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Safety Summary 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-Packard Company assumes no liability for the customer 'S
Sailure to comply with these requirements.

Ground The Instrument

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 electrical instrument in such an environment
is a safety hazard.

Keep Away From Live Circuits

Operating personnel must not remove instrument covers., Component,
replacement and internal adjustments must be made by gualified
maintenance personnel. Do not replace components with the power
cable connected. Under certain conditions, dangerous voltages may
exist even with the power cable removed. To avoid injuries, always
disconnect power and discharge circuits before touching them.

DO NOT Service Or Adjust Alone

Do not attempt internal service or adjustment unless another person,
capable of rendering first aid and resuscitation, is present.

DO NOT Substitute Parts Or Modify Instrument

Because of the danger of introducing additional hazards, do not
substitute parts or perform unauthorized modifications to the
instrument. Return the instrument {c a Hewlett-Packard Sales and
Service Office for service and repair to ensure the safety features are
maintained.
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Dangerous Procedure Warnings

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

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




Typeface Conventions
Bold

Ntalics

Computer

HARDKEYS

SOFTKEYS

vi

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

Italic type is used for 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 filename means to type the word copy,
to type a space, and then to type the name of
a file such as £ilel.

Computer font is used for on-screen prompts
and messages.

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

Softkeys located to the right of the CRT are
enclosed in



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.

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 General Iformation of this manual, the warranty shail be for

the specified period. During the warranty period, Hewlett-Packard
Company will, at its eption, either repair or replace products which
prove to be defective.

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

HP warrants that software and firmware designated by HP for use
with an instrument will execute its programoming instruction when
property installed on that instrument. HP does not warrant that
the operation of the instrument, or software, or firmware will be
uninterrupted or error {ree.

Limitation of Warranty

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

No other warranty is expressed or implied. HP specifically discloims
the implied warranties of merchantability and fitness for a
particular purpose.
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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, tori,
or any other legal theory.

A S

Assistance Product maintenance agreements and other customer 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 Symbo]s . General definitions of safety symbols used on equipment or in

manuals.

Warning g
Caution ‘
Note #

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 to protect
against damage to the instrument.

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

Protective conductor terminal. For protection against
electrical shock in case of a fault. 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
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 all
exposed metal structures.

Alternating current {power 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 resuit 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.



How To Use This Manual

This manual provides a procedure how to operate the HP 4396A. You
can use this manual to learn about the operations and the features

of the HP 4396A. When you have an objective but do not know

how to accomplish it, this manual provides a best way to make your

objective.

Following chapters are included in this manual

Chapter
Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Description

This chapter provides how to access the functions
and data entry of the HP 4396A. After chapter 2,

procedure step is simplified about details. So, you

should read this chapter and understand about the
basic rules of the HP 4396A operation.

This chapter provides a spectrum measurement
procedure with the HP 4396A. If you want to know
about an operation of the spectrum analyzer part of
the HP 4396A, read this chapter. The HP 4396A has
some useful features for a spectrum measurement.
This chapter presents you how to use them.

This chapter describes an typical spectrum
measurement using the HP 4396A. When you want to
operate the HP 4396A for a specific measurement, see
this chapter.

This chapter provides basic network measurement
procedure with the HP 4396A. If you want to know
about basic operation of the network analyzer part of
the HP 4396A, read this chapter. The HP 4396A has
some useful features for the network measurement,
This chapter presents you how to use them.

This chapter describes an advanced network
measurement of the HP 4396A. When you want to
operate the HP 4396A for a specific measurement, see
this chapter. '

This chapter provides the procedures of a common
feature that can be used for spectrum and network
analyzer mode of the HP 4396A. Printing and
saving/recalling data are also included in this chapter.

Appendix A provides a manual change history and an information of
the serial number.



Documentation Map

The following manuals are availabie for the analyzer.

Task Reference (HP Part Number 04396-90000)

Task Reference helps you to learn how to use the analyzer. This manual provides simple
step-by-step instructions without concepts.

User's Guide (HP Part Number 04396-90001)

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.
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,
systemn 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.

HP Instrument BASIC Manual Set {Option 1C2 only), (HP Part Number E2083-50000)

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 if, and
provide a general programming reference. It is divided into three books, HP Instrument
BASIC Programming Techniques, HP Instrument BASIC Interface Techniques, and HP
Instrument BASIC Language Reference.

Performance Test Manual (HP Part Number 04396-90100)

The Performance Test Manual explains how to verify conformance to published
specifications.

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

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

xi



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 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 4396A, the Performance Test Manual,
and the Service Manual.
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Overview

This chapter contains the following information:
% Key Operation Overview

® Numerical Entries

a Character Entries

After chapter 2, the procedural steps do not contain as much detailed
information. Therefore, you should read this chapter to understand
the basic rules of analyzer’s operation.

Key Operation Overview

Hardkeys and Softkeys

Toggle Keys

There are two types of front-panel keys; hardkeys and softkeys. Most
hardkeys that have a label display function menus on the right side of
the display. These function menus are also called softkey menus,

Softkey menus list functions other than those accessed directly by the
hardkeys. To activate a function that is on a softkey menu, press the
key located to the right of the displayed function label.

This manual uses the following conventions:

Indicates a hardkey
So‘ftkey Indicates a softkey

Some softkeys toggle menu settings. On a softkey label, the currently
active setting is displayed in high intensity and upper case characters.
The inactive setting is disptayed in low intensity and lower case
characters.

This manual shows a toggled setting as follows:
® Toggle DUAL CHAN on OFF to ON off.
This line means that the dual channel function is currently OFF. You

turn it ON by pressing the corresponding softkey. The resuiting upper
case expression, ON, shows that the function is now active (ON).

For more information about each hardkey and softkey, see the
Function Reference manual.
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Character Entries

Numerical Entries

Notes

A numerical data entry is preceded by some function settings. For
example, before entering a center frequency you must specify the
center frequency value. The analyzer provides the following three
ways {0 enter numerical data:

Using Description

Numerical keys (g} .. (3) Enters numerical data directly and
terminates the entry using the units
terminator keys. This capability is useful
when you know the value you must enter.

For example, to enter 1 MHz, press (1) 4/p).

@) and () key Increments or decrements the settings. This
is useful for changing settings broadly.

Rotary knob @ f’)hanges settings continuously.‘ This i§ useful
if you want to change the setting while
verifying changes on the display.

You can use following techniques when entering numerical data:

® If you enter a wrong character, press to erase the last
character entered.

w If you want to clear the current entry, press (Entry Off ).

Character Entries

To Enter Characters

1-2  Overview

Save, recall, and display title functions require character entries.
When a function that requires character entry is activated, a
character entry menu is displayed (see Figure 1-1).

You can enter the characters by using following procedure:

1. Move the cursor {“1"} under the character you want to enter.
2. Press SELECT LETTER or (X1).

3. Repeat step 1 and 2 until all characters are entered.

4. Press DDNE



Character Entries

CrH1 B Specurum 10 aBs REF o d8m

POINT] WETHIKNOE (L STEP KEY{ THEN [PRESS| "SELECY LEYTER'

FliLE NAME
+
ABCDEFGH T UKL MNORORS TIAVWXYZ [ G523 956783

»

Fl gr.ﬂ'zr AL HH E

REW 3 MHI VEW 32 MMZ ATMN 1O QB SWE ab .05 maec
BTART G Mz FTOR 1.8 Grr

Figure 1-1. Character Entry Menu

You can use the following techniques when entering characters:

m If you want to use different case characters, press (ff} and () to
toggle the upper and lower case of an alphabet list:

ABCDEFGHIJKLMNOPQRSTUVHWIYZ 0123456789
abcdefghijklmnopqratuvwxyz 0123456789

® If you enter a wrong character, press BACK éﬁ’ACE or to
erase the last entered character.
® If you want to clear the current entry, press ERASE TITLE.

If the keyboard is connected, you can use it for the character entry.
{Option 1C2 only)
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Recommended Spectrum Measurement Task Sequence

This chapter describes a typical task sequence commonly used for any
measurement using the spectrum analyzer mode.

