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Notice

The information contained in this document is subject to change
without notice.

This document contains proprietary information that is protected by
copyright., All rights are reserved. No part of this document may be
photocopied, reproduced, or translated to another language without
the prior written consent of the Hewlett-Packard Company.

Yokogawa-Hewlett-Packard, LTD.
Kobe Instrument Division

1-3-2, Murotani, Nishi-ku, Kobe-shi,
Hyogo, 651-22 Japan '
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Manual Printing History

The manual printing date and part number indicate its current  *
edition. The printing date changes when a new edition is printed.
(Minor corrections and updates that are incorporated at$ reprint do not
cause the date to change.) The manual part number changes when
extensive technical changes are incorporated.

December 1992 ...............ooiiii First Edition

March 1003 .o e Second Edition
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) Safety Summa,ry

Ground The Instrument

The following general safety precautions must be observed during

all phases of operation, service, and repair of this instrument.
Failure to comply with these precautions or with specific WARNINGS
given elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. '

The Hewlett-Fackard Company assumes no Hability for the customer’s
failure to comply with these reguirements.

This is a Safety Class 1 product (provided with a protective earth
terminal). An uninterruptible safety earth ground must be provided
from the main power source to the product input wiring terminals,
power source to the product input wiring terminals, power cord, or
supplied power cord set. Whenever it is likely that the protection has
been impaired, the product must be made inoperative and secured
against any unintended operation.

DO NOT Operate in an Explosive Atmosphere

]

Do not operate the instrument in the presence of flammable gases or
fumes. Operation of any electncal mstrument in such an environment
is a safety hazard.

Keep Away From Live Circuits

DO NOT Service Or Adjust Alone

DO NOT Substltute Parts Or Modxfy Instrument

Operating personnel must not remove instrument covers. Component
replacement and internal adjustments must be made by quailified
maintenance personnel. Do not replace components with the power
cable connected. Under certain conditions, dangerous vo ages may
exist even with the power cable removed. To avoid 1munes, always
disconnect power and dxscharge circuits before touchlj" them

Do not attempt mtema} service or ad,;ustment ‘unl
capable of rendering first aid and resuscit

Because of the danger of introducing ¢ ad
substitute parts or perform unauthori;
instrument. Return the instrument £
Service-Office for serwce and. repazr
maintained.
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Dangerous Procedure Warnings

7

Warnings, such as the example bélow:, precede potentially dangerous
procedures throughout this manual. Instructions contained in the
warnings must be followed.

Dangerous veltages, capable of causing death, are present in this
instrument. Use extreme caution when handling, testing, and
adjusting this instrument,

' Warning
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} Typeface Conventions

R

vi

Bold

Ralics

Computer

HARDKEYS

Boldface type is used when a term is defined.
For example: icons are symbols. .

Italic type is used fbi: emphasis and for titles
of manuals and other publications.

Italic type is also used for keyboard entries
when a name or a variable must be typed in
place of the words in italics. For example:
copy Jilename means to type the word copy,
to type a space, and then to type the name of
a file such as filel, '

- Computer font is-used for on-screen prompts |

and messages.

Labeled keys on the instrument front panel
are enclosed in ().

Softkeys located to the right of the CRT are
enclosed in ==
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Certification Hewlett-Packard Company certifies that this product met its
. published specifications at the time of shipment from the factory. -
Hewlett-Packard further certifies that its calibration measurements
are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institution’s calibration
facility, or to the calibration facilities of other International Standards
Organization members.

EeT e R

Warranty This Hewlett-Packard instrument product is warranted against defects
in material and workmanship for a period of one year from the date
of shipment, except that in the case of certain components listed
in Instrument Specifications of Function Reference, the warranty
shall be for the specified period. During the warranty period,
Hewlett-Packard Company will, at its option, either repair or replace

~ products which prove to be defectwe

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

‘ HP warrants that software and firmware designated by HP for use
N _ with an instrument will execute its programming instruction when
. property installed on that instrument. HP does not warrant that
the operation of the instrument, or software, or firmware wili be
uninterrupted or error free.

I S N

Limitation of Warranty

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

"No other iuarram’:’y s expressed or implied. HP specifically disclaims
. the implied warranities of merchantability and fitness for @ :
particular purpose.

vii
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Exclusive Remedies

The remedies provided herein are buyer’s sole and exclusive
remedies. HP shall not be liable for any direct, indirect, special,
incidental, or consequential damages, whether based on contract, tort,

~or any other legal theory.

Assistance

viii

Product maintenance agreements and other c_ustomei‘ assistance
agreements are available for Hewlett-Packard products,

For any assistance, contact your nearest Hewlett-Packard Sales and

- Service Office. Addresses are provided at the back of this manual.
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Safety Symbols General definitions of safety symbols used on equipment or in

manuals.

w

Instruction manual symbol: the product is marked
with this symbol when it is necessary for the user to
refer to the instruction manual in order 10 protect
against damage to the instrument.

Indicates dangerous voltage (terminals fed from the
interior by voltage exceeding 1000 volts must be so
marked). o

Protective conductor terminal. For protection against
electrical shock in case of a fauit. Used with wiring
terminals to indicate the terminal which must be
connected to ground before operating equipment.

Low-noise or noiseless, clean ground {earth} terminal.
Used for a signal common, as well as providing
protection against electrical shock in case of fault. A

. ~ terminal marked with this symbol must be connected

77 or L

] ¢

d

Warning g
' Caution ‘
Note i

to ground in the manner described in the installation
(Operation) manual, and before operating the
equipment.

Frame or chassis terminal. A connection to the frame
(chassis) of the equipment which normally includes ail
exposed metal structures,

Alternating current (poweér line).
Direct current (power line),
Alternating or direct current (power line).

Warning denotes a hazard. It calls attention to a
procedure, practice, condition or the like, which, if
not correctly performed or adhered to, could result in
injury or death to personnel. '

Caution denotes a hazard. It calls attention to a
procedure, practice, condition or the like, which, if
not correctly performed or adhered to, could result
damage to or destruction of part or all of the product.

Note denotes important information. It calls
attention to a procedure, practice, condition or the
like, which is essential to highlight.
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How To Use This Manual

Quick Start Tour

Measurement Examples

This is a user's guide for the HP 4396A Network/Spectrum Analyzer.
This manual contains two quick start tours, measurement examples,

an installation and setup guide and a table that tells you where to find
more information.

Chapters 1 and 2 provide step-by-step instructions for you if you are
operating the analyzer for the first time. By performing these tours,
you will become familiar with the basic operations of the analyzer.

Chapter 1 is for the spectrum analyzer mode, and chapter 2 is for the
network analyzer mode. ‘

Chapters 3 and 4 provide how to use the analyzer for typical network
and spectrum measurement. Chapter 3 contains measurement
examples of spectrum measurement applications, and chapter 4
contains examples of network measurement applications. -

Installation and Setup Guide

For More Information

Appendix A provides installation information that includes an

_Initial inspection, power line setting, test-set setup, and keyboard

connection. If you do not prepare the analyzer yet, read this section

-first, '

Appendix B provides a table that helps you find the information you
need in the documentation set,

Microfiche Copies of the Manual

Use the microfiche part number on the title page to order a package
of 10 x 15 centimeter (4 x 6 inch) microfilm transparencies of this

- manual, the User’s Guide, the Task Reference, the Function Reference,

the HP-IB Programming Guide, the HP-IB Command Reference, the
Using HP Instrument BASIC with the HP 43964, the Performance Test
Manual, and the Service Manual. ' ' .
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Documentation Map

The following manuals are available for the analyzer. -

- User's Guide (HP Part Number $4396-20001)

The User’s Guide walks you through system setup and initial power-on, shows how to

make basic measurements, explains commonly used features, and typical application

measurement examples. After you receive your analyzer, begin with this manual.
Task Reference (HP Part Number 04396-90000) | 7

Task Reference helps you to learn how to use the analyzer; This manual provides simple

step-by-step instructions without concepts.
Function Reference (HP Part Number 04396-90002)

The Function Reference describes all function accessed from the front panel keys and
softkeys. It also provides information on options and accessories available, specifications,
system performance, and some topics about the analyzer's features.

Programming Guide (HP Part Number 04396-90003) .

The Programming Guide shows how to write and use BASIC program to control the
analyzer. ‘ : .

HP-IB Command Reference (HP Part Number 04396-90004)

The HP-IB Command Reference provides a summary of all available HP-IB commands. It
also provides information on the status reporting structure and the trigger system (these
features conform to the SCPI standard). :

Using HP Instrument BASIC with the HP 4396A (Option 1C2 only) (HP Part Number
04396-90005) '

The Using HP Instrument BASIC with the HP 4396A describes how HP Instrument BASIC
works with the analyzer. : :

AP Instrument BASIC Manual Set (Option 1C2 only), (HP Fart Number E2083-90000)

The HP Instrument BASIC User’s Handbook introduces you to the HP Instrument BASIC
programming language, provide some helpful hints on getting the most use from it, and
provide a general programming reference. It is divided into three books, HP Instrument
BASIC Programmsng Technigues, HP Instrument BASIC Interface Techniques, and HP
Instrument BASIC Language Reference.

Performance Test Manual (HP Part Number 04396-96100)

" The Pé:formance Test Manual explains how to verify conformance to published
specifications. '

Service Manual (Option 0BW only), (HP Part Number 04396-90101)

The Service Manual explains how to adjust, troubleshoot, and repair the instmmenf.
This manual is option 0BW only.

xi
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}; ! The Analyzer at a Glance
Front View
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1. CRT displays measufed results, softkey menus, current sei;txngs
system messages, error messages, and Instmment BASIC programs..

2. (LINE) switch turns the analyzer ON and OFF.

3. 8.5 inch disk drive is used to store measurement resuits,
instrument settings, dlsplay Images and Instrument BASIC
programs, :

4. CAL OUT (spectrum a.naiyzer calibration output port)
supplies a reference signal (20 MHz, -20 dbm) for reference level
calibration.

5. § input (spectmm analyzer mput) receives 4 51gna} for a
spectrum measurement. ,

6. RF OUT (RF signal output port) supphes a source signal for
network measurements,

7. R, A, and B inputs (RF signal inputs) mamly accept 51gnals
for network measurements, but can also be used as spectrum
Imeasurement inputs.

8. MARKER block ‘contains keys related to the marker functions.

9. INSTRUMENT STATE block contains keys related to setting
analyzer functxons .

i



https://www.manualsplus.com/

o . ‘ 10. ENTRY block contains numerical keys, rotary knob,
% ‘ increment/decrement keys, edit keys, and unit-terminator keys.

11. Rotary knob changes displayed value by turning the knob. "
i2. SWEEP block contains keys related to the sweep functions.

AT v

13. MEASUREMENT block controls the measurement and display
functions. ‘

14. ACTIVE CHANNEL block selects the active channel as 1 or 2.

15, Softkeys used with hierarchical menus that are displayed by

pressing hardkeys. Pressing a softkey activates the displayed
function or accesses a lower level menu.

Rear View
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16. TEST SET-I/O INTERCONNECT connects the S-parameter test
set to the analyzer.

17. HP-IB interface controls an HP-IB mstrument or can be
controlled by an external controller.

18. Power cable receptacle connects the power cable Fuse and lme
voltage selector are held in the cover of the receptacle,

xiif
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.Sp?ectmim Analyzexr Tour

In this chapter, you explore the spectrum analyzer mode of operation,
Before starting this tour, verify the analyzer is correctly installed (see
appendix A, “Installation and Setup Guide,” if you need additional
information).

Before You Leave On The Tour

On this tour, you will learn how to make a basic spectrum analyzer
measurement by measuring the CAL OUT signal of the analyzer.

Overview - The following is a short summ'axy of the tour:
1. Preparing for a measurement
w Turning ON the analyzer
m Connecting the test signal source
2. Setting up the analyzer
# Setting the active éhannel
n Selecting the analyzer type
w Selecting the input
= Setting the frequency range -
3. Making a Measurement
= Reading the peak level using the marker
» Setting the resolution bandwidth to see low level signals
u Searching for harmonics using the search function -
4. Saving and recalling the analyzer settings '
m Preparing the disk '
® Saving analyzer settings
s Entering the file name
® Recalling the analyzer settings

After you finish this tour, you will understand how to make a basic
measurement in the spectrum analyzer mode of operation. If you
want to learn how to perform more complex tasks, see the Tosk
Reference manual.

Spectrum Analyzer Tour 1.1
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Required Equipment  To perform all the steps in this tour, you must have the following -
equipment; - :

W HP 4396A Network/Spectrum Analyzer
w N to BNC Adapter (50 0)*

a BNC cable® .

& 3.5 inch 2HD (or 2DD) Blank Disk

* Furnished with the analyzer.

&

N to BNC Adapter

mf]ninials. e
creale e ke ' . BNC cable

6680 6808 1 |

‘30" ® 0°6°% ‘ Tl

HP 4386A Network/Spectrum Analyzer o |

3.5 inch Blank Disk

TS

Figure 1-1, Required Eqﬁipment

12 Spectrum Anslyzer Tour.
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‘Step 1: Preparing for a Measurement

Turning ON the analyzer

Verify the power line setting is correct before you turning ON the
analyzer. If necessary, see appendix A, “Installation and Setup Guide.”

; l‘
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w
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=
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Press the LINE switch

The power oh self-test takes about 10 seconds. If the analyzer is
“operating correctly, the following information is displayed on the CRT:

CH1 5 Spegtrum L0 o8B/ REF O uBm

HFE48396M BEYV1 . GO Ded 05 1992
CGPTIONS (| 4iCa. 106
booyrltgne ¥ 1998, 1903 by nEWLETT PACKAAD Cémpan

it s E“ .l i I'-ﬂ ksnllf. i'.

L LRIV LR FRGAAL L
R L P I e T W S g b
K A

g jul AN I
AR
R8wW 3 MMz VEW 3 Mmz ATN 10 o8 SWF 40 manc
CENTER 9S00 MHZ SPAN 1.8 GHZ
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Connecting the Test Signal Source

In this tour, you use the front-panel CAL OUT signal as the test signal
(20 MHz at -20 dBm). -

. = oy - @) A
;-1}Pom = ;-:9
{ : (B —
A B . - .
_ Nto BNQ adapter
BNC cable

Connect the CAL OUT output to the S input using the N-to-BNC adapter and the BNC cable.
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Step 2: Setting Up the Analyzer

In this step, you will set the following parameters; -

Active channel Channel 2
) Analyzer type Spectrum analyzer mode
. Input S input .

