory means that once the
externa pad function is set to YES, it will remain set to YES until you change
the setting or delete the HP 85721A persondity program from anayzer
memory.

Press CABLE TV ANALYZER , Setup, Anayzer Input to access
EXT PAD YESNO

“Step 2. Connect the signal to the analyzer” in Chapter 2.

HRC Description

Allows you to select the harmonicaly related carriers (HRC) tune
configuration. HRC is the channel tuning configuration in which the
frequency of each video carrier is a multiple of 6 MHz.

If you do not sdect a channel tuning configuration, the default configuration
is the standard (STD) configuration. The choices for the channel tuning
configuration are: standard (STD), off-the-air (AIR), incrementaly related
carriers (IRC), harmonically related carriers (HRC), and T format.

The anadyzer retains the channd tuning configuration selection, even when
power is turned off, until a new selection is made.

Press CABLE TV ANALYZER , Setup, Channel Tuning to access HRC

“Step 1. Configure the test system” in Chapter 3.
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See Also

IRC Description

Allows you to select the incrementally related carriers (IRC) channel tuning
configuration.

If you do not select a channel tuning configuration, the default configuration
is the standard (STD) configuration. The choices for the channd tuning
configuration are: standard (STD), off-the-air (AIR), incrementally related
carriers (IRC), harmonically related carriers (HRC), and T format.

The analyzer retains the channel tuning configuration selection, even when
power is turned off, until a new selection is made.

Press CABLE TV ANALYZER , Setup , Channdl Tuning to access IRC .

“Step 1. Configure the test system” in Chapter 2.

See Also

Monitor TV Description

Allows you to access the TV receiver mode. This festure is the same as the

TV RECEIVER mode of operation except that it is accessed from a front-panel
hardkey.

Press to access Monitor TV

“Step 5. Access the TV receiver mode” in Chapter 2.
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Softkey Descriptions

PICTURE ON OFF Description

Allows you to turn the TV picture on and off. This feature is the same as the

TV RECEIVER mode of operation except that it is accessed from a front-panel
hardkey.

Press (AUX CTRL), Monitor TV to access PICTURE ON OFF .

See Also “Step 5. Access the TV recelver mode” in Chapter 2.
PIX &SND ON OFF Description
Allows you to view the TV picture and listen to the sound simultaneoudly.
This feature alows you to quickly identify picture quality problems such
as noise, distortion, hum, and ingress. Select a channel by pressing
CHANNEL SELECT , entering a TV channel number, then pressing
PIX &SED ON OFF To exit this mode, press any softkey.
Press TV RECEIVER to access PIX &SND ON OFF

See Also “Step 5. Access the TV receiver mode”’ in Chapter 2
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Setup Description

Allows you to access the softkeys used to set up defaults for channel tuning
configuration, input configuration, non-interfering RF and video measurement
configurations, and channel to test for system beats.

The channel tuning configuration softkeys include STD , AIR, IRC, HRC , T,
USR CH 0 CNTR FRQ , and USR CH 0 SPAN

The analyzer input configuration softkeys include EXT PAD YES NO (50 ©
spectrum analyzers only), EXT AMP YES NO , and TOTL PWR @ INPUT

The non-interfering RF and video measurement configuration softkeys include
GATING YES NO and PAUSE YES NO . These softkey functions apply to

channel measurement (CHANNEL MEAS ) mode only.

The System Beats softkey is used to specify the channel you wish to
use for testing beats. The default measurement frequency for CTB is 6
MHz above the visua carrier; the default measurement frequency for CSO
is 4.75 MHz above the visua carrier. These values can be changed using
CT3 FREQ OFFSET and CSO FREQ OFFSET.

These settings are stored in nonvolatile analyzer memory. This means that
the analyzer retains the sdlections, even when power is turned off, until a

new selection is made. Press CABLE TV ANALYZER to access Setup

Descriptions for above mentioned softkeys in this chapter.
“Step 1. Configure the test system” in Chapter 2.
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See Also

See Also

SOUND ON OFF Description

Allows you to turn the TV sound on and off. This feature is the same as the

TV RECEIVER mode of operation except that it is accessed from a front-panel
hardkey:.

Press (Aux CTRL), Monitor TV to access SOUND ON OFF .

“Step 5. Access the TV receiver mode” in Chapter 2.

STD Description

Allows you to sdlect the standard (STD) channel tuning configuration.

If you do not select a channel configuration, the default configuration is
the standard (STD) configuration. The choices for the channel tuning
configuration are: standard (STD), off-the-air (AIR), incrementally related
carriers (IRC), harmonically related carriers (HRC), and T format.

The anayzer retains the channel tuning configuration selection, even when
power is turned off, until a new selection is made.

Press CABLE TV ANALYZER , Setup, Channel Tuning to access STD

“Step 1. Configure the test system” in Chapter 2.
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SYS BTS TST CHNL Description

Allows you to sdlect a channedl to perform system beats testing. The default is
channel 4.

If YES is sdlected after selecting Measure Now , system beats will be

measured in the channel specified by SYS BTS TST CHNL . The results are
displayed on the first page of the measurement data

System beats testing is selected independently of the test plan and is not
stored with the test plan. The analyzer retains the channel selection, even
when power is turned off, until a new selection is made.

Pressing CABLE TV ANALYZER , Setup , System Beats accesses
SYSBTS TST CHNL .

“Step 6. Make the measurements now” in Chapter 3.
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See Also

System Beats Description

The System Beats softkey is used to specify the channd you wish to

use for testing beats. The default channd is 4. The default measurement
frequency for CTB is 6 MHz above the visua carrier; the default measurement
frequency for CSO is 4.75 MHz above the visual carrier. These vaues can be
changed using CTB FRER OFFSET and CSO FREQ OFFSET .

These settings are stored in nonvolatile analyzer memory. This means that
the analyzer retains the selections, even when power is turned off, until a
new selection is made.

Press CABLE TV ANALYZER, Setup to access System Beats .

Descriptions for above mentioned softkeys in this chapter.
“Step 1. Configure the test system” in Chapter 3.
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T Description

Allows you to sdect the T channel tuning configuration. As an alternative to
making this selection, enter T channel numbers, 7 to 13, as negative humbers
when any of the 4 other configurations are selected. If you do not sdlect a
channel tuning conEguration, the default configuration is the standard (STD)
configuration. The choices for the channel tuning configuration are: standard
(STD), off-the-air (AIR), incrementaly related carriers (IRC), harmonically
related carriers (HRC), and T (upstream) format.

The channel tuning configuration selection is selected independently of the
test plan and is not stored with the test plan. The analyzer retains the
channel tuning configuration selection, even when power is turned off, until a
new selection is made.

Press CABLE TV ANALYZER, Setup , Channel Tuning to access T

See Also “Step 1. Configure the test system” in Chapter 3.
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See Also

TOTL PWR @INPUT Description

Allows you to measure the total power at the input of the analyzer.

This function is primarily used automatically by tests to determine

total input power to the analyzer so that the optimum input range for
carrier-to-noise and CSO/CTB testing can be set to avoid anayzer internaly
generated inter-mods. Then, if using a filter during these tests, the analyzer
automatically can increase its dynamic range.

This function can aso be used in conjunction with an externa preamplifier.
By measuring the total input power, you ensure that the preamplifier's
specifications are not exceeded, which could contribute to distortion products
when measuring CSO/CTB.

Press CABLE TV ANALYZER , Setup, Anayzer Input to access

TOTL PWR @ INPUT

“Step 1. Configure the test system” in Chapter 2.

See Also

TV RECEIVER Description

Allows you to access the TV receiver mode. In this mode, you can
view a TV picture and listen to the sound simultaneously by pressing

CHANNEL SELECT , entering a TV channel number, then pressing
PIX &SKD ON OFF To exit this mode, press any softkey.

Press to access TV RECEIVER

“Step 5. Access the TV recelver mode” in Chapter 2.
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USR CH 0 CNTR FRQ Description

Allows you to define the center frequency for a user defined channel. This
channel is then accessed by selecting channel O (zero). The setting defined
here is stored in nonvolatile analyzer memory. This means that the analyzer

retains the setting, even when power is turned off, until a new setting is
made.

Press CABLE TV ANALYZER , Setup , Channel Tuning to access
CHNL 0 CNTR FRQ

See Also “Step 1. Configure the test system” in Chapter 2.

USR CH O SPAN Description

Allows you to define the span for a user defined channd. This channd is
then accessed by sdlecting channel 0 (zero). The setting defined here is stored
in nonvolatile analyzer memory. This means that the anayzer retains the
setting, even when power is turned off, until a new setting is made. Press

CABLE TV ANALYZER , Setup , Channd Tuning to access CHNL 0 SPAN

See Also “Step 1. Configure the test system” in Chapter 2.
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Test Descriptions



What You'll
Find in This
Chapter

Test Descriptions

This chapter describes the cable TV tests found in the Channel and System
modes of operation. The test descriptions are as follows:

visua carrier level and visual-to-aural level difference test

visua carrier frequency and visua-to-aura frequency difference test
carrier-to-noise test

composite second order (CSO) test

composite triple beat (CTB) test

hum test

depth of modulation test

digital channel power test

color tests (chroma-luma delay inequality, differential gain, differential
phase)

in-channel frequency response test

FM deviation test

cross modulation test

system frequency response test

view ingress test

view co-channel test

NOTE

The Cross Modulation, System Frequency Response, View Ingress, and View Co-Channel tests can only
be done in Channel mode.

8-
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Visual Carrier Level and Visual-to-Aural Level
Difference Test Description

The visua carrier level test measures the peaks of the visua carrier, as well
as the visua-to-aural level difference.

To perform the visua carrier level and visua-to-aural level difference test, the
analyzer does the following:

1. Changes the resolution bandwidth, video bandwidth, and sweep time of
the analyzer to capture the levels accurately.

2. Measures the visual amplitude level and aura carrier difference.

Figure 8-1 shows the analyzer measuring the visual carrier level and aura
carrier difference.

16134136 DEC 06, 1993 -
A7 CHANNEL (STD) MKR 55.275 MHz
REF 34.4 dBmY AT 19 dB 34.59 dBmV NEXT
o)
PERK - K CHANNEL
LOG e : : : :
18
4B/ SCRRMGLO
YES NO
FREQ
ON OFF
FR@ RSLN
16 100Hz
WA SB
SC FC
CORR -
vis [RECEEEY gy -0FF-
NAIN
‘ AURa d8 -0FF- HENU
CENTER 57.888 MHz SPAN 6.000 MHz
YRES BW 388 kHz $VBW 3 MHz #SUP 30.8 msec RT

Figure 8-1. Measuring the Visual Level and Aural Carrier Difference

In channel measurement mode, the test runs continually and test results are
updated after each test cycle (after each sweep).
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Test Descriptions
Visual Carrier Level and Visual-to-Aural Level Diff erence Test Description

The aural carrier needs to be within 4.5 MHz (f0.4 MHZz) of the visud carrier
to be detected as the aural carrier. If the aural carrier cannot be detected, the
visual-to-aural frequency difference measurement cannot be done and a “-”
will appear in the system measurement test data for the channdl.

The SCRAMBLD YES NO softkey, when set to YES, does a max hold function
to catch and hold the values in non-suppressed sync tips.
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Visual Carrier Frequency and Visual-to-Aural
Frequency Difference Test Description

The visua carrier frequency test measures the frequency of the visual carrier,
as well as the visua-to-aural frequency difference. In channel measurement
mode, this test is executed by pressing the FREG ON softkey after one cycle
of a visual carrier level and visual-to-aura level difference test has been
completed.

To perform the visua carrier frequency and visua-to-aural frequency
difference test, the analyzer does the following:

1. Enables counting of the visual and aura carriers and calculates the aura
carrier difference.

2. In channel measurement mode, the frequency counter resolution can be
changed to 10 Hz without affecting measurement accuracy. Refer to the
specifications in the HP 8591C Calibration Guide.

Figure 8-2 shows the analyzer measuring the visual and aura carriers.

16135122 OEC 86, 1993 .
47 CHANNEL [ (STD) CNTR 55.2608 MHz
REF 34.6 dBmV o AT 10 dB 34.64 dBmV NEXT
PEAK - - - CHANNEL
LOG : : : : :
e, SCRAMBLO
YES NQ
FREQ
ON off
FRQ RSLH
10 100H2
WA SB
SC FC
CORR
MAIN
MENU
CENTER 657.808 WMHz SPAN 6,008 MHz
WRES 8K 308 kHz #VBW 3 MHz SWP 75.0 msec RT

Figure 8-2. Measuring the Visual Frequency and Aural Frequency Difference
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Test Descriptions
Visual Carrier Frequency and Visual-to-Aural Frequency Difference Test Description

The aural carrier needs to be within 4.5 MHz (+/-0.4 MHz) of the visua carrier
to be detected as the aural carrier. If the aural carrier cannot be detected, the
visua-to-aural frequency difference measurement cannot be done and a “-”
will appear in the system measurement test data for the channdl.
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1. In-between channels

Carrier-to-Noise Ratio Test Description

The result of the carrier-to-noise measurement is the ratio of the peak visud
carrier level (modulated or unmodulated) to the noise measured in one of the
manners described below. This ratio is normalized to a 4 MHz noise-power
bandwidth.

There are three methods of measuring carrier-to-noise:

1. In-between channels.

2. Disable modulation and measure over FCC range.

3. Non-interfering (using Option 107) and measure over FCC range.

In the first method, the peak carrier level is measured first, then it
continuously updates and reports the carrier-to-noise ratio for the marker
position. The marker can be moved as desired and the result is updated to
reflect the most current test result. At the end of each sweep, the marker
does a local minimum search as well as a local trace average.

Before executing the test, the anayzer initially measures the total power of
the entire cable system. This is done to set the attenuator to avoid overload
of the input mixer and noise floor lift due to internally generated distortion.

The andlyzer then measures its own noise figure and uses this for calculating
the final carrier-to-noise value.

The analyzer input attenuation is set to both prevent input mixer
compression and minimize the noise level of the analyzer.
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Test Descriptions
Carrier-to-Noise Ratio Test Description

Initidly, the marker is placed at the lower channel boundary. This provides
an indication of the distribution system noise level without having to remove
modulation. The minimum noise level is measured and compared with the
noise level of the analyzer. If the difference between the minimum noise level
and the noise floor is less than 10 dB, the minimum noise value cannot be
measured directly, it is instead calculated by using the following formula

System noise = 10Log [IODN - IOAN]

where

DN = displayed noise +~ 10

AN = analyzer noise + 10

To find the ratio of the visua carrier level to the noise level, the minimum
noise level value is subtracted from the carrier peak level. The ratio is then
normalized to a 4 MHz noise-power bandwidth.

The message See MORE INFO is displayed if the system noise is within 3 dB of
the analyzer noise. This can be the case when carrier-to-noise is >50 dB and

carrier levels are less than 20 dBmV. Refer to the graphs in the specifications

located in the HP 8591C Cadlibration Guide.

R |
NOTE

External preamplifier usage can be enhanced by entering amplifier gain and noise figure values in the
Setup menu. By selecting an external preamplifier in the Setup menu, errors caused by the
preamplifier can be accounted for in the carrier-to-noise calculation. When the internal preamplifier
automatically turns on, its gain and noise figure area automatically accounted for and requires no
operator attention.

Averaging minimizes the measurement-to-measurement variation of the
system noise determination.
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Carrier-to-Noise

Test Descriptions
Ratio Test Description

16:58:12 DEC @6, 1993 .
47 CHANNEL (STD) MKR 69.490 MHz
REF 5.7 dBmY ’Q‘ﬁT 20 dB -30.03 dBmY GATE
GTPOS]| . N T _Q_N_ OFF
LOG
10
de/ AYERAGE
0N OFF
A e B I T 1
seeveeriend FCC MEASUREMENT RANGE ¢4 MRz = = | RNG SET
VA WB ¥OUTER MARKERS DEFINE ACTUAL
sC Fc|. " ISE INTEGRATION RANGERF More
CORR Tk
¥KNOB CONTROL5 CENTER OF RANGE
: : : : ; MAIN
/N ¢4 MHz) = mB MENU
CENTER 68.740 MHz SPAN 6.888 MHz
YRES BW 30 kHz #VBW 3 MHz #SWP 6.98 sec RT

Figure 8-3. Carrier-to-Noise Measurement

In channel measurement mode, pressing More MORE INFO shows the raw

data and all corrections used for this measurement.

15:38:28 JAN 25, 1995

V4

REF -3.0 dBmV #AT 10 dB

bIFUY|

L06

10

dB/

C/N  CALCULATION %g—m\)

Uncorrected marker on noise = -39.48
Correct to measurement BW (¢+21,28) = -18.23
LOG detect Noise (+2.58) = -15.73
IF Noise Equiv. Pwr BW = (-08.52) = -16.25
Analyzer Noise Correction ¢-1.78) = =48,04
Ext Preamp NOISe Correction(-8.17) = -18.18
c¢/N = Carrier Level = Corrected Noise

SA SB 29.28 - (-18.18) = 47 .38

SC FCp--eer-

CORR Total Power B8 Analyzer Input = 421
Carrjer Level @ Analyzer Input s 29.2

START 179.744 MHz STOP 185.744 HHz

#RES BW 3B kHz #VBW 3 MHz #SUP 6.90 sec

RE-ENTER
C/N TEST

TOTL PWR
@ INPUT

MAIN
MERY

T

Figure 8-4. MORE INFO Screen
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2. Disable modulation
and measure over FCC
range

3. Non-interfering
(using Option 107) and

Test Descriptions
Carrier-to-Noise Ratio Test Description

The second method is an interfering measurement of carrier-to-noise in
which modulation is removed. The marker is positioned within the displayed
FCC measurement range. Averaging can be sdlected to stabilize the noise
measurement.