If you are using the analyzer for the first time, see the User’s Guide
first. The User’'s Guide provides the information needed to install and
set up the analyzer, and a quick start guide fo introduce you to the
analyzer,
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The measurement tasks described in this chapter are as follows:

= Step 1: Preparing for a measurement
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m Step 2: Setting the trigger

m Step 3: Selecting the measurement format
m Step 4: Setting the frequency range

® Step 5: Setting the vertical settings

m Step 6: Tuning the settings

m Step 7: Performing calibration

m Step 8: Reading the measured result

Generally, you can make a measurement by performing these steps. If
you want to perform a more complex spectrum measurement, chapter
3 provides additional measurement techniques.
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Preparing for a Measurement

Step 1: Preparing for a Measurement

This step prepares the analyzer for a spectrum measurement, You
must perform the following procedures before you enter measurement
parameters (such as frequency range).

= To connect an unknown signal

= To preset the analyzer

& To select the active channel

= To select the spectrum analyzer mode

To Connect an Unknown Signal
m Connect the unknown signal to the S input on the front panel.

The 8§ input is a standard N 50 2 female connector. If you want to
connect the BNC cable, use the N-BNC adapter (furnished]}.

" CAL ouUt s
1i oan  son

__
=
F

5202001

Figure 2-1. Location of the S Input

To Preset the Analyzer

a In the INSTRUMENT STATE block, press the green key to set
the analyzer to the preset state,

For additional information about the preset state, see appendix D of
the Function Keference.
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Preparing for a Measurement

To Select the Active Channel

£r2 S. SBpectrum

CH1
oHaz

10 9B/ REF O dBm

» In the ACTIVE CHANNEL block, press (channel 1) or
{channel 2} to toggle the active channel.

The analyzer has two independent channels. Each channel can have
different settings that include whether the mode of operation is
network analyzer or spectrum analyzer. Select the active channel
before you select any other seftings.

You can display two channels simultaneously,

To Display Dual Channels
1. Press (Display)-
2. Toggle DUAL Cha

4, Select the following display modes:
Display Mode Teggle

SPLIT CHAN on OFF to ON off

Overlap channel SPLITCHAN DR off to qn;' QFF

Split channel

CHi S Spectruym 10 gy #EF 0 aBm

cH2_ 3 SpesLrum ic uB/ BEF O dBm

LA LI

ABW

CENTER 4900
S Spectrum

3 Mmy

VAW
MRz

A MHT

10 «B/ REF

o

o

10 OB SWA dAG 0% maes
SPAN 1.8 GHz

am

] o i

i

T — T AN L T

¥

!

T

L

I T

* FEW 3 MHZ VBW 3 MMIT ATN 106 B SWS 40 D5 muec

RE8wW

3 MMz

CENTER 4900

Toggle to $PLIT BI%P i off .

FEL
MHE

R EEH]

ATH

14 a8 SWR 40,05 maec
SPAM 1.8 GHz

CHY1 CENTER 200D MH: SPaN 1.8 GWz
CHZ2 CENTER SO0 MHZ SPAN 1.8 GHz

Toggle to SPLIT DISP om OFF.

Figure 2-2, Dual Channel Display
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Preparing for a Measurement

To Select the Spectrum Analyzer Mode
1. Press (Meas).

When you change the analyzer type {mode), the analyzer is reset to a
known state, So, you must select the analyzer type before you select

any additional settings.
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Setting the Trigger

Step 2: Setting the Trigger

This step selects the trigger source and the sweep condition using the
following procedures:

m To select the trigger mode
o To use the external trigger

# To select the sweep condition

To Select the Trigger Mode )
zZ o
1. Press (Trigger). § E‘
gt L i
3. Select the trigger mode: 3
=
To Select a Trigger to Press 2
Internal trigger source ‘FREE  RUN:
External trigger source EXTERNAL !
Video trigger VIDEGD?
Time gated trigger GATE®

1 See the “To Use the External Trigger” procedure.

2 The “To Stabilize the Trace Using the Video Trigger” in Chapter 3, describes how to
use this trigger mode.

3 The “To Perform the Time Gated Spectrum Analysis” in Chapter 3, describes how to
use this trigger mode. This function is option 1D8 only.
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Setting the Trigger

To Use the External Trigger

1. Connect the trigger source to the EXT TRIGGER connector on the
rear panel of the analyzer,

2. Press (Trigger).
3. Press TRIGGEEEFREERUM

4. Press EXTERNAL .
5. Input a trigger signal to the analyzer.

The external trigger signal must be TTL level compatible,

J O,__\f\f‘\
i
o
it
;:@ o YU
o)
J

520200

Figure 2-3. Location of EXT TRIGGER Connector
To Set the Trigger Signal Polarity.

1. Press (Trigger).
2. Press TRIGGER{FREE RUN]

3. Toggle TRIG PLRTY POS neg to ‘pos NEG to set the trigger signal
polarity to negative,

To Select the Sweep Condition

1. Press (Trigger)-
2. Choose one of the following.

To Sweep Do

Continuously Press CDNTINUGUS .

Single Time Press SINGLE .

Specified Times Press "NU'MB'ER of G_ﬁﬂ_tfPS . Then enter number

of times to sweep.
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Selecting the Measurement Format

Step 3: Selecting the Measurement Format
This step provides the following procedure:

s To select the display unit

To Select the Display Unit
1. Press (Format).

2. Select unit:

To Display Urit Press = 1‘:’;
Power dBm dBm g g
w WATT 3 3
Voltage dBV 4BV 3
dBuV dBuvV 2
v VOLT ™

You can change the displayed unit anytime you want. The analyzer
calculates the unit conversion using the internal stored data. The
sweep is not required (it can even be in the hold state).

Notes For more information about each unit, see chapter 5 of the Function
Reference.

If you want to make a noise measurement instead of a spectrum
measurement, see “To Measure the Noise Level” in Chapter 3.
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Setting the Frequency Range

Step 4: Setting the Frequency Range

The analyzer has some useful commands for setting the frequency
range. This step provides the following procedures that are related to
setting the frequency range.

m To set the center frequency

1 To set the marker position to center

o To set the maximum peak to center

o1 To change the center with the specified step size
m To set the frequency span

o To set the frequency range to full span

o To narrow the span setting
a To zoom {o a part of the frace

o To change the zooming magnification

o To display a zoomed trace on the other channel

o To zoom between the marker and the Amarker

To Set the Center Frequency

1. Press to activate the center frequency function.

2. Change the center frequency to place the target signal in the
center of the grid by using the following keys:

To Use
Set directly @) ... (3) and units terminator keys
Change continuously @

Change with 1-2-5 steps! (@)

1 You can change the step size of @ @ See “To Change the Center with the
Specifled Step Size” in this step.
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Setting the Frequency Range

To Set the Marker Position to Center
1. Press to display the reverse-triangle shaped marker.

2. Place the marker on the position you want to set to the center by
using the rotary knob,

B Press HKR-CBITER.

4. Press (Entry OFf).

The center frequency setting immediately changes to the marker
position. If you are measuring an unknown signal, display the signal
in fult span first. Then move the signal to the center using this

N
function. Zw
o e
s
® '
CH1 S Spactrum 10 d8s REF O ofm ~6Bd  BS52Z dam CH1 S Spectrum 10 al/s REF 0 dBw -84, 324 obBm =d Q
40 M| 40 MMz (—5 g
@
=
—
...|.
n
0
.
* +

RRw O VBN 30 xHz ATH 10 o S 180 muec rEw 30 Wz VEW 30 kW
CENTER 30 ™MHz SPaM 40 Mz CENTEA 40 MHx

Move the marker Press MKR««»CENTER

Figure 2-4. Marker to Center
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Setting the Frequency Range
To Set the Maximum Peak to Center
1. Press (Marker—).
2. Press PEAK—»*CEI\ETER
3. Press (Entry OfF).

This function changes the center frequency to display the maximum
peak in the center of the grid.

Note When the frequency span setting is too wide, the peak cannot be
placed in the center of the grid correctly. If the peak is not on the
center of the grid, press PEAK—CENTER again.