Frequency Range (Hz to 80 MHz

Setting the Active Channel

The analyzer has two measurement channels. This allows you to have
two different measurement setups. Other selections you make on the
front panel affect only the active channel. To set the active channel
to channel 2; A :

"ACTIVE CHANNEL s KCTIVE CHANNEL vassossms,

In the ACTIVE CHANNEL block, press{Ch 2). Verify the Ch 2 active channel indicator lights.

Note ] All selected settings are stored separately for each chanrel. You
must select an active channel (1 or 2) before you can change the
measurement setup for that channel.

- Spectrum Analyzer Tour 1.5
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Setting the Analyzer Type

To use the spectrum analyzer mode, you must set the analyzer type to
the spectrum analyzer mode after selecting an active channel,

1] &D}

PORYS

2 T

© CONVERSION
[oFF)

ANALYZER
TYPE

In the MEASUREMENT block, press (Meas).

3]

NETWORK
ANALYZER

SPECTRUM
ANALYZER

Press

Note ' Changing the analyzer type presets the analyzer for the active
- channel. If you want to keep the current measurement settings when
changing the analyzer type, first set the other channel to active.
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Selecting the Input  The analyzer has four inputs; 8, R, A, and B. In most spectrum
measurements, the S input is used. The R, A, and B inputs can also
be used for a spectrum measurement, but the dynamic range of these
inputs is 20 dB worse than the S input and the attenuator is not

- variable. Therefore, to get the most accurate results, you should use
the S input for spectrum measurements.

In the spectrum analyzer mode, the S input is selected by default. In
the following steps, you verify the S input is selected.

2

SPECTRUM:;

[ Dl SR | QU (7Y

. In the MEASUREMENT biock, press (Weas).  Verify the § in SPECTRUM: § is underlined.
{This shows that the $ input is selected for a
spectrum analyzer measurement.)

Setting the Frequency Range

The CAL OUT signal {20 MHz at —20 dBm) is connected as test signal
source. To see this signal on display, you must set the appropriate
frequency range (in this case, 0 to 80 MHz):

CHZ»_ _Spectrum 10 d8/ REF ¢
START o
0¢
'In the SWEEP block, press (Start ). Press (0).

Spectrum Analyzer Tour 1.7
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Press . ’

o
i e
e}
o
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k-]
o
i
[ SRR . 5 S—
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1Y
© & :
= ®
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A
@
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o ] B

i : : .
13 i
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ET T

i Poh
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:

Verify the 20 MHz signal is displayed as shown below:

" SWE B mase

STOF 80 MMz

1-8  Spectrum Analyzar Tour
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Reading the Peak Level Using the Marker

Let’s try to read peak signal level by using the marker:

LT AL

3 VEW 100 KMz AT 10 CB SwR E
ot s8Y0

Press (Search ). Marker appears on trace.

GHME 5 Sohectrum ¢ ons REF ¢ gfm

Marker moves to the top of the CAL QUT
signal. '

~20 .8682 oBm

20 Mz

Read the marker value shown at the upper
right of grid. ) .

. Spac{ram Analyzer Tour 1.9
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oA

. Settmg the Resolution Bandwidth to See Low Level Signals

To see lower level signals that are approximately the same level as the
noise floor level, use a narrow resolution bandwidth (raw) setting.

Before you set the RBW, set the maximum peak level as the reference
level. This increases the visibility of the lower level signal. This
technique is useful when you are measuring two signals and one is
very close to the noise level.

2 MR~
REFERENCE

1-10  Spectrum Analyzer Tour

SCALE FOR
{DATA]"

DAM SCALE
{COUPLE]

MAX MIXER
LEVEL

Press (Sl BeD)

Press |

Thé trace moves upwafd to place the tip of the maximum peak at the
top line of the grid. - :

i <]
CHZ & Specrrum iQ o/ REF —-20.5 cBm ~20.749 aBm

A0 MHg

BEFESENCE AL UE
~20.645 | dBm

¢ i £ ok gwﬂ-{l |!$
".a ¥ "

WBW 100 ®HE VHEW 10D kmz ATH 10 g8 SWP 80 maecr
START o Hx o sYoP B0 Mz
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v

SUREMENT s,

| e ) &)

5N

%

0000

i : T (e 2 %’
Press . Press (1] to namrow RBW setting to 3 kHz. e,
E:
A , 3
Now, with the noise floor level lowered by narrowing the resolution  § §
bandwidth, the second and third harmonics can be seen as shown =
N
below: .
P
S
tre 5 Soectrum 8 :0 ass mES -20.8 asm -20.503 GBm ;
E A Mk
SES| BANDWIDTH
L3 kmiz

TR R I LRARE TIRNTY VRN O 1) YW EIFTRY

REWs 3 KMI VRN 3 kg : ATP; 18 @B SwP 16, PF sec

START o Mz 5TCGP BO MMz
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- Searching for Harmonics Using the Search Function

You can easily readout a harmonics’ frequency and level by using the
peak search function: '

e MARKER mumemmms

\ - wagre =)

Press . ' Press

Errum it gh/ REF ~po.B &Bm ~73.904 gBm

& MM

PEAK

NEXT PEAK

NEXT PEAK
LEFT

<]

NEXT PEAK
RIGHT

#ﬂw R A i e e A

The marker moves to the third harmonic.

Press

x 10 oH/ REF -20.6 sBm ~a5. 334 oBm

ELL

R

To move the marker to the second harmonic,
press ’

112 Spectrum Analyzer Tour
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Step 4: Saving and Recalling Analyzer Settings

You can store the settings or measurement data on & 3.5 inch disk
using the analyzer’s disk drive. In this tour, you save and recall the
“settings that you selected previously in this tour.

Preparing the Disk  To use a disk, you must first initialize it by performing the following
steps: ‘

| 19zZATRUY WN0RdS: |

g; RE-SAVE
‘ FILE

TR '?.m Z 0] %

FILE
UTILITIES

STOR DEV
[MEMORY ]

Press (Save).

6 INITIALIZE

fs INITIALIZE

FORMAYT
[LIF)

FORMAT
iLIF]

STOR DEV

STOR DEY
[pIsK}] [pIsK

i

RETURN RETURN

Spectrum Analyzér Tour  1-13



https://www.manualsplus.com/

CHZ’S Spectrum 10 dB/ REF 0

INITIALIZE
DISK: YES

#*

P e s o4 . JIOv—

© INITIALIZE ‘DISK In Progress ‘

The message, “INITIALIZE DISK In Progress,”
is displayed. After the disk is initialized, this
_message is turned off.

Press

Note The analyzer can use either a LIF iLog’ic‘aI Interchange Format) or a
DOS (Disk Operating System) format disk.

 Saving Analyzer Settings

In the following example, use “SATOUR” as the file name of the
analyzer settings you want to save, '

- fmenee INSTRUMENT STATE seeaeme

STATE

DATA ONLY -
{binxry)

DEFINE
SAVE DATA

ASCH SAVE

Press . "Pre

‘The analyzer requests the file name you want to use for the saved
settings. :

Entering the File Name

Note . i If a keyboard is connected, you can use it for file name entry. If not,
ﬁ use the front-panel controls as des_cribed in the following steps.

- 114 Spectrum Analyzer Tour
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Note The file name for a LIF format can be up to 10 characters long.
However, with the analyzer, the last 2 characters are reserved for a
suffix. Therefore, you can enter a file name of up to 8 characters.” -
Either upper or lower case is recognized in the LIF format.

3 A file name for a DOS format consists of a file name and an extension.
The file name can be up to 8 characters long and the extension
contains up to 3 characters. A period separates the extension from
the file name. The extension part reserved by the analyzer. Therefore,
you can enter a file name of up to 8 characters. The file name is not
case sensitive in the DOS format.

"POINT WITH KNOB & STEP KEY; THEN
FILE NAME - @
Te T
! ABCDEFGH1IKLMNOPO

3 §

RSTUVHXYZ_01234'
1’- . B

4

Turn the rotary knob to move the arrow
below the first character, S,

Y g

3 | spectrum 10 a8/ REF 0

Pom*r; WITH ‘KNOB a STE;’ KEv: THEN
 FILE NAME ¢ :
: SATOUR*

: AacaEFGHIJXLumPénswwxvz_ons#

T

B

Keep entering characters until SATOUR is If you enter a wrong character, press
entered. b

CE-to erase the character.

v

S;zéctrum Analyzer Tour 1-15
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o
-y

. Verify the disk access indicator lights (this
shows that the analyzer is saving the settings
to the disk).

To complete the file name entry, press

Recalling the Analyzer Settings

You can recall the file containing the saved analyzer settings anytime
you want. This is true, even if you change the current analyzer
settings. In this example, you will preset the analyzer and then recall
the settings in the SATOUR file.

" Presetting

= e INSTRUMENT STATE R
: OFfRmt

Press {Preset).

The analyzer is set to the preset conditions. However, the analyzer
settings from the prevmus examples are stored in the SATOUR file on
_the disk.

116 Spectrum Analyzer Tour
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Recalling the SATOUR file.

pemememe [NSTRUMENT STATE

_The disk access lamp lights.

SATOUR_S

The stored fil
area. Press :
settings that you saved.

isted in the softkey label
5 to recall the analyzer

i Suffix, “_8,” means the analyzer settings are saved. If you save the
w analyzer settings in a DOS format, an extension, “.sta,” is appended
to the file name.

Note

After the disk access lamp goes out, all analyzer settings that you set
are recalled. You can verify them on the display. If you want to know
what settings are saved, see chapter 8 of the Function Reference
manual. :

Spactrum Anafyzer Tour 1-17
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N eth:k_ Analyzer Tour

In this chapter, you explore the network analyzer mode of operation.
Before starting this tour, verify the analyzer is correctly installed {see
appendix A, “Installation and Setup Guide,” if you need additional
information).

Before You Leave On The Tour
On this tour, you will learn how to make a basic network analyzer

measurerment by measuring the transmission characteristics of a
bandpass filter. '

- Overview  The following is a short summary of the tour:
1. Preparing for a meaSarement _
i Turning ON the analyzer
® Connecting the DUT
2. Setting up the analyzer
@ Setting the active channel
m Selecting the analyzer type
w Setting the input port
® Setting the frequency range
® Performing the automatic scaling
3. Making a calibration
4. Reading a measurement result
® Reading a measured vaiue by using marker
5. Printing out the measurement result -
®m Configuring and connecting a printer
= Making a hardcopy of the display

After you finish this tour, you will understand how to make a basic
measurement in the network analyzer of operation. If you want to
learn how to perform more complex tasks, see the Task Reference
manual.

Ketwork Analyzer Tour 2.9
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Required Equipment To perform all the steps in this tour, you must have the following
equipment: .

- a HP 4396A Network/Spectrum Analyzer
-8 Measurement Device:
© This tour assumes the device under test (DUT) is a 70 MHz
bandpass filter
w THRU (BNC female-to-female connector)
# Two BNC cables
m Test Set (use either of the following)
o Transmission/Reflection (T/R) Test Set
® Two N-to-BNC adapters
1 S-Parameter Test Set
w Two APC7-to-N adapters
& Two N-to-BNC adapters
a HP-IB Printer "
w HP-1B Cable *

¥ If you do not have an HP-IB printer and cable, skip step 5 "Prmtmg
Out the Measurement Results”. ,

[ 2 - A — -
e 3 Lo oooo |
ulaluln .
2| 5 & oo oooan By B
‘ 2 0 o000 B b
=N SI=EEEE o
== APCY to N ' N to BNC
- e Adapter _ Adapler
Y p0° o 8°°% :
¥ - e
- L
HP 4396A Network/Spectrum Analyzer ‘ .
sa=m o : THRU -
I 1. _ ® @ ©® @ (BNC t-t comnectod -~ BNG cable
= -
| sy -
) \ B N \ . ;'
HP 85064A S~Parameter Test Set 5
7 88 AN
L . %,
= 4 b —
T HP-IB Printer : HP~IB Cable

HP 875124 - DuUT
T/R Test Set :

CHNZ0%5

Figure 2-1. Reqguired E({uipment s

2-2- Metwork Analyzer Tour
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Step 1: Preparing for the Measurement

You must set up the test set before you turn ON the analyzer. The
setup procedure for the test set is described in “Connecting a Test Set
y ' _ for Network Analyzer Mode” in Appendix A.

-

Turning ON the Analyzer

f’ress the LINE switch.
The power on seif-test takes about 10 seconds.

Connecting the DUT  Connect the DUT as shown in Figure 2-2 ‘or Figure 2-3,

]

e,
wl E=T=0 DoCo
=== minin s
| =Ry [ Fnlniala
m2 0 0000
=il vl an
FO rmmeoiomkee o
§ :‘g fronmes fimmmun |J o o | - a1
s fromy > ] o &
Y e’ o
L |

- T e

BNC cable

DUT

[= i

Figure 2-2, Transmission/Reflection Test Set Setup

Network Anslyzer Teur 2.3
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T
i v
o
DDD

onjo :
Yaolloll

g ——_

fER AH6Y

APCT to N adapter

N to BNC adapter

- BNC cable

>

Figure 2-3. S-Parameter Test Set Setup

24  Network Analyzer Tour
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Step 2: Setting up the Analyzer

Before you start the measurement, you must set up the analyzer to
fit your measurement requirements. For example, yvou must set the

. frequency range of the measurement. In this step, you will set the
following parameters:

Active channel Channel 1

Analyzer type Network analyzer mode ,
Inputs B/R or Sz; (depending on the tesﬁ set)
Format : Log magnitude (default)

Frequency Range C_ente_r 70 MHz, Span 500 kHz

Setting the Active Channel

Because the analyzer has two measurement channels you can have
two different measurement setups at the same time. To change the
active channel to channel 1;

ACTIVE CHAKNEL nmmuimiwn,

[ the ACTIVE CHANNEL block, press (Ch 1). Verify the Ch 1 active channel indicator lights.

Retwork Analyzer Tour 2.5



https://www.manualsplus.com/

4 R S
FR e = o T

T e

Bt

- Setmtmg the Analyzer Type

To use the analyzer in the network analyzer mode, you must set the
analyzer type to the network analyzer mode after selecting the active

26 Network Analyzer Tour

channel,

in the MEASUREMENT block, press (Meas).

3]

NETWORK
ANALYZ?H

1
SPECTRUM
ANALYZER

FImE

GONVERSION
{oFF]

INPUT -
PORTS

ANALYZER
TYPE
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Selecting the Input  The analyzer uses three inputs for network measurements (R, A,
and B). Usually, the R input accepts the RF OUT signal directly, the
A input receives the reflection signal from-the DUT, and the B input
receives the transmission signal through the DUT.

This example assumes you are usi:ig the T/R test set. Therefore,
because you are going to measure the {ransmission characieristics of
the DUT, select B/R to measure the ratio of B and R inputs.