Before returning to the main menu, the modulation must be turned back on

The third method is caled in-channel non-interfering carrier-to-noise
measurements (Option 107 required) in which the gating function is used to

measure over FCC range make the measurement with video modulation on. This method is enabled

with the GATE ON OFF key after the carrier-to-noise test has been started. A
horizonta line with no test signals or data within the active line time is found
(quiet line). Inchannel measurement mode, the CONTINUE softkey is then
pressed to execute the measurement.

The analyzer displays the in-channel noise measured only during the quiet
line. The minimum level noise is not found. Instead, noise can be measured
over a range to account for possible non-flatness of the noise floor.

FCC 76.609(e) requires a noise integration be made over the full range if the
noise floor is not flat. The outer markers in this test show the range over
which the noise is integrated. Because of the presence of the visual carrier,
integration over the full 4 MHz cannot be done. However, 85% of the entire
range is integrated. See Figure 8-3.

The outer markers that are used to determine the range are set by

pressing the INTGRTN RNG SET in channel measurements mode. Gated
carrier-to-noise shows in-channel noise delivered in the video in addition to
RF noise of amplifiers and headend equipment. Troubleshooting can be done
without interrupting service. Advertisement insertion equipment may yield
different results when active.
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More Discussion about
the Carrier-to-Noise
Test

Test Descriptions
Carrier-to-Noise Ratio Test Description

The carrier-to-noise test is very flexible and can handle a wide variety of
testing conditions. It provides feedback messages to assist you in achieving
the optimum test setup.

Like any cable TV active device, a spectrum analyzer has an ideal operating
point which balances carrier-to-noise and carrier beats. When a spectrum
analyzer is operating at its optimum point it has its greatest testing dynamic
range. However, to achieve acceptable results it is not aways necessary

to operate the spectrum analyzer exactly at its optimum point. To achieve
acceptable results only 2 conditions are needed:

1. The total power at the analyzer input is below overloading the analyzer.

2. The noise floor being measured is equal to or greater than the noise floor
of the analyzer.

Channel loading forces down the highest acceptable level of each individua
channel carrier which gives rise to the need to preselect the channd of
interest. This is necessary when the noise floor being measured is less than
the analyzer noise floor when the total input power is near overload. The
only way to raise the noise floor without overloading the analyzer is to reduce
channel loading through preselection.

When CARRIER/NOISE is pressed the analyzer measures the total power at
the input, the level of the channel to be measured, and the analyzer noise
floor. Based on this information it decides whether to turn on the internal
preamp, and what the analyzer attenuator setting should be. In addition, it
alerts you when it thinks additiona attention is needed. This is indicated by
the presence of message (See MORE INFO) in the lower right hand corner

of the screen. This message occurs when the cable noise floor is within 3
dB or the analyzer noise floor. It is intended to aert the operator that the
analyzer noise-near-noise correction is kicking in. In addition, the message is
presented in inverse video when the cable noise floor is within 2.2 dB of the
analyzer noise. This indicates the analyzer is correcting the result by more
than 3 dB and measurement uncertainty of the result is rising. It is intended
that you raise the input level and presdect if necessary.
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Test Descriptions
Carrier-to-Noise Ratio Test Description

More about the MORE | NFO Screen

The MORE | NFO screen is intended to explain how the carrier-to-noise result is calculated and to
assist you in making sure this result reflects the actual carrier-to-noise on the signal being measured.
To assist you in adjusting the input level, the MORE | NFO screen has several messages instructing
you to raise or lower the input level and try the test again. In addition, when conditions warrant it,
other message prompts suggesting preselection or other actions can appear on this screen. These
messages only occur when the analyzer noise-near-noise correction is correcting more than 3 dB. The
messages are as follows:

Rai se | nput Level x to y dB:
This message appears when there is a need to raise the cable noise level and more input power
can be tolerated without overload.

or Reduce Input Level xtoy dB:

This message may appear as an alternative to raising the input level. It appears when it may be
possible to reduce the input power a small amount but just enough to cause the analyzer to switch
its internal 10 dB attenuator down by 1 step. This has the effect of raising the input level by

10 dB less the number of dB the input level was reduced by. Try this when raising the level is
inconvenient or impossible for some reason. Alternatively, when this message appears it signals that
it may be possible to not change the level at all, but to re-run the test and reduce the attenuator
manually using the ATTEN keys on the 2nd C/N menu.

Presel ect Input Signal:

This message appears when there is no longer any headroom to raise the level before overload
occurs, but there is still need to raise the cable noise level and there is significant channel loading
present.

Rai se | evel 10 dB, re-entertest, turncarrieroff, reduce
attenuator:

This message appears when a preselected signal requires increased noise level but the single carrier
present will overload the analyzer. This message suggests that you raise the input level above
overload, let the analyzer measure the carrier level, then turn the carrier off to eliminate the
overload while noise is being measured.
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Test Descriptions
Carrier-to-Noise Ratio Test Description

..________________________________________________________________________________________________________|]
More about the MORE | NFO Screen (continued)

Try raising level even more.:

This message assumes the technique mentioned just above was followed but even more dynamic
range is desired. It suggests following the above technique but raising the level 20, 30, or more
dB

Try reducing the internal attenuator.:
This message appears instead of the message just above when the attenuator is >0 dB.

The messages above are the analyzer best guess as to what to do given the conditions it can
determine. They are not foolproof and are intended to be taken as suggestions only, not concrete rules
for what to do.

Once the optimum input power leve is achieved, it does not need to be
readjusted for each channel. All channels can be measured without further
adjustments to the input level.

The internal preamp is controlled automatically. It is only turned on at
levels low enough to prevent overload. Under some conditions the interna
attenuator is set to 10 dB to prevent preamplifier overload. When the
internal preamplifier is turned on, a message to that effect is displayed at the
lower right hand corner of the screen.

The carrier-to-noise test has 2 variations. The first is the traditiona method
where the video modulation is either left on and the noise is measured at
the lower channel boundary, or the video modulation is turned off and the
noise is measured in the frequency range specified by the FCC. The second
variation is measuring the noise during the vertical interval on a single
horizontal line that has no modulation. This is referred to as a “quiet line".
The anayzer defaults to line 12, but any quiet line can be used. Line 12 is
quiet on most channels.

Measuring noise on a quiet line is called a “gated” measurement. That is, the
analyzer gates its frequency domain measurement during a specific time dot;
that dot being during the selected quiet line. Option 107 is required to make
this measurement.
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Test Descriptions
Carrier-to-Noise Ratio Test Description

Pressing CARRIER/NOISE can have different results depending on 2 keys in

the setup menu, GATING YES/NO and PAUSE YES/ NO . GATI NG set to NO
and PAUSE set to YES are the best settings for initially becoming familiar
with carrier-to-noise test. GATI NG set to NO causes the carrier- to-noise
test to initidly enter the first variation of the test as described above. At
this point you can observe the noise a the lower channel boundary. If
there is a composite second order product at the lower channel boundary,
the marker will move dightly above it. This noise value is the system noise
from the output of the headend to the point of measurement. It does not
include noise contributed by headend active components or converters. Thus
noise measured the lower channel boundary must be added to the noise
contributions of headend components and converters (if used).

To move from the non-gated to the gated test, press CONTINUE. Now,
depending on the setting of PAUSE (and option 107 being present) the

test will either stop with line 12 displayed, or move directly into the gated
CI/N test. When PAUSE is set to YES, line 12 is displayed giving you the
opportunity to explore the vertical interval by changing the line and field
values. A different line from 12 can be selected. If PAUSE is set to NO, this
step is skipped unless the anayzer finds it cannot recognize a quiet line. It
begins looking for a quiet line on line 12, but if it finds line 12 to be not quiet,
it moves to line 10, searches both fields there and moves up through the lines
to 20 looking for a quiet line. Thus, when PAUSE is NO, it will still pause if it
cannot find a quiet line.

When GATING is set to YES, pressing CARRIER/NOISE results in bypassing
of variation 1. Then, if PAUSE is set to NO, the analyzer will move directly to
the gated test. It is intended that you will select this configuration of GATI NG
and PAUSE after becoming familiar with the operation of the test.




Test Descriptions
Carrier-to-Noise Ratio Test Description

Another difference between the non-gated and the gated variations of the test
is the frequency range over which the noise is measured. The non- gated test
measures the noise at the current marker position averaged with 1 position
on either side. In a 6 MHz span, 3 measurement buckets is a range of 45

kHz. This range is then mathematically converted to the 4 MHz reporting
bandwidth. This assumes the noise floor is flat which is amost dways true
when using the method of turning modulation off to make the measurement.
The gated measurement has the added flexibility of being able to measure
over a much wider frequency range. This is necessary when measuring with
a video signa present because the noise floor is very often not flat. Therefore
measuring at a single point and converting to a 4 MHz bandwidth can give
incorrect results. The FCC rules stipulate that when the noise floor is not
flat that it must be integrated or summed. The gated carrier-to-noise test
integrates over as wide a range as it can. It defaults to 85% of the 4 MHz
range. It cannot be 100% because the carrier is dways present and cannot
be gated away. However, the noise below the carrier is amost aways equa
to or less than the noise in the rest of the channel so it is conservative to
assume the integrated value aso applies to the noise under the carrier. You
can change the range of 85 % . Entering 1% replicates the non-gated noise
measurement range.

Refer to “Carrier-to-noise test” in Chapter 2 for information on how to make
a measurement.
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1. Channel CSD

2. CSD using gating
function

Composite Second Order (CSO) Test Description

Three methods of measuring CSO are described here:

« channel CSO
e CSO using gating function
e system CSO

The analyzer measures the total cable TV system power and adjusts its input
atenuation for optimum performance (refer to the graphs in Chapter 9).

Distortion near noise corrections are used to more accurately measure
distortion products less than 10 dB above the analyzer noise.

The composite second order (CSO) test measures the relative level of second
order inter-modulation products that are offset from the carrier under test by
+750 kHz or +/-1.25 MHz.

The CSO beat at — 1.25 MHz falls on the lower channel boundary and can be
measured without turning the channel off. This beat only appears on lower
channel  numbers.

The trace is a time averaged display appropriate for measuring beats. The
marker does a local peak search to assure it is measuring the peak of the
beat.

With the Option 107 installed, the carrier modulation does not have to be
turned off. After initiating the CSO/CTB test and after the gate function

has been selected with the GATE ON OFF key, a quiet line (horizontal line

without modulation) is selected. The CONTINUE softkey is then pressed to
perform the measurement. The anadyzer displays the in-channel noise and
CSO beats measured only during the quiet line. In this way, measurements
can be made without interrupting service.

A specia case occurs for channels 5 and 6 in a standard channel plan. These
channels are placed 4 MHz above where they would be if they followed the
norma placement (as in IRC). This alows for measurement of CTB on these
channels with the gating function.

Refer to “Composite Second Order/Composite Triple Beat Test” in Chapter 2.
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3. System CSO

Test Descriptions
Composite Second Order (CS0) Test Description

171208101 NOV 23, 1993
4 CHANNEL HR (STD) MKR 54.888 MHz X
REF -.5 dBmV #AT 10 dB -33.83 dBnaV
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SENTER 56.768 MHz SPAN 65.888 MHz
WRES BW 38 kHz #VBW 3 MHz #SWUP 6.98 sec RT

Figure 8-5. Determining the level of the Beat Product and Noise Level

This test is performed on the channel specified using the
SYS BTS TST CHML softkey in the Setup menu. This applies to the system
measurements  mode.

The system CSO test measures the beat product at an offset from the test
channel set by CSO FREQ OFFSET The default for CSO FREQ OFFSET
is 4.75 MHz. This can be set to +7.25 when measuring higher channel
numbers. Figure 8-5 shows the analyzer measuring the level of the beat
product and noise level for CSO beat products.

With this method of measuring CSO, a preamplifier is not generaly needed
for accurate testing.
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1. Channel CTB

2. System CTB

Composite Triple Beat (CTB) Test Description

Two methods of measuring CTB are described here:

o channd CTB
o System CTB

The analyzer measures the total cable TV system power and adjusts its input
atenuation for optimum performance (refer to the graphs in Chapter 9).

Distortion near noise corrections are used to more accurately measure
distortion products less than 10 dB above the analyzer noise.

The CTB beat appears directly under the visua carrier. Therefore, turning
the carrier off during the channel CSO/CTB test is the only method of testing
the CTB of each channel.

The marker does a local peak search to assure it is measuring the peak of the
beat.

The composite triple beat (CTB) test measures the relative level of third
order inter-modulation products that aign in frequency with the carrier
under test. System CTB testing is intended to be performed on only one
channel and is performed at an offset from the channel specified using the

SYS BTS TST CHNL softkey in the Setup menu. The offset is specified by
CTB FREQ OFFSET ; the default value is 6 MHz.

Setting CTB FREQ OFFSET to -6 MHz will alow testing 6 MHz below the
beats test channels. The default location for measuring beats with the
analyzer is in the unused frequency band between channels 4 and 5.

In system measurement mode, the analyzer Erst measures the peak level of
the test channel (channel 4), and then measures any composite triple beat
products in the frequency gap between channels 4 and 5. If there is a signal
within +200 kHz of the CTB test channel, the CTB results will be inaccurate.
If you are broadcasting a signal between channels 4 and 5, you must either
turn off the signal or change the frequency at which CTB is tested.

The CTB measurement is done as follows:
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The visual carrier peak
level of the test channel
is measured

Test Descriptions
Composite Triple Beat (CTB) Test Description

1. The visua carrier peak level of the test channel (default is channd 4) is
measured.

2. Control line B of the analyzer auxiliary interface is set to a TTL-high level.

3. The center frequency of the analyzer is increased to the frequency
of the test channel plus the CTB offset of 6 MHz (default setting of

CTB FREQ OFFSET ).

4. The best level is measured
5. The beat level is subtracted from the visual carrier peak level.
6. Control line B of the analyzer auxiliary interface is set to O volts dc.

To End the beat products, the anadyzer center frequency is changed so that
any beat products in the gap between channels 4 and 5 can be measured. To
avoid messuring the skirts of the visual carrier, the resolution bandwidth
and frequency span of the analyzer are decreased. To optimize the distortion
measurement capability of the analyzers, the reference level is decreased to
bring the noise level within the Erst six divisions of the graticule, and input
attenuation is adjusted for the best dynamic range.

At this point in the CTB test, the control B line of the analyzer auxiliary
interface is set to a TTL high level. If you wish to momentarily turn off the
carrier, you may End it useful to use control line B (with additiona circuitry)
to turn off the carrier.
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The beat level is
measured

The beat level is
subtracted from the
visual carrier peak level

More Discussion about
the CSO/CTB Tests

Test Descriptions
Composite Triple Beat (CTB) Test Description

To accurately determine beat amplitude, the beat level is measured and
compared with the level of the analyzer noise. If the difference between the
beat level and the anadyzer noise is less than 10 dB, the beat value cannot be
measured directly; it is instead calculated by using the formula

Beat Level = 10Log [IOBP - lONL]

where
BP = Beat product + 10
NL = Anayzer noise level = 10

With this method of measuring CTB, a preamplifier is not generally needed
for accurate testing.

To find the value for CTB, the beat level is subtracted from the visua carrier
peak level.

The carrier-to-beats test is very flexible and can handle a wide variety of
testing conditions. It provides feedback messages to assist you in achieving
the optimum test setup.

Like any cable TV active device, a spectrum anayzer has an ideal operating
point which balances C/N and C/Beats. When a spectrum analyzer is
operating at its optimum point it has its greatest testing dynamic range.
However, to achieve acceptable results it is not aways necessary to operate
the spectrum analyzer exactly at its optimum point. To achieve acceptable
results only 2 conditions are needed:

1. The tota power at the analyzer input is below overloading the anayzer.

2. The beat being measured is equa to or greater than 3 dB above the noise
floor of the anayzer.

Channel loading forces down the highest acceptable level of each individua
channel carrier which gives rise to the need to preselect the channel of
interest. This is necessary when the cable system noise floor is less than the
analyzer noise floor when the total input power is near overload. The only
way to raise the noise floor without overloading the analyzer is to reduce
channel loading through preselection.
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Test Descriptions
Composite Triple Beat (CTB) Test Description

When CSD0/CTB is pressed the analyzer measures the total power at the
input, the level of the channel to be measured, and the analyzer noise floor.
Based on this information it decides what the analyzer attenuator should

be set to. In addition it aerts you when it thinks additional attention is
needed. This is indicated by the presence of message (See MORE INFO) in
the lower right hand corner of the screen. This message occurs when the
cable noise floor is within 3 dB or the analyzer noise floor. It is intended to
alert the operator that the analyzer signal-near-noise correction is kicking in.
In addition, the message is presented in inverse video when the cable noise
floor is within 2.2 dB of the analyzer noise. This indicates the analyzer is
correcting the result by more than 3 dB and the measurement uncertainty of
the result is rising. It is intended that you raise the input level and preselect
if necessary.
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Test Descriptions
Composite Triple Beat (CTB) Test Description

More about the MORE | NFO Screen

The MORE | NFO screen is intended to explain how the CSO/CTB result is calculated and to assist
you in making sure this result reflects the actual beat level on the signal being measured. To assist
you in adjusting the input level, the MORE | NFO screen has several messages instructing you to
raise or lower the input level and try the test again. In addition, when conditions warrant it, other
message prompts suggesting preselection or other actions can appear on this screen. These messages
only occur when the analyzer signal-near-noise correction is correcting more than 3 dB. The messages
are as follows:

Rai se Input Levelxto y dB:
This message appears when there is a need to raise the cable noise level and more input power
can be tolerated without overload.

or Reduce | nput Level xtoy dB:

This message may appear as an alternative to raising the input level. It appears when it may be
possible to reduce the input power a small amount but just enough to cause the analyzer to switch
its internal 10 dB attenuator down by 1 step. This has the effect of raising the input level by

10 dB less the number of dB the input level was reduced by. Try this when raising the level is
inconvenient or impossible for some reason. Alternatively, when this message appears it signals that
it may be possible to not change the level at all, but to re-run the test and reduce the attenuator
manually using the ATTEN keys on the 2nd C/N menu.