CHi & Spectrum 10 <B/ AEF O dEm CH3 & Spactrum 10 ¢B/ RAEF O d8m ~B7 . 758 dém

1%. 138 MMz

MARKER
18, 145 ™hkz
+ +
“i.. L L] e ‘l'i' i ATk PELLHE ."._5“'\!“.. -l:‘.;:inr; P
A IR ‘lﬂi f ] ‘f iy Hidl ] i
i | :
i

apw 2 MHZ VBW 3 Mz ATN 190 d& SHP 40 meec REW 30 kHZ VEN 30 kHz aHTHN 10 4B SwE 180 meec
START & wz STOP 1.7 Gz START O Mz STOP  38.28% Muz

Figure 2-5. Peak to Center

To Change the Center with the Specified Step Size

1. Press (Center).
2. Do one of the following:

® Press CENTER STEPSIZE . Then set a step size directly by using
@ ... (3) and the units terminator keys.

3. Toggle STEP SIZE AUTO man: to auto MAN.
4. Press (Center].

5. Press () to increment (or QD to decrement) the center frequency
setting the specified step size.
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Setting the Frequency Range

This function is useful to display peaks that have a constant interval
(such as a harmonics) one after the other. The following exampie
shows how to display the harmonics using this function.

Example: Displaying Harmonics. When you want to display the
fundamental and the harmonics of 100 MHz signal:

1. Press (Center} 100 (84//1). Then set the span to display the
fundamental in the center of the grid.

2. Press 150 (M/g).

3. Toggle SEARCHTRKcm OFF to DN off to enable the search
track function.

4. Press SEARCH:PEAK to move the marker on the fundamental.
5. Press MKR--CNTR STEP. Enter 100 MHz (so the step size
matches the fundamental frequency).

6. Toggle STEP Uman to :a@ﬁt_b MAN to enable the specified
step size.

7. Press (Center). Then press (ff) to display the second harmonic,
8. To display higher order harmonics, press (ff) as required.
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The marker searches for the next harmonic each time you change the
center frequency by using the search track function.

CH1 S Spectium 10 d8/ BEF O dfim ~1%. 149 dBm CHY 5 Spect-um 10 oB/ REF 0 aB8m -8B, 547 dBim
140 MeT 290 sz
9
CENFER CENFER
100 MHZ 200 MHzZ
+ +

How A0O0 keMZ VBRW 300 kHT ATH Qo SR 60 maec BEW AC0 keE ViR 300 kkz ATN 10 aB SwE 80 maec

CENTER 100 mMHZ SPAN 180 MMz CENTER 200 MHZ SPAN 1EQ MHZ2
Fundamental Second Harmonics

Figure 2-6. Displaying Harmonics
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Setting the Frequency Range

To Set the Frequency Span

1. Press (Span).

2. Enter the frequency span to display the target peak in the
optimum grid setting,

To Use
Set directly (0} ... (3) and units terminator keys
Change continuously @‘

Change with 1-2-5 steps dHD

To Set the Frequency Range to Full Span

Notes

1. Press (Span).
2. Press FULL SPAN.

This function is useful when you want to get a general view of the

spectrum after you have obtained the detailed view of a specific
signal.

You can set the sweep parameter using and instead of
and (Span). See “To Set the Sweep Parameter Using and
(Stop)” in Chapter 4.
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Setting the Frequency Range

To Narrow the Span Setting

1. Press (Search).
2 Press SEARGH

E‘AK to place the marker on the carrier.

3. Toggle SIGNAL TRK on OFF to OF off.
4. Narrow the span setting. See the “To Set the Frequency Span”
procedure,

When you narrow the span setting substantially, the test signal

can disappear from display. This happens because of the difference
between the displayed and actual frequencies. For example, when the
span setting is set to full span, the displayed test signal frequency
has an error of approximately 2 MHz because of its resolution (1.8
GHz/800). If you narrow the span setting to less than the error
frequency, the test signal can be lost from the display.
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The signal track function allows you to avoid this situation. When
signal track is enabled, the analyzer narrows the span setting while
centering the test signal as you narrow the span setting. Therefore,
the test signal is placed in the center of the grid.
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The following figures show an example of narrowing the span with
the signal track function. The actual signal frequency is 1,06001 GHz,
When the center is fixed and the span is 10 kHz, the signal is out of
display. The signal track function tracks the signal by changing the
center frequency, and keeps displaying the signal in the center of the

display.
a o
CHi B8  Spacrrum 10 dB/ REF Z1% 3 oBm - £% . 287 gBam CHE 5  Spectrum 10 a8/ AEF i 5 oBm ~1% B3G oB.
L BHE h.ooopilonogl Gz
Sgnl Sgn)

; gty |
[
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H I NI A L

Flilty .
T m

2= 3 MHY

CENTER

1 GHz

&
VBW 3 MHEp ATN 14 a8 S 40 meec RBW 30 Mz VBW 30 Mz LTH 10 oB S5wWhR 367 2 maec

SRaN 1.8 GHg CEMNTER 1.G000100061 Sz SPAN 10 kkz
Span 1.8 GHz Span 10 kHz

Figure 2-7. Narrowing Span with Signal Track
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Setting the Frequency Range

To Zoom To a Part of the Trace

1. Move the marker to the point where you want to observe the
signal details.

2. Press (Fager=).

4. To zoom more, press MKRH again.

To Change the Zooming Magnification
1. Press MORE ZOOMING APERTURE .
2. Enter a zooming aperture value as a percentage of the span,

If you want to magnify the display 20 times;, enter 5% for the
zooming magnification,

To Display a Zoomed Trace on the Other Channel

1. Display two channels on the CRT. See the “To Display Dual
Channels” procedure.

2. 'Ibiﬂgle iuﬁil!i!!'.éii;
3 Press MKR Z0OM.

CH1 5 Spactrum i0 a8/ REF Q dBm “i& 751 oBm

ado smI;
3 Padk  xah
1
LT 2
ABW 3 kHEZ VBN 3 kHE ATN 10 o8 SWR 239 . 4 mome
CHi CENMTER 1 MHZ GEaN 1 Mz
THZ 3  Spectrum £0 aB/ REF O a8m
+ i L Al s A i " A
HEW 300 Hz vBw 300 H1 afN 10 o8 SWP  34i0.9 meesc
CH2 CENTER 800 xMz SPAN 100 wH2

Figure 2-8. Marker Zoom
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Setting the Frequency Range

To Zoom Between the Marker and the AMarker
1. Press (Marker).

2. Move the marker to the start point you want to zoom to by using
the @

3. Press AM(H)EMENU AMKR..

4. Move the marker to the end point you want to zoom to by using

the 7 \.

5. Press (Maker—) MOKE.
- Press MKR&——»SPAN
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The center frequency and span setting are changed automatically to
display the specified area. You can display the zooming result on the
other channel by toggling CROSS: CHAN on OFF to ON off .
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Figure 2.9, MKRA—SPAN
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Setting the Vertical Settings
Lo ]

Step 5: Setting the Vertical Settings

You need to change the vertical settings if the top of peak is out of
the grid or a signal level is too small relative to a reference setting. To
change the vertical settings, change the reference value or spread the
display area by changing the scale per division setting by doing one of
the following procedures:

® To set the reference level

m To change the scale per division
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Setting the Vertical Settings

To Set the Reference Level

Using the Entry Keys
1. Press (Scale Ref).

2. Press REFERENCE VALUE.

To Use

Move trace toward top @or )]

Move trace toward bottom @ or (D x:

Set reference value directly (@ ... (2) and unit keys g
[y]
)

Using the Marker 3
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Move the marker to the top of the peak Press (Scale Ref) MKR—REFERENCE

Figure 2-10. Marker to Reference
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Setting the Vertical Settings

To Change the Scale per Division

1. Set the reference level to the peak level of the target signal. See
the “To Set the Reference Level” procedure.

2. Press (Scale Ref).
3. Press SC /DIV.

4. Change the scale/division setting to display additional details by
using following keys:

To Use

Change continuously @

Change 1-2-5 steps taREn!