When you use the S-parameter test set, you can measure the forward
and reverse characteristics of a 2-port device without reconnecting
the inputs. In that case, select S;; for a transmission measurement in
the forward direction.

2

. e MEASUREMENT sovsmmsmem, If you'?—e USing,

A

. S—parameter | _
test set 38 .

T/R test set

3A 3B
NETWORK : Retl: Ful l
A.;R st AR}
’ Trans:FUD
B{R s21 ;B/{ti
R Trans:REV’
; s12 AR}
A Refi :REY
| s22 [a:;m
Press Press to select B/R

for the

Network Analyzer Tour 2.7
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Setting the Frequency Range

To display the transmission characteristics of the 70 MHz bandpass
filter, you should specify

the frequency range for the measurement,
In this example, set the analyzer to a 70 MHz center frequency with a
500 kHz span. . ‘ ‘

2] —

CHlpEIR Log MAG 10 dH/ #gF ‘0
b S L
CENTER -~ =~
70¢

In the SWEEP block, press (Center). Press (T} (G).

Press (M/z).

o)

In the SWEEP block, press

5 | ‘

CHL B/R Log MAG .10 48/ HEF o

D 000K

:
Press (B} (6} (0). . Press {k/m).

2.8 Metwork Analyzer Tour
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.
=
it
=
a
>

Performing the Automatic Scaling

Often, the trace obtained after specifying the frequency range is
too large or too small vertically for the grid. However, by using the
automatic scaling function, you can obtain the optimum vertical

setting automatically.

(@

l_'ma_ﬁ.

AUTC SCALE

SCALEDIV

REFERENCE
POSITION

REFERENCE

In the MEASUREMENT block, Press

The transmission characteristics trace of the filter is displaved as
shown below: ’

o ;

@

?

CHY BoM  Teg Bee zo ams mEF -s0 aB

.

(RERAT

I

FEEEEIERAY
CENTEM TR by

PowCR T DM GWE BG . TB GREC
BRAN  DOU kM2

All the settings are displayed on the CRT.

1. Active channel is set to channel 1.
2. Inputs are set to B/R.
3. Format is set to log magnitude mode.
4. Center frequency is set to 70 MHz.
5. Frequency span is set to 500 kHz.

-Hetw_nrk Analyzer Tour 2.9
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210 Metwork Anaiyza_rTaur

Step 3: Making a Calibration

To ensure accurate measurement results, calibrate the analyzer before
making a measurement, Calibration reduces error factor due to

uncertainty. In this example, you perform the response calibration to
cancel a frequency response error. A THRU (BNC female-to-female

connector) is necessary to perform a response calibration for the
{ransmission measurement. :

Performing a Response Calibration (for the Transmission
Measurement) -

CALIBRATE
MENU

RESUME CAL
SEQUENCE

Press [Cal j.

rsenge =)

RESPONSE

RESPONSE
& ISOL; N

Press Disconnect the DUT thén, connect the THRU,

GHS B/R Log MAG 10 &8/ REF G dB

f : :
: ! H
H

{ WAIT--MEASURING CAL SFANDARD

i

{

i
£

WAIT - MEASURING CAL STANDARD is
displayed.
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ResPoNss Dol {

the measurement is completed.

7

Disconnect the THRYU and reconnect the DUT.

“Cor” is displayed on the left side of the display to show that the
frequency response error is corrected.

The measured value is now corrected for the frequency response
€ITor. :

If the trace is changed, it requires an adjustment of the sc

. Perform
the automatic scaling again by pressing :

Note

s

Network Analyzer Towr 2-11
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Step 4: Reading a Measurement Result

You may want to readout the measured values on the displayed trace,
You can use the marker function for this purpose. The marker shows
the frequency and response value at the marKer point.

Reading a Measured Value by Using Marker

il

log mag 20 4B/ #REF -0 op -4, BB

[
VN T
) M b :
1 AR

Verify a marker appears on the trace.

B/ REF -850 oB —17.13 &8

Yo 0DSEHS Mpz

| i

Turn the knob to the right to move the Read the values at the right top of the display.
marker toward the right. : :

The marker has a search function that makes it easier and faster to
evaluate the trace results. For example, to search for the maximum
value and its frequency on the trace:

212 Network Aﬁniyzer Tour
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ncsemrm MARKE R s

In the MARKER block, press (Search).

iog MAG 20 4B/ BEF -80 o8

&9 946

SEARCH:
PEAK

TARGET

Press

6

EBs REF ~B0 498

=3 5224 oB

. 59.99"?'5 BEEE

\

My

Lo,
T

AR,

T

vod

h
Y

The marker immediately moves to the
maximum point on: the displaved trace.

¥ 1)

|

AR

Read the frequency and response values
displayed at the upper right of the display.

Metwork Analyzer Tour 213
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Note

2-14  Network Anslyzer Tour

Step 5: Printing Out the Measurement Result

You may want a hardcopy of the measured results for a permanent
record of the measurement. The analyzer can print out the data as
a snapshot of the display or as a list of values without using any
external controller,

Configuring and Connecting a Printer

00U S — — =

o
B ﬁ :XTMNJOR—j .
S 066
§ r

Locate the HP-IB connector on the back of the anaIyzer

2

nnect the HP-IB cable to the analyzer

HP-IB connector

3 | Connect the other end of the HP-IB cable to the printer.

4 | Set the HP-IB address of the printer to 1.”

* See the printer operating manual for detailed information.

You must specify a unique HP-IB address. The HP-IB address is used
to identify an instrument on the HP-IB line. The printing operation
does not work if you specify an address that is the same address as
another instrument on the HP-IB. In this example, you set the HP-IB
address of the printer to 1. This is the default value used for a printes
in the analyzer.
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f‘ | Making a Hardcopy of the CRT Display

% anac; |NSTRUMENT STATE somma:
O Rmt

SYSTEM
CONTROLLER

ADDRESS~
ABLE ONLY

l:m INSTRUMENT STATE s

O Rmt

[{s,:mﬂj ([tocfi ] ﬁ?uﬁ_ﬁ B

SYSTEM
CONTROLLER

ADDRESS~
ADLE ONLY

PRINT
[STANDARD] -

PLOT [

COPY ABORT

COPY TIME |
oh OFF

The printer prints out the display image.

Ketwork Analyzer Tour  2-15
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3

Spectrm Measurement Examples

This ch'apte_r contains the following spectrum rieasurement examples:

@ Harmonic distortion measurement

@ Carrier/noise ratio {c/N) measurement

# Tracking a drifting signal

# Network measurement with spectrum monitor
a Amplitude modulation (aM) signal measurement
# Frequency modulation (#um) signal measurement
m Burst signal measurement

Basic Setup To measure the spectrum of a test sxgnal use the S input as shown in

Figure 3-1,
[ i —— |
=3
=3
are- e
e i |
)
=1
=t
LoD
Fe—le 9® » ©°98°%e
s &
S input 92!

sejduie

 Test Signal Source

[

Figure 3-1. Basic Connection for Spectrum Measurement

=]
&
Q
—
-
c
B
=
o
&
o
=
el
@
37
o
4

The spectrum of input signals can also be monitored at the A, B, and -
o ‘ ' ‘ R inputs. The use of the spectrum momtor function is descnbed later
‘ in this chapter.

Spectrum Measuramant Examples 31
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Harmonic Distortion Measurement

The analyzer can simultaneously display the difference values
between the fundamental and harmonics up to the seventh harmonic,

The test signal used in this example is the output of an amplifier with
a 20 MHz sine wave input signal, '

Test Signal and Test Device

Measurement Setup

The following test signal and device are used in this example.

® Input Test Signal

0 Frequency: 100 MHz -
m Test Device

22 Amplifier

Connection

Set up the analyzer as shown in Figure‘SJZ.

[t e

v ooon
™ 3 Q0D
oo oo ool

— 2 0000
o i i I e

e [wolam} ‘e tontan'
[ [l

tEe="lsg®° o %%
L L

BT BEGS q

]

S input

>
Signal Ampiifier
Source

Figure 3-2. Harmonics Measurement Setup

. Analyzer Séttings o
Press {Preset). Then set the analyzer’s controls as follows:-
" Desired Settings o ' Key Strokes .

Active Channel Se}eét charnne} 1 {default)
Block : :
Measurement |Select Spectrum Analyzer | Press (Meas)
Block VSelect 8 input . | )
Sweep Block | Start frequency 50 MHz Press 50

: Stop frequency 1.8 GHz - Press 1.8

3-2  Spectrum Measurement Examplas
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Multiple Peak Search and Marker List For Harmonic Distortibn Measurement

Harmonic components can be read (to 5 digits resolution) by moving
the marker to each harmonic. The marker and seven sub-markers
can be moved to peaks automatically. Amplitude and frequency of
all markers on the trace are read at the same time. The following
procedure displays the value of the fundamental and the harmonics:

L. Press :

Amarker on. The tracking Amarker al

2. Press (G SE

tracking on.

3. Press (Search) ;
marker to the fundament
to individual harmonics,

4. Press (Utiiy) FE to B f to turn marker list on,
The Amarker and all sub-marker values are displayed as shown in

AMKR to turn the tracking
ways tracks the marker.

- to turn the search

PEAKS KLL to move the
and move the sub-markers

Figure 3-3.
Dxs m Asecxrum 10 oBs REF & cam o o8
ol 1 ot
Froxnd awe
A ma
NN H ”[ TN
ar 1 WWWWW%'
! a z
2T 1 Mg Whw 4 Mz AN 10 oo Eve B0 maws
START 85 MAx . FIGE 5. 55 GHz
N EMP PARAM WAL,
3 150 MMz -18.551 OB
2 30 MHz «27.459 CB
3 200 Mnz -3% 718 gB
4 B00 Mg ~37.4%3 .08
5 ATL MMy -40.251 08
13 60O MHZ «40.§71 B
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Using Multipie Peak Search and Marker List to Measure Bar monic [E
Distortion : o

5. Press

RS: when you are finished with this
measurement. T
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C/N Mea,surement C/N is the ratio of the carrier to the noise. The analyzer can measure |
noise level directly and read out the C/N using the marker functions,

Do the “Harmonic Distortion Measurement” before doing this
measurement, :

Test Signal  This example uses the same test szgnal used in the “Harmomc
Distortion Measurement” example.

Measurement Setup _
Connection

This example assumes that the connections and instrument settings
made in the “Harmonic Distortion Measurement” example are still in
effect. .
Analyzer Settings

Change the following settings for this measurement:

& Press 100 (M/y) and (SEan!‘ 100 (/) to zoom to the

fundamental on the display.

- Fixed AMarker and Noise Format for C/N Measurement

L. Press
2. Press (Scale Ref)

3. Press (Viarker) 10 @ to put Amarker on the
carrier and to move the marker to the 10 kHz oft‘set point.

4. Press (Bu/Avg)
5. Press

displays the ,
of the display as shown in Figure 3-4.

to search for the carrier.

MKR

. The analyzer
z” at the upper right

GHA 2 Spasrrum 10 g/ KEK -4.1 oBm ~G3, B4 HE

@ iz

e

;
Ahkis i
bl b ke
L) VEW 18 Wx IR LC OB EWR 15 .74 BBE
CoMTRR - 105 wws BRAN  ABO xmz

Flgure 3-4.
Using Markers and Noise Format to Measure C/N Ratio

34  Spectrum Measurament Examples
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6. Press (WMarker) PRESE
measurement,

RS: when you are finished with this

Tracking a Drifting Signal .

When measuring a drifting signal, the analyzer can lose the signal.
However, the analyzer can track a drifting signal by changing the
sweep parameter values sweep by sweep.

Test Signal  The foﬂowmg test signal is used in this example
= Frequency: 900 MHz (not stable)

Measurement Setup
' Connection

Connect the test signal to the S mput

Analyzer Settings
1. Press (Freset). Then set the analyzer’s controls as follows: -

. . Desired Settings i : __Key Strokes
Active Channel | Select channel 1 {default)
Block
Measurement | Select Spectrum Analyzer Press (Meas ) ANALYZER"_TYP SPEC'I’EBH ALY
Block
Select § input (Meas) SPECTRUK: §. (default)
Sweep Block Center frequency 900 MHz Press 900
g; Span frequency 20 kHz ! - | Press 20
5
3 2. Set channel 2 the same as channel 1 as follows:
% .
& Desired Settings Key Strokes
&
& Active Channel | Select channel 2 Ch 2
= Block
ok Measurement |Select Spectrum Analyzer Press [(Meas ) AH
Block
Select S mput Meas  {default)
Sweep Block | Center frequency 900 MHz Press - (Center) 800 (M)
Span frequency 20 kHz Press (Span) 20 (i/m)

Spectrum Measurement Examples 3.5
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Tracking an Unstable Signal
In this example, the signal is drifting.

3.5 Spectrum Measurament Examples

k.

Lo o

4.

o

- Press (Display}
. Press{Ch 1) - o

. Press (Marker) to turn the marker on,

Use the knob to bring the marker ciose to the szgnal you want o
track.

. Press (Search) ST 'E: to turn the signal track on, As
the signal drifts, the center frequency automatically changes to
bring the signal and the marker to the center of the display.

Figure 3-6 shows a display when signal track is ON at channe‘i.l.

- Figure 3-6 shows a display after the analyzer sweeps a few times.

At channel 1, the center frequency has been changed to maintain
the drifting signal at the center of the display. Channel 2 shows
that signal frequency has drifted to a higher frequency.

EHL 2 Spatcrum 10 gl/ BEW -R3 OBm -2m . 47 olm

S0P, DU0EY MAx

R8w .30 nmr VHWN IO HT ATH 10 gE HSwe VAL 4 mARE

LHi CENTER S00.00038 MM SkAN 20 kMP
THZ & Sperkrum A0 gh/ BEX -20 oom -25. 471 otm
o DOGHY pax:

i
YN
Ml

* miﬁ&m L AL Iantk o 1k ol
Alw A0 ¥OW 30 mx ATH [T T T3&. 4 maec
CHR CENYEM °OD coDeS Hig - AN RO W

Figure 3-5. Display When Starting Signal Track

gMI 3 mpectrim AD TR/ REF -3G dBm =78 B2 o8m
SOOI SOSBTH MMy

L
¥

TR TPVERT L i s 01 O
EEE) WEW 10 mr AT 10 o BwWS 73d A masn

CHi CENYTESR 500004570 MMz SPAN R0 KM
[, S Speotrum 10 d8/ REF -0 oBm =118, 08 dfm
SOf . COONR M

!

i
Pyl
*

» Jal i

EL YW 30 nr ATN 10 g SHP 734, 4 maec
Lriz :zurm\ HOD 008N Wz - P sman 28 knz

Figure 3-6. Display After Signal Has Drifted
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Network Measurement with Spectrum Monitor ]

During 2 network measurement, crosstalk or leakage (such as noise)
from an adjacent circuit can change the measurement results. To
detect the effect of these spurious inputs, the analyzer can monitor
the spectrum of the input signal at the R, A, and B inputs.