Presel ect |nput Signal:

This message appears when there is no longer any headroom to raise the level before overload
occurs, but there is still need to raise the cable noise level and there is significant channel loading
present.

The messages above are the analyzer best guess as to what to do given the conditions it can
determine. They are not foolproof and are intended to be taken as suggestions only, not concrete rules
for what to do.




Test Descriptions
Composite Triple Beat (CTB) Test Description

Once the optimum input power level is achieved, it does not need to be
readjusted for each channel. All channels can be measured without further
adjustments to the input level.

The CSO/CTB test has 2 variations. The Erst is the traditional method

where the video modulation is either left on and the - 1.25 MHz CSO beat

is measured at the lower channel boundary, or the carrier is turned off and
the CTB & CSO beats are measured. The second variation is measuring the
CSO beats during the vertica interval on a single horizontal line that has no
modulation. This is referred to as a “quiet ling’. The analyzer defaults to line
12, but any quiet line can be used. Line 12 is quiet on most channels.

Measuring CSO beats on a quiet line is called a “gated” measurement. That
is, the analyzer gates its frequency domain measurement during a specific
time dot; that slot being during the selected quiet line. Note that Option 107
is required to make this measurement.

Pressing CS0/CTB can have different results depending on 2 keys in the

setup menu, the GATING YES/NO and the PAUSE YES/NO keys. GATING

set to NO and PAUSE set to YES are the best settings for initially becoming
familiar with carrier-to-beats test. GATING set to NO causes the carrier-
to-beats test to initially enter the first variation of the test as described above.
At this point you can observe the -1.25 MHz beat a the lower channel
boundary.

To move from the non-gated to the gated test, press CONTINUE Now,
depending on the setting of PAUSE (and option 107 being present) the

test will either stop with line 12 displayed, or move directly into the gated
carrier-to-noise test. When PAUSE is set to YES, line 12 is displayed giving
you the opportunity to explore the vertical interval by changing the line and
Eeld values. A different line from 12 can be selected. If PAUSE is set to NO,
this step is skipped unless the analyzer Ends it cannot recognize a quiet line.
It begins looking for a quiet line on line 12, but if it Ends line 12 to be not
quiet, it moves to line 10, searches both Eelds there and moves up through
the lines to 20 looking for a quiet line. Therefore, when PAUSE is NO, it will
gtill pause if it cannot End a quiet line.

When GATING is set to YES, pressing €S0/CTB results in bypassing of
variation 1. Then, if PAUSE is set to NO, the analyzer will move directly to
the gated test. It is intended that you will select this configuration of GATING
and PAUSE after becoming familiar with the operation of the test.
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Hum Test Description

The hum test measures the percentage of amplitude modulation for low
frequency disturbances (hum) by measuring the peak-to-pesk variation for
total hum. The Fast Fourier Transform (FFT) is also used to display the low
frequency spectrum around the carrier. This information can be used to
identify the source of hum.

Total hum is measured by reading the peak-to-peak variation in the visud
signal level caused by low frequency disturbances (hum or repetitive
transients).

The hum test automatically configures the analyzer for measuring with or
without video modulation on the carrier. This is necessary because analyzer
settings used to match the NCTA Recommended Practices cannot be used
when video modulation is present. Other analyzer settings can be used to
compensate for the presence of video modulation, then the measurement can
be made.

When video modulation is on, the video bandwidth is set to 1 MHz to alow
the analyzer to measure only the values of the sync tips. See Figure 8-6.
When the video bandwidth is set to 1 MHz, significant noise is also present.
This noise is digitally minimized, then several peak-to-peak measurements
are taken and averaged. Using the average of these measurements gives

the best consistency with visual oscilloscope measurements. However, the
effects of noise cannot be completely eliminated and the results reported have
dightly more uncertainty (usualy less than 1 percent larger) than when video
modulation is off. The reverse, however, is not true. That is, when adding
modulation to a carrier wave signal, results will increase, not decrease. For
example, if the results are less than 3 percent with modulation on, FCC rule
76.605(a)(10) is satisfied. If a channel does exceed 3 percent, it may still pass
by testing again without video modulation.

When video modulation is not present, the test sets the analyzer to the
conditions set forth in the NCTA Recommended Practices. See Figure 8-7.

A setting of zero span with a sweep time of 5 ms/div acts as a signal level
meter and oscilloscope display, and a video bandwidth of 1 kHz functions as a
1 kHz low pass Elter. Several peak-to-peak measurements are taken, then the
average measurement is reported.
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Test Descriptions
Hum Test Description

Selecting the MORE INFO softkey displays the low frequency spectrum
around the visua carrier. The marker can be used to identify the frequency
and level of interference relative to the carrier. Obtaining meaningful results
even in the presence of video modulation is a great benefit. No one needs to
be present at the headend to temporarily insert a carrier wave signal, and
subscribers are not deprived of service. On a properly operating system,
results with video modulation present will usualy be under the 3 percent
limit. Low frequency disturbances on channels above the limit are often a
combination of video Eeld time distortion on the received signa and cable
system hum. The dominant contributor may be identified by removing the
signa input to the headend, inserting a clean carrier wave signal on that
input, and retesting.

More than 3 percent Eeld time distortion on off-air signals has been observed,
but it also has been seen to be caused by multi-path interference between the
transmitter and the headend antenna. Field time distortion on the signal can
also be qualitatively separated from cable hum by observing whether the
distortions vary with time or picture level since cable hum won’'t change with
picture level.
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Test Descriptions

Hum Test Description
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Test Descriptions
Hum Test Description
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Figure 8-8. HUM, More Information
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Changes the center
frequency and
reference level of the
analyzer

Depth of Modulation Test Description

The depth of modulation test measures the percentage (50 to 93 percent
measurement range) of amplitude modulation (AM) on the visua carrier. The
analyzer measures the horizontal synchronization-pulse level and vertical
interval test signal (VITS) white level from which it calculates the percentage
of AM.

|}
Scrambled Channels

The visual carrier AM modulation depth test may not be valid for scrambled channels, depending on
the method used to scramble the channel's signal. So, when testing a scrambled channel, You may
want to momentarily turn off scrambling for the channel while the channel is being tested for AM
modulation depth. You can use control line A of the analyzer auxiliary interface to determine when the
analyzer is testing a scrambled channel. When testing a scrambled channel, the control A line (pin 1)
of the analyzer auxiliary interface is set high in transistor-to-transistor logic {TTL).

To perform the depth of modulation measurement, the analyzer does the
following:

1. Changes the center frequency and reference level of the analyzer.
2. Changes the amplitude scale and span of the analyzer.

3. Measures the minimum level and the maximum level and calculates the
percentage of AM modulation depth.

The visual carrier is centered on the analyzer screen and a 1 MHz resolution
bandwidth is used to capture the entire modulation signal. For better
accuracy, the reference level of the analyzer is changed to the levd of the
visual carrier.
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Changes the amplitude
scale and span of the
analyzer

Measures the minimum
level and the maximum
level and calculates the
percentage of AM
modulation depth

Test Descriptions
Depth of Modulation Test Description

The amplitude scale is changed from logarithmic (dB) to linear (volts) and
the span is set to 0 Hertz to demodulate the signal and display time domain
characteristics.

The anadyzer measures the minimum level and the maximum level.

The minimum level corresponds to the vertica interval test signa

(VITS) white level and the maximum level corresponds to the horizontal

synchronization-pulse (H-sync) level. The ratio of the minimum level (the

VITS white level) to the maximum level (the H-sync pulse level) subtracted

from a value of 1 and multiplied by 100 gives the percentage of modulation:
minimum

1-—%100 - $AM

maximum
Figure 2-27 shows the analyzer measuring the minimum and maximum levels.
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Figure 8-9. Measuring the Depth of Modulation

The depth of modulation result is displayed a the bottom of the screen.




Digital Channel Power Measurement Descrip-
tion

The digital channe power measurement computes the total power within the
specified bandwidth (between markers) of the selected channel. The result
is recomputed after each sweep (if averaging is off) and displayed in current
measurement units. With averaging on, the result is displayed after the
number of specified sweeps has been reached.

The user must Erst tune to the desired channel before executing the test.
The channel edges must reside within the display limits, and occupy at least
75% of the selected span for best results. The reference level should also be
set so that the peak of the signal falls approximately 10 to 20 dB below the
top of the display. Refer to the digital channel power test description, in the
channel measurement section, for operating instructions.

16135127 SEP 12, 1996 -
@ CHANNEL (sTD)
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PEAK —————— FRQ RSP

IN-CHNL
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DIF PHAZ

CLDI
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3 of 3

CENTER 314,88 MHz SPAN 8.00 IMHz
RES GW 180 kHz VBW 30 kHz SWP 28.8 msec RT

Figure E-10. Tuned Digital Channel Display

The test automatically locates the estimated left and right edges of the
channel using the marker minimum peak function. If the automatic marker
placement is not ideal, the markers may be repositioned by the user.

The resolution and video bandwidth settings are automatically set according
to the frequency span setting when the test is entered.
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Test Descriptions
Digital Channel Power Measurement Description

We assume that the channel BW is at least 75% of the selected frequency
span.

Table 8-1.
Auto Resolution Bandwidth {RBW) and Video Bandwidth (VBW) selection
Freq Span RBW(kHz) VBW({kHz)

SPAN >=12 MHz 300 3000

12 MHz > SPAN >=4 MHz 100 1000

4 MHz > SPAN > =1.2 MHz 30 300

1.2 MHz > SPAN >=0.4 MHz 10 100
SPAN < 0.4 MHz 3 30

Please note the analyzer has been configured for maximum accuracy.
Adjustment of VBW or RBW may degrade measurement performance.

The following steps are performed to determine channel power:

The logarithmic trace is converted to linear units (volts) and the RMS average
is computed. The value is then converted back to logarithmic measurement

units.

The power result is then normalized to a power spectra density in a 1 Hz
bandwidth and scaled to the desired channel bandwidth.

The formulais:

Channel power = (Noise equivalent BW) x (RMS power spectral density in a
1 Hz BW)

Where:
Noise equivalent BW = IBW / 1.128 x RBW
Power spectral density in a1 Hz BW = total power / total BW
IBW = Channel BW or integration BW
RBW = Resolution bandwidth
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Test Descriptions
Digital Channel Power Measurement Description

(16141138 SEP 12, 2996 oy
/&7 CHANNEL (STD) MKR 317.58 MHz
REF 29.3 dBmV AT 16 dB -29.53 dBmVMARKER 1
SMPL
LOG
ég/ MARKER 2
AVERAGE
N Off
y # OF
' .| AVERAGES
WA §B
SC FC.
CORR| AVG = § of 10
BIGITAL (power betuween
CHANNEL POwER = - ° dBmV markers) MAIN
MENU
START 310,08 NMHz STOP 318.88 MHz
#RES 6W 108 kHz BVBH 1 WHz SWP 28.8 msec RT

Figure E-11. Results of Digital Channel Power Test
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Color Test Descriptions (Chroma/Luma Delay
Inequality, Differential Gain, Differential Phase)

The color tests measure the chrominance-to-luminance delay inequality,
differential gain, and differential phase (Option 107 required).

The following steps must be considered when performing these
measurements:

1. An appropriate test signal must be present or the test will not return
meaningful results. Refer to Figure 8-12 and Figure 8-13.

2. Multiple test signals may be present and may return different results due
to their point of origin.

3. Commercia insertion equipment may cause test signals to not be
transmitted.

If this occurs during a test, the results will not be valid.
4. Visua signd levels greater than +20 dBmV will provide best results.

5. Non-standard timing in signal composition may not yield specified
accuracy.

6. Large amounts of non-linear distortion, group delay, or ghosting may yield
results different from other test methods.

Surveying your system for test signal types and locations for each channel
will smplify test plan generation. Blank charts are located in Appendix
A. Copy these charts and fill in appropriate information using channel
measurement mode.

8-33



Test Descriptions
Color Test Descriptions (Chroma/Lema Delay Inequality, Differential Gain, Differential Phase)

,142 2 59 NOV2 3 1993
4 MKR 33 200 upsec

REF 142.6 mV AT 10 dB
84.242 .MV SELECT
v LINE
LIN
FIELD
A 00D EVEN
AUTO SIG
SEARCH
we SB
sc TC A Select
CORR } Test Sig
]
1 I 11
~u~A ’ | l [ k+vaj } IcoNTINUE

CENTER 67.249 MHz SPAN 0 Hz
#RESBW3 0 0 kHz #VBW3 MHZ #SWP B0 psec

Figure 8-12. FCC Composite Test Signal

12 23. 23 NO" 23, 1993

V%
5 mV
REF 119.5 m AT 10 dB —
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LIN
FIELD
I A Lawd 00 0 EVEN
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l AVERAGES
I

AUTO SIG
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wa SB
sc T1C Lol Select
CORR ' } I Test Sig
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CENTER 69.000 MHz SPAN 0 Hz
#RESBW3 0 0 kHz #VBW 3 MHz #SWP 6 0 Hsec

Figure 8-13. NTC 7 Composite Test Signal




Test Descriptions
Color Test Descriptions (ChromajLluma Delay Inequality, Differential Gain, Differential Phase)

Chroma/Luma Delay
Inequality Test
Description

NOTE

The analyzer internal frequency calibration routine should be done at the temperature the test will be
performed for best accuracy

Non-standard timing between the 2T and 12.5T pulses will return values that
are offset by up to 25 ns. The “T” in NTSC systems is 125 ns. A 2T pulse
has a half amplitude duration of 250 ns for NTSC; 12.5T pulse has a half
amplitude duration of 1.5625 ps.

The ‘chroma/luma delay inequality test measures the time delay between the
low frequency luminance component and the high frequency chrominance
component of the 12.5T modulated pulse in the composite test signal. Refer
to Figure 8-14.

15129112 MAR 86. 1995 -
4 CHRNNEL [ (STOD»
REF 26.46 aV AT 10 dB
W okckET OIF GAIN DIF PHASE
LIN REF .28 0.00
1 -7 R Y, OO FON N T
2 1.30 -1,38
,,,,, B ~LUBY s TL90
4 .

DIFFERENTIAL GAIN = m b PRI
| == B . MORE
........ DIFFERENTIAL PHASE = : : INFO

SA vB -
sc e eopn RSt MO Ly WMARWTETT
CORR : { :
: : : : : : : MATN
REF 0 4 2 3 4 nan
START 183.888 MHz STOP 483.008 NHZz
$RES BW 300 kHz SVBW 3 MHZ ¥SWP 28 psec

Figure g-14. Chrominance-to-Luminance Delay

8-35



Test Descriptions
Color Test Descriptions {Chroma/Luma Delay Inequality, Differential Gain, Differential Phase)

The composite test signal (FCC, NTC 7) is automatically selected. The
analyzer then tunes to the luminance component and switches to 0 Hz span.
Video averaging is performed and the center of the luminance component is
found and converted to time.

Next, the analyzer tunes to the chrominance component and performs video
averaging. The center of the chrominance component is found and converted
to time. The time difference between the two components is then computed.

Since the analyzer measures absolute time, an offset of 170 ns is added to the
result so that it will agree with tests done using a demodulator with sound
trap in (170 ns of delay,) and the result will be shown relative to the FCC
required pre-correction. See Table 8-2.

Table 8-2. Comparison of CLBl Measurement Values

Relative to FCC Required -170 0 +170
Pre-Correction

Absolute -340 -170 0
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Differential Gain Test
Description

Test Descriptions
Color Test Descriptions (ChromafLuma Delay Inequality. Differential Gain, Differential Phase)

The differential gain test measures the change in amplitude of the
chrominance subcarrier as the luminance changes from a blanking level
towards white level. The five-step riser portion of the test signal is used to
perform this measurement. The test signa is automatically selected.

A fast fourier transform is performed on the reference burst and each step in
the five-step riser. Each step is normalized to the reference burst. Averaging
is employed to minimize noise contribution to the reading.

The peak-to-peak amplitude of the largest riser step is found. Then, the
riser step with the smallest peak-to-peak amplitude is found. The difference
between the two amplitudes is computed and expressed as a percentage of
the largest amplitude. Differential gain calculation where max = largest
packet value in % and min = smallest packet value in % follows:

(maz + 100) — (min + 100)

100 = DG
maz + 100 | x 100

If 5th PKT YES NO is set NO, then the calculation is based on the first

four steps in the five-step riser in channel measurement mode. The 5th
packet is adways used in system measurement mode. The MORE INFO

softkey shows the normalized values of each packet. This is useful for relative
measurements.
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Differential Phase Test
Description

Test Descriptions
Color Test Descriptions (ChromafLuma Delay Inequality, Differential Gain, Differential Phase)

The differential phase test measures the change in phase of the chrominance
subcarrier as the luminance changes from a blanking level towards white
level.