Set Scale/Div directly {©) ... (8) and unit keys

This function can be used to display a small peak on a fuil grid.
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Figure 2-11. Changing Scale/Div,
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Tuning the Settings

Step 6: Tuning the Settings

This step provides the bandwidth settings. The RBW setting affects
the resolution of the frequency and lowers the displayed noise floor.
The video bandwidth setting reduces noise variation.

® To set the resclution bandwidth (RBW)
s b set the video bandwidth

® To minimize the sweep time

To Set the Resolution Bandwidth (RBW)
1. Press (Bw/Avg).

2. Change the RBW setting by using (), (1), or the @

If the internal IF filter is wider than the difference of the adjacent
signals, the analyzer cannot separate them. You must set the
Resolution Bandwidth (RBW) narrower to make sure the analyzer
can recognize each signal. For more information about RBW, see the
Function Reference.
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Narrowing the RBW reduces the noise power per display point. As a
result, the displayed noise floor is down and the lower level signal is
displaved.

For example, the trace of a 20 kHz amplitude modulated signal
conceals sidebands in the skirt of the carrier trace when the RBW is
10 kHz. If you set the RBW to 1 kHz, the carrier and sidebands are
split completely and the displayed noise floor is down.

CH1 8 Spectrum 10 a8, BEF O aBm CH1 8 Sgectium 10 g, REF O ofim
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i RO oy (TR KR

H Il I - A
BEWe 16 kHz  vEW 10 kKHzZ AFRNT 18 4B SWR T 20.08& maac FBWé 1 kHz WBW & kHz ATH 10 dB SWe  did 1 meec
CENTER 1 GHZ GPAN  BO0 kHZ CENTER 1 GHZ SFAN  £00 kHzZ

RBW 30 kHz RBW 1 kHz

Figure 2-12. Setting Resolution Bandwidth (RBW)
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Tuning the Settings

To Set the Video Bandwidth

CH1 3 Spectrum

i0 gB/s HEF -S0

1. Press (Bw/Avg).
2. Press VIDED Bi.

3. Set video bandwidth by using the following keys:

To Use
Lower noise level @, or @
Faster sweep time @), or @

Set bandwidth directly (@) ... (8) and unit keys

When the target signal and the noise are hard to distinguish because
of noise variation, narrow the video bandwidth. This reduces the
noise variations and makes the signal clearly visible. However, if the
video bandwidth is narrowed, the sweep takes more time.

The allowable VBW setting is 1/1, 1/3, 1/10, 1/30, 1/100, and 1/300 of
the current RBW setting.

To Turn Off the Video Bandwidth

2. Enter the same value as the RBW setting.

For more information about the VBW, see chapter 12 of the Funciion
Reference manual.

afBm LH1 5 Specteum 10 a8/ REF -%0 aBm

-

: et oy

FBWe 30 kkz
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vBW 30 WMz

ATM

;
.ﬂ? e o ﬁJ de e - pey Ayt
Hi
L a
16708 BWh 20.02 maac ABW# 30 kHz VAW 300 HZ ATN 10 OB SWP 20 02 maac
BPAN 2 MMz CENTER 1 GMz SPAN 2 MHZ

Video BW 10 kHz Video BW 300 Hz

Figure 2-13. Setting Video Bandwidth (VBW)
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Tuning the Settings

To Minimize the Sweep Time

1. Press (Sweep).
2. Press SWEEP TIME.

3. Press (o) (x1).

The analyzer reduces the NOP (number of points) to equalize the
display resolution and the RBW. As a result, the displayed trace
becomes rough, However, the frequency readout resolution does not
change.

This feature is effective when the RBW is greater than Span/(NOP-1),
For more information about this feature, see chapter 6 of the
Function Keference manual.
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Figure 2-14 shows an exampie of minimizing the sweep time. Center,
span, VBW, and RBW settings are the same, but the sweep time that is
shown on the right bottom of each trace is different. The sweep time
of channet 2 is approximately 256% of channe} 1.
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Figure 2-14. Minimized Sweep Time

Recommanded Spectrum Measurament Task Sequence  2-21



Performing Calibration

Step 7: Performing Calibration

This step provides procedures for the reference level calibration.
Performing the reference level calibration improves the level
accuracy.

® To perform the reference level calibration
w 1o use the external reference

# To turn off the calibration

To Perform the Reference Level Calibration

1. Wait at least 30 minutes after the analyzer is turned on. This
warming up period is required to meet the analyzer's specifications.

2. Attach the N(m)-BNC(f) adapter (furnished} to an input {8, R, A, or
B). (See Figure 2-15.)

3. Connect the CAL OUT output and the selected input using the BNC
cable (furnished),

4. Press (Meas). Then select the input (that the cable is connected to)
by pressing §, R, & or B.

5. Press (Cal}.

6. Press EXECUTE LVL CAL.

The analyzer automatically changes the frequency setting to measure

the CAL OUT signal. When the reference level calibration is
completed, all measurement settings are restored.

After the calibration is completed, “Cor” appears on the left side of
the grid.

To obtain a higher level measurement accuracy, perform the reference
level calibration just before reading the measured value, If you
change the setting of the RBW or the attenuator, you must perform
the reference [evel calibration again, The analyzer s{ores the
calibration data individually for each of the inputs.

The error terms that are canceled by the reference level calibration
are described in chapter 12 of the Function Reference manual.
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Performing Calibration
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Figure 2-15. Reference Level Calibration Connection

To Use the External Reference

You can use an external reference signal instead of the internal
reference.

1. Wait at least 30 minutes after the analyzer is turned on. This
warming up period is required to meet the analyzer’s specifications.

2. Connect the external reference to the selected front-panel
spectrum input.

3. Set up the frequency range to measure the external reference
signal.

4. If a unit other than dBm is selected, press dBm

5. Press SEARCHPEAK . Then move the marker to the peak of
the external reference signal,

6. Read the external reference signal level,

7. Calculate the expected level ~ readout level of the reference signal.

8. Press LVLCAL DATA". Then enter the calculated value.
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Performing Calibration

To Turn Off Calibration
1. Press
2. Press LVL CAL DATA. Then press (2) (XI)

The “Cor” notation disappears from the display.

To Perform the Calibration for the 75 Q Ceonfiguration

If you want to perform a reference level calibration in the 75 {1
configuration:

1. If the analyzer is not set up for a 75 @ configuration, see appendix
A of the User’s Guide.

2. Confirm that the analyzer is configured to measure the 75
configuration by pressing INPUT Z.

3. Wait at least 30 minutes after the analyzer is turned on. This
warming up period is required to meet the analyzer’s specifications.

4. Attach the 75 {} N(m) to 50 @ BNC(f) adapter to the HP 118528
option C04 50 A m)/75 ) minimum loss pad that is connected to
the S input. (See Figure 2-16.)

Connect the CAL OUT and the S input with the 50 @ BNC cable.

Press EXECUTE LVL CAL .

After the completion of calibration, disconnect the BNC cabtle.
Detach the 75 { N(m) to 50  BNC({) adapter.

® N o o

T = 1 CAL OUT S
’ —

118528 option C04
500 /750 Minimum Loss Pad

/ |

S50(BNC to 751N adapter

BNC cable (500)

5202040

Figure 2-16.
Reference Level Calibration Connection for the 75 @ Configuration
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Reading the Measured Result

Step 8: Reading the Measured Result

If you can display the correct trace on the display, you can read the
measured signal level using the marker. The analyzer has several
useful search functions. This step provides the procedures for reading
the measured results using the marker.

m Toread a va_hie using the marker
a To stabilize the trace

® To use the sub-markers

m To use the Amarker

m To search for a single peak on the trace
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m To search for multiple peaks
m To ignore small peaks
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Reading the Measured Result

To Read a Value Using the Marker
1. Press (Marker).
2. Move the marker by performing the following steps:

m Turn the rotary knob until the marker moves to the point where
you want to read the measured value.

m Enter the target frequency by using numerical keys,
3. Read the marker value displayed on the upper right of the display.

If you want a more accurate frequency reading of the target signai,
set the span and the RBW as narrow as possible.