R
Figure 3-7.
Inﬂuence on Network Measurement by Leakage from an Adjacent
Circuit

Measurement Setup In this example, the network measurement circuit has leakage from
an adjacent signal source. The frequency of the signal source is
240 MHz and the DUT is a 250 MHz bandpass filter.

Connection

gl jalwae
5 O] ulsieie
Py | {wl=lninisln
|=f=]ni=laln

86k Bod \q

P e
oG oo

|
E

= |
!
L]

fle,

,D"a;;;D

TR

"Figure 3-8. Network Measurement With Spectrum Monitor Setup
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Analyzer Settings

Press (Breset). Then set the analyzer’s controls as follows:

Desired Settings Key Strokes
‘Active Channel | Select channel 1 ' (default) .
Bloek ' '
Messurement | Select Spectrum Anslyzer Press (Mens ) ANALYZE WW&KY&H%L"Z‘&R
Block Select $;1 (or B/R) measurement ‘I’I’ahﬁ‘
Select LOG MAG format 106G LG (default)

Sweep Block Center frequency 25¢ MHz Press 250

‘ Span frequency 200 MHz Press @ﬁ\] 260 m

Performing Calibration

Perform a frequency response calibration for thls measurement as
follows: .

1. Press :

- 2. Connect a THRU calibration standard between the measurement
cables in place of the DUT.

TE MENU RESPONSE.

3. Press _:f to perform a frequency response cahbratlon data
measurement,

4. Press DONE:RESPONSE . (CORRECTION on. OFF is automatically set

Network Measurement 1. Press 1 SCALE to fit scale to the trace.

Z. Press (Search) {Search) : to put the marker on an unknown peak of the
trace. The tra.nsmzssxon measurement result is d1sp1ayed as shown
in Figure 3- 9

HE 823 log mea $T 0@s FEF —ab a@’ ~311.88 a@ |

ER

Gor

e
]

=

s
IF BW 48 ez TWER § 26 LT
CENTER QMO Mhz ' BPad 200 Mmx

Figure 3-9. ,
Transmission Measurement Result (Influenced by Leakage)

3.8 Spectrum Measurement Examples
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The measurement result shows an unknown peak at 240 MHz.

Monitoring the Leakage Signal at the B Input Using the Spectrnm Monitor -

During the spectrum"measurement sweep, the network measurement
. is turned off. To monitor the input signal-at the B input: -

1. Press (Ch 2).

2. Press (Mess) |

3. Press (Center) 200 (M/u).
4. Press 200 (M3

Chz &  Bpectrum 10 gty REF -4 AW -2 SET aBm

240wz

B | J 1l s ! ‘

; Do
FBW 408 Whx VEW 300 wHx ATH 6 6B TWr BT mace
SENTER 230 MMz BeaN  ZOO Mz

Figure 3-10. Spectrum Monitoring Result at the B Input

The spectrum measurement result shows the leakage signal at 240
MHz.

5. Press (Display ) o0 to perform and
display both the network and the spectrum measurements at the
same time. ;
.c:au B21  log Mad 10 afis REF —40 &8 . . ‘)
7
IF D 40 KT CwER  © okm EL T 20 Mueg '
CHs TENTER 2T0 MMl APAN ' 200 MHHZ
CNZ"S SpEctrun 16 gfi/ REF -4 cbm —-28 467 #Bm -
-]
e e A (1. a1
RBW AGR =T W BOO wHT AIN B as SwP AU mueg
CHZ GCENTEH RD0 MMZ sPan 200 HHI

Figure 3-11, Dual Display of Network and Spectrum Measurement
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AM Signal Meas_urement

Test Signal

Measurement Setup

In this example, the following parameters for AM signal measurement,
are derived:

m Carrier amplitude (£,) and frequency (1)
Modulating frequency (f,) and modulation index (m)

The following test signal is used in this example:

& AM Signat
o Frequency (f;): 100 MHz
O Modulating signal frequency (f,): 10 kHz
& Modulation index (m): 15%

Connection

Connect the 'l:est signal source to the S input.

A.na.lyzer Settings

Press (Breset). Then set the analyzer’s controls as follows:

Desired Settings . Key Strokes
Active Channel | Select channel 1 {default)
Block i
Measurement | Select Spectrum Analyzer Press &NALYZERTYPE
Block Select S input ‘ SPECTRUM:S’ (default)
Sweep Block | Center frequency 100 MHz Press 100
Span frequency 200 kHz Press (Span) 200 (k/m )

Carrier Amplitude and Frequency Measurement Using the Marker

Press and enter the reference value if the trace needs to be
rescaled, o ‘

1. Press to turn the marker on.

2. Press to search for the carrier signal.- The carrier amplitude

and ftequency are displayed in the upper right corner as shown in
Figure 3-12. ‘ '

310  Spectrum Measurement Examples
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CH1 8 apecyrum 10 OB/ REF <30 omM ~4f HaD gEm

240 My

T

ABY 30D Hx VBw JCC M ATN 30 oB SHE EGa.5 manc
CENTEM 100 MHI SPAN 20D wng

Figur.e 3-12. Carrier Amplitude and Frequency df AM Signal

The marker shows that the carrier amplitude (.Ec) 15 —19.949 dBm and
frequency (f,) is 100 MHz.

Modulating Frequency and Modulation Index MeaSurement Using AMarker
3. Press (Waiker) GHODE MENU AMKR.,

4. Press (Gazrh) N EAK: to search for a sideband.
The offset value from t;he carriér is d1splayed as the marker
sweep parameter value shown in Figure 3-13. This value is the
modulation frequency.

CHT = Specteum 38 o/ REF -~i0 oBM ~19.78 o8

®.TY wHz
alin

g1
el
m.
oA
[0F
R

.; LN

" 3 i u
i ) AL j |

RBW 300 mx VBN 300 Mz ATN 10 aF swa 523,58 mrox
SENTEM  10C mex mAN  ZO0 KT

Figure 3-13. Modulating Frequency of AM Signal

The Amarker shows that the sideband amplitude value relative to the
carrier is —19.76 dB. The modulation index (m) can be derived from
the following equation:

m =2 x 10~ *%5%
= 19.45%
where AMkr is the Amarker sweep parameter value shown in
F}gure 3-13.

Spectrum Measursment Examples  3.11
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FM Signal Measurement

This example describes how to derive

value,

Test Signal  The following test signals are used in thxs example

& Wide band FM Signal

B Carrier frequency: 100 MHz.
o Modulating frequency: 1 kHz.

o Frequency deviation:

1 MHz.

m Narrow band FM Signal
o Carrier frequency: 100 MHz.
O Modulating frequency: 1 kHz:

o Frequency deviation:

Measurement Setup
- Connection

5 kHz. .

Connect the test sxgnai to the S mput

Analyzer Settmgs

Press (Breset). Then set the analyzer’s controls as follows:

Desired Settings

Key Strokes

Active Channel | Select channel 1

(Ch 1) (defawlt)

Block

Measurement | Select Spectrum Analyzer | Press Aﬁ

Block-. Select § input SPECTRUM:S:
RBW 1 kHz (Rwidvg) 1

Sweep Block Ce.nr,er frequency 100 MHz Press 100
Span frequency 5 MHz i’ress {Span) s

Frequency Deviation of Wide Band FM Signal

Press anci enter reference value if the trace needs to be

rescaled,

Freqnency Deviation
L. Press (Seazch) |

2. Press (Warker) |
3- Press (Szmeh)

3-12  Spectrum Measurement Examples
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M1 3 Spectrums 10 gh/ BEF =10 Gl —1 23A30 CB

3. el e

asap o

ity

mu B RS

BBwe 3 mna VAW L KM ATN 10 oB  GwWP  5.278 BEL
CENTEM 100 Hmp SEAN 5 Wex

Figure 3-14. Wide Band FM Signal Measurement

The frequency deviation (Afpeax) can be derived from the following

equation:
. AMEr

Afpeak = l 5 |
where AMEr is the marker sweep parameter value shown in
Figure 3-14. In this example, the frequency deviation is about 981
kHz.
Press MKRS when you are finished with this
measurement,

- Carxrier Level and Modulating Frequency

The carrier level and modulating frequency can be derived using a
method similar to the AM signal measurement. In this example, the
zooming function is used to measure the carrier and the adjacent
signal. :

4. Press (Bigp) ! .,
5. Press to put the maker on the carrier frequency.
6. Press M ' 0.2(X1).

- Soidwexy

7. Press

8. Press

9. Press {Ch 2).

10. Press and enter reference vale if the trace needs to be
rescaled. :

to zoom up to the carrier signal.

11. Press {Marker} 100 (M7} to move the marker to the career
frequency. The carrier amplitude can be read as the marker
value,

12. Press (Marker)
13. press {Search) :

the marker to the sideband.

to put the Amaker on the carrier.

Spectrum Measurement Examples 3.13
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[0 Aneccrum I ob) GEF 20 cam “%3 AR onm
f I 100w
[ Xqn ool
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Bl Rt i AL il Ml i o e
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EML DENTER 180 Mg SPAN W e
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Figure 3-15. Zooming Carrier Signal of FM Signal

Press

you are finished with this measurement.

and then when

%

Narrow Band FM Signal Measurement

1. Change the test signal source to the narrow band FM signal,

2. Press (Ch 1] (Span) 100 (k/m] (BwjAvg) 10 (k/m). The spectrum of the

narrow band FM signal is displayed.

3. Press -10 D).

CHi % Specrrum 10 oR/ REF & cgm ~30.347 amm

I
AH ' ‘ i

190 wmz,

il S

TSLW KT ATR 16 BB

Bwe 10 ki
CENYER 100 g

WPTTEE ehen
SRAN 100 ke

: Figure 3-16. Narrow Band FM Signal Measurement

same as channel 1.

5. Press
sweeps until
displayed.

4. Press 100 (/m) (Bw/Avg) 10 () (Goaie Re) 10 (XD as

and then wait for 3 few

to store ang

3-14  Spectrum Measurement Examplas
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knob to move the ma.rker £0 the desu‘ed position to measure the
frequency dewatmn

] EMOR DAT. Then turn the knob
to move ‘the marker to the posmon that is the same value as the
fixed Amarker value.

GHZ 3 Speccrum L0 aB/ AEF ~1G a@n - ouze o8

8 khg

ol

I

\“\
N
™

!E

ABwd 20 aH Vaw 16 =mz ATl L0 aB BEWE RO mees
TEMTER ‘Do brer SPAN 100 KHZ

Figure 3-17.
Maximum and Mizimum Envelopes of Narrow Band FM Signal

The frequency deviation (Afpex) can be derived from the same
equation that is used for the wide band FM signal. In this
example, Afpex Can be derived to be 5 kHaz. -

11. Press (Display) CHAN on OFF- to 0 . Both the spectrum
and its envelope are dasplayed on the split dlsplay

£k on OFF:. The analyzer
superimposes the spectrum on the envelopes as shown in

Figure 3-18.

Cri B Epecerum 16 aB/ BEF o Ubm
CMZ B Lsactrum 10 o/ REF o afm -~ 13TE o8

AN
VAR

=
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o

==

=

<Pl

ATV L NS
,-»'F:N/V \\/\\ -
V7 N

o
i |

O meec

BEwe 10 kHz VEW 30 KMz ATH 30 68 IWE
£Hi GENTER 100 mez APAN 100 kHE
CH2 GENTEM 108 Mz ° SMAN 200 WHE

Figure 3-18. Superimposing Spectrum and Envelopes
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Burst Signal Meaéurement

This measurement requires that option 1D6 be installed in the
analyzer. A summary of how to determine gate delay and gate length
settings for different signals is contained at the end of this example. -

Test Signal  The fbllowing test signal is used in this example:

& Pulse period {pr1) = 100 #s (pulse repetition frequency PrF is 10
kHz) .

m Duty ratio is 80% ( pulse width 7 is 80 us)
m RF frequency is 960 MHz :

Measurement Setup
Connection

Setup the analyzer as shown in Figure 3-19.

External Trigger

Burst Signal Source e '
ey ] P ————
' (=57~ cona
SIGNAL GENERATOR == o)\ coog
. [whm! (i Foinininle
’ ) SN et 2 ophodG
: | E||ESEEs

RF OUT TRIG%%? ' =3
@ O 5T 00" o ¢%%e
input
R I

~H——

COIHT

- Figure 3-19. Burst Signal Measurement Setup
Amnalyzer Setiings
Press (Preset). Then set the analyzer’s controls as follows:

Desired Setiings : Key Strokes
Aetive: Channel | Select channel._l @ {default)
Block :
Measurement | Select Spectrum Analyzer Press
Block Select Sinput
Set RBW to 100 kHz ~ | Press (Bw/Avg) 100 (/m )
Sweep Block | Center frequency 960 MHz Press 960

Span frequency 10 MHz Press 10

3-16 Spectrum Measuremant Examples
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Gated Sweep for Burst Signal Measurement

CHI B Bpwctrum LG aBs REF 0O EBm

. 1
Pt ! ! 4 Elhii 1 I ‘Ell uliy :
i [[. 1 i E: IE

\ {
i I

RBue 308 Rh= < VBW 160G WHz  ATN 10 88 BWE X0 mael
CENYEN 980 shx FrAN 10 MeT

Figure 3-20.
Burst Signal Measurement Result Using Normal Sweep

1. Press (Trgger)

[FR 1. EDGE to select
the tngger mode to the edge mode, '

2. Press @

30 (M7y) for setup time of the RBW.

3. Press - 30 (M/u). The analyzer dxsplays only the RF
signal spectrum as shown in Figure 3-21.

LWy 8 SpEctrum Lk c8s PEF & dRm

BB soc ka VEBW 100 mrz  ATN 10 o8 SwP Frgsred
CENTES Q88 g SPAN 30 mmZ

Figure 3-21. Burst Signal Measurement Using Gated Sweep

Zero Span for Time Doma,m Measurement

Using zero span, the analyzer can show the envelope of the burst
signal. The repetitive sampimg mode can sample a faster signal. "7 =

1. Press (Trigger)
2, Press {Display )
3. Press (Cn2).

to keep the channel 1 trace.

Spectrum Measurement Bxar

o
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4 Press
5. Press
6. Press

7. Press (SWEEF)

8. Press

“to change the

sampling mode to the repetmve sa.mphng mode.