The five-step riser portion of the test signa is used to perform this
measurement. The test signal is selected automatically.

Again a Fast Fourier transform is performed on the reference burst and

each step in the five-step riser. Each step is normalized to the reference
burst. The differential phase test can be configured for each of the two
common definitions for this test. For the NTC definition, the largest phase
difference between any two riser steps (including the reference) is calculated
and displayed. For the FCC (NCTA) definition, the largest phase difference
between the reference and any riser step is calculated and displayed.

If 5th PKT YES NO is sat to NO, then the calculation is based on the first
four steps in the five-step riser in channel measurement mode. The 5th
packet is never used in system measurement mode. MORE INFO shows the
normalized values for each packet. This is useful for relative measurements.
See Figure 8-15.

The FCC differential phase is equal to the largest packet value in degrees
from the phase of the reference packet.

The NTC differential phase caculation is as follows. (where max = largest
packet value in degrees and min = smallest packet value in degrees)

DP = max — min
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Test Descriptions
Color Test Descriptions {ChromajLuma Delay Inequality, Differential Gain, Differential Phase)

153129512 MAR 86, 1995

7 cHRANEL [ (STDD AL
1EF 26.46 mVY AT 10 dB

' PACKET OIF GAIN DIF PHASE

I8 | REF 2.00 :

MORE
INFO
+(5th packet:
CDP: FCC) g
| REF Cop 2 g g L iy
TARBRESIRAOBONHEHZ #VBU STOP 183.000 MHz
3 MHz #SWP 28 psec

Figure g¢-15. Differential Gain/Differential Phase




In-Channel Frequency Response Test Descrip-
tion

The in-channel frequency response test sets the analyzer to view full-field test
signals such as multi-burst, sinX/X, or line sweep. In addition, it can view

an in-channel sweep signal. The sweep signa can either be continuously

or manually swept. Figure 8-16 is the result of manualy sweeping a signa
generator across the measurement range.

Multi-burst is a popular signal but it has some limitations. Figure 8-17 shows
full-field FCC multi-burst.

Note that the 0.5 MHz burst packet cannot be resolved in a resolution
bandwidth of 300 kHz. However, 300 kHz is the minimum bandwidth
required for the anayzer to accurately measure burst packets greater than
4.25 ps.

If al the burst packets were the same time duration, a resolution bandwidth
of 100 kHz could be used. The burst height would not be accurate but they
al have the same relative amplitude.

& CHANNEL B (STD) WKR 184.545 Hz OIS
PEAS 37 usdBmM 25, 19RU6G dB 20. 64 dBmYMARKER 1t
L 0G : : ;

10 o ...... .........

MARKER 2

| RESTRRT
MAX  HOLD

CALC
FRQ RESP

MA W8
SC FS
CORR

START 180.000 MHz STOP 186.000 MHz
WRES BMW 100 kHz #VBW 3 MHz SWP 20.0 msec T

Figure E-16. In-Channel Frequency Response
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Test Descriptions
In-Channel Frequency Response Test Description

15:04 58 NOV 23. 19093

% CHANNEL 4 (STD) MKR 70.875 MHz
REF 23.0 dBmV #AT O dB 15.70 d?_m\v
— MARKER 1
BTPOS
LOG
4
aB/ & /\ Q / MARKER 2
MARKER \\ / \/
70.87% MHz
15 [70| dBmv / v
WA sﬁ/
sc F TFCC_MEASUREMENT BANGE (4. 25 MHz) ™ MORE.
CORR INFO
MAIN
FREQ REYP = . 7 aB M/8 MENU
CENTER 69.000 MHz SPAN 6.000 MHz
#RAESBW3 0 0 kHz #VBW 3 MHz #SWP6 . 9 0 sEC

Figure g-17. Multi-Burst Response

Single line VITS Testing Single line vits testing can be performed on multiburst, sin X/X, Philips ghost
canceling reference (GCR), or NTC-7 combination.

GCR provides the best results because it has the most signal level and it is a
swept frequency over the range of interest.

The sin X/X is aso a continuous signa in the frequency domain when using
100 kHz resolution bandwidth for detection. Its lower energy content requires
higher signal levels or averaging to be used to get equivalent results to the
GCR.

Multiburst can be used but it does not provide a continuous display across the
channel as does GCR and sin X/X.

The NTC-7 combination signal is the least idea. It would be useful for
relative measurements. The frequency burst’s lengths are not equal and
too short in duration for the 300 kHz resolution bandwidth to capture them
accurately. Some modified NTC 7 combination test signals have near equa
pulse widths and are more suitable for this test.

Refer to “In-channel frequency response test” in Chapter 2 for illustrations of
the various test signals.

8-41



Test Descriptions
In-Channel Frequency Response Test Description

The following steps must be considered when performing these
measurements:

1. An appropriate test signal must be present or the test will not return
meaningful results.

2. Multiple test signals may be present and may return different results due
to their point of origin.

3. Commercial insertion equipment may cause test signals to not be
transmitted.

If this occurs during a test, the results will not be valid.
4. Visual signa levels greater than +20 dBmV will provide best results.
5. Non-standard timing in signal composition may not yield specified
accuracy.
Surveying your system for test signa types and locations for each channed
will simplify test plan generation. Blank charts are located in Chapter

9. Copy these charts and fill in appropriate information using channel
measurement mode.

Relative Measurements A channgl could be measured coming into the headend processing equipment
and compared to that leaving the headend to determine the headend
equipment’s effect.
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FM Deviation Test Description

Note that to perform this measurement, Option 102 is required on HP 8590
E-Series cable TV anayzers. This option is standard for the HP 8591C
analyzer.

The FM deviation test reports the maximum peak deviation found during 25
sweeps (or cycles). The number of cycles per measurement can be adjusted

by pressing CYCLES/MSMT in Channel mode.

The maximum and minimum deviations are held for the number of sweeps
set in CYCLES/MSMT . The peak-to-peak result is calculated then divided by
2 to get peak deviation. If a test signal were used, the peak deviation could
be measured in one sweep. Live audio is normaly used with CYCLESIMSMT
set to 25 or more to ensure that peak deviations are found and results are
consistent.

The peak FM deviation result is the sum of all the components of the FM

signa at an instant in time. This is controlled by the program material and
whether it is mono, stereo, second audio program, etc.
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Cross Modulation Test Description

The cross modulation test measures the first 15.7 kHz cross modulation
sideband relative to the visual carrier of the channdl.

Note that this test is only available in Channel mode.

1656138 DEC 06, 1993 -
47 CHANNEL (STD) MKR & 4.300 kHz
REF 28.5 dBml AT 10 dB -66.60 dB

SMPL : : o : : : :
LiN .....,,,,czxn_o_n_.“-,,,,,dﬂ NI SRR N

MARKER
® Hz
RE.31 dBmV

MAIN
- - . - MENU
CENTER 433.258 MHz SPAN @ Hz
YRES BW 188 kHz #VBW 180 kHz #SHP 20.0 msec RT

Figure 8-18. Cross Modulation

Modulation must be turned off in order to perform this test.

The analyzer is tuned to the carrier frequency and put in zero span. A fast
fourier transform is performed on the signa and the magnitude of the
15.7 kHz incidental modulation is measured relative to the carrier.
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System Frequency Response Test Description

This test is used to compare the frequency response at a reference point in
the system to any other points in the system. It can also be used to see how
the frequency response changes with time or temperature.

Start frequency, stop frequency, resolution bandwidth, video bandwidth,
and reference level should be the same for the reference trace as the
measurement trace. If two points are compared that have greater than 8 dB
gain difference, the reference level can be adjusted to position the trace on
the display.

The system frequency response test measures cable TV distribution system
flatness without the need for a sweep generator or other signal source. This
measurement technique does not require shutting down the system, does
not interfere with any signals on the system, and works on systems with or
without horizontal-sync suppression scrambling. If channels are scrambled,
any time-varying scrambling should be disabled.

Note that this test is only available in Channel mode.
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View Ingress Test Description

The view ingress test measures any unwanted signals from outside the cable
TV system which can cause degradation of the receiver’s quality.

The view ingress test places a reference marker at the peak carrier leve
and activates the delta marker so that you can position it on the unwanted

signal. The LISTEN AT MKR function alows you to listen to the signal to
help determine the source.

Note that this test is only available in Channel mode.

17183150 DEC P86, 1993 .
/&7 CHRNNEL (STD) WKR & 3.880 MHz CRD
REF 36.8 dBmV A AT 10 dB -60.39 dB VIEW
SMPL : ; ; CO-CNNL
L0G
18
dB/

LISTEN
AT MKR
100 kHz
RES BW
SA SB

ne fe 38 kHz
CORR RES BW
MATN
: : : : : : : MENU

CEHTER 177.808 MHz SPAN 6.888 MHz

YRES BW 1808 kHz #UBW 1 kHz SWP 180 msec RT

Figure 8-19. View Ingress
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View Co-

Channel Test Description

The view co-channel test measures the frequency and level of two signals
within the same channel and within pickup distance of each other. If the
co-channel level is high enough, the TV receiver will display two separate

signals on one

channdl.

Note that this test is only available in Channel mode.

REF
PEAK

B3:29:56 JAN 12. 1993
/47 CHANNEL (STD)

CENTER 67.23675 MHz SPAN 58.88 kHz

22.7 dBmV ATTEN 10 dB -37.73 dB

MARKER &
10.00 kHz
1-37.79 dB

RES BW 1.8 kHz #VBW 10 Hz SWP 15.8 sec

MKR a 18.88 KkHz

MAIN
MENU

Figure E-20. View Co-Channel
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Test Descriptions
View Co-Channel Test Description
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Aids



What You'll
Find in This
Chapter

Specifications and Test Aids

This chapter outlines the specifications and characteristics of the HP 85721A
cable TV measurements and system monitor personaity with supported
analyzers. In addition, test aids are provided. This chapter contains the
following sections:

e cable TV measurement specifications and characteristics
o channel identification plans
e channd survey map
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Cable TV Measurement Specifications and

Characteristics

Specifications describe the warranted performance of the HP 85721A cable

TV measurements and system monitor personality with supported analyzer
over the temperature range of 0 °C to 55 °C,. The anayzer will meet its
specifications after 2 hours of storage at a constant temperature within the

operating temperature range, 30 minutes after the analyzer is turned on, and
after CAL FREQ, CAL AMPTD have been run.

Characteristics provide useful, but non-warranted, information in the form of
typical, nominal, or approximate vaues for analyzer performance.

Input Configuration
Select input conditions of spectrum analyzer.

75 € Spectrum Analyzer

50 £ Spectrum Analyzer

50 Q Spectrum Analyzer Selections:
HP 8590 Series Option 711 Ext Pad
No Ext Pad

No selection required
Measurements converted to 75 Q values

Amplitude offset set to 5.8 dB
Amplitude offset set to zero

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amplitude Range

Analyzer tunes to specified channels based upon selected tune
configuration.

Standard, Off-the Air, HRC, IRC {T and FM channels also in channel
model

1 to 158 and 201to 300 [channel mode)

1 to 158 [system model

2 to 134 {Option 1071

Defined by Code of Federal Regulations,

Title 47, Telecommunications,

Parts 73.603, 76.605, 76.612

5 to 1002 MHz [channel model

54 to 896 MHz [system model

50 to 850 MHz [Option 107}

-15 to +70dBmV for S/N >30 dB

Visual-Carrier Frequency

Visual-carrier frequency is counted
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Specifications and Test Aids

Cable TV Measurement Specifications and

Characteristics

Precision Frequency Reference {Standard)

Resolution 100 Hz

Accuracy +1.2x 1077 x carrier frequency + 110 Hal
@55.25MHz ICh. 21 +117Hz
@325.25 MHz (Ch. 411 fl49 Hz
@643.25 MHz [Ch. 941 +187Hz

Option 704 Frequency Reference*

Resolution 1 kHz

Accuracy +175x 1076 x carrier frequency + 110 Ha)
@55.25MHz {Ch.2) 4524 Hz
@325.25 MHz [Ch. 411 f2.55 kHz
@643.25 MHz (Ch. 941 34.93 kHz

. Wil not meet FCC frequency accuracy requirements.

Visual-to-Aural Carrier Frequency Difference
Difference Range
Resolution
Accuracy

Frequency difference between visual end aural carriers is counted
4.1to 4.9 MHz
100 Hz

42214z for precision frequency ref [std}
4254 Hz for Option 704 frequency ref

Visual-Carrier Level

Amplitude Range
Resolution

Absolute Accuracy
Relative Accuracy

The peek amplitude of the visual carrier is measured to en absolute
standard traceable to the National Institute of Standards and Technology.

-15 to +70dBmV

0.1dB

+20dBfor S/N >30 dB

1.0 dB relative to adjacent channels in frequency
=+1.5 dB relative to all other channels

Visual-to-Aural Carrier level Difference

Difference Range
Resolution

Accuracy

The difference between peak amplitudes of the visual and aural carrier is
measured.

0t 25 dB
0.1 dB
£0.75 dBfor S/N >30 dB
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Specifications and Test Aids
Cable TV Measurement Specifications and
Characteristics

Depth of Modulation {characteristic)

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be
valid for scrambled channels.

AM Range 50 to 93%
Resolution 0.1%
Accuracy +2.0% for C/N > 40 dB

Digital Channel Power

Accuracy

Measurement Characteristic
=-1.0 dB for 6 MHz channel bandwidth and 10 averages

FM Deviation (characteristic!

Peak reading of FM deviation

Range +100 kHz
Resolution 100 Hz
Accuracy +1.5 kHz

Hum|Low-Frequency Disturbance

AM Range
Resolution
Accuracy

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

+0.4% for hum <3%

+0.7% for hum <5%

+13% for hum <10%

»

Visual Carrier-to-Noise Ratio {C/N)
Optimum Input Range
Maximum C/N Range

C/N Resolution
C/N Accuracy

The C/N is calculated from the visual-carrier peak level end the minimum
noise level, normalized to 4 MHz noise bandwidth.

See GraphsT
Input level dependent - See graphsT
0.1dB

Input level and measured C/N dependent
+1.0to £3.5 dBover optimum input range

‘A preamplifier and preselector filter may be required to achieve specifications.

fOp!imum input range is determined at the time of measurement since a total input power measurement is first done to automatically set the

attenuator.
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Specifications and Test Aids

Cable TV Measurement Specifications and

Characteristics

CSO and CTB Distortion*

Optimum Input Range
Maximum CSO/CTB Range

Manual CSOKTB Resolution
System CSOKTB Resolution
CSO/CTB Accuracy

Manual composite second order |CSOJ end composite triple beet [CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made
in the channel above the channel selected and assumes that it is
unused. If the analyzer has Option 107, a non-interfering CSO
measurement can be made.

See GraphsT

Input level dependent See GraphsT
66 to 73 dB over optimum input range
0.1dB

1dB

Input level end measured CSOKTB dependent - See graphs
1.5 dB to f4.0 dB over optimum input range

“A preamplifier end preselector filter may be required to achieve specifications.
Optimum input range is determined et the time of measurement since a total input power measurement is first done to automatically set the

attenuator.

C/N, CSO, and CTB Measurements

The following graphs summarize the HP 85721A personality characteristics for
CIN, CSO, and CTB testing on cable TV systems with up to 77 channels and
no amplitude tilt. C/N, CSO, and CTB measurement accuracies and ranges
can be read from the relevant graphs. They depend upon the visua carrier
peak level and the measurement reading and the total power input to the
analyzer. See Chapter 8 for test descriptions for each test.
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Specifications and Test Aids

Cable TV Measurement Specifications and

Characteristics

Analyzer Noise
Correction = 7dB

CSO ond CTB Charocteristics

C/N Characteristics Accuracy = + 3.5d8 80 6557 o7 T
Measurement '
I Range |
! 8 7 3 i
70 v .
ouT OF R, < i
Goo” o s H
<
80 < K 235 60| oF .
b ] 7 ;
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19 ] Correction = 3dB o P ﬁ/ '
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0 s s yov's » Corrier Level 37 7008 Visual Carrier Peak (dBmv) 27 37 1048
eq| 18UQ; ) arrier evel d 37 47 2048
C/N Accuracy of a Single Channel 47 57120dB
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pf720a pf721a
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2 32
38 (o} Vi cood
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3
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dBmV i
at Spectrum Analyzer 20 25 30 35 40 45 20d8 ] at Spectrum Analyzet 20 25 30 35 40 | 2048 |
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Measurement ? Megsurement
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for or
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pf723a0
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Crossmodulation

Range
Resolution
Accuracy

Horizontal-line 115.7 kHz! related AM is measured on the unmodulated

visual carrier.
60 dB, usable to 65 dB
0.14dB

+20dBfor xmod. <40dB,c/N >40dB
+26dBfor xmod. <50dB,c/N >40dB
+46dBfor xmod. <60dB, c/N >40dB
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Specifications and Test Aids
Cable TV Measurement Specifications and
Characteristics

System Frequency Response (flatness)

System amplitude variations are measured relative to a reference trace stored
during the setup.