Note ] The readout resolution of the frequency is determined by the setting

W of the frequency span, the number of points (NOP), and the resolution
bandwidth (RBW). The resolution is the larger value between
SPAN/ANOP-1} and RBW. For exampie, when the frequeney span is 10
MHz, the NOP is 801, and the RBW is 10 kHz, the readout resolution

is approximately 12.5 kHz.

e S Spectrum 10 o8/ REF O od8m ~315 . R18 aBm
:

100 ™Mz
. ?

Lavel

Frequency

1
FEW# 30 mHzZ VBwW 30 kHZ ATH 10 a8 SWE 240 msec
CENTER 100 Mz SEAN B[O MMIT

Figure 2-17. Marker Readout
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Reading the Measured Result

To Stabilize the Trace  When the trace is not stable and the marker value changes frequently,
it is difficult to read the measured value. You can use the following
techniques {o stabilize the trace:

m Stop the sweep.
m Use the averaging function.
@ Use the maximum or minimum hold function.

m Capture the unstable signal using signal track.

To Stop the Sweep
1. Press (Trigger).
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The sweep is stopped immediately (even if the sweep is in progress).
If you want to restart the sweep, press CONTINUOUS to start a

free-run sweep or press SINGLE to make a single sweep.

=
o
b
13}
o
e
@
3,
.
=
i
i}
@
@
=

To Use the Averaging Function
1. Press (Bw/Avg).
2. Press AVERAGING FACTOR.

3. If needed, enter the averaging factor (number of times). Then
press the (x1). Default averaging factor is 16.

4 Toggle ATERAGING on OFF to ON off |

The averaging notation (Avg) appears on left side of the grid when
averaging is turned on. The averaging notation indicates the number
of times averaging has been performed. When averaging is completed,
the counter stops incrementing, However, the trace continues
updating with each sweep.

Averaging requires a sweep with a specified number of times that is
enough for an averaging factor to complete the averaging. You can set
the number of sweeps by using the number of groups function.

If you want to change the setting of any parameter when averaging,
you can restart averaging from the 0 count.

resets averaging counter to 0.
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Reading the Measured Result
To Use Maximum or Minimum Hold Function

1. Press (Dispiay }-
2. Press DATA HOLD [OFF].

To Hold Press
Maximum Level MAX
Minimum Level MIN

“Max” {or “Min") appears on the right of the grid when the maximum
{minimum) hold function is activated.

To turn off the maximum or minimum hold, press
DATA. i OFF,

CH1 S Spectrum i0 gB/ REF O dBm

j
T

FHWE 1 MHE  VEBW L MHZ ATN 1D OB GSHR# 20.02 maec
ATARY MO MHZ BYOF 200 MHZ

Figure 2-18. Maximum Holding the Drifting Signal
To Capture an Unstable Signal Using Signal Track
1. Press (Search).
2. Press SEM{GHPEAK to move the marker to the peak of the drifting
test signal.
3. Toggle SIGNAL TRK on OFF. to 0N off
The signal track function captures the peak that is indicated by the
marker and places it in the center of the grid for each sweep. If
the peak is unstable horizontally, use this function. The analyzer

automatically changes the center frequency to keep the peak in the
center of the grid.
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Reading the Measured Result

Te Use the Sub-markers
1. Press (Marker).

2. Move the marker to the point where you want to set the
sub-marker.

3. Press SUB MKR.

4. Gelect the sub-marker from SUBMKRi to 7.

5. Press (Utility).

6. Toggle MKR LIST on OFF to ON off to display the marker list on
the bottom of the display.

The sub-marker appears at the point of that the marker is displayed.

Sub-markers are fixed horizontally and you cannot move them.
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The sub-marker value can only be displayed by using the marker list.

To clear a sub-marker, press CLEAR SUB MKR. Then press the
sub-marker number that you want to erase from the display.

To clear all of the markers, press PRESET MKRS "
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100 OAaBTE Metz

Sub Marker

il
RBWs 30 Hz

R LU I il 251 TEF «:‘ i
VEW SWP B, E42 sec

CENTER 100 MHZ SFAN 200 kHZ
N SWR PARAM VAL
0 100.04575 MHz ~29.723 dBm
1 29 . B53 MMz -28.946 dBm
2 100 .001 MHzZ -34.114 dém

Figure 2-19, Sub-marker and Maker List
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Reading the Measured Result

To Use the AMarker

[y

. Press (Marker).
. Place the marker at the point you want use as the reference point

by using the '@

. The reference marker appears at the marker point.

6. To move the marker:

= Enter an offset frequency by using the numerical keys.

= Turn the rotary knob until the marker moves to the point you
want {o read the value,

. Read the level and the frequency differences from the reference
marker that are displayed on the upper right of the grid.

The marker value on the upper right of the grid shows the frequency
and the level differences between the reference marker and the

marker,

When you use the sub-markers, use the marker list to display the
difference between reference the marker and the sub-markers.

CH1 5 Spectrum
0

(Caa a1 aB.

10 B/ REF o dfim
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Reading the Measured Result

To Search For a Single Peak on the Trace
1. Press (Search).
2. Press SEARCHPEAK to search a maximum peak.

3. If you want to search for another peak:

To search next peak for

Press

2nd highest peak
Peak just to the left
Peak just to the right

CH1 S

Soegtrum

NEXT PEAK
NEXT PEAK LEFT
NEXT PEAK RIGHT

10 dB/ REF D JBm —20 . 8684 dEm

-

19,875 MHz

NEXT PEAK:

.

“
NEXT PEAK ™
NEXT PEAK
oo .. RIGHT.

RBwWH 30 kHz
10 Mz

Figure 2-21. Peak Search
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STOPR
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Reading the Measured Result

To Search For Multiple Peaks

tHr S SpecTrum
'

10 df/s REF O o@im

L. Press (Search) MULTIPLE PEAKS .

2. Do any of following:

To search for peaks Press

For the all peaks SEARCH: PEAKS ALL
For peaks on the right PEAKS RIGHT'

For peaks on the left PEAKS LEFT

3. Press (utiity). Toggle MKR LIST. on OFF to ON- oi’i to list all
marker values.

When this function is enabled, the marker is placed on the maximum
peak and the sub-markers are placed on up to seven other peaks.
PEAKS ALL searches for all the peaks and piaces the sub-markers in
the order of peak level.

PEAKS_-:ZRIGHT and PEAKS LEFT search only to the right or left side of
the peak and place the sub-markers on peaks in the order found.

If the frequency of the carrier is unstabie use the search track

function by toggling (Search) (Gearch) SEARCH TRK on OFF to ON off. The
analyzer searches for the peaks each sweep to capture the shifted
carrier and any harmonics or sidebands.

If the marker is to search for peaks other than harmonics, specify
the peak threshold for the search function. This makes the search
function ignore the peaks that have a lower leve] than the threshold
level. See the “To Ignore Small Peaks” procedure.
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Figure 2-22. Searching for Multiple Peaks
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Reading the Measured Result

To Specify the Search Range

You can set the search funection to search within a specified range. To
specify the search range, use one of the following two procedures:

m Using the marker

e Using the Amarker

Using the Marker
1. Press (Search).

2. Press SEARCH RANGE MENU

3. Toggle PART SRCH on OFF to ON off .
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4. Move the marker to the start point of the search range.
5. Press HH4LEHRHG to set the marker position as the left edge of
the range.
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6. Move the marker to the end point of the search range.

7. Bross MR

IGHTRNG to set the marker position to the right edge
of the range,

8. Press REWRN
Using the AMarker
1. Press (Marker).

2. Move the marker to the start point of the search range,
3. Press AMODE MENU .
4. Press AMKR .

Move the marker to the end point of the search range.