101 (x1). Then press

GM1 8 SpetEruw 10 ohs DEF© dBm
1
il
BN
TR
I
waa b 2 : 14
W 100 kn¥ Vaw 100 SHE  ATN 10 6% W 20 AWWC
Crmi CENTER 980 Mrz SPak 10 MHZ
CHE & Sowztrum 10 W&/ AEF O o8m
! 7 T 1 1
i LI 115 il i}
50 i L LT 1 1§
AEWE S AT VBW ¥ Wbz ATR 16 B8 SHFK 550 usec
HHE CTENTER S86 MR ETAN O HI

Figure 3-22. Burst Signal Spectrum and Test Signal Envelope
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. Time :
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How to Determine Gate Delay and Gate Length
Gate Delay

Because the RBW filter requires setup time for the filter to stabilize after triggering, the
gate delay must meet the following limit:

. Ta> whw
In this example, RBW = 100 kHz,
Ta> mo:uos =204,
therefore, the delay time T4 in this example must meet the following condition: -
Ta> 20p
Gate Length

Because the summation of gate delay Ts and the gate length T, must be less than the
pulse length (7), the gate length must meet the following Ml

Ta+Tg<T
In this example, T~ 8§04, ‘ .
7' Ty < 80 — Ty
If Ty is set to 30 x in this example, Ty must meet the following limit:
Tg < 50u T

3-18  Spectrum Msasurement Examples
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For more information on the gated sweep and the repetitive sampling
mode, see the Function Reference manual,
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Network Measurement Examples

This chapter contains the following network measurement examples:

s Transmission Measurement
o 3 dB bandwidth

: x Ripple or flatness
o . o Magnitude and phase characteristics
: o Expanded phase characteristics
m Electrical length measurement
® Phase distortion measurement
- o Deviation from linear phase

o Group delay -
m Reflection measurement

o Return loss

o Reflection coeflicient

o Standing wave ration (swr)
, = S-parameters measurement
: s Impedance and admittance measurement
;’@ _ m List sweep
3 Sweep time reduction

o Dynamic range enhancement
m Filter testing using limit line
& (ain compression measurement

Basic Setup All the examples described in this chapter use the HP 85046A/B
S-parameter Test Set to connect to the device under test (put). This
approach simplifies the measurement setup. ‘

- Example DUT  The DUT used in the examples in this chapter is a dielectric bandpass
' fitter with a 836 MHz center frequency. If you use your own DUT,
modify the parameter values (measurement frequency range, signal
level, etc.) as appropriate for your DUT.

3
0y,
=
=2
[v2]
@

| JuBWIBINSEIA HIOMIBN:Y |

Hetwork Measurament Examples 2.1
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Measuring Transmission Characteristics of a Filter

Measurement Setup

Insertion loss and gain are

ratios of the output to input signals, The

following procedure measures the insertion loss and gain of a 836 MHz
dielectric bandpass filter, This measurement can be used to obtain the

key filter parameters,

Connection

Set up the analyzer as shown in Figure 4-1.

o o3 oaon
3 0 S D000
(= minininis

cxelotlodo
R

l q
| |
. 8688 BBt |

f=t 2-h

Figure 4-1. Transmission Measurement Setup

Analyzer Settings
Press (Breset). Then set the

analyzer’s controls as follows:

4.2 Hetwork Moasurement Examples

4

Desired Settings Key Strokes
Active Channel | Select channel } (Ch 1 Y defaul)-
Block .
Measurement | Select Network Analyzer Press {Meas
block )
‘ Select S3; (or B/R) measurement | Press

Select LOG MAG format

IF BW 3 kHz (Bw/Avg) 3
Sweep block | Center frequency 836 MHz Press 838

' Span frequency 200 Mz Press 200
Performing Calibration

Perform a frequency response calibration for this measurement as

follows:

1. Press
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2. Connect a THRU calibration standard between the measurement
cables in place of the DUT.

3. Press 1

to perform a frequency response calibration data i

measurement.

Measarement

Replace the THRU standard with the DUT. Press

if the trace needs to be rescaled. Note that the display
e complete response of the bandpass filter under test.

SNOWS

Read Out Insertion Loss Using the Marker

1. Press to move the marker to the maximum value of
trace. The marker reads out the insertion loss and displays it at the
upper right of the display. '

2. Press (W)

position of the marker)

o turn on the AMarker (at the

3. Enter 60 (}i/4) to move the marker to the point offset from the
Amarker. The Amarker value shows the out-of-band rejection.

CWl BZ5  I0g MAD . - RO R/ REF .-BO 2B . ~ 40845 o

B0 MmT

g

Lo

VAR

b AL b : AN T,
LA M . AT

iF 8W 3 kA OWER 0 ol BTt 400 maec
CENTEM  B38 swex SPAN 200 MHZ

Figure 4-2, Response of a Dielectric Filter
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Ketwerk Measorement Examples 4.3
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3 dB Bandwidth

44  MNetwork Measurement Examples

The analyzer calculates the bandwidth of the DUT between two equal’ '
power levels. In this example, it caleulates the —3 dB bandwidth
relative to the filter center frequency.

1. Press (Marker). Then use the rotary knob to move the marker to the
center of the filter passband. - '

2. Press The
analyzer calculate , center frequency, Q
{Quality Factor), insertion loss, and differences between the center
frequency and the cutoff frequencies of the DUT. It then lists the
results at the upper right hand of the display. Sub-marker 1 on the
trace shows the passband center frequency and sub-markers 2 and
3 show the location of the 8 dB cutoff points.

CHE W23 500 HAD RO 48/ DEF ~A0 OB ~3 &8ss =8

B0 {5 aemy]
frkal

tor A FFLBOBGAT My

o8 canx: BAR . DEIHT ey

o =q aa7
J loww: -4 o405 om

P ez {PTsady Mkl
] 14 TIOTOR s

oA ot L it
TH

IF 8N E ez OWER T 0 obm W 403 “macl
TENTER 838 Mz SeAR 208 MMz

Figure 4-3. Using the Marker to Determine 3 dB Bandwidth

Press

; when you are finished with this
measurement, ‘
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Ripple or Flatness:

Passband ripple {or flatness) is the vanatlon in insertion loss over a
specified portion of the passband.

to display channel 2 i

2. Press
3. Press (Gaa) ¥
4 Press

5. Press APERTURE: 20 (1) BETURN MKR ZOOM.

6. Press MAX . Then press MKR—REFERENCE.
0.5 (X) to magnify the trace to resolve the ripple.

7. Press {Search}

EAK Then press ' AHBDE MENU AMKR .

PEAK PEAK. DEF MENU.
eg. to pos NEG. RETURH Then press

PEAK:. The passband ripple is automatically gwen as the
-to- peak vanatlon between the markers. The ripple value is

8. Press

pe

.
displayed at the upper right of the dispiay.
Dy 52 leg wan 3 _o#s SKF -BG 3B - #1a2 cm
%6 g
i e xdn ol
-1 -
£ ) il P TP Wi
v ¥ T
L)
IF Bw L= POWLR Q oEm g -l mams
CHi CENTER B35 Mg SPAN 200 AMX
THE S21  lop WAL .2 abs BEF -8 361 af . AZBE o
H aln meg
Al e )
. er
— ¥
g 24 ]
IF AW 2 aHZz FOWER D abm TWh 400 maee
EMR CONTER B33 by SRAN 20 e

Figufe 4-4. Using Peak Search to Determine Ripple

Press . and (Ch 2) (Warker)

when you are finished with this measurement. 7
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Measuring Phase Response

4-6 Network Measurement Examples

A two input ratic measurement can also provide information about
the phase shift of a network. The analyzer can translate this
information into a related parameter, group delay.

With the same connection, instrument settings, and'cahbratlon used
in the previous example (see “Measurement Setup” in “Measuring
Transmission Characteristics of a Filter” ), make the follomng changes

1. Press (Ch 1) (Sweep) |

Sweep parameters of channel 2 to channel 1

2. Press (G2) (Famad)
2.

> to display the phase response on channel

If the trace needs to be rescaled, press and AUTGSCALE .

. Figure 4-5 shows the phase respor'{se of the bandpass filter. Notice the
- linear phase shift through the passband and the rapid fluctuations that

occur outside this region. Thé random pha.se of the broadband noise
floor causes the spurious out-of-band response.

This format displays phase over the range of —180 to + 180 degrees,
As-phase increases beyond these vaiues, a sharp 360 degree transition -
occurs in the display as the trace “wraps” between + 180 and —180
degrees. This wrap causes the characteristic ¢ sawtooth” display
usuaily seen on devices with linearly increasing {or dmcreasmg, phase
responses,

CHE S21  iog wMaB 20 eB/ BEF 3D ok

Cor

cH2 21 haye g9¢ '/ REF o *

fo-

F WIE GWER U cBm FWP AG0 mEEC
CENTER  BIE s SPAN DO MMz

Figure 4-5. Amplitude and Phase Response of a Dielectric Filter
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Using the Expanded Phase Mode

-

Then press

“no wrap” (see Figure 4-6),

£ma1 BAd log MAB 2T B “‘.ﬂ’ -83 @A
cor Pl
PN Y s, AL Yootk
W i ' v ¥
g
THRE 2F1  ExPrasw 200/ BEF -480 "
LIS
cor WA_JT Y
ks
s
- R p
o H
I Bw 3 =1 FEWER © oBm BwWP  ACD maRC
EENTER B3E MHL HR AR ROQ HHL

Figure 4-6. Expanded Phase Mode

Press

when you are finished with this measurement.
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Measuring Electrical Length

Electrical Length Adjustment

4

1

Measurement Setup

Network Measurement Examples

_ If the trace needs to be rescaled, press

The analyzer electronically implements a function similar to the
mechanical “line stretchers” of earlier analyzers. The analyzer’'s
electrical length correction function simulates a variable length
lossless transmission line. This simulated line can be added or
removed from a receiver’s input to compensate for interconnecting
cables or other connections, In this example, this function is used to
measure the electrical length of a test device.

With the same connection, instrument settings, and calibration used

- in the previous example {see “Measurement Setup” in “Measuring

Transmission Characteristics of a Filter”), make the following changes:
L. Press ::f
2. Press _. |
3. Press 50 to zoom the passband trace on the display. -

to display t,hg phase trace on channel 1.

Measurement

CHI SR1 pReae L L

L]

NETNT Y

IF 8w 48 kw7 T T T SwP  SG.FE masc
CENTER WSS MW SFAN DD Mex

. Figure 4-7.
Phase Response of a Dielectric Filter Over a 50 MHz Span

The linearly decreasing phase is due to the DUT's electrical length.
This length is measured by electronically adding length to the R input
to compensate for it.

1. Press to activate channel 2. ) ‘

2. Press (Merker). Then move the marker to any of the points
where the sloping trace crosses the center. Place the marker
on the sloping portion of the trace, not on the vertical phase
“wrap-around.” :
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3. Press (3 Ref) . | L&Y . The analyzer
adds enough electrical length to match the group delay present
at the marker frequency (group delay is discussed in the next
measurement example),

. 4. Press (Dispiay ) . to display the
resuhts before and after the adJustment The results are shown in
Figure 4-8.

5. To display the amount of electnca] Iength added, press (Scale Ref)

untll the dlspiayed trace is flat (see Flgure 4-8). It may take many
revolutions of the knob before the trace is flat.

CH1 %%  prams o0 s DEF g "

T
i
i
!

17

é"‘““‘)

CrZ 824 snese 80 '/ mEF o " . 17,84 *
BB iz

IF 8w &% mriz GwER T aBm ¢ GwP . K55 RIEE
CEMTER B3 s~z ERAAN DO HME

Figure 4-8. Electrical Length Adjustment
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Measuring Phase Distortion

Measurement Setup

For many networks, the amount of insertion phase is not nearly
as important as the linearity of the phase shift over a range of

frequencies. The analyzer can measure this linearity and express it in
two different ways:

# Directly (as deviation from linear phase).
B As group delay (a derived value).

This example assumes the measurement settings made in “Measuring
Electrical Length” {the previous example) are still in effect.

. Deviation from Linear Phase

By adding electrical length required to ﬂatté_n the phase response, you
have already removed the linear phase shift caused by the DUT. The
remaining response is the deviation from linear phase.

Press (Display ) £

CHR $21  press S0 ", PRE 8 - =2.oa8 ¢

o

CHER O GRm *E

Wi 350 ms.
ERAH D8 WMy

3F BW 3 etz
CENTER 838 mHz

Figure 4-9. Deviation From Linear Phase

Press

you are finishe

0 when

Group Delay Measurement

410 Network Measurement Examples

The phase linearity of many devices is specified in terms of group
delay or envelope delay. This is especially true of telecommuni_cations
components and systems. '

Group delay is the difference in propagation time through a device as
a function of frequency. It is measured as a ratio of phase change
over a sample delta frequency as follows:

Group Delay = ?‘%@:%F

Where: - Ad¢ is phase change [deg]
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AF (commonly called the “aperture”™) is the frequency
difference that gives A¢ '
To display group delay, press . If the trace needs to be

rescaled, press (Scale Ref) and AU “ALE . The default aperture is
very narrow, so the group delay measurement displayed is very noisy.

CHE SR1 delay 20 ns/ PEF GO ra EY. TEL ma

agm e

o

TE e 3 wAa FOWER | 0 aBm BWP  AC00 MAEC
CENTEX BID Mz BRAN 80 wHy

Figure 4-10. Group Delay
Smoothing Group Delay Trace

By setting a wide aperture, rapid changes in phase are averaged
and have less affect on the measurement. However, some loss in
measurement detail occurs with wide apertures. Press

. The value of the aperture is shown at

the upper left o e'dlsﬂpiay. Press (f) to increase the aperture (the
display becomes less noisy).

Where to Find More Information

For more information on group delay principles, see the Tusk
KReference manual.

Network Measurement Examples 4-11
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Reflection Measurement

When making a reflection measurement, the analyzer monitors the
signal going to the DUT and uses it as the reference. It compares the

} refiected signal from the DUT to the reference signal. The ratio of the
incident and reflected signals is the reflection coefficient of the DUT
or, when expressed in decibels, the retum loss.