Frequency Response Setup

Fast Sweep Time 2 s |defauht) for no scrambling
Slow Sweep Time 8 s (default] for fixed-amplitude scrambling
Reference-Trace Storage 50 traces that include analyzer states

Frequency Response Test

Range 1.0 dB/Divto 20 dB/Divi2 dB default)

Resolution 0.05d8

Trace-flatness Accuracy =+0.1dB per dB deviation from a flat line and 20.75 dB maximum
cumulative error

Trace-Position Accuracy 0.0 dB for equal temperature at test locations and 0.4 dB mex for

different ambient temoeratures
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Specifications and Test Aids
Cable TV Measurement Specifications and
Characteristics

Video Measurements

(Option 107 required; appropriate TV line must be selected)

Non-interfering color
Differential Gain Accuracy
Differential Phase Accuracy
Chroma-Luminance Oelay Inequality Accuracy
Frequency Range
Amplitude Range
Coupler [HP part number 095507041

(requires FCC composite or NTC-7 composite test signall
4% *
3° =

6% 50 averages [default)
4° 50 averages (default)
+45ns

50 MHz to 850 MHz
+10 dBmV to +50dBmV at coupler input {10 dB loss)
Insertion loss: < 2 dB

Coupled output: -9 dB8£05dB

"For +20 dBmV signal level at coupler input end room temperature.

Non-Interfering Tests with Gate On'
C/N and CSO
Iquiet line must be selected)
In-channel Frequency Response Accuracy within channel

See graphs for accuracyT

+0.5 dB within channel {HP 8591C only]
£0.75 dB <85 MHz IHP 8590 E-Series)
£0.50 dB>B5MHz {HP 8590 E-Series)

“A preamplifier and preselector filter may be required to achieve specifications.

TOptimum input range is determined et the time of measurement since a total input power measurement is first done to automatically set the

attenuator.
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Channel Identification Plans

Table 8-1.

FCC Numerical Designation of Television Channels (Section 73.603)
Channel Number Frequency Band (MHz)
2 54-60
3 60-66
4 66-72
5 76-82
6 82-88
7 174-180
8 180-186
9 186-192
10 192-198
11 196-204
12 204-210
13 210-216
14 470-478
15 476-482
16 482-488
17 488-494
18 494-500
19 500-506
20 506-512
21 512-518
22 518-524
23 524-530
24 530-536
25 536-542
26 542-548
217 548-554
28 554-560
29 560-566
30 566-572
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Specifications and Test Aids
Channel Identification Plans

Table 9-1.
FCC Numerical Designation of Television Channels (Section 73.603)
(continued)

Channel Number Frequency Band (MHz)
31 572-578
32 578-584
33 584-590
34 590-596
35 596-602
36 602-608
37 608-614
38 614620
39 620-626
40 626-632
41 632-638
42 638-644
43 644-650
44 650-656
45 656-662
46 662-668
47 668-674
48 674-680
49 680-686
50 686-692
51 692-698
52 698-704
53 704718
54 710-716
55 716-722
56 722-720
57 726-734
58 734-740
59 740-748
60 746-752
61 752-758
62 758-764




Specifications and Test Aids
Channel Identification Plans

Table 9-1.
FCC Numerical Designation of Television Channels (Section 73.603)
(continued)

Channel Number Frequency Band (MHz)
63 764-770
64 770-776
65 776-782
66 782-788
67 788-794
68 794800
69 800-806
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Table 9-2.

Channel Identification Plan
EIA Interim Standard No. 6 {€P) and FCC Part 76.612

Specifications and Test Aids

Channel Identification Plans

Channel Picture Carrier Frequency Historical
Designation (MH2) Reference
STD HRC IRC
! N/A 72.0036 73.2625 4+, A-8
2 55.25 54.0027 55.2625
3 61.25 60.0030 61,2625
4 67.25 66.0033 67.2625
5 77.25 78.0039 79.2625 A-THHRC,IRC}
6 83.25 84.0042 85.2625 A-6IHRC,IRC)
7 175.25 1740087 175.2625
8 181.25 180.0090 181.2625
9 187.25 186.0093 187.2625
10 193.25 192.0096 193.2625
1 199.25 198.0099 199.2625
12 205.25 204.0102 205.2625
13 211,25 210.0105 211.2625
14 121.2625 120.0060 121.2625 A
15 127.2625 126.0063 127.2625 B
16 133.2625 132.0066 133.2625 C
17 139.25 138.0069 139.2625 D
18 145,25 144.0072 145.2625 3
19 151,25 150.0075 151.2625 F
20 157.25 156.0078 157.2625 G
21 163.25 162.0081 163.2625 H
22 169.25 168.0084 169.2625
23 217.25 216.0108 217.2625 J
24 223.25 222.0111 223.2625 K
25 223.2625 228.0114 229.2625 L
26 235.2625 234.0117 235.2625 M
27 241.2625 240.0120 241.2625 N
28 247.2625 246.0123 247.2625 0
29 253.2625 252.0126 253.2625 P
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Specifications and Test Aids
Channel Identification Plans

Table 9-2.

Channel Identification Plan
EIA Interim Standard No. 6 {CP} and FCC Part 76.612 (continued)

Channel Picture Carrier Frequency Historical
Designation (MHz) Reference
ST0 HRC IRC
30 259.2625 258.0129 259.2625 Q
31 265.2625 264.0132 265.2625 R
32 271.2625 270.0135 27 1.2625 S
33 271.2625 276.0138 277.2625 T
34 283.2625 282.0141 283.2625 U
35 289.2625 288.0144 289.2625 v
36 295.2625 294.0147 295.2625 w
37 301.2625 300.0150 301.2625 X
38 307.2625 306.0153 307.2625 Y
39 313.2625 312.0156 313.2625 2
40 319.2625 318.0159 319.2625 DD
41 325.2625 324.0162 325.2625 EE
42 331.2750" 330.0165 331.2750" FF
43 337.2625 336.0168 337.2625 66
44 343.2625 342.0171 343.2625 HH
45 349.2625 348.0174 349.2625 Il
46 355.2625 354.0177 355.2625 JJ
47 361.2625 360.0180 361.2625 KK
48 367.2625 366.0183 367.2625 LL
49 373.2625 372.0186 373.2625 MM
50 379.2625 378.0189 379.2625 NN
51 385.2625 384.0192 385.2625 00
52 391.2625 390.0195 391.2625 pp
53 397.2625 396.0198 397.2625 aa
54 403.25 402.0201 403.2625 RR
55 409.25 408.0204 409.2625 SS

This frequency deviates from the pattern.
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Table 9-2.

Channel Identification Plan
EIA Interim Standard No. 6 {CP) and FCC Part 76.612 (continued)

Specifications and Test Aids

Channel Identification Plans

Channel Picture Carrier Frequency Historical
Designation (MHz) Reference
STD HRC IRC
56 415.25 414.0207 4152625 1
57 421.25 420.0210 421.2625 uu
58 421.25 426.0213 427.2625 w
59 433.25 432.0216 433.2625 ww
60 439.25 438.0219 439.2625 XX
61 44525 4440222 4452625 YY
62 451,25 450.0225 4512625 22
63 457.25 456.0228 457.2625
64 463.25 462.0231 463.2625
65 469.25 468.0234 469.2625
66 475.25 474.0237 475.2625
67 481.25 480.0240 48 1.2625
68 487.25 486.0243 487.2625
69 493.25 492.0246 493.2625
70 499.25 498.0249 499.2625
71 505.25 504.0252 505.2625
72 511.25 510.0255 511.2625
73 517.25 516.0258 517.2625
74 523.25 522.0261 523.2625
75 529.25 528.0264 529.2625
76 535.25 534.0267 535.2625
77 541.25 540.0270 541.2625
78 547.25 546.0273 547.2625
79 553.25 552.0276 553.2625
80 559.25 558.0279 559.2625
81 565.25 564.0282 565.2625
82 571.25 570.0285 571.2625
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Specifications and Test Aids

Channel Identification Plans

Table 9-2.

Channel Identification Plan
EIA Interim Standard No. 6 {CP) and FCC Part 76.612 (continued)

Channel Picture Carrier Frequency Historical
Designation {MH2) Reference
STD HRC IRC
83 577.25 576.0288 577.2625
84 583.25 582.0291 583.2625
85 589.25 588.0294 589.2625
86 595.25 594.0297 595.2625
87 601.25 600.0300 601.2625
88 607.25 606.0303 607.2625
89 613.25 612.0306 613.2625
90 619.25 618.0309 619.2625
91 625.25 624.0312 625.2625
92 631.25 630.0315 631.2625
93 637.25 636.0318 637.2625
94 643.25 642.0321 643.2625
95 91.25 90.0045 91.2625 A-5
96 97.25 96.0048 97.2625 A-4
97 103.25 102.0051 103.2625 A-3
98 109.2750" 108.0250 109.2750" A-2
99 115.2750” 114.0250 115.2750° A-l
100 649.2500 648.0324 649.2625
101 655.2500 654.0327 655.2625
102 661.2500 660.0330 661.2625
103 667.2500 666.0333 667.2625
104 673.2500 672.0336 673.2625
105 679.2500 678.0339 679.2625
106 685.2500 684.0342 685.2625
107 691.2500 690.0345 691.2625
108 697.2500 696.0348 697.2625
109 703.2500 702.0351 703.2625
110 709.2500 708.0354 709.2625

‘This frequency deviates from the pattern.
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Table 9-2.

Channel Identification Plan
EIA Interim Standard No. 6 {CP) and FCC Part 76.612 (continued)

Specifications and Test Aids
Channel Identification Plans

Channel Picture Carrier Frequency Historical
Designation (MHz) Reference
ST0 HRC IRC
11 715.2500 714.0357 715.2625
112 721.2500 720.0360 721.2625
113 727.2500 726.0363 727.2625
114 733.2500 732.0366 733.2625
115 739.2500 738.0369 739.2625
116 745.2500 7440372 745.2625
117 751.2500 750.0375 751.2625
118 757.2500 756.0378 757.2625
119 763.2500 762.0381 763.2625
120 769.2500 768.0384 769.2625
121 775.2500 774.0387 775.2625
122 781.2500 780.0390 781.2625
123 787.2500 786.0393 787.2625
124 793.2500 792.0396 793.2625
125 799.2500 798.0399 799.2625
126 805.2500 804.0402 805.2625
127 811.2500 810.0405 811.2625
128 817.2500 816.0408 817.2625
129 823.2500 822.041 | 823.2625
130 829.2500 828.0414 829.2625
131 835.2500 834.0417 835.2625
132 841.2500 840.0420 841.2625
133 847.2500 846.0423 847.2625
134 853.2500 852.0426 853.2625
135 859.2500 858.0429 859.2625
136 865.2500 864.0432 856.2625
137 871.2500 870.0435 871.2625
138 877.2500 876.0438 877.2625
139 883.2500 882.0441 883.2625
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Specifications and Test Aids
Channel Identification Plans

Table 9-2.

Channel Identification Plan
EIA Interim Standard No. 6 (CP) and FCC Part 76.612 (continued)

Channel Picture Carrier Frequency Historical
Designation (MHz2) Reference
STD HRC IRC
140 889.2500 888.0444 889.2625
141 895.2500 894.0447 895.2625
142 901.2500 900.0450 901.2625
143 907.2500 906.0453 907.2625
144 913.2500 912.0456 913.2625
145 919.2500 918.0459 919.2625
146 925.2500 924.0462 925.2625
147 931.2500 930.0465 931.2625
148 937.2500 936.0468 937.2625
149 943.2500 942.0471 343.2625
150 949.2500 948.0474 949.2625
151 955.2500 954.0477 955.2625
152 961.2500 960.0480 961.2625
153 967.2500 966.0483 967.2625
154 973.2500 972.0486 973.2625
155 979.2500 978.0489 979.2625
156 985.2500 984.0492 985.2625
157 991.2500 990.0495 991.2625
158 997.2500 996.0498 997.2625




Specifications and Test Aids

Channel Identification Plans

Table 9-3. FM Broadcast Channels

Channel No. Frequency (MHz)
201 88.1
202 88.3
203 88.5
204 88.7
205 88.9
206 89.1
207 89.3
208 89.5
209 89.7
210 89.9
211 90.1
212 90.3
213 90.5
214 90.7
215 90.9
216 91.1
217 91.3
218 91.5
219 91.7
220 91.9
221 92.1
222 92.3
223 92.5
224 92.7
225 92.9
226 93.1
227 93.3
228 935
229 93.7
230 93.9
231 94.1
232 94.3
233 94.5
234 947
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Specifications and Test Aids
Channel Identification Plans

Table 9-3. FM Broadcast Channels (continued)

Channel No. Frequency (MHz)
235 94.9
236 95.1
237 95.3
238 95.5
239 95.7
240 95.9
241 96.1
242 96.3
243 96.5
244 96.7
245 96.9
246 97.1
247 97.3
248 97.5
249 97.7
250 97.9
251 98.1
252 98.3
253 98.5
254 98.7
255 98.9
256 99.1
257 99.3
258 99.5
259 99.7
260 39.9
261 100.1
262 100.3
263 100.5
264 100.7
265 100.9
266 1011
267 101.3
268 101.5
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Specifications and Test Aids

Channel Identification Plans

Table 9-3. FM Broadcast Channels (continued)

Channel No. Frequency (MHz)
269 101.7
2170 101.9
271 102.1
212 102.3
2173 102.5
274 102.7
275 102.9
276 103.1
217 103.3
218 103.5
279 103.7
280 103.9
281 104.1
282 104.3
283 104.5
284 104.7
285 104.9
286 105.1
287 105.3
288 105.5
289 105.7
290 105.9
291 106.1
292 106.3
293 106.5
294 106.7
295 106.9
296 107.1
297 107.3
298 107.5
299 107.7
300 107.9
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Specifications and Test Aids

Channel Identification Plans

Table 9-4. T-Channels

Standard
Channel Video Color Sound
17 7.00 10.58 11.50
T8 13.00 16.58 17.50
19 19.00 22.58 23.50
T10 25.00 28.58 29.50
™m 31.00 3458 35.50
T2 37.00 40.58 41,50
T13 43.00 46.58 4750




Channel Survey Map

The following channel survey map is intended to be used as a test aid.

Line numbers of quiet lines and test signals should be documented for each
channdl in your system. This is especialy useful when creating test plans in
system measurement mode.

Make photocopies of a blank channel survey map and enter the line numbers
and channel numbers corresponding to your system. Use the channel
measurement mode of operation to gather this information by conducting the
individual tests with PAUSE YES NO in the Setup menu set to YES, then
noting where the proper test signals are found.
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Specifications and Test Aids
Channel Survey Map
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Specifications and Test Aids
Channel Survey Map
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Specifications and Test Aids
Channel Survey Map
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Specifications and Test Aids
Channel Survey Map
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Specifications and Test Aids
Channel Survey Map
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Channel Survey Map
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Specifications and Test Aids
Channel Survey Map
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Channel Survey Map
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Glossary

active function
The active function is the instrument’s feature currently selected for use.
It may be a key sdlection or remote-programming command.

active function readout
The area of a display screen where the active function and its state are
displayed. The active function is the one that was completed by the last
key sdection or remote-programming command.

active marker
The marker on a trace that can be repositioned by front-panel controls or
programming commands.

active trace
The trace (commonly A, B, or C) that is being swept (updated) with
incoming signal information.

air
See off-the-air tune configuration.

amplitude accuracy
The genera uncertainty of an analyzer amplitude measurement, whether
relative or absolute.

ASCII
The acronym for American Standard Code for Information Interchange. It
is an eight-part code (7 bits plus parity check) used for data (information)
interchange. An ASCII value is a specific combination of bits ranging from
0 to 255 that represent characters in machine language that computers
and controllers can understand.

attenuation
A genera term used to denote a decrease of signal magnitude in
transmission from one point to another. Attenuation may be expressed as
a scalar ratio of the input to the output magnitude in decibels.
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aural carrier
The carrier that has the audio portion of a televison channel. A television
channel usually contains both a visua and aural carrier. An aural carrier
is sometimes referred to as a sound carrier.

auxiliary interface
An analyzer rear-panel connector that provides control lines and power
for externa equipment. The auxiliary interface contains control lines A
and B. The voltage levels of control lines A and B are changed by some of
the HP 85721A’s tests.

bandwidth selectivity
This is a measure of the analyzer's ability to resolve signals unequal in
amplitude. It is the ratio of the 60 dB bandwidth to the 3 dB bandwidth
for a given resolution filter (IF). Bandwidth selectivity tells us how steep
the filter skirts are. Bandwidth selectivity is sometimes called shape
factor.

battery-backed RAM
Random access memory (RAM) data retained by a battery. RAM memory
cards can contain data that is maintained with a battery. Refer also to
nonvolatile memory.

baud rate
A rate of transmission that is measured as signa events per time period.
The baud rate is equal to or greater than bits per second, since one bit
can consist of more than one signa event.

card reader
See memory card.

carrier-to-noise ratio
The ratio of the amplitude of the carrier to the noise power in the portion
of the spectrum occupied by the carrier. Also referred to as the C/N ratio.

CATV
Abbreviation for community antenna television or cable television system.
A cable television system is a broadband communications system that
provides multiple channels from centralized antennas.
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character set
The sat of elementary symbols. These normally include both apha and
numeric codes, plus punctuation or any other symbol that may be read,
stored, or written and used for organization, control, or representation of
data.

chroma/luma delay inequality
This is the tune delay between the low frequency luminance component
and the high frequency chrominance component of the 12.5T pulse in the
test signal. Positive chroma/luma delay is when chroma lags luma in time.

command
A set of instructions that are trandated into instrument actions. The
actions are usually made up of individual steps that together can execute
an operation. Generaly, for analyzers it is a sequence of code that
controls some operation of an analyzer. These codes can be keyed in via a
controller, or computer. Refer also to function.

composite second order beat
Composite second order beat (CSO) is the ratio of the composite second
order beat products to the peak level of the visua carrier. For a system
using the standard tune configuration, the composite second order
beat products are the distortion products that occur at f750 kHz and
+ 1.25 MHz around the visual carrier.

composite triple beat
Composite triple beat (CTB) is the ratio of the composite triple beat
products to the peak level of the visual carrier. The composite triple beat
products are distortion products that occur at the visual carrier frequency.

continuous sweep mode
The analyzer condition where traces are automatically updated each time
trigger conditions are met.