Press (Search).
Press SEARCH RANGE MENU .

b B

Toggle PART SRCH on OFF to ON off fo enable the search range,

9. Press MKRA—>SEARCH RNG .

All the search functions search within a specified search range. You
can specify the search range for each channel individually. The
triangle-shaped indicator at the bottom of the grid shows the current
search range (see Figure 2-23). In this figure, PEAK searches for the
highest peak within the specified range. It does not search all of the
grid.
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Reading the Measured Result

CH1 8§ Spectrum 10 B/ REF O o8m -566 . %584 dBm
3

299 . 4% MHZ

PEAK searches
this peak.

i

RBWe 100 kHz VBW 100 xHZ ATHN 10 a8 SR S80 msec
START #BO MHZ BTAR 550 Mz

Search Range
Figure 2-23. Search Range

To turn off the part search, toggle PART SRCH ON off to on OFF.
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Reading the Measured Result

To Ignore Small Peaks  You can set the search function to ignore small peaks (such as noise)
by defining the peak. The analyzer accept the following two types of
peak definition.

m Peak threshold
m Peak height

Defining the Peak Threshold
Using Rotary Knob.
1. Press (Search).

2. Press SEARCH:PEAK. PEAK DEF MENU. =3
o @
3. Toggle THRESHOLD an OFF to OF off to display the red threshold [
line. g3
TR L T D P b 17}
4. Press THRESHOLD VALUE. Then set the threshold value using the =8
following; é“' )
'x

® Enter the threshold value using numerical keys.

m Turn the rotary knob to move the threshold line to the
appropriate positicn,

D. Press RE'I.'IIRN

Using the Marker.

L. Press (Seach) SEARCH:PEAK .

2. Move the marker to the point you want to set as a threshold value.
3. Press PEAK DEF WENU MR- THRESHOLD .

4. Toggle THRESHOLD on' OFF to ON off .

5. Press I

When the peak threshold is activated, the red threshold line is
displayed. The marker search function searches only for peaks above
the threshold line.
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Reading the Measured Resuit
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Figure 2-24. Threshold Function

Defining Peak Height
1.

5.

Press (Search).

terminator keys.

Press Rﬁﬁmﬁ

* Press PEAK DEF: AY.

- 542

After Defining the Threshold

. Enter a peak height using the numerical keys and the units

For more information about peak definition, see chapter 12 of the
Funetion Reference manual.
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Typical Spectrum Measurement Techniques

This chapter describes {ypical measurement techniques using the
spectrum analyzer mode of operation.

The measurement techniques described in this chapter are as follows:
# To measure the noise level

» To measure the carrier to noise ratio

a To perform the time gated spectrum analysis

s To measure zero span (time domain measurement)

s To track unstable harmonics using search track

= To track and zoom a signal
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To Measure the Noise Level

To Measure the Noise Level

1. Press {Format}.

2. Press NOISE.

3. Press (Scale Ref). Then press ({J) until the noise trace closes to the
reference level.

4. Press (BwjAwg). Then press VIDEQ BW .

5. Press (I[) to flatten the noise trace.

6 Press (Marker}). Then turn the @ and read the normalized noise
level.

The marker readout unit becomes “dBm/Hz" and is normalized by
the 1 Hz equivalent noise bandwidth (ENBW). To convert the ENBW,
see the “To Convert to a Different Equivalent Noise Bandwidth”
procedure.

CH1 5 Bact Mz 10 aB/ REF -100 aBm ~143. 73 ogm/Hz

1 G

s s el Lt i s LA At W e
.

BRws 3 kHZ WEW 30 M2 ATHE 10 af SwP 30 54 mac

CENTER 1 GH2 BEAN 1 MMz

Figure 3-1. Noise Readout

Note i When you change the format to a noise format, the analyzer changes

ﬁ the detection mode to sample detection. If you return the format to
SPECTRUM, the detection mode automatically is set to the positive
peak detection mode. This happens even if you selected the negative
detection mode before changing to the noise format.
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To Measure the Neise Level

To Convert to a Different Equivalent Noise Bandwidth

1. Calculate the conversion factor by using the following equations
with displayed units;

Unit Use

dBm/Hz K = 10log 2%
dBV/Hz and dBuV/Hz K = 20log BY
V/Hz and W/Hz K = BW

Where, BW is the different equivalent noise bandwidth,

® Press OFFSET for dBm/Hz, dBV/Hz, and dBuV/Hz.
® Press GALN for V/Hz and W/Hz.
3. Enter K, then press (X1).
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To Measure the Carrier to Noise Ratio

To Measure the Carrier to Noise Ratio

1.
2.

Set up the frequency range to measure a carrier signal,

Press (Search) SEARCH:PEAK to place the marker on the carrier
signal.

. Press (Scake Ref) MKR—REFERENCE to set the reference level to the

carrier signal level.

. Adjust the scale/div to display the carrier and noise floor. Use

(Seaie Ref) SCALE/DIY.

- Press (Marker) AMODE. MENU AMKR to place the reference marker on

the carrier signal.

Press (Bw/Avg). Then press VI DBW

7. Enter an appropriate video bandwidth to reduce the variation.

10.

. Press (Marker). Then do either of the following:

® Enter the offset frequency by using the numeric keys.

m Move the marker into the noise level of the frace by using the
rotary knob.

If you want to normalize the marker readout with the RBW filter,
press (Utity) and toggle NOISE FORM on OFF to ON off.

Read the difference from the reference marker.

CHi & Spectrum 10 B/ REF —15.2 a8m -t13 & afsHg

y FO =tz
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Figure 3-2. C/N Measurement
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To Perform the Time Gated Spectrum Analysis

To Perform the Time Gated Spectrum Analysis
Do the following steps to perform a time gated spectrum analysis:

A T o L o

Measuring

Determining Gate Trigger Parameters
Gate Trigger Source Connection
Setting Center and Span Frequency
Adjusting Gate Trigger
Setting RBW, VBW, and Averaging

Note
v

] This function is only available with the option 1D6.

Step 1: Determining Gate Trigger Parameters

1. Connect the target signal and the trigger signal to an oscilloscope
input {see Figure 3-3).

RF QUT

Q

SIGNAL GENERATOR

TRIGGER
QuT

OSCILLOSCOPE
CH1 CH2

C5203004

Figure 3-3. Time Domain Measurement Configuration

2. Adjust the oscilloscope to display the two signals.
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To Perform the Time Gated Spectrum Analysis

3. Using the oscilloscope, check the following parameters:
m For the target signal:

o Signal width (r)
o Signal delay (SD)

® For the trigger signal:
o Pulse width (if you use the level trigger mode)

The signal delay {SD) is the delay inherent in the signal (that is, 8D is
the length of time after the trigger, but before the signal of interest
occurred and becomes stable).

Burst \
Signal

Trigger mﬁl H

Signal

sD ri

PRI

£5203008

Figure 3-4. Target and Trigger Signal Timing on the Oscilloscope
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To Perform the Time Gated Spectrum Analysis

4. Calculate the set up time {SUT) using, SUT = 1/2,

5. Determine the gate parameters using the following equations:
# Gate delay = SUT + SD
® Gate length = r/4

Figure 3-b shows the scheme of these parameters.

Open the “gate” during the time the signal is in a stable condition,
The time from the start time of a signal and the open time of a gate
is the “set up time” (SUT). Generally, SUT is set to half the pulse
width. This is done so that you can allow the maximum time for the
signal and RBW filter of the analyzer to become stable, You must also
consider the end of the gate. Shut the gate before the last quarter of
the pulse width to maintain a stable condition during the time the
gate is open.

Burst
Signal

i
“ T N o "ZI
s i A
| | 28
E 3
pe—n =
sSut . D
a1
w
OPEN!__ =
Gate o - g
Condition i ] K 3
CLOSE . ; =
| |
f ™
Gate Gate
Dalay Length

5203007
Figure 3-5. Gate Parameters
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To Perform the Time Gated Spectrum Analysis

Step 2: Gate Trigger Source Connection
1. Connect the RF signal source to the S input of the analyzer.

2, Connect the trigger output from the signal source to the EXT
TRIGGER connector on the rear panel of the analyzer.