Reflection measurements require the connection of a directional
device, such as 3 directional coupler, to separate the power reflected
from the DUT. This separation is hecessary so that it can be measured
independently of the incident power (see the following figure},

[ i ——_]
==y poogd
=Yl fulola g R
o e OocO
O S Noo0
1 um L o
| fomefow L s fum]
= OO
e — ° i e e
o gl —c .n% @ S 9

Powar Raflected Powar
Splitter _

Directional Coupler

3—DUT

Incident Power

CHOION

Figure 4-11. Reflection Measurement

Multl-Port Test Devices

When the device has more than one port, connect-high-quality terminations (loads) to
all unused DUT ports to terminate them into their characteristic impedance (usually
59 or 75 {). If this is not done, reflections off the urused ports will cause
measirement errors, ’ :

The S—parémeter test set automatically switches the termination at the unused port
for each S-parameter measurement, When using a transmission/reflection test set,
terminate the unused input port of the analyzer with a high quality load.

The si'gnal 're,ﬂected from the DUT is measured as a ratio with the

incident signal. Tt can be expressed as a reflection coefficient, a return
loss, or as SWR. These measurements are mathemadtically defined as:

4-12  Hetwork Measurement Examples
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return loss(dB) = -20 log(p)

. ] reflected power
reflection coefficient = - p )
incident power

i

o p {magnitude only)
= I' (magnitude and phase)
= 5;; or Ss¢ {magnitude and phase)
SWR = 1+p

Measurement Setup ! N i
: : _ Connection

Set up the analyzer as show in Figure 4-12.

888 andd W

|
L]
s
o

|
®
®
€

f

001

Figure 4-12. Reflection Measurement Setup
. Analyzer Settings
Press (Preset). Then set the analyzer’s controls as follows:

Desired Setting Key Strokes
Active Channel | Select channel 1 o Press {default)
Block ‘
Measurement |Select network analyzer Press (Meas }
Block Select 811 Press (default)
Select LOG MAG format Press
Sweep block Cemerﬂf requency 836 MHz Press 836
. Span frequency 160 MHz " | Press (Span} 100
Pexrforming Calibration

Perform an 8;;, 1-port calibration for this measurement. The
following procedure is for using 7 mm standards (see the Thsk
Reference manual for using other standard devices).

Ketwork Moasurement Examples  4.13
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- Connect the OPEN standard to port 1. Then press

{The softkey labe :'
completed.)

is underlined when the measurement is

- 3. Connect the SHORT standard to port 1. Then press
softkey label SH
completed.)

4. Connect the LO.

softkey label
completed.)

is underlined when the measurement is

standard to port 1. Then press L
- is underlined when the measurement is

is automati'cally
set to ‘

Note The next example “S-Parameters Measurement” uses the calibration -
‘ corrections you just completed. Do not change the calibration settings
before doing the example,

Measurement

Connect. the DUT to the test set. Press (Scaie Ref) |
trace needs to be rescaled. '

if the

Return Loss and Reflection Coefficient

The return loss characteristics are displayed in the Log Mag format in
Figure 4-13. The value inside the passband is greater than outside

the passband. A large value for return loss corresponds to a small
reflected signal just as a large value for insertion loss corresponds to a
small transmitted signal. '

CMi 838 200G MAR 0 chs BEF O oR

Lor

WAV
¥

1F &W a0 wkHx OWER O aem Ewk 20 mawe
CENTER  #35 MHmy . HFAN 100 MWHz

Figure 4-13. Return Loss

To display the same data in terms of reflection coefficient, press
. This redisplays the existing measurement in a linear

N .

4-14 Network Maasurement Examples -
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magnitude format that varies from I'=1.00 at the top of the display
(100% reflection) to 0.00 at the bottom of the display (perfect match).

-

Standing Wave Ratio  To display the reflection measurement data as standing wave ratio
. ) (sWR), press The analyzer reformats the display in the
unitless measure of SWR (with SWR = 1, a perfect match, at the
bottom of the display).

cr: 33t 3wA 2 2 PEF O

N

IF B oAb KA

(3 T POWEA © dOm T S0 maec
CENTER B30 HHT .

SPAAN  1UG MeT

Figure 4-14. SWR
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S-Parameters Measurement

S-parameters S;; and S,, are no different from the measurements
made in the previous section. 8;, is the complex reflection coefficient
of the DUT’s input. S, is the complex reflection coefficient of the
DUT’s output. In both cases, all unused ports must be properly
terminated,.

To display the trace on the polar chart, press

The results of a typical S;; measurement is shown in Figure 4-15.
Each point on the polar trace corresponds to a part1cular value of
both magnitude and phase.

Polar Chart Shows Magnitude and Phase

1 Magmtuée
t2 The center of the circle represents a reﬂectaon coeflicient I" of 0, that is, a
perfect match or no reflected signal, .
0 The outermost circumference of the scale representsa P = 1.00, o1 100 %
reflection.
& Phase
@ The 3 o’clock poesition corresponds to zero phase angle, that i is, the reflected -
-signal is at the same phase as the incident signal.
o Phase differences of 90, 180, and 270 degrees correspond to the 12 9 and 6
o'clock positions oni the polar display, respectively.

GHi 233 sl o1 ou 175 18 WU 88 .3

Lo

1 B {8 mmz PORER O abm SwP uo '
CENTER  &a3 My SPan Ao

Figure 4-15. §;; on Polar Chart
' Data Readont Using the Marker

‘Press (Marker} and use the knob to position the marker at any desired
point on the trace. Then read the frequency, magnitude, and phase in
the upper right hand corner of the display. Or, enter the frequency of
interest from the data entry key pad to read the magnitude and phase
at-that peint.

To read the marker data in logarithmic, linear, real)imaginaxy,
impedance (R+jX), admittance (G+JB), or SWR/phase formats, press

(Gtility) and select the desired format.

4-16 Network Measerement Examples -
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Impedance Measurement

The amount of power reflection from a device is directly related to
the impedance values of both the device and the measuring systern,
In fact, each value of the reflection coeflicient (I') uniquely defines a
device impedance. For exampie:

m I'=0 occurs when the device and test set impedance are the same,
| A short circuit has a reflection coefficient 6f T=1 £180° (=-1).
= An open circuit has a reflection coefficient of T=1 £0° (=1).

Every other value for I' also corresponds uniquely to a complex
device impedance, according to the equation

_1+T

T 1-T

Where Zn is the DUT impedance normalized to (that is, divided by)
the measuring system’s characteristic impedance (usually 50 or 75
). The network analyzer has a default impedance of 50 @. To set
the impedance to 75 ©, press SET 20", The network
analyzer uses the formula above to convert the reflection coefficient
measurement data to impedance data.

1. Press 'I'H The display shows the complex impedance of
the DUT over the frequency range selected. '

2. Press to turn on the marker. Then use the knob to read
the resistive and reactive components of the complex impedance
at any point along the trace. The maker displays a complex
impedance readout. :

Zn

oHi Rit Fee) 4 U &7 BT A L7 BT 4 B.F680

1F 8w 10 kMg POwER ¢ obm BRP 030+
CENTEA  B3Y HMI XPAN 100

Figure 4-16. Impedance Measurement

Hetwork Mqas}lrye,rg._apéwg;ga%plésﬁ . & 7
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Admittance Measurement

1. Press (Forman)

complex impedance of the DUT over

- The display shows the
e frequency range selected.

2. Use the knob to read the resistive and reactive components of
the complex impedance at any point along the trace. The maker
displays complex impedance readout.

GHi B:: FRel 1 oy 38 A5 mB -g TZEE Am B, 30

L1

¥ 8w 50 kHY FOWERT O dbm BwWR 110
CENTER B30 My SRAN E-1-]

Figure 4-17. Admittance Measurement
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List Sweep The analyzer has a list sweep function that can sweep frequency .
according to a predefined sweep segment list. Fach sweep segment is
independent. For the network analyzer mode, each segment can have
a different number of sweep points, power level, and IF bandwidth
value. For the spectrum analyzer mode,” each segment can have a
different number of points and RBW.

A segment looks like a normal sweep setting. The list sweep function
can combine up to 31 segments settings into 1 sweep. The analyzer
can have two different sweep lists. One list for the network analyzer
and the other list for the spectrum analyzer. When both channels are
set to the same analyzer mode, both channels use the same list. This
example describes the following two applications:

m Sweep time reduction for filter testing in the network analyzer
mode {including the setup procedure).
® Dynamic range enhancement in the network analyzer mode.

Sweep Time Reduction

The following example creates a list sweep to measure a filter that has
a 836 MHz center frequency and a 50 MHz bandwidth, This example
uses the list sweep to reduce the sweep time by setting coarse sweep
points for the rejection band and the fine sweep points for the
passband. '

Analyzer Settings
Press (Preset). Then set the analyzer’s controls as follows; |

Desired Setting Key Strokes
Active Channel | Select chanmel 1 (default)
Block . '
Measurement |Select Network Analyzer Press
Block . .
Select 5;; (or B/R) measurement | Press
Select LOG MAG format default)

sajdwexg
W SoMIBN

b
©
47
=
@
=
o

-1
-
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Creating a Sweep List
Perform the following procedure to create a list (see the graph below):

1. Press (Sweep) L
2. To edit the list, press

3. For segment 1:

Press 736 (M/z).
Press 796 (M7u).

Press

3 30

T36MHz  T3EMHZ B75MHz | 93&MHz

4. For segment 2:

30 ponts TR BaiRE oo

L N S i )
Segment 1 Segment 2 Segment 3

Press

876 (WD) ,

5, For segment 3:
Press

Press 936 (M7L).

30 D) §

The segments do not have to be entered in any particular order. The analyzer
automatically sorts them in increasing order of sweep parameter value.

Ot 821 log MaB 2c o/ DEE -a0 pB
A VW Y e
IF BW 4G EMI SWE &4 .2 mast
CENTER 826 M- EPAN 200 MMl
SES  START SToP . POINTS POWER IFam
i 736 Mbz 796 MHZ 30 G c8m 40 KMz
2 786 MHr 876 MHz =20 Q ofHm #G RME
> 3 BTE MMz G36 MHYt L/ . 9 uom 4G XHZ
2
L]

| Figure 4-18. Sweep List Edit Display
. Performing List Sweep
Press (Sweep)

measurement,

o perform-the list sweép

4-20 Network Measurament Examples
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Dynamic Range Enhancement

Figure 4-19 shows the sweep list modified from the list of the previous
example to improve dynamic range. Segments 1 and 2 have a narrow
IF bandwidth and a higher power level for the stopband of the

) filter. Segment 3 has a wide IF bandwidth and lower power level for
passband.

1. Press SHWEEP

2. To modify segment 1, press SEGMENT 1 EDIT.
3. Press PGWER 15 IFBW 10 SEGMENT DUNE

4, To modify segments 2 and 3, see Figure 4-19 for the values and
modify them in a manner similar to steps 2 and 3.

ey BR% ag Hal 20 OB/ SEN -00 o8
e f-
P
fomimm
IF &w 35 Ny Swe 4 0319 ez
BTART 730 ek sTae 93& WAz
SES  START STCP POINTS PONER IFBYW
3 TIG MMx TIE Wi I 15 aBm 30 Hz
2 786 Mz, 874 Mnz 120 o pom 4Q Khr
> 3 76 Mz 836 MMz 3 15 oZm A0 Mz
END
L]

Figure 4-19. Dynamic Range Enhancement

The key can save sweep lists along with all other current instrument settings
(see the Task Regferemce). ‘

Hetwork MeasurementExamples  4-21
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Filter Testing Using Limit Lines

The analyzer has limit line/testing functions for 80/no-go testing. The
limit lines define upper and lower limits. The limit testing functions .
compare the measured data to the limit lines and indicate the result.

The following example is a practical method for setting up limit lines.
to test a bandpass filter. '

Example of Limit Lines For Filter Testing

This example creates limit lines to test a 70 MHz crystal Dbandpass

filter.
Analyzer Settings
Press (Preset). Then set the analyzer’s controls as follows:
_ Desired Setting _ Key Strokes
Active Channel | Select charmel 1 - |(CD) (detauy

Block

Measurement |Select S21 (or B/R) measurement | Press

Block Select LOG MAG format 1
Sweep Block | Center frequency 856 Miz Press 836
" i Span frequency 100 MHz Pz;ess 100
Number of poirits 401 Press : 0

Creating Limit Lines
Perform the following procedure (see Figure 4-20):

4-22 Network Measurement Examples
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1. Press {System}

3. For segment I:
Press 8
Press —65 @

~120 (1) DONE,

Press

4. For segment 2:

BOBMMHz 821MMHz B5TMHz 8o6MHz

: Press - 821 (M)
Sbg?nont 1 Segment 2 Segment 3 Segment 4 PT&SS -1 _
Press ~15 (X3) DONE.

‘5. For segment 3:

: 851 DONE

Press
8. For segment 4:
Press ADD: ‘SWP PA AM:__ 866 (M/u).

Press UP 55 (x1}).
Press L 120 DONE .

7. Press

The limit line segments do not have to be entered in any particular order. The
analyzer automatically sorts them and lists themn on the display in the increasing
order of sweep parameter value,

Gri 324 log mad 20 gas BEF -80 ob
i
i
"
WL sl REWET
iF Bw 3 kmE PEWEM G afm TnF 400 raec
CEMTER &36 MHz R e
SEG | SWP PhRaM UPPER LOMER
4 8066 MMz -55 o -320 4B
2 BRI MHz -1 B -5 o8’
3 851 MHz -1 a8 ~45 oB
4 B8B5 MMz ~55 g8 —420 e8
il
N "

Figure 4-20, Editing the Linit Lines
Performing Limit Test

to perform limit testing using
the limit lines you just-edited. When the limit lines and testing are
turned on, an out-of-limit test result is normally indicated in six ways:

m With a FAIL message on the screen.

# With a beep (on/off selectable}.

® With an asterisk in tabular listings of data (under -)
= Wlth a bit in HP-IB event status register B.

Network Measursment Examples  4-23
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Separated Limit Lines

4.26 HNetwork Measurement Eximples

®w With a bit in the I/0 port on the rear panel,
a With the HP-IB commands QUTPLIMF?, QUTPLIMIL?, and
GUTPLIMM?,

Figure 4-21 shows separated limit lines and an editing table example.
This example can be used for filter testing that only requires insertion
loss limits. Dummy limit values (+5000 for upper and —5000 for
lower, for example) should be entered for the no limit areas.

GHE WL Jeg wAD 20 aBs REF «8% oM
i I !
! ]

A Y
T

TF B F ReE GHER. G OB GRS e
CENTER 633 wmr GRAN 1800 ez

SEG  SWP PARAN uPPER LOWER
T 82% me 500 of -5000 o8
2 eat mex -1 o8 -15 o
3 B51 MHE -1 aB «1% gl

> 4 BET pHZ %000 aB - ~5000 a8

Enp ’

Figure 4-21, Separated Limit Lines

m Limits are only checked at each of the actual measured data points,
It is possible for a device to be out of specification without a
limit test failure indication if you do not select sufﬁc:lent sweep
parameter points within a segment.

a By combining the limit test and the list sweep function, high
throughput limit line/testing can be performed for go/no-go testing.
For detailed information on the list.sweep, see “List Sweep” in this
chapter. '

a Limit line information is lost if you press or turn off the
power. However, the keys can save the limit line information
along with all other current instrument settings when the limit lines
are on. See the Thsk Reference manual for details.
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Gain Compression Measurement

An important measure of active circuits is how well they handle a
signal frequency with a varying input amplitude. By using the power

. sweep function in the network analyzer mode, measurements such as
gain compression or automatic gain contro! slope can be made.