CSO
Refer to composite second order beat

CTB
Refer to composite triple beat.
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current trace
The displayed trace on the anayzer screen.

default
The preset conditions, options, or parameters of an instrument. The
default state may be changed by choosing key selections or writing
programming commands to use other conditions.

delta marker
An analyzer mode in which a fixed reference marker is established, then
a second active marker becomes available so it can be placed anywhere
along the trace. A readout indicates the relative frequency separation and
amplitude difference between the reference and active markers.

depth of modulation
Measures the percentage of amplitude modulation on the video carrier
between the horizontal synchronization-pulse and the vertical interval test
signa white level.

differential gain
This is the change in amplitude of the chrominance subcarrier as the
luminance changes from a blanking level towards white level. It is
measured as the difference in amplitude between the largest and smallest
segments, divided by the largest and expressed in percent.

differential phase
As defined by the NTC, this is the maximum peak-to-peak change in
phase of the chrominance subcarrier as the luminance changes from a
blanking level towards white level.

As defined by the FCC, the greatest phase difference in degrees between
each segment of the chrominance signa and the reference signd.

display dynamic range
The maximum dynamic range over which both the larger and smaller
signal can be viewed simultaneoudly on the display. For analyzers with a
maximum logarithmic display of 10 dB/division, the actual dynamic range
may be greater than the display dynamic range. Refer also to dynamic
range.

display fidelity
The measurement uncertainty of relative differences in amplitude on an
analyzer. On purely anadlog anayzers (those analyzers that display trace
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information immediately and do not store, then recal the data to the
screen), these differences are displayed on the screen and the graticule is
used to evaluate the measurement. Many anayzers with digital displays
(refer to digital display) have markers that can be used to measure the
signal. As a result, measurement differences are stored in memory, and
the ambiguity of the display is eliminated from the measurement.

DLP
The abbreviation for downloadable program. A single programming
command or a sequence of programming commands used to perform
specific operations. DLPs can be made up of severa functions, variables,
and traces defined by the program creator. The DLP can be downloaded
from one electronic storage medium into another and executed without a
controller.

dynamic range
The power ratio (dB) between the smallest and largest signals
simultaneoudly present at the input of an analyzer that can be measured
with some degree of accuracy. Dynamic range generaly refers to
measurement of distortion or inter-modulation products.

end-of-line (EOL) readings
Measurements taken at the last tap on the distribution cable.

error message
A message displayed on the screen indicating missing or failed hardware,
improper user operation, or other conditions that require additional
atention. Generally, the requested action or operation cannot be
completed until the condition is resolved.

FFT
The abbreviation for Fast Fourier transform. It is a mathematical
operation performed on a time-domain signal to yield the individua
spectral components that constitute the signal.

file
An eectronic means of storing data. The data is stored as a collection of
related records. The records are organized in a Ele.

firmware
An assembly made up of hardware and instruction code that are
integrated to form a functional set that cannot be atered during norma
operation. The instruction code, permanently installed in the circuitry of
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the instrument, is classified as ROM (read-only memory). The Ermware
determines the operating characteristics of the instrument or equipment.
Each firmware version is identified by a revision code number, or date
code.

FM deviation
Peak deviation of the audio FM signa of a cable TV channdl.

frequency accuracy
The uncertainty with which the frequency of a signa or spectra
component is indicated, either in an absolute sense or relative to some
other signal or spectra component. Absolute and relative frequency
accuracies are specified independently.

frequency range
The range of frequencies over which the analyzer performance is
specified. The maximum frequency range of many microwave analyzers
can be extended with the application of external mixers.

frequency resolution
The ability of an analyzer to separate closely spaced spectral components
and display them individually. Resolution of equal amplitude components
is determined by resolution bandwidth. Resolution of unequal amplitude
signals is determined by resolution bandwidth and bandwidth selectivity.

frequency response
The peak-to-peak variation in the displayed signa amplitude over a
specified center frequency range. Frequency response is typicaly
specified in terms of £dB relative to the value midway between the
extremes. It aso may be specified relative to the calibrator signal.

frequency span
The magnitude of the displayed frequency component. Span is
represented by the horizontal axis of the display. Generally, frequency
span is given as the total span across the full display. Some analyzers
represent frequency span (scan width) as a per-division value.

frequency stability
Stability is the ability of a frequency component to remain unchanged
in frequency or amplitude over short- and long-term periods of time.
Stability refers to the local oscillator's ability to remain Exed at a
particular frequency over time. The sweep ramp that tunes the loca
oscillator influences where a signal appears on the display. Any long-term

Glossary-7



variation in loca oscillator frequency (drift) with respect to the sweep
ramp causes a signal to shift its horizontal position on the display slowly.
Shorter-term local oscillator instability can appear as random FM or phase
noise on an otherwise stable signal.

front-panel key
Keys, typicaly labeled, located on the front pane of an instrument. The
key labels identify the function the key activities. Numeric keys and step
keys are two examples of front-panel keys.

full span
A mode of operation in which the analyzer scans the entire frequency
band of an analyzer.

function
The action or purpose that a specific item is intended to perform or serve.
The analyzer contains functions that can be executed via front-panel key
sdections, or through programming commands. The characteristics of
these functions are determined by the Ermware in the instrument. In
some cases, a DLP (downloadable program) execution of a function allows
you to execute the function from front-panel key selections.

gain compression
The signa level at the input mixer of an analyzer where the displayed
amplitude of the signal is a specific number of dB too low due just to
mixer saturation. The signal leve is generally specified for 1 dB or 0.5 dB
compression and is usually between -3 dBm and -10 dBm.

gated measurements
The tests requiring Option 107 that allow carrier-to-noise, CSO, and
in-channel frequency response measurements to be performed without
disrupting service.

hard copy
Information or data printed onto paper as opposed to its being stored on
disk or in the instrument’s memory.

hardkeys
Pushbutton keys on the analyzer front panel that control frequency, span,
amplitude, instrument state, markers, controls, and data functions.
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HP-IB
The abbreviation for Hewlett-Packard Interface Bus. It is a
Hewlett-Packard proprietary parallel interface that allows you to connect
more than one device to a port on a computer or instrument. The HP-IB
bus is also caled the IEEE-488 bus.

in-channel frequency response

Frequency response test that measures the flatness of an individual cable
TV channdl.

incrementally related carriers
Incrementally related carriers (IRC), is a tune configuration where al
channels except channels 5 and 6 are standard channels (see standard
tune configuration for a definition of standard channels).

input attenuator
An attenuator (also called an RF attenuator) between the input connector
and the Erst mixer of an anayzer. The input attenuator is used to
adjust the signal level incident to the Erst mixer, and to prevent gain
compression due to high-level or broadband signas. It is aso used to
set the dynamic range by controlling the degree of internally-generated
distortion. For some analyzers, changing the input attenuator settings
changes the vertical position of the signal on the display, which
then changes the reference level accordingly. In Hewlett-Packard
microprocessor-controlled analyzers, the IF gain is changed to compensate
for changes in input attenuator settings. Because of this, the signals
remain stationary on the display, and the reference level is not changed.

input impedance
The terminating impedance that the analyzer presents to the signa
source. The nomina impedance for RF and microwave analyzers is
usualy 50 Q. For some systems, such as cable TV, 75 Q is standard. The
degree of mismatch between the nominal and actual input impedance is
caled the VSWR (voltage standing wave ratio).

integer number
A whole number with no decimal or fractional part.

IRC
See incrementally related carriers.
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limit line
A test limit made up of a series of line segments, positioned according to
frequency and amplitude within the analyzer's measurement range. Two
defined limit lines may be displayed simultaneoudly. One sets an upper
test limit, the other sets a lower test limit. Trace data can be compared
with the limit lines as the analyzer sweeps. If the trace data exceeds
either the upper or lower limits, the analyzer displays a message or
sounds a warning, indicating that the trace failed the test limits.

limit-line file
The user-memory Ele that contains the limit-line table entries. Limit lines
are composed of frequency and amplitude components that make up a
trace array and this data is stored in the Ele. The limit-line Ele feature is
available on analyzers that are capable of limit-line operation. Refer also
to limit line.

limit-line table
The line segments of a limit line are stored in the limit-line table. The
table can be recaled to edit the line segments, then restored in the
limit-line file. Refer aso to limit line.

log display
The display mode in which vertica deflection is a logarithmic function of
the input-signal voltage. Log display is also referred to as logarithmic
mode. The display calibration is set by selecting the value of the top
graticule line (reference level), and scale factor in volts per division. On
Hewlett-Packard analyzers, the bottom graticule line represents 0 volts for
scale factors of 10 dB/division or more. The bottom division, therefore, is
not calibrated for those analyzers. Analyzers with microprocessors alow
reference level and marker values to be indicated in dBm, dBmV, dBpV,
volts, and occasionally in watts. Nonmicroprocessor-based analyzers
usualy offer only one kind of unit, typically dBm.

marker
A visud indicator we can place anywhere along the displayed trace. A
marker readout indicates the absolute value of the trace frequency and
amplitude at the marked point. The amplitude value is displayed with the
currently selected units.

maximum input level
The maximum signa power that may be safely applied to the input of an
analyzer. Typicaly 1 W (-30 dBm) for Hewlett-Packard analyzers.
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measurement range
The ratio, expressed in dB, of the maximum signa level that can be
measured (usualy the maximum safe input level) to the lowest achievable
average noise level. This ratio is amost aways much greater than can be
redlized in a single measurement. Refer also to dynamic range.

memory
A storage medium, device, or recording medium into which data can be
stored and held until some later time, and from which the entire original
data may be retrieved.

memory card
A small, credit-card-shaped memory device that can store data or
programs. The programs are sometimes called persondities and give
additional capabilities to your instrument. Typicaly, there is only one
personality per memory card. Refer also to personality.

menu
The analyzer functions that appear on the display and are selected by
pressing front-panel keys. These selections may evoke a series of other
related functions that establish groups caled menus.

modem
A device that enables a computer to interface with another computer
or analyzer over the telephone connection. Modem is an acronym for
modulator and demodulator.

non-interfering measurements
Measurements made without turning off modulation or the carrier (Option
107 required).

nonvolatile memory
Memory data that is retained in the absence of an ac power source. This
memory is typicaly retained with a battery. Refer also to battery-backed
RAM.

normalized reference level
An amplitude level representing O dB deviation from a calibrated system’s
response. It is obtained by subtracting the system’s response from itself.
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normalized reference position
The position on a network anayzer's display of the normalized reference
level.

off-the-air tune configuration
The tune configuration for signals that are broadcast over the air and
received with an antenna.

over-the-air tune configuration
See off-the-air tune configuration.

oven reference
An analyzer that has an oven reference has increased absolute
frequency-reference accuracy because the interna oscillators are
phase-locked to an interna precision-frequency reference

parameter units
Standard units of measure, which include the following:

Measured Unit Unit

Parameter Name Abbreviation
frequency hertz HZ
power level decibel relative to milliwatts dBm
powsar ratio decibel dB
voltage volt v
time second 8
electnizall current ampere A
impedtanee (resistance) | ohm Q

personality
Applications available on a memory card or other electronic media that
extends the capability of an instrument for specific uses. Examples
include digital radio personalities and cable TV persondlities.

preamplifier
An external, low-noise-Egure amplifier that improves system
(preamplifier-l analyzer) sensitivity over that of the analyzer itself.
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query
Any analyzer programming command having the distinct function of
returning a response. These commands may end with a question mark
(?). Query commands return information either to the computer or to the
analyzer display.

quiet line
A horizontal line with no video modulation used when performing
non-interfering measurements of carrier-to-noise and CSO.

random-access memory
RAM (random-access memory) or read-write memory, is a storage area
alowing access to any of its storage locations. Data can be written to or
retrieved from RAM, but data storage is only temporary. When the power
is removed, the information disappears. User-generated information
appearing on a display is RAM data.

read-only memory
ROM (read-only memory) that is encoded into the analyzer's firmware.
The data can be accessed (read) only; it cannot be atered by the user.

real number
A positive or negative number with both a decima and a fractional part.

reference level
The calibrated vertical position on the display used as a reference for
amplitude measurement in which the amplitude of one signal is compared
with the amplitude of another regardiess of the absolute amplitude of
either.

reference trace
The trace previoudy taken and later compared to the currently displayed
trace. For example, a trace taken at the headend for system frequency
response measurements.

resolution
Refer to frequency resolution.

resolution bandwidth
The ability of an analyzer to display adjacent responses discretely
(hertz, hertz decibel down). This term is used to identify the width of
the resolution bandwidth Elter of an analyzer at some level below the
minimum insertion-loss point (maximum deflection point on the display).
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The 3 dB resolution bandwidth is specified; for others, it is the 6 dB
resolution bandwidth.

RS-232
A means of communication between devices, such as printers, plotters,
computers, modems, and analyzers. (The devices need to have RS-232
interfaces). Unlike the HP-IB interface bus, the RS-232 interface bus is
used for serial (not parallel) transmission.

scale factor
The per-division calibration of the vertical axis of the display.

scrambled
To ater an eectronic signal so that a decoding device is necessary to
recelve the signal.

shape factor
Refer to bandwidth sdlectivity.

single-sweep mode
The analyzer sweeps once when trigger conditions are met. Each sweep
is initiated by pressing an appropriate front-panel key, or by sending a
programming command.

softkey
Key labels displayed on a screen or monitor that are activated by
mechanical keys surrounding the display or located on a keyboard.
Softkey selections usually evoke menus that are written into the program
software. Front-panel key selections determine which menu (set of
softkeys) appears on the display.

span
Span equals the stop frequency minus the start frequency. The span
setting determines the horizontal-axis scale of the analyzer display.

span accuracy
The uncertainty of the indicated frequency separation of any two signals
on the display.

spectrum analyzer
A device that effectively performs a Fourier transform and displays the
individual spectral components (sine waves) that constitute a time-domain
signal.
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standard tune configuration
The tune configuration in which the channels are at the frequencies that
the Electronic Industries Association (EIA) and FCC define to be the
standard channel frequencies.

STD
See standard tune configuration

stop/start frequency
Terms used in association with the stop and start points of the
frequency measurement range. Together they determine the span of the
measurement range.

sweep time
The time it takes the local oscillator to tune across the selected span.
Sweep time directly affects how long it takes to complete a measurement.
It does not include the dead time between the completion of one sweep
and the start of the next. It is usualy a function of frequency span,
resolution bandwidth, and video bandwidth. Resolution affects sweep
time in that the IF Elters are band-limited circuits requiring Enite times to
charge and discharge. The amount of time the mixing product remains in
the IF filter passband is directly proportional to the bandwidth; inversely
proportional to the sweep in Hz per unit of time. The rise time of a Elter
is inversely proportional to its bandwidth, and if the proportionality
constant “k” is included, then we can make the rise time equal the “k”
divided by resolution bandwidth. Mathematically, this is represented as.

resolution bandwidth
(spansweep time)

Time in Passband =

(resolution bandwidth x sweep time)
- span
k
resolution bandwidth
Solving for sweeptime:

Rise Time =

k x span
resolution bandwidth?