External Trigger

SIGNAL GENERATOR

RF QUT TRIGGER
QuT

»

C5203006
Figure 3-6. Time Gated Measurement Configuration

Step 3: Setting Center and Span Frequency

a Set up the center and span frequency of the analyzer to display the
target signal.
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To Perform the Time Gated Spectrum Analysis

Step 4: Adjusting Gate Trigger
1. Press CG INUE}US to activate a gate trigger.
2. Press TRIGGER: [FREE RUN] .
3. Press GATE (LEVEL]

4. Select the gate control mode. Select LEVEL or EDGE by toggling
GATE CTL: LEVEL. and EDGE to the required mode.

5. If you selected the LEVEL trigger mode, set the trigger polarity for
starting the gate.

7. Set a gate delay time.
8. If you select the EDGE trigger mode, press GATE LENGTH . Then
set the gate open length.

You can see the gate trigger condition by monitoring the GATE Output
terminal using an oscilloscope. The GATE Output terminal is located
on the analyzer’s rear panel.

For detailed information about the EDGE and LEVEL gate control
modes, see the Punction Reference.
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To Perform the Time Gated Spectrum Analysis

Step 5: Setting RBW, VBW, and Averaging

Note #

To Set the Resolution Bandwidth
1. Press {(Ew/Avg).

2. Set the resolution bandwidth wider than =,

The RBW setting you can use is limited by the gate open position. You
can adjust a longer gate delay for a narrower RBW in step 5. This

is because the RBW filters need charge time until normal condition.
Therefore, you need to consider the balanced point between SUT and
RBW. Generally, the RBW filter’s charge time is defined as 2/RBW.
Therefore, the SUT must be longer than 2/RBW or the RBW must be
wider than 2/SUT.

If the RBW is set narrower than 3 kHz, the analyzer turns into the
stepped FFT mode, In the stepped FFT mode, the gate length must be
longer than one FFT sampling step time. You must set the gate length
longer than the minimum gate length that is listed in Table 3-1.

“Thble 3-1.
Minimum Gate Length setting with RBW setting
RBW Allewable Gate Length
1 Hz >5.1857 s
3 Hz >1.6595 s
10 Hz >0.51858 s
30 Hz >0.13457 s
100 Hz >0.051213 s
300 Hz >0.012813 s
1 kHz >0.0032125 s
3 kHz >0.0016125 s

To Set the VBW
1. Press VIDEQ BW.
2. Set the video bandwidth.

You can set any video bandwidth {VBW) without concern for the gate
length setting. The analyzer implements the video filter using digital
processing. The video filter of the analyzer requires no settling time
for normal operation. Therefore, it is not affected by the gate length
setting.

You can alse use the averaging function to reduce the variation of the
trace. The averaging function converges to the top of the variation.
This is different from the VBW, which converges to the middle of the
variation,
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To Perform the Time Gated Spectrum Analysis

Step 6: Measuring 1. Adjust the span setting to fit the trace to your requirement.

2. Perform your measurement.

CHi 8 Spectrum 10 gBs AEF 0 aBm <H1 8 SOeCTruUn 10 aBs REF O oBm
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Before Time Gated After Time Gated

Figure 3-7, Time Gated Spectrum Analysis
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To Measure Zero Span

To Measure Zero Span

1. Determine the following parameters:

® Sweep Time
s Display Number of Points (NOP)

2. Press (Center). Then enter the frequency of the target signal.
3. Press ZERB SPAN to set the frequency span to 0 Hz.
4. Press (Sweep)- |

5. Select the sampiing mode:
= If (Sweep Time) / (NOP—1) > 25 us, then toggle to
SEMPLING [NORM reptl. And Do both of step 6 and 7.
w If (Sweep Time) / (NOP-1) < 25 ps, then toggle to
SAMPLING [norm REPT] . And do either step 6 or 7.

6. Set the sweep time, press SWEEP TIME then enter the
sweep time.

7. Set the number of points (NOP), by pressing
NUMBER of POINTS: and entering the NOP.

The allowable minimum sweep time is determined by the sampling
mode and NOP. In the normal sampling mode, the minimum sweep
time is 25 us x NOP.

In the repetitive sampling mode, the sweep time is determined by
0.5 us x NOP. This is because that the time resolution is fixed at
0.5 ps in the repetitive sampling mode.

Notes You can set the RBW greater than 10 kHz. If you enter less than 10
kHz for the RBW, it is set to 10 kHz.

You must set the trigger source either EKTERNAL or VIDED to select
the repetitive sampling mode.

The detection mode is automatically set to the sample detection mode.

To Stabilize the Trace Using the Video Trigger
1. Press (Trigger).
2. Press TRIGGER: [FREE RUN] .

3. Press VIDEGD.

4. Adjust the video trigger level by using @ to trigger the sweep at

appropriate trace level.
If the sweep time and the pulse repetition rate (PRI) are not
synchronized, the frace does not appear in the same position on the
grid on every sweep. To avoid this, change the video trigger setting as
appropriate.
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To Measure Zero Span
To Read a Time Transition Using the Marker
1. Press (Gtility ).
2. Toggle KR TIHE on OFF to ON off .
3.

Move the marker by using the @.

4. Read the transition time that is displayed on the upper right of the
grid.

When in zero span measurement, the marker displays the same

frequency on every point of trace. Using the marker time function,

you can change the marker display to the time format instead of the

frequency. The marker displays a time transition from the left end of

the grid.

CH1 S Spectrum 15 aB/s REF O aBm ~&0 . 5058 oBm
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o
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FBW# 100wz vBw 100 ®HZ ATHR 1O OB SwPe 30 mssc ~—
CENTER asC WAz SPAN [ o F 3

Figure 3-8. Marker Time
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To Track Unstable Harmonics Using Search Track

To Track Unstable Harmonics Using Search Track

1.
2.

3.

6.

Set the frequency range to display the carrier and the harmonics.
Press SEARCH:PEAK to move the marker to the peak.

Press {Marker) &HGDEMEHU TRACKINGAMKR to set up the marker as
a reference Amarker that can move with the carrier.

Toggle SEARCH TRK on OFF to ON off to enable the search

function on every sweep.

 Press MULTIPLE PEAKS SEARCH:PEAKS RIGHT to search for

carrier and harmonics under the search track.
Press (). Then toggle HKR LIST on OFF to ON off.

Even if the frequency of a carrier changes, the analyzer automatically
tracks the carrier and the harmonics on the end of the sweep.

Then the analyzer lists the difference between the carrier and the
harmonics on the lower display.

If necessary, use the peak threshold to ignore the peaks other than
the harmonics. See “To {gnore Small Peaks” in Chapter 2.
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P S - B PR PV T bt i, . ! Sttt nensih)
T *
FEW# 30 kHZ VBW 30 KMz AT 1G a8 SHP 2 .24 sec ABWE 30 KHz VEW 30 kHz ATN 10 oB SWP 2 .24 sec
START O Hx STOR  BOC MHz START © Iz ETOP D00 Mriz
N SWR PARAM VAL ] SWP PARAM VAL

1 50 MHZ ~-46 978 4B i 55 MHz —-4% . 298 dB

2 100 MHz -92.0% 4B 2 310 Mz ~51 081 d8
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7 380 MMz ~67 .B55 oB 7 384,375 MHZ ~-63 539 ¢B

& 50 Mz ~1%. 473 aBm ) 55 MHZ ~14 . 492 dBm

Carrier Frequency: 50 MHz 55 MHz

Figure 3-9. Tracking Unstable Harmonics Using Search Track
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To Track and Zoom a Signal

To Track and Zoom a Signal

Step 1: Setting the Wide Frequency Range
1. Set both channels to the spectrum analyzer mode,
2. Press (Dipiay)- Then toggle DUAL CHAN on OFF to ON off .

3. Belect either channel to track the signal in wide span. Then set
a frequency range that can display the signal as you change the
frequency.

4. Press (Marker—).
5. Toggle CROSS CHAN on OFF to ON off

7- Toggle SIGNAL TRK on OFF to ON off.

Step 2: Setting the Narrow Frequency Range for the Other Channel

1. Select the other channel to display the zoomed signal in a narrow E‘;
span. =
2. Press (Span). 8

3. Enter the frequency span to display the detail of the target signal,
Note that the span of the zoomed channel must be wider than the
frequency resolution x 2 of the channel that is set in step 1.

4. Press (Search). Then toggle SEARCHTRK on OFF to ON off.
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5. Use PEAK {or the marker search functions) to analyze the target
signal.