Measurement Setup _
Connection

Set up the analyzer as shown in Figure 4-22.

m -
L3 O [nialale
oo o000
B0 e o e e (000
E - o Cr0n0s
i =oHi A olodcy
ol I = e
‘:m_
s e @ o
o L [ -] [ @ & &
i el |
Power ' Attenuator
Splitter :

3D DUT 3>’

.

> THRU P>

erbvun

Figure 4-22. Gain Compressioh Measurement Setup
Analyzer Settings '
Press (Preset}. Then set the analyzer's controls as follows:

Desired Settings ' Key Strokes
Active Channel | Select channel 1 . {default)
Block ' ) |
Measurement | Select Network Analyzer
block -
Select 8, {or B/R) measurement
Select LOG MAG format LOG MAG: (default)
IF BW 10 kHz ' {(Bw/Avg] 10
Sweep block’ | Select power sweep Press { Sweep
Start power —20 dBm Press ~20
Stop power 0 dBm . {Press 0

Network Messurement Exsmples  4-25
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Performance Calibration

Perform a power response calibration for this measurement as follows:

1. Press

2. Connect a THRU calibration standard between the measuremem
cables in place of the DUT (see Figure 4-22).

3. Press. ‘to perform a power response calibration data
measurement.

4. Pres
to

-1s automatically set

Measurement ‘
5. Replace the THRU standard w1th the DUT

7. Press

the trace.

8. Press (Maed) |

if the trace needs to be rescaléc_i.

to move the marker to the maximum point on

NI AMkr to set the Amarker to the

9. Press T -1 (X1) (x1) to search for the point of the gain
compression. (See Flgure 4-23.) .

i CH1 BrA log Mel 1 w8, BEF 24 ob . % oa

12, 427 o

A

. ter

IF Bw s wez - SwP &80 mImc
START 20 ofm TH 1 oM 51CF © oBm

Figure 4-23. Gain Compression
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Absolute Qutput Level Measurement

The analyzer can show the characteristics input level versus output
level by using the absolute measurement capability in the network
analyzer mode.

) 1

[Av]

]

>

o

-]

. Press C

the sweep parameters of both ch

. Press MER

the marker between both chanmels.

. Press B to select the absolute measurement at the B
input.

Press MATH [DATA] OFFSET. Then input the value
of the attenuator that is connected between the DUT and the B
input. In this example measurement, a 30 dB attenuator is used.
Therefore, enter 30 (x1). ‘

. The analyzer displays the input versus output power levels. The
marker shows the input and output power levels at the -1 dB gain
compression point. _ :

. Press DUAL CHAN on OFF to DN off to display both
channel (see Figure 4-24). Note that you must subtract 3 dB from
the input value readout. This is necessary because the input signal
is attenuated by the power splitter that is between the RF OUT and
the DUT. ' ' :

N COUP 'ON off to couple

UP GH off to couple

0 SCALE if the trace needs to be rescaled.

(i B/T leg MaDR 3 om/ WEF < GB

cor

(-2 ] Jeg HaAD 2 am/ REF 4 dB d).368 off |
i © -3 dc_ o

.

TF B 3 mH2 TP AW mazh
STaRt -2¢ abm GW 3 Ger sTge o abe

P Figure 4-24. _
Input vs. Output Power Level at the —1 dB Gain Compression
' Point .

£
&
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E
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Installation and Setup Guide

This appendix provides installation and Setup instructions. It containg
the following information:

o Incomihg inspection

® Rack/Handle installation

'n Power requirements

» Connecting a test set for network analyzer mode
& Connecling an active probe

» Connecting a keyboard

w Setting up a 75 © measurement for Spectrum analyzer mode

The analyzer is carefully inspected, both electrically and mechanically,
before it is shipped from the factory. It should be in perfect
condition, with no scratches or no dents, Verify this by carefuliy
performing an incoming inspection to check the instrument for signs
of physical damage, missing contents. If any discrepancy is found,

- notify the carrier and Hewlett-Packard. Your HP sales office will
arrange for repair and replacement without waiting for the claim to
be seftled.

1. Unpack the package.

2. Verify all items listed in Table A-1 are present.

3. Inspect the exterior of the analyzer for any signs of 'damage. _

4. Verify that the analyzer is equipped with the options you ordered.

Instaliation and Setup Guide A-1
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Table A-1. Contents

Description

H? Part Number

Network/Spectrum Analyzer
Docuaments
Task Reference
User’s Guide
Function Reference
Programming Guide
HP-IB Command Reference
Performance Test Manual
N to BNC adapter (50 Q)
BNC cable
Sample Program Disk (2 disks)
3.5inch 2HD Disk (blank)
Power Cable!

HP 4396A

04396-90000
04396-90001
04396-90002

- 04396-90003

04396-90004
04396-90100

-1 1250-0780

8120-1839
04396-61002

1 9164-0209

Option 0BW only

Service Manual

04396-90101

Option 1D5 only
"~ BNC Adapter

Option 1D7 only _
50 @ to 75 @ Minimum Loss Pad
50 0 BNC to 75 @ N Adapter

1250-1859

HP 118258 option C04

1250-2438

Option 1C2 only
Keyboard Template
HP-HIL Keyboard
Keyboard Cable

* HP Instrument BASIC User’s
HandBook

Using HP Instrument BASIC wit
the HP 43964 '

08751-87111
HP 460214
4602-60001
E2083-90000

04396-50005

Installation and Setup Guids

1 The power cable ‘depends on where the instrument is used, see Figure A-2.

B
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Rack/Handle Installation

The analyzer can be rack mounted and used as a component in a
measurement system. Figure A-1 shows how to rack mount the

analyzer. -
‘Table A-Z. Rack Mount Kits
Option Description HP Part Numbey
1CN Handle Kit 5062-3991
1ICM Rack Mount Kit 5062-3979
1CP Rack Mount & Handle Kit ~ 5062-3085

Figure A-1. Rack Mount Kits Installation

Option 1CN Handle Kit ‘
‘ ‘ Option 1CN is a handle kit containing a pair of handles and the
necessary hardware to attach them to the instrument,
. Installing the Handle

1. Rémove the adhesive-backed trim strips (D from the left and right
front sides of the analyzer.

2. Attach the front handles @ to the sides using the screws provided.
3. Attach the trim strips @ to the handles,

installation and Setup Guide A-3
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Option 1CM Rack Mount Kit

Option 1CM is a rack mount kit containing a pair of flanges and the
necessary hardware to mount them to the instrument in an equipment
rack with 482.6 mm (19 inches) horizontal spacing. '

Mounting the Rack

1. Remove the adhesive-backed trim strips D from the left and right
front sides of the analyzer.

2. Attach the rack mount flange @ to the left and right front sides of
the analyzer using the screws provided. '

3. Remove all four feet (lift bar on the inher-side of the foot, and
slide the foot toward the bar). '

Option 1CP Rack Mount & Handle Kit

A4 Instailation and Setup Guide

Option 1CP is a rack mount kit containing a pair of flanges and the
necessary hardware to mount them to an instrument which has -
handles attached, in an equipment rack with 482.6 mm (19 inches)
spacing.

Mounting the Handle and Rack

1. Remove the adhesive-backed trim strips (D from the left and right
front sides of the analyzer.

2. Attach the front handle @ and the rack mount. flange () together
on the left and right front sides of the analyzer using the screws
provided. ' '

3. Remove all four feet (lift bar on the inner side of the foot, and
slide the foot toward the bar). s ‘
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Power Requirements

The analyzer can operate from any single phase ac power source
supplying 100V, 120V, 220 V, and 240 V in the frequency range from
. 47 to 66 Hz (see Table A-3). With all options installed, the power
. consumption is less than 100 VA.

Table A-8. Line Voltage Ranges

AC Voltage Range | Selector Voliage
100/120 V 115V
220/240 V 230V

| Changing the Line Voltage Setting

The line voltage selector is set at the factory to correspond to the
most commonly used line voltage of the country of destination. The
line voltage selected for the analyzer is indicated on the line voltage
selector. Refer to table Table A-3 for the line voltage ranges. Perform
the following steps. to change the line voltage:

a

Remove the power cord if it is connected. Open the cover of AC line receptacle on
the rear panel using a small, flat-blade’
serewdriver

Instailation and Setup Guide A.D
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3. Pull out the Line-Voltage Drum. 4. Insert the Line-Voltage Drum so that
the required voltage is displayed at the
front,

Close the cover by pushing it until it
clicks, Verify that the correct line voltage
appears in the window of the power
selector cover.

Replacing the Fuse The HP part number of the fuse is 2110-0917.

Note The same fuse can be used for both line voitage settings. You do not
’ ‘have to change the fuse when changing the line voltage.

Perform the following steps to exchange the fuse. ‘

A-B Instellation and Setup Guide
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s

Remove the power cord if it is connected. Opan the cover of AC line receptacle on
the rear panel using a small, at-blade
serewdriver, o

3 T (4]

To check or replace the fuse, pull the fuse To reinstall the fuse, insert a fuse with
holder out of the power selecter and the proper rating into the fuse holder.
remove the fuse from the fuse holder

5 6

|

150VET

Push the fuse holder into the power Close the cover by pushing it until it
selector. . elicks.

Instailation and Setop Guide A-7
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Power Cable Requirement

A-B instgl!atian and Setup Guide

To protect operating personnel, the National Electric Manufacture’s
Association (N EMA) recommends that the instrument panel and
cabinet be grounded. The analyzer is equipped with a three-conduetor
power cord that, when plugged into an appropriate receptacle,
grounds the analyzer cabinet. The offset pin on the power cord is the
safety ground. - :

To preserve this protection feature when operating the instrument
from a two-prong outlet, use a three-prong to two-prong adapter (HP
Part Number 1251-8196) and connect the green pigtail on the adapter
to the power-line ground, ‘

Figure A-2 shows the available power cords used in various countries,
Also shown is the standard power cord furnished with the instrument.

'HP part numbers, applicable standards for power plugs, electrical

characteristics, and the countries using each type of power cord are
also listed in Figure A-2. For assistance in selecting the correct power
cord, contact the nearest Hewlett-Packard sales office,
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Cable: HP 31264211

Plug: JIS C 8303, 125V, 154
Cable: HP 81264753

NOTE: FEach option number includes a
family' of cords and connectors of varoius

materials  and  plug  body  configurations
(straight, 90" ete.).

Plug option 905 is frequently used for

intereonnecting systern  components  and
peripherals.

Figure A-2. Power Code Supplied

Installation and Setup Guide

OPTION 900 United Kingdom OPTION %03 Awnstrails / New Zealband
/ B
Earty
‘ . e —— TN /
\ —— Newtral
Liae Line
Plug : BS 13634, 250Y Plug : NISS I98/AS CIi2, 250V
Jowe o Cable: BP 83201951 Cable : HP 8120-1369
OFTION 902 Enropesn Coglinent COFTION 203 1.8,/ Canada
Eartk
/ -
L s Line
\ Netral wmmrme——"""" \ Line
Newtrek ’
Plug: CEE-VII, 250V ‘ Plug: NEMA 5157, 125V, 154
Cable : HP 8120-14689 Cable : HP 8120-1378
OFTION 504 U.S. / Crnada OPTION 995* Any sonntry
/ Lined Line
~ Eun Neatrs] Eartk
Plug : NEMA 6-15P, 250V, 15A Plug = CEE 22-VI, 250V
Cable © HP 5120.0698 Cable : HE $123-13%6
OFTION 906 Switzertand OPTION 932 Denmark
Newtrnl L La
1]
f\ -~ -
S
B Earth
Line / Neetral e Ear
Plug : SEV 1011.1959-24507 Type 12, 250V Plag : PHCR 107, 220V
Cable : i_ll’ BI120-2104 Cable : HP 8120-2956
OPTION 217 India / Republic of S.Africa. OPTION %18 Japan
/E\ﬂb
Line
. Neutnal Line -
Phug : SABS 1¢4, 250V

A9
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Connecting a Test Set for Network Anaiyzer Mode

To use the network analyzer mode of the analyzer, a test set is

required to measure the transmission and reflection characteristics of
the device under test (DUT), . ‘ '

You can use either the HP 87512A/B transmission/reflection (T/R)
test set or the HP 85046A/B S-parameter test set. The HP 87512A/B
T/R test set measures reflection and transmission in the forward
direction only. The HP 85064A/B S-parameter test set measures both
the forward and reverse directions without reconnection,

For more information about the test sets, see chapter 9 of the
Function Reference manual.

Connecting a Transmissionfl?.eﬂection' Test Set

HP 4396A
Network/Spectrum Analyzer

J -3 - Qoo
=Yt tmlatate
} [ It fa Y tala n i §

[acgmininlaln
i_x:a [=)
CoerNocokotio
[ ] waiien | £ i |

Semi~rigid Cable ‘ ‘ HP 873124/8
Transmission/Retlection

Test Set

- CSWAQID

Figure A-3. Connecting a Transmission/Reflection Test Set

1. Place the transmission/reflection (T/R) test set in front of the
analyzer. . :

2. Connect the R and A ports of the analyzer and the T/R test set to
each other. _ :

3 Ccm’nect the RF OUT port of the analyzer and the RF IN port of the
T/R test set with a semi-rigid cable. '

A-10  Installation and Setup Guide
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Note

Note

¥

v

When you use the HP 87512B, press . Then press
to set the characteristic impedance (Zg) to 75 0.

Connecting an S-parameter Test Set

HP 4386A
Network/Spectrum Analyzer
= e
L siminie;
Test Set-1/0 R =] o slalata
interconnect B2 2o oo oot
_ . aulsinlale
— =] [ O O
% o T o o du:z
== z:::a::ngr:n:
interconnec Ty oc® 4 @0@)0@
Cable = E
oUT Rl A B
RF
N rR] al &
=4 )
N T o ® &6
Network Analyzer A
Interconnect L] e d
HP 85064A/B
S—-parameter Test Set

CHOADH

Figure A-4. Connecting an S-parameter Test Set

1. Place the analyzer on the S-parameter test set.

2. Connect the TEST SET-1/0 INTERCONNECT interface on the
rear panel of the analyzer and the NETWORK ANALYZER-1/0
INTERCONNECT interface of the test set using the cable furnished
with the test set.