Sweep Time =

synchronization pulse
A transmitted pulse that is used to synchronize the electron beam of a
picture monitor with the modulation of the transmission source.
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syntax
The grammar rules that specify how commands must be structured for an
operating system, programming language, or applications.

system frequency response
Frequency response test that measures the flatness of the entire system.

trace
A trace is made up of a series of data points containing frequency and
amplitude information. The series of data points is often referred to as
an array. Traces A, B, and C are the typical names of traces that the
analyzer displays. The number of traces is specific to the instrument.

tune configuration
Tune configuration refers to the correlation between the channel numbers
and the frequency to which a channd is assigned. For example, the
frequency at which channd 1 is broadcast differs between the HRC and
IRC tune configurations. The HP 85721A can be configured for four
different tune configurations—STD, AIR, IRC, and HRC.

units
Dimensions on the measured quantities. Units usually refer to
amplitude quantities because they can be changed. In analyzers with
microprocessors, available units are dBm (dB relative to 1 mW dissipated
in the nominal input impedance of the analyzer), dBmV (dB relative to
1 mV), dBpV (dB relative to 1 pV), volts, and, in some analyzers, waitts.

unscrambled
A signal that has not been scrambled. An unscrambled signal does not
need a decoder to receive the signa correctly.

update
To make existing information current; to bring information up to date.

variable
A variable can be assigned a value. The value assigned to a variable can
be changed.

vertical interval test signal
The vertical interva test signal (VITS) is a signal that may be included
during the vertical blanking interval to permit in-service testing and
adjustment of video transmission.
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video
A term describing the output of an analyzer's envelope detector. The
frequency range extends from O Hz to a frequency that is typically
well beyond the widest resolution bandwidth available in the analyzer.
However, the ultimate bandwidth of the video chain is determined by the
setting of the video filter. Video is aso a term describing the television
signal composed of visua carriers'/modulation.

video average

The digital averaging of analyzer trace information. It is available only
on analyzers with digital displays. Each point on the display is averaged
independently and the average is computed based on the number of
sweeps selected by the user. The averaging algorithm applies a factor to
the amplitude value of a given point on the current sweep (1/z, where

N is the number of the current sweep); applies another factor to the
previously stored average [(N — 1/n)]; and combines the two for a current
average. After the designated number of sweeps are completed, the
factors remain constant, and the display becomes a running average.

video bandwidth
The cut-off frequency (3 dB point) of an adjustable low-pass filter in the
video circuit. When the video bandwidth is equal to or less than the
resolution bandwidth, the video circuit cannot fully respond to the more
rapid fluctuations of the output of the envelope detector. The result is
a smoothing of the trace, or a reduction in the peak-to-peak excursion,
of broadband signals such as noise and pulsed RF when viewed in
broadband mode. The degree of averaging or smoothing is a function of
the ratio of the video bandwidth to the resolution bandwidth.

video filter
A post-detection, low-pass filter that determines the bandwidth of the
video amplifier. It is used to average or smooth a trace. Refer also to
video bandwidth.

visual carrier
The visua carrier is the portion of a television signa that contains the
picture. A television signa contains both a visual and an aural carrier.

white level
The level of a visua carrier that corresponds to the maximum level of the
white area for a picture signal.
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zero span
The case in which an analyzer's local oscillator remains fixed at a given
frequency so that the analyzer becomes a fixed-tuned receiver. In
this state, the bandwidth is equal to the resolution bandwidth. Signal
amplitude variations are displayed as a function of time. To avoid loss of
signal information, the resolution bandwidth must be as wide as the signa
bandwidth. To avoid any smoothing, the video bandwidth must be set
wider than the resolution bandwidth.
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video
A term describing the output of an analyzer's envelope detector. The
frequency range extends from O Hz to a frequency that is typically
well beyond the widest resolution bandwidth available in the anayzer.
However, the ultimate bandwidth of the video chain is determined by the
setting of the video filter. Video is aso a term describing the television
signal composed of visuad carriers'/modulation.

video average
The digital averaging of analyzer trace information. It is available only
on anayzers with digital displays. Each point on the display is averaged
independently and the average is computed based on the number of
sweeps selected by the user. The averaging adgorithm applies a factor to
the amplitude value of a given point on the current sweep (1/z, where
N is the number of the current sweep); applies another factor to the
previoudy stored average [(N — I/n)]; and combines the two for a current
average. After the designated number of sweeps are completed, the
factors remain constant, and the display becomes a running average.

video bandwidth
The cut-off frequency (3 dB point) of an adjustable low-pass filter in the
video circuit. When the video bandwidth is equal to or less than the
resolution bandwidth, the video circuit cannot fully respond to the more
rapid fluctuations of the output of the envelope detector. The result is
a smoothing of the trace, or a reduction in the peak-to-peak excursion,
of broadband signals such as noise and pulsed RF when viewed in
broadband mode. The degree of averaging or smoothing is a function of
the ratio of the video bandwidth to the resolution bandwidth.

video filter
A post-detection, low-pass Elter that determines the bandwidth of the
video amplifier. It is used to average or smooth a trace. Refer aso to
video bandwidth.

visual carrier
The visua carrier is the portion of a television signal that contains the
picture. A television signal contains both a visual and an aura carrier.

white level
The level of a visua carrier that corresponds to the maximum leve of the
white area for a picture signal.
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| ndex

1 100 kHz RES BW key, 2-60
12.5T pulse, 8-35

2 2T pulse, 8-35
3 30 kHz RES BW key, 2-60

5 50 ohm input analyzer, 2-5, 3-5
5th PKT YES NO key, 2-39

A ABORT description, 6-6
ABORT key, 3-15
access cable TV andyzer mode, 1-14
accessing spectrum analyzer mode, 2-62, 3-18
accessing the memory card, 1-6
accessing the TV receiver mode, 2-63, 3-19
AIR description, 7-6
AIRkey, 2-4, 3-4
ALL TESTS description, 6-6
ALL TESTS key, 3-23, 3-25
ALREADY ENTERED error message, 4-3
amplifier adjust, rea-time, 2-59
amplifier, select externd, 7-1 1
amplitude ripple, 5- 14
amplitude slope, 5-14
ANALOG+ ON OFF key, 2-35
analyzer, description of, x
Analyzer Input description, 7-7
Analyzer Input key, 2-5, 3-6
andyzer operation, xiv
ATTEN STEP DN key, 2-27
ATTEN STEP UP key, 2-27
attenuation selection, 2-9
audio volume, 5-19
aurd carrier, 5-10
auto quiet line search, 2-16
auto search, test signal, 2-22
AUTO SIG SEARCH key, 2-23, 2-39
auto test signa search, diff gain/phase, 2-37
AUX CTRL key, 2-63, 3-19
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auxiliary interface, 8- 19
AVERAGE ON OFF key, 2- 18, 5- 18

B back space key, 3-10
BAUD RATE key, I-11
beat level, changes with attenuation, 2-27
beats, measure between standard offsets, 2-27
BK SPkey, 3-10, 3-22, 3-31
BLANK CARD key, 3-38

C cable TV anayzer
how to access, 1-14
CABLE TV ANALYZERkey,2-11,5-10
cable TV signd, connect, 2-9
cable TV signal, connecting, 2-10
CAL FREQ & AMPTD key, I-8
CAL FREQ key, 1-8
cdibration
frequency, -8
frequency and amplitude, 1-8
storing the results, 1-8
CAL STORE key, 1-8
Card Config key, 3-37
CARRIER LVL&FRQ key, 2- 12
CARRIER/NOISE key, 2- 15
carrier to noise
display calculation, 2- 19
preamplifier needed, 2- 19
carrier-to-noise ratio test, 8-7
CATALOG ALL key, 3-39
catalog analyzer memory, 3-33
catalog a RAM card, 3-36
CATALOG CARD description, 6-7
Catalog Card key, 3-39
CATALOG CARD key, 3-36
cataloging the RAM or ROM card, 6-7
Catalog Interna key, 3-33
CATALOG REGISTER key, 3-33
catalog the saved test plans, 3-33
caution
the caution symbol, viii
CAUTION - Recalled Test Plan Corrupted eror message 4-4
CAUTION - STOP TIME ALREADY PASSED error message, 4-4
CAUTION - STOP TIME LESS THAN START TIME error message, 4-5
CENTER FREQ key, 2-58, 5-14
center frg, user defined channel, 7-21
CHANGE TITLE key, 3-28
channel format
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AlR, 2-4, 3-4,5-9

displayed position, 3-4

HRC, 2-4, 3-4,5-9

IRC, 2-4, 3-4,5-9

STD, 2-4, 3-4, 5-9

T, 2-4, 3-4, 5-9
channel measurements, list of, 2-2
channel number range, 6-18
channel numbers, 5- 10
channel numbers, entering, 5-10
channel numbers, valid, 3-23
CHANNEL SELECT description, 5-9, 7-8
channdl selection, view, 6-36
CHANNEL SELECT key, 2-11, 2-63
channel survey map, 3-22, 9-23
Channel Tuning description, 7-8
Channel Tuning key, 2-4, 3-4
characteristics, 9-3

carier to noise, 9-6

CSO/CTB, 9-6
CHECK CARD IN SLOT eror message, 4-5
chroma/luma delay, 2-22
CLDI key, 2-22
clearing the test plan, 6-9
CLEAR TESTS description, 6-9
CLEAR TESTS key, 3-23, 3-25
clear the current test plan, 3-32
CLEAR TST PLAN description, 6-9
CLEAR TST PLAN key, 3-22, 3-32
clock

setting the time and date, 4-15
composite second order test, 8-16
composite tripe beat test, 8-18
CONFIG key, I-11, 3-37
connect cable TV signd, 2-9, 3-8
connecting analyzer to a printer, 1-10
connecting cable TV signal, 2-10
contents of a printout, 6-10
CONTINUE key, 2-17, 2-24, 2-27, 2-40, 2-52, 2-57, 5-17
control line B, 8-19
CONTS SWEEP key, 2-58, 5-15
COPY key, 2-12,2-19, 2-25, 2-28, 2-30, 2-35, 2-41, 2-46, 2-48
correction constants, 1-8
coupler, 2-9, 3-8
Create Tstplan key, 3-22
Create TstPlan key, 3-23, 3-31
cregting a test plan, 3-22
CROSSMOD key, 2-30
cross modulation test, 8-44
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CSO bests, improve presentation, 2-27
CSO/CTB, gated version, 2-26
CSO/CTB key, 2-26

CSO FREQ OFFSET description, 7-9
CSO FREQ OFFSET key, 3-7, 3-14
CTB FREQ OFFSET description, 7-9
CTB FREQ OFFSET key, 3-7, 3-14
CTB STEP DN key, 2-27

CTB STEP UP key, 2-27
CYCLES/MSMT key, 2-46

D data fieds
if a«-” appears, 4-13
DATA TO PRINTER description, 6-10
DATA TO PRINTER key, 3-35
DATA TO SCREEN key, 3-35
data type, 6-7
date
setting the date, 4-15
default configuration, 7-15
default fidds, 2-7, 3-7
default line numbers, 2-7, 3-7
default test signal line, CLDI, 2-22
definitions
characteristics, 9-3
specifications, 9-3
DELETE FILE key, 3-39
delete files from a RAM card, 3-38
delete HP 85721A persondity, 1-15
delete individual files from RAM card, 3-39
deleting a channel from the test plan, 3-31
deleting a test for a channel, 3-31
deleting the current test plan, 3-32
deleting the test plan, 6-9
delta marker, 2-61
depth mod., disturbances when measuring, 2-31
DEPTH MOD key, 2-31
depth of modulation test, 8-28
DIF GAIN DIF PHAZ key, 2-37
DIGITAL CH POWER key, 2-42
DIP switches, I-11
display, andog mode, 2-35
display->card key, 2-12, 2-19, 2-25, 2-28, 2-30, 2-35, 2-41, 2-46, 2-48
DISPLAY key, 3-28
display results on screen, system mode, 3-14
DISP LINE ON key, 2-35
Dispose User Mem key, 1-6
disposing of programs, 1-6
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DL DELTA ON OFF description, 5-12
DL DELTA ON OFF key, 2-35

DO FRQ RESP TST description, 5-14
DO FRQ RESP TST key, 2-57, 5-14
DONE description, 6-13

DONE key, 3-24, 3-26

DSP LINE ON OFF key, 5-12

DUMP TO PRINTER description, 6-13
DUMP TO PRINTER key, 3- 14, 3-2 1
DUMP TO RAM CARD description, 6-16
DUMP TO RAM CARD key, 3-15, 3-21
DUMP TO SCREEN description, 6-17
DUMP TO SCREEN key, 3-14
dynamic range, optimizing, 2-6, 3-6

E edit a test plan, 3-31

ending a measurement, 6-6

ENTER BY CHANNEL description, 6-18

ENTER BY CHANNEL key, 3-23, 3-31

ENTER BY RANGE description, 6-18

ENTER BY RANGE key, 3-25

entering a channel, 6-18

entering a range of channels, 6-18

entering the location, 6-19

entering the start time, 3-20, 6-31

entering the stop time, 3-20, 6-31

entering the temperature, 6-20

entering the time interval for timed testing, 6-34

ENTER LOCATION description, 6-19

ENTER LOCATION key, 3-10,6-19

ENTER STOP FRQ key, 2-57, 5-23

ENTER STRT FRQ key, 2-57, 5-23

ENTER TEMP description, 6-20

ENTER TEMP key, 3-11

enter the location code, 3-10

enter the temperature, 3- 11

error messages, 4-3- 11
ALREADYENTERED, 4-3
CAUTI ON - Recal | ed Test Plan Corrupted, 4-4
CAUTI ON - STCP TI ME ALREADY PASSED, 4-4
CAUTION - STCP TIME LESS THAN START TIME, 4-5
CHECK CARD I N sLOT, 4-5
if a“-” appears in the data fields, 4-13
| LLEGAL COMMARD, 4-6
I NVALI D FI LE NO ROOM, 4-7
| NVALI D SYMTAB ENTRY: SYMIAB OVERFLOW, 4-6
MJUST BE > FIRST, 4-7
NO CARD FOUND. 4-8
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NO TEST PLAN SELECTED, 4-8
OUT OF RANGE, 4-9
PLEASE SELECT A CHANNEL, 4-9
PRINTER ISNOT CONNECTED, 4-10
RAM CARD IS NOT FORMATTED, 4-11
RAM CARD REQUIRED, 4-11
test results not what you expected, 4- 14
VIDEO SYNC NOT RECOGNIZED, 2-16,4-11

excessive analyzer input voltage, 2-5

EXT AMP GAIN description, 7- 10

EXT AMP GAIN key, 2-6, 3-6

EXT AMP NZ FIG description, 7-10

EXT AMP NZ FIG key, 2-6, 2-19, 3-6

EXT AMP YES NO description, 7- 11

EXT AMP YES NO key, 2-6, 2-19, 3-6

externd pad, 2-5, 3-5, 7- 11

externa preamplifier, 2-5, 3-5

EXT PAD YES NO description, 7- 11

EXT PAD YES NO key, 2-5, 3-5

FAST SWEEP key, 2-57, 5-24
fast time domain sweeps, 2-31
FCC composite test signal, 2-37
FCC COMPOSIT key, 2-24, 2-39
FCC measurement range, carrier to noise, 2-15
FCC multiburst test signal, 2-51
Eeld entry, system mode, 3-23, 3-25
FIELD ODD EVEN key, 2-23, 2-39
fields, default, 2-7, 3-7
file length, 6-8
file name, 6-7
Ele name for test data, 6-16
Ele number, 3-21
files
if RAM card Eles are missing, 4- 12
file title, entering, 3-28
file title, using external keyboard, 3-28
file type, 6-7
finding the beat products
CTB testing, 8- 19
firmware
andyzer, xiv
firmware date, xiv
flatness, 8-45
FLD BOTH EVEN ODD key, 2-16, 2-52, 5-17
FM deviation test, 8-43
FM DEV key, 2-46
format a RAM card, 3-37
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FORMAT CARD key, 3-37

FREQ ON OFF key, 2-12

FREQ RSLN 10 100 Hz key, 2-12
frequency alocations, Q-10

FREQUENCY key, 5-14, 5-23

frequency response setup, 8-45

frequency response, using two points, 2-59
FRQ RSLN 10 100 Hz key, 2-12

G gain, amplifier, 7-10
gated measurement, channel meas. setup, 2-6
gated measurement setup, 1-12
GATE ON OFF description, 5-17
GATE ON OFF key, 2-16, 2-26, 5-17
GATING YES NO key, 2-6, 2-16, 2-26, 5-17
GCR key, 2-52
GCR test signal, 2-51
general safety considerations, ix
getting started, 1-2
Ghost Cancellation Reference signal, 2-52
GO TO CSO/CTB key, 2-20
GOTO PAGE description, 6-21
GOTO PAGE key, 3-17
grounding problems, troubleshooting, 2-48
guide conventions, xiii

H harmonically related carrier tune configuration, selecting, 7-12
hints
carrier level and frequency test, 2-14
carrier to noise measurements, 2-20
CHANNEL SELECT, 5- 10
cross modulation measurement, 2-30
CSO/CTB measurement, 2-28
depth of modulation measurement, 2-35
FAST SWEEP for systems with channels not scrambled, 5-26
frequency response, 5- 15
hum measurement, 2-49
recover from wrong keys, 2-11
reenter CABLE TV ANALYZER mode, 2- 11
return to last used menu, 2-1 1
save trace B to interna mem, 5-22
set power-on default state, 2-11
SLOW SWEEP to measure vertical sync pulse, 5-26
step to adjacent channel, 2- 11
system freq response, 5-24
horizontd lines, multiple, 2-33
horizontal-sync suppression scrambling, 8-45
how to contact Hewlett-Packard, 4-16
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HP-IB interface, Option 021, 1-10
HRC description, 7-12