3. Connect the RF QUT, R, A, and B inputs of the ana}yzer to the
. S-parameter test set to each other.

When you use the HP 85064B, press (Cal} |
(1) (5} (x1) to set the characteristic impedance (Z) to 75 Q.

Then press

Instaliation and S



https://www.manualsplus.com/

Connecting an Active Probe

The active probe allows you to analyze an in-circuit signal or device
that has no port for connecting to the test set, The actwe probe can
be used for both spectrum and network measurerents.

The analyzer can use the following active pmbes

s HP 85024A High Freguency Probe (300 kHz to 3 GHz)
® HP 41800A Active Probe (5 Hz to 500 MHz)

s HP 41802A 1 MQ Input Adapter {5 Hz 1o 100 MHz)

m HP 51701A Active Probe (DC to 2.5 GHz}

w HP 119454 Close-field Probe Set

= HP 1141A Differential Probe

For more information about these active probes, see chapter 9 of the
Function Reference manual,

For Spectrum Analyzer Mode

A-12

Instaation and Setup Guide

BBE8 HBE @

|
]

Active Probe

puT

CHI0ADTZ

Figure A-5. Spectrum Anaiyzer Mode (One Active Probe)

1. Connect the output connector of the actwe probe to the S port of
the analyzer.

2. Plug the. probe power plug into the PROBE POWER cornector.



https://www.manualsplus.com/

For Network Analyzer Mode

Using One Active Probe

000
M O O lwis]
TRy et o oo nim]
3 2000

[ I e s

el ke
T £ L | o o

il B&BBW
B|
¢

DUT  LOAD

CH10AM3

Figure A-6. Network Analyzer Mode (One Active Probe)

1. Connect the power splitter to the RF OUT port.

2. Connect one output from the power splitter to the R input.
3. Connect the other output of the power splitter to the DUT.
4

. Connect the active pi'obe to the B input and plug the probe plug
into the PROBE POWER connector. :

5. If necessary, terminate the DUT with a_ioad.

i The following power splitters are available for the analyzer:
ﬁ a HP 11850C,D Three-way Power Sp;itter
m HP 11667A Power Splitter "

Note

For more information about these power Splitters, see chapter 9 of the
Funtion Reference manual. -

Installation and Setup Guide A-13
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A-14  Installation and Setup Guide

Using Two Active Probes

oood

oond
= CEoo
@ conod

‘ Active Probs

CHCACS

Figure A-7. Network Analyzer Mode (Two Active Probes)

1. Connect one active pro'be to the R iﬁput. -

2. Connect the other active probe to the B input.
3. Connect the RF OUT port o the DUT. |

4. If necessary, terminate the DUT with a load.
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Using a Transmission/Reflection Test Set

[ ]
e - [nminlal
= oo Qooo)
- %! o o oD SnNao
=0 ¥ 21000
[ o ey fbg
. ‘__’ (= (i) =)
- ey ®
iy se’ 9 g°
I
I Active Probe
‘ HP 87512A/B
Tranamission/Referection ¥
Teat Sat i
puUT LOAD

CH10A01

Figure A-8. Using a Transmission/Reflection Test Set

1. Connect the HP 87512A/B T/R test set.
- 2. Connect the active probe to the B input.
3. If necessary, terminate the DUT with a load.

Connecting a Keyboard

An HP-HIL keyboard can be connected to the HP-HIL connector

on the rear panel of the analyzer (Option 1C2 only). The HP-HIL
keyboard provides an easier way to enter characters for the file
names, display titles, and Instrument BASIC programs. It can also
access the analyzer softkey functions by using keyboard function
keys. For more information on the HP-HIL keyboard, see Using HP
Instrument BASIC with the HP 4396A that is included in Option 1C2.

Instatlation and S,g_t_ﬁp;"ﬁ j
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Figure A-9. Connecting a Keyboard

Setting Up a 75 @ Measurement For Spectrum Analyzer Made

Note #

Note i
v

A-16  Installation and Setup Guide

This operation requires the option 1D7 50¢ to 750 Input Impedance
Conversion. For detail information about option 1D7, see chapter 9 of
the FPunction Reference manual. -

1. Attach the HP 118528 Option C04 50 QN(rr{)ﬂ 5 @ N(f) minimum
loss pad to the S input. This minimum loss pad is furnished with
the option 1D7. '

2. Press (Cal).

3- Press

4. Press () to set the impedarice of the source (76 0). Then press

‘

Perform this procedure each time the analyzer is preset because the

- analyzer does not retain this setting in memory.
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For More Information

The User’s Guide provides an overview of the analyzer and typical
applications using the analyzer. You may need or want more
information.on the analyzer’s features. The following table shows you

where to find that information;

Calibration

How to perform calibration for the
network analyzer mode

How to perform level calibration for the
spectium analyzer mode

Softkey reference

Principles of calibration

" Chapter 4 in the Tusk Reference.

Chapter 2 in the Task Reference .

Chapter 5 in the Function Reference.
Chapter 12 in the Punction Reference.

Disk and Memory

How to use disk and memory storage
Softkey reference

File system information

Chapter 6 in the Tusk Reference.
Chapter 8 in the Function Reference.

Print and Plotting

How to print and plot
Softkey descriptions

Printer and plotter available

Appendix C in the FPunction Reference.

Chapter 6 in the Task Reference.
Chapter 8 in the Function Reference.
Chapter 9 in the Function Reference.

Controliing by HP-IB :
How to control the analyzer by HP-IB

See HP-IB Programming Guide
HP-IB command reference See HP-IB Command Reference.
SCPI command reference See HP-IB Command Reference.

Instrument BASIC {option 1C2 only)
How to use HP Instrument BASIC

HP Instrument BASIC command

See Using HP Imstrument BASIC with the
HP 42964 furnished with option 1C2.

See HP Istrument BASIC Users Handbook
furnished with option 1C2.

Specifications

Chapter 10 in the Function Reference.

Accessories

How to connect

Optional accessories available
Furnished accessaries

Appendix A in this guide. .
Chapter 9 in the Punction Reference.
Chapter 10 in the Function Reference.

Default Setting

Appendix D in the Function Reference.

Measurement Basic

Chapter 12 in the Function Reference,

Organization of manual set

Error Messuges See Messages in the Punction Reference.
1/0 port

How to use Chapter 10 in the Programming Guide.
Descriptions Chapter 12 in the Punction Reference.
Manual Set '

See the “Documentation Map” in the front
matter of each manual.

You can also use the Table of Contents and the Index of each manual
to find the specific information you need.

For More Informatii



https://www.manualsplus.com/

Index

5
50 GN(m)/75 @ N(f) minimum loss pad , A-16

7 .
75 { measurement
setting for spectrum , A-16

A

accessory, B-1
active channel
setting , 1-5, 2-5
. active probe
available , A-12
connecting , A-12

ADM , 4-18
admittance measurement , 4-18
AM signal measurement , 3-10
analyzer settings

recalling , 1-16

saving , 1-14
analyzer type

setting to network , 2-6

setting to spectrum , 1-5

aperture , 4-10
automatic scaling
ing , 2-8

B

bandwidth , 44
beep , 4-23
burst signal measurement ; 3-16

C

calibration, B- :
frequency response, B-1
frequency response , 4-2
full two port, B-1
one path two port, B-1
one port reflection, B-1
procedure , 4-2
standards, B-1

thru, B-1
thru-, 4-2
transmission measurement , 4-2

i 4

-, 4-26
C/N Measurement , 3-4
command

HP-1B, B-1

Instrument BASIC, B-1

~ contents of the analyzer , A-1

deviation from linear phase , 4-10
directivity, B-1
disk, B-1,

preparing , 1-13
distortion measurement , 3-3
pos, 1-14

D

_connecting , 2-3
dynamic range , 4-21

4-22

electrical length , 4-8
envelope , 3-14



https://www.manualsplus.com/

fail message , 4-23

file name
entering , 1-14

filename , 1-15

.

urement , 4-2, 4-19, 4-22
3-15

flatness , 4-5
FM signal measurement , 3-12
frequency deviation , 3-12
frequency range

setting , 1-7, 2-8
frequency response, B-1
fuse

replacing , A-6

G
gain compression measurement , 4-24

4-11

handle
installing , A-3
handle and rack
mounting ,; A-4 . .
hardcopy of CRT
making , 2-15°
harmonic distortion measurement , 3-2
harmonics .
searching , 1-11
HP 85046AfB S-parameter Test Set , 4-1
HP-HIL keyboard , A-15
HP-IB, B-1

I

impedance measurement , 4-17
incoming inspection , A-1
input

selecting for network mode , 2-7
ing for spectrum mode , 1-6
, A-18
0ss , 4-2

Index-2

installation
rack/handle , A-3
Instrument BASIC, B-1

K

keyboard
connecting , A-15
keyhoard , 1-14

L

, 3-13

LIF, 1-14

limit line funection
check points , 4-23
insertion loss testing , 4-23
lower limit , 4-22
segment , 4-22
upper limit , 4-22

limit line functlon 4-22

Lmn" I'ES'I' fm
D, 13

iine stretchers |, 4-8
line voltage setting
changmg A5

_L T FRER , 4-20

list sweep funcnon
segment , 4-19
sweep list , 4-19
list sweep function , 4-19
low level signal , 1-10

M

marker ‘
reading value , 2-12

marker , 1-8, 3-3

marker Ixst 3-3

modulating frequency , 3-10, 3-13
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opmon 1CM rack mount kit , A4

~ option ICN handle kit , A- 3

option 1CP rack mount & handle kit , A-4

option 1D7 500 to 768 input impedance
conversion , A-16

phase dlstortlon 4-10
phase measurements 4-6

polar chart , 4-16

‘power cable requirement , A-8
power requirements , A-H
power splitter
available , A-13

reset marker , 3-3

Pr
printer -

configuring and connecting , 2- 14
programming, B-1

R

rack/handle installation , A-3
rack mounting , A-4

RBW

setting , 1-10

rbw setup time , 3-17
reflection coefficient , 4-12
reflection measurement , 4-12
repetitive sampling mode , 3-17

¥

ponse calibration
performing , 2-10

‘spectrum measurement 3-1

response calibration , 3-8
return loss , 4-12

, 3-13

ripple , 4-5

S

samplin _;node 3- 17
SAMPLING NORM rept , 3-18
424
SCALE/DEV 4-5

search funcmon
] usmg 1 11

| SMITH |, 417

source match, B-1
S-parameter test set
connecting , A-i1
S-parameter test set , 2-3
specifications, B-1

‘SPECTRUM ANALYZER:

, 3-3

spectrum monitor , 3-7
storage, B-1
sub-marker , 3-3
suffix , 1-17

SWEEP HOLD , 3-17
sweep time , 4—19
SWEEP TIME , 3-18

test sagnai source
necting , 1-4

time domain measurement , 3-17
tracking Amarker, 3-3

tracking drifting signal , 3-6
transmission/reflection test set
connecting , A-10

test set , 2-3

trigger mode ,
turning ON , 1-3, 2-3

- Index-3
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zZ
Zero span , 3-17

3-13
' zooming function , 3-13
w

Index-4
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REGIONAL SALES AND SUPPORT OFFICES

For information relating to Sales or Support of Hewlet:-Packard products first contact your local Hewlelt-Packard office
listed in the white pages of your telephone directory. If none is listed iocally, contact one of the addresses listed below io
obtain the addréss or phone number of the Hewlett-Packard Sales or Support office nearest you.

ASIA

Hewlett-Packard Asia Ltd.
47/F, 26 Harbour Road,
Wanchai, HONG KONG
G.P.O. Box 863, Hong Kong
Tel: (852)5-8330833
Telex: 76793 HPA HX
Cable HPASTAL TD

AUSTRALASIA

Hewlett-packard Australia Ltd.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Australia ,

Tel (61)895-2395

Telex: 31-024

Cable: HEWPARD Melbourne

CANADA

Hewlctt-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416)678-9430 |
Telex: 009-8644

JAPAN

Yokogawa-Hewlctt-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: 03(331)6111

Telex: 232-2024 YHPTOK

MEDITERRANEAN AND
MIDDLE EAST

Hewlett-Packard S.A.
Mediterranean and Middic East
Operations

Atrina Centre

32 Kifissias Avenue
Paradissos-Amarousion, ATHENS
Greece

Tel: (30)682 88 11

Telcx: 21-6588 HPAT GR

" Cable: HEWPACKSA Athens

May, 1990

- BENELUX & SCANDINAVIA

Hewlett-Packard S.A.,
Uilenstede 475

P.O. Box 999

NL-1183 AG AMSTELVEEN
The Netherlands

Tel: (31)20/4377 71

Telex: 18 919 hpner ni

SOUTH & EAST EUROPE,
AFRICA - -

_Hewlett-Packard S.A.

7 rue du Bois-du-Lan

CH-1217 MEYRIN 2, Geneva
Swiizerland

Tel: (41)22/83 12 12

Telex: 27835 hmea

Cable: HEWPACKSA Geneva

FRANCE

Hewictt-Packard France
Parc d’activites du Bois Briar
2, avenue du Lac ‘
91040 EVRY Ccdex

Tel: 16/077 8383

Telex; 6923 15F

GERMAN FEDERAL

"REPUBLIC

Hewlett-Packard GmbH
Hewicte-Packard-Strasse
Postfach 1641

D-6380 BAD HOMBURG
West Germany

Tel: 56172/400-0

- Telex: 410 844 hpbhg

ITALY

Hewlett-Packard Italiana S.p.A.
Via G. Di Vittorio 9.

1-20063 CERNUSCO SUL
NAVIGLIO

{Milano)

Tel: 02/92 36-91

- Telex: 334632

UNITED KINGDOM

Hewlett-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5SAR

Tel: 734/78/ 47 74

Telex: 847178

EASTERN USA

Hewlett-Packard Co,

4 Choke Cherry Road
ROCKVILLE, MD 20850
TEL: (301)673-4300

MIDWESTERN USA

Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, 11 6008
Tel: (312)255-9800

SOUTHERN USA

Hewlett-Packard Co.
2000 South Park Place
P.0. Box 1635005

"ATLANTA, GA 30348

Tek: (404)955-1500

WESTERN USA
Hewlctt-Packard Co.

- 5161 Lankershim Bhvd.

P.O. Box 3919
NO. HOLLYWQOD, CA 91609
Tel: (818)506-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creck Road

PALG ALTO, CA 94304

Tel: (415)857-1501

Telex: (34-8300

Cable: HEWPACK
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