HRC key, 2-4, 3-4

HUM key, 2-48

hum percentage, 2-48, 8-24

hum test, 8-24

if 3 «-” appears in the data fidds, 4-13
if files are missing from aRAM card, 4- 12
if the test results are not what you expected, 4- 14
ILLEGAL COMMAND error messege, 4-6
immediate testing, 3-14
impedance matching, 7- 11
IN-CHAN FRQ RSP key, 2-51
in-channel freg response test, 8-40
in-channel frq test using VITS, 2-51
incrementaly related carrier tune configuration, selecting, 7-13
initiating testing, 3-14
initiating testing later, 6-33
input configuration, 2-10, 7-7
input level, maximum, 2-9, 3-8
input power, measure, 2-9, 3-8
input voltage, excessive, 2-5
inserting the card, 1-4
INTERNAL CARD key, 3-33, 3-39
selecting the memory card, 1-6
internal preamplifier, 2-5
INTGRTN RNG SET key, 5-18
INVALID FILE NO ROOM error message, 4-7
INVALID SYMTAB ENTRY: SYMTAB OVERFLOW error message, 4-6
IRC description, 7- 13
IRC key, 2-4, 3-4

key
guide conventions, Xiii

line numbers, default, 2-7, 3-7
LINE SEARCH key, 2-16, 5-17
LISTEN AT MKR key, 2-60
LISTEN ON OFF description, 5-19
LISTEN ON OFF key, 2-60
LOAD FILE key, I-7
loading the HP 85721A personality, 1-4
location code
entering, 3- 10
range, 6- 19
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M Main Menu description, 6-21
MAIN MENU key, 2-60
map, channel survey, 9-23
MARKER DELTA key, 5- 15
MARKER OFF key, 2-58, 5-15
MARKER ON key, 2-58, 5-15
MARKER A key, 2-58
matching impedance, 7- 11
matching pad, 50 ohm analyzers, 2-5
MAX HOLD ON OFF key, 2-12
maximum input level, 2-9, 3-8
measurements
carrier level and frequency, 2-12
carrier to noise, 2- 15
channel mode, 2-2
chroma/luma delay inequality, 2-22
cross modulation, 2-30
CSO/CTB, 2-26
differentia gain/phase, 2-37
Digital Channel Power Measurement, 2-42
FM deviation, 2-46
hum, 2-48
in-channel freq response, 2-51
modulation and noise reduction, 2-60
system CSO/CTB, system mode, 3- 14
system frequency response, 2-57
system measurement mode, 3-2
“white noise” of channdl relative to peak sync pulse level, 2-31
measurement steps, system mode, 3-3
measurement trace, 5-14
Measure Now description, 6-22
Measure Now key, 3- 14
memory card
inserting, 1-4
store results, 2-12, 2-19, 2-25, 2-28, 2-30, 2-35, 2-41, 2-46, 2-48
store results, system mode, 3-17, 3-21
menu map, 6-3
menu maps
AUX CTRL, 7-5
channel measurement, 5-3
DISPLAY, 5-6
setup, 7-4
TV receiver, 7-3
menus maps
system measurement mode, 6-4
messages
CHANNEL TURNED ON?, 2-28
(ENTER 0-5 or 11 ‘THRU MAX REG #’),5-21
FCC MEASUREMENT RANGE, 2-15
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PLEASE SELECT A CHANNEL, 2-15, 2-26
REGISTER #, 5-20
(See MORE INFO), 2-15
SETUP FINISHED SAVE THIS REFERENCE TRACE, 5-24
TRACE B SAVED, 525
minimum hold function, 2-61
missing files, 4- 12
MODE key, |-14, 5-23
modulated staircase, diff gain/phase, 2-38
Monitor TV description, 7-13
MORE INFO key, 2-19, 2-34, 2-41, 2-48, 2-52
More key, 2-27
MULTI-BURST key, 2-52
MUST BE > FIRST error message, 4-7

N NEXT BEAT key, 2-27
NEXT CHANNEL key, 2-12
NEXT PAGE description, 6-22
NEXT PAGE key, 3-17
NO CARD FOUND error message, 4-8
NO description, 6-23
noise figure, amplifier, 7- 10
noise leve, 2- 15
non-interfering
carrier to noise, 2-16
CSO/CTB measurement, 2-26
measurement  setup, 1-12
select from Setup menu, 2-6
select pause before measuring, 2-7
notes
frequency response without recalling reference, 5-16
STOP TEST to exit frequency response, 5-16
NO TEST PLAN SELECTED error message, 4-8
NTC 7 CMBNTN key, 2-52
NTC 7 composite test signa, 2-38
NTC 7 COMPOSIT key, 2-39
NTC 7 test signal, 2-51
NTSC, 8-35
number of records, 6-7
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(O # OF AVERAGESkey, 2-40
offset
CTB testing, 8- 19
offset, CLDI, 2-24
off-the-air tune configuration, selecting, 7-6
option 101, Fast Time-Domain Sweeps, 2-32
option 102, 2-46
option 102, TV Sync, 2-32
option 301, 2-46
options, analyzer, 1-3
other problems, 4-12-15
OUT OF RANGE error message, 4-9

P packet (5th), exclude from measurement, 2-39
PAL,8-35
pause before gated meas., 2-7
pause before video meas., channel mode, 2-7
PAUSE YES NO key, 2-7,5-17
peak sync pulse level, 2-31
persondity, description of, x
picture and sound, 7- 14
PICTURE ON OFF description, 7-14
PIX &SND ON OFF description, 7- 14
PIX &SND ON OFF key, 2-63
PLAN 1 description, 6-23
PLAN 2 description, 6-24
PLAN 3 description, 6-25
PLAN 4 description, 6-25
PLAN 5 description, 6-25
PLEASE SELECT A CHANNEL error message, 4-9
power line components, 2-48
power, measure input, 2-9, 3-8
preamplifier
default gain, 2-6
default noise figure, 2-6
enter gain, 2-6
enter noise figure, 2-6
external, 2-6, 2-19, 3-6
internal (HP 8591C), 2-19, 3-6
needed for carrier to noise, 2- 15
Prev Menu description, 6-26
PREV PAGE description, 6-26
Print Config, 1- 1
PRINT CONFIG key, 1- 11
printer
connecting a printer, 1-10
copy results, 2-25, 2-28, 2-30, 2-35, 2-41. 2-46, 2-48
dump to from system mode, 3-14
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dump to printer, system mode, 3-21

HP-IB interface, 1-10

print results, 2-12, 2-19

print results, system mode, 3- 17

RS-232 interface, 1-11

setting the baud rate, 1-1 1

setting the HP-1B address, 1- 11
PRINTER ADDRESS key, 1-1 1
PRINTER IS NOT CONNECTED error message, 4-10
printing the test data stored on a RAM card, 6-10
PRINT REPORT description, 6-26
PRINT REPORT key, 3-17

Q quiet line entry, system mode, 3-23, 3-25
quiet line search, auto, 2-16

R RAM card

if files are missing, 4-12

printing the test data, 6-10
RAM CARD IS NOT FORMATTED error message, 4-11
RAM CARD REQUIRED efror message, 4-11
real-time clock

setting the time and date, 4-15
recall a test plan from analyzer memory, 3-12
recal atest plan from RAM card, 3-34
Recall Data description, 6-27
Recall Data key, 3-35
RECALL FRM CRD description, 6-27
RECALL FRM CRD key, 3-34
RECALL FRM INT, 6-28
RECALL FRM INT description, 5-20, 6-28
RECALL FRM INT key, 2-57, 3-12, 5-14
recalling

what is recalled with the test plan, 6-24
recaling a test plan from analyzer memory, 6-28
recaling test data from a RAM card, 6-27
RECALL key, 3-33, 3-39
recal test data from RAM card, 3-35
Recall TstPlan description, 6-29
receiver mode, select, 7-20
reference, 5-23
reference measurement, 5-23
reference noise leve, 2-15
reference point, 5- 14
reference spectrum, 8-45
reference trace, 5-14, 5-21, 8-45
register number, 5-14, 5-25
requirements, analyzer, 1-2
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resolution bandwidth, 2-60
RESTART AVERAGING key, 2-27
results, print, 2-12

results to screen, 6-17

ripple, 5- 14

RS-232 interface, Option 043,111
run a test later, 3-20

run a test now, 3-14

S safety, ix
safety symbols, viii
sales and service office, 4-16
sales and service office table, 4-17
SAVE key, 3-33, 3-39, 5-22
SAVE TO INT MEM description, 6-29
SAVE TO INT MEM key, 3-28
SAVE TO MEM CARD key, 3-30
SAVE TRB TO INT description, 5-21
SAVE TRB TO INT key, 2-57, 5-20, 5-25
Save TstPlan description, 6-30
Save TstPlan key, 3-28
saving a test plan, 3-28
saving atest plan in analyzer memory, 6-29
SCRAMBLD YESNOKkey, 2-12
scrambled channel, system mode, 3-23
scrambled status, over a range, 3-25
scrambling, 8-45
screen, send results to, 6- 17
screen text font

guide conventions, xiii

select a channel individually, 3-23
select dl tests, 6-6
select a range of channels, 3-25
select channel, 7-8
selected channels, view, 3-24, 3-26
selecting al the tests, 3-23, 3-25
selecting the tune configuration, 7-8
SELECT LINE key, 2-16, 2-23, 2-39
select next page, 3-17
Select Test Sig key, 2-39, 2-52
Select Test Sig key, CLDI, 2-24
self-cdibration routines, 1-8
Set B&W Printer key, 1- 1
setting the start time, 6-31
setting the stop time, 6-31
setting the time and date, 4-15
setting the time interval for timed testing, 6-34
Setup description, 7-15
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setup gated meas, channel mode, 2-6
Setup key, 2-4, 3-4
signal connections to anayzer, 2-9, 3-8
SIN X/X key, 2-52
sin x/x test signal, 2-51
SLOW SWEEP key, 2-57, 5-24
smoothing trace, 2-18
softkey
guide conventions, Xiii
softkeys
system menu map, 6-3
software product license agreement, iii-7
SOUND ON OFF description, 7-16
span, user defined channel, 7-21
specifications, 9-2, 9-3
carrier to noise ratio, 9-5
channdl selection, 9-3
color tests, Q-Q
cross modulation, Q-7
CSO/CTB distortion, 9-6
depth of modulation, 9-5
Digital Channel Power, 9-5
FM deviation, 9-5
frequency response setup, 9-8
frequency response test, 9-8
hum, 9-5
input configuration, 9-3
non-interfering, gate on, Q-Q
Option 704 freq reference, 9-4
precision freg reference, 9-4
visud carrier freq, 9-3
visual carrier level, 9-4
visud to aural carrier freq difference, 9-4
visual to aura carier level difference, 9-4
SPECTRUM ANALYZER key, 3- 18
spectrum anayzer mode
how to access, 2-62, 3-18
staircase packet (5th), exclude from measurement, 2-39
standard tune configuration, selecting, 7-16
starting address, 6-7
START TIME description, 6-31
START TIME key, 3-20
STD description, 7-16
STD key, 2-4, 3-4
stopping a measurement, 6-6
STOP TEST key, 2-58
STOP TIME, 3-20
STOP TIME description, 6-31
store data to RAM card, 6-30
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STORE TO CARD description, 6-30
STORE TO CARD key, 3- 17

storing calibration results, 1-8
storing test results, 6-16

supported analyzers, 1-2

support information, 9-2

survey map, 9-23

survey system, 3-22

swept in-channel freq response, 2-51
SWP TEST SETUP key, 2-51
SYSBTSTST CHNL description, 7- 17
SYSBTSTST CHNL key, 3-7, 3-14
System Beats description, 7-18
System Beats key, 3-7

system beats, measurement setup, 3-7
system carrier to noise, 2-15

system flatness, 8-45

system frequency response, 8-45
SYSTEM FRQ RESP key, 2-57
SYSTEM MEAS description, 6-32
system menu map, 6-3

system mode, 3-2

TAKE REF TRACE description, 5-23
TAKE REF TRACE key, 2-57, 5-14
T description, 7- 19
Television Broadcast Station Identification, 9-10
Television station assigned frequencies, 9- 10
temperature

entering, 3- 11
test and functions

Digita Channel Power Measurement, 2-42
test channel

CTB testing, 8-19
test descriptions, 8-2

carrier-to-noise ratio, 8-7

chroma/luma delay inequality, 8-33

cross modulation, 8-44

cso, 8-16

CTB, 8- 18

depth of modulation, 8-28

differentia gain, 8-33

differential phase, 8-33

FM deviation, 8-43

hum, 8-24

in-channel freq response, 8-40

system freq response, 8-45

view co-channel. 8-47
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view ingress, 8-46
visud carrier frequency, 8-5
visud carrier level, 8-3
visual-to-aural carrier frequency difference, 8-5
visud-to-aura level difference, 8-3
testing, system mode, 3-14
test list, system mode, 3-2

test plan
creating, 3-22
definition, 3-22

recalling test plan from analyzer memory, 3-12
what is recalled with the test plan, 6-24
test plan contents, 6-23
Test Plan description, 6- 10
test plan, recal, 6-29
test plan, recall from card, 6-27
test plan, stored parameters, 3-29
test results
not what you expected, 4-14
test results, view last, 6-36
tests and functions
abort measurement, 6-6
analyzer input setup, 7-7
carier leve, 2-12
carrier to noise, 2-15
channel select, 5-9
channel tuning, 7-8
chroma/luma delay, 2-22
clear dl tests, 6-9
clear current test plan, 6-9
co-channd interference, 5-27
composite second order, 2-26
composite triple beat, 2-26
create test plan, 6-10
cross modulation, 2-30
data to printer, 6-10
default setup configuration, 7-15
depth of modulation, 2-31
differentia gain/phase, 2-37
display line ddta, 5-12
done, 6-13
enter channel number, 6-18
enter location, 6-19
enter range of channels, 6- 18
enter temperature, 6-20
externd/internal amplifier gain, 7-10
external/internal amp noise figure, 7-10
FM deviation, 2-46
frequency offset, CSO/CTB, 7-9
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frequency response, 5-14

frequency response setup, 5-23
gated measurements, 5-17

HRC tune configuration, 7-12

hum measurement, 2-48

inchannel frequency response, 2-51
initiate immediate measurement, 6-22
IRC tune configuration, 7-13

listen on off, 5-19

list fileson RAM card, 6-7

main menu, 6-21

no, 6-23

off the air, 7-6

picture and sound, 7-14

picture on off, 7-14

print report, 6-26

recal datafrom RAM card, 6-27
recall test plan, 6-28, 6-29

recdl test plan from RAM card, 6-27
recdl trace B from internal, 5-20
results to printer, 6-13

results to RAM card, 6-16

save data to RAM card, 6-30

save test plan, 6-29, 6-30

save to plan number, 6-23, 6-24, 6-25
save trace B to internal memory, 5-21
sdlect dl tests, 6-6

select channd, 7-8

select externa/internal amp, 7-1 1
select externa pad, 7-1 1

select next page of results, 6-22
select page of results, 6-21

select previous menu, 6-26

select previous page, 6-26

select time interval, 6-34

set date, today, 6-35

set time and date, 6-35

sound on off, 7- 16

start time, timed measurements, 6-31
stop time, timed measurements, 6-31
system beats testing, 7- 17, 7- 18
system frequency response, 2-57
system measurement mode, 6-32
timed measurements, 6-33

total input power, 7-20

T tune configuration, 7-19

TV receiver mode, access, 7- 13

TV receiver, select, 7-20

user defined channel. 7-21
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user defined span, 7-2 1
view channel selection, 6-36
view ingress, 2-60
view last test results, 6-36
yes, 6-37
tests, channel, 2-2
tests, clear al, 6-9
test signal line entry, system mode, 3-23, 3-26
test signal search, auto diff gain/phase, 2-37
test signals, in-channel freq response, 2-53
test signals, in-channel frq test, 2-51
test signal timing, 2-23
test signal type entry, system mode, 3-23, 3-26
THINKJET SWITCHESkey, 1-11
time
setting the time, 4-15
time and date entry
RAM files, 6-16
Timed Measure description, 6-33
Timed Measure key, 3-20
timed testing, 3-20
time interva, 3-20
maximum time interval, 6-34
TIME INTERVAL description, 6-34
TIME INTERVAL key, 3-20
time of crestion, 6-8
time-varying scrambling, 8-45
timing, non-standard test signal, 2-23
title entry, file, 3-28
title entry, using externa keyboard, 3-28
T key, 2-4, 3-4
TODAY'S DATE description, 6-35
TODAY'S DATE key, 3-20
TODAY'S TIMEDATE description, 6-35
TODAY'S TIMEDATE key, 3-20
total hum percentage, 2-48, 8-24
total input power, measure, 2-6, 3-6
total power, input, 7-20
TOTL PWR @ INPUT description, 7-20
TOTL PWR @ INPUT key, 2-6, 2-9, 3-6, 3-8
TRACE key, 2-33
trace number, 5-20
trace register, 5-21
trace register number, 5-25
trace registers, 3-33
T tune configuration, 7- 19
tune configuration, 2-4, 3-4
tune configuration, AIR, 7-6
tune configuration, HRC, 7-12
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tune configuration, IRC, 7-13
tune configuration. selecting, 7-8
tune configuration, STD, 7-16
TV frequencies, 9- 10
TV IN connector, 2-9
TV ling, 2-31
TV LINE # key, 2-32
TV RECEIVER description, 7-20
TV RECEIVER key, 2-63, 3-19
TV receiver mode

how to access, 2-63, 3-19
TV sync, 2-31
TV TRIG EVEN FLD key, 2-34
TV TRIG ODD FLD key, 2-34
TV TRIG VERT INT key, 2-34

U updating firmware, xiv
user defined center freg, 7-21
user defined channel, 2-4
user defined span, 7-21
USR CH 0 CNTR FRQ description, 7-21
USR CH 0 CNTR FRQ key, 2-4
LJSR CH 0 SPAN description, 7-21
USR CH 0 SPAN key, 2-4

V valid channd numbers, 3-23
VID AVG ON OFF key, 2-33
video average, depth mod., 2-33
VIDEO SYNC NOT RECOGNIZED error message, 4- 1
view channel selection, 6-36
VIEW CH SEL description, 6-36
VIEW CH SEL key, 3-24, 3-26
view co-channel test, 8-47
VIEW CO-CHNL description, 5-27
VIEW CO-CHNL key, 2-60
VIEW INGRESS key, 2-60, 527
view ingress test, 8-46
VIEW LAST description, 6-36
view last test results, 6-36
visual carrier, 5- 10
visud carrier frequency test, 8-5
visual carrier level test, 8-3
VITS, 3-3
VITS TEST key, 2-51
voltage, excessive input, 2-5
volume. 5- 19
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W warmup time, 1-8
warning
the warning symbol, viii
warranty, vi
waveform analyzer, depth mod., 2-33
white noise, 2-31
WINDOWS, 3- 19
WINDOWS keys, 2-63
wrong date or time is displayed, 4-15

Y YES description, 6-37
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