The analyzer dispiays a wide view on the wide span channel and a
detailed view on the zoomed channel. When the frequency of the

signal is changed, the wide span channel tracks the signal and the

center frequency of the zoomed channel automatically changes to

display the target signal.

When the marker list is turned on, wide span channel disappears from
the display. However, the wide span channel keeps tracking the signal
in the background and displays the resuits on the zoomed channel.

For more information about frequency resolution, see “Ic Read a
Value Using the Marker” in Chapter 2.
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To Track and Zoom a Signal
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Figure 3-10. Tracking and Zooming a Signal

Note |

v

If the span of the zoomed channel is wider than the RBW of the wide
channel, you can reduce the sweep time of the wide span channel.

If the sweep time is reduced, the analyzer can track the faster
movement of the target signal.

1. Press or to activate the wide span channel that has the
active signal track function.

2. Press (Bw/avg). Then set the RBW to the maximum setting that is
narrower than the span of the zoomed channel.

3. Press (Swesp). Then press SWEEP TIME.

4. Press (o) (x1).
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4

Recommended Network Measurement Task Sequence

This chapter describes a typical task sequence for any measurement
using the network analyzer mode,

If you are using the analyzer for the first time, see the User’s Guide
first. The User's Guide provides the information needed to install and
set up the analyzer, and a quick start guide to introduce you to the
analyzer.

The measurement tasks described in this chapter are as follows:
w Step 1. Preparing for a measurement

w Step 2: Setting the sweep

# Step 3: Selecting the measurement format

® Step 4: Setting the sweep parameter

= Step 5: Setting the vertical settings

® Step 6: Tuning the settings

m Step 7: Performing calibration

m Step 8: Reading the measured result

Generally, you can make a measurement by performing these steps. If
you want to perform a more complex network measurermient, chapter
5 provides additional measurement techniques.
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Preparing for a Measurement

Step 1: Preparing for a Measurement

This step provides the procedures needed to prepare for a network
measurement. You must perform the following tasks before you select
measurement parameters (such as frequency range).

® 'To connect the test device
u To preset the analyzer
u To select the active channel

r To select the network analyzer mode
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Preparing for a Measurement

To Connect the Test Device

You must setup the test set before performing the natwork
measurement. See appendix A of the User’s Guide for the set up
information of the test sets.

& Connect the device under test (DUT) as shown in Figure 4-1 or

Figure 4-2.
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Figure 4-2. Using the S-Parameter Test Set
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Preparing for a Measurement

To Preset the Analyzer

= In the INSTRUMENT STATE block, press the green key to set
the analyzer to the preset state,

For additional information about the preset state, see the Function
Reference.

To Select the Active Channel

® In the ACTIVE CHANNEL block, press (channel 1) or
{channel 2} to select the active channel,

The analyzer has two independent channels. Each channel can have
a different setting that includes whether the mode of operation is
network analyzer or spectrum analyzer. Select the active channel
before you set up any other settings.

Using this feature, you can change immediately to either of different
two settings by pressing a single key.

To Select the Network Analyzer Mode

1. Press (Meas).

When you change the analyzer type, the analyzer is set to the preset
state. So, when you want to change the analyzer type, you must
select it before you set up the other settings or just after you select
the active channel.
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Setting the Sweep

Step 2: Setting the Sweep

This step selects the trigger source and the sweep condition,
m To select the trigger mode
o1 To use the external trigger
o To trigger on each display point
# To select the sweep condition
# To select the sweep type

o To use the power sweep

To Select the Trigger Mode
1. Press (Trigger).

3. Select the trigger mode:

To Select a Trigger to Press
Free run FREE RUN:
External trigger source EXTERNALI

1 See the “To Use the External Trigger” procedure,

VIDED and GA
measurements.
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4.5

Setting the Sweep

To Use the External Trigger

1. Connect the trigger source to the EXT TRIGGER connector on the
rear panel of the analyzer.

2. Press (Trigger).

- Press EXTERNAL .
5. Input a trigger signal to the analyzer.
The external trigger signal level must be TTL Level.

—i o NN

- (5

]
8 | {

5@ o VU

@

L

CERZOH

Figure 4-3. Location of EXT TRIGGER Connector
To Set the Trigger Signal Polarity.

1. Press (Trigger).
2. Press TRIGGER: (FREE RUNT .

3. Toggle TRIG PLRTY POS neg to pos NEG to turn the trigger
polarity to the negative logic.
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Setting the Sweep
To Trigger on Each Display Point
1. Press (Trgger).

3. Select a trigger source:

Trigger source Do
Manual Press MANUAL .

External Press EXTERNAL .

4. Toggle TRIG EVENT [ON-SWEEPF] to [ON POINT] .

5. Apply a trigger event by pressing ?EAN_UAL {for MQNUAL) or entering
the external trigger signal (for E_XT_ERNAL ).

The sweep indicator (“17) is moved to each point by the trigger event.
You can select this mode only for MANUAL , EXTERNAL, or the bus
trigger mode. For more information about the bus trigger mode, see
the HP-IB Command Reference.

To Select the Sweep Condition

To Select the Sweep Type

1. Press (Trigger).

2. Choose one of the following:

To Sweep Do

Continucusly Press CONTINUOUS .

Single Time Press SIRGLE

Specified Times Press NUMBER of GROUPS'. Then enter the

number of times to sweep.
=
1]
o
w
_ _ - 5

L. press SWEEP TYPE MENU. %

2. Choose one of the following: i
a

Sweep type Do =

Linear Frequency Press LIN FREQ.

Log Frequency Press _L_D'G FREQ.

List Freguency See “To Make a List Sweep” in Chapter 6.

Power Sweep See the “To Use the Power Sweep” procedure.
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Setting the Sweep
To Use the Power Sweep
L. Press CW FREQ. Then enter the CW frequency.
2. Press (Sweep).

4 Press BONER. SVEEP.
5. Enter the start and stop power.

For example, to sweep from —20 dBm to 10 dBm, press @)
D, @G

You can set the sweep power with (.1 dB resolution.
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Selecting the Measurement Format

Step 3: Selecting the Measurement Format

This step provides following procedures for selecting measurement
format:

u To select the input port
u To select the measurement format
u To display trace in a smith chart

m To use the impedance conversion function

To Select the Input Port

With the T/R Test Set

u Press (Meas).

To measure Type Press
Reflection Ratio A/R
Transmission Ratio B/R
Reflection ' Absolute

Transmission Absolute

Source Absolute

With the S-Parameter Test Set
1. Set up the S-parameter test set. See Appendix A of the User’s

Guide.

2. Press (Meas).
To measure Direction Press -
Reflection Forward Refle‘;{lﬁ'éii [a/R1 = g
Transmission Forward Trans:FWD $21 [B/R] § §
Transmission Reverse Trans:REV S12 [B/R]. g >
Reflection Reverse Refl:REV 522 [A/R] =

Py

o

=
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Selecting the Measurement Format

To Select the Measurement Format
1. Press (Format).

2. Select a measurement format from the following:

To Select Press

LOG Magnitude LOG MAG
Phase PHASE

Group Delay DELAY!

Smith Chart SMITH CHART?

Polar Chart POLAR CHART:
Liner Magnitude LIN MAG:
Standing Wave Ratio (SWR) SWR
Real Part Only MORE FORMAT: REAL

Expanded Phase MORE EXPANDED PHASE
Admittance Chart (Inv. Smith MORE ADMITTANCE CHART
Chart) o

1 See “To Display the Group Delay" in Chapter 5.
2 See the “To Display Trace As a Smith Chart” procedure.

If you selected an absolute measurement by selecting R, AorB
under the key, only the following formats can be selected:

To Select Press
LOG Magnitude LOG MAG
Liner Magnitude LINMAG
Standing Wave Ratio (SWR) SWR

For more information about the measurement format, refer to chapter
5 of the Function Reference manual.
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Selecting the Measurement Format

To Display Trace As a Smith Chart

3. Use the marker to read a measured value, by pressing and
.
rotating @

CHi B/R FSe 1w 12.374 [1L 28 983 N0 78 503 pE
T M

Car

IF BW 40 kM2 POWER 02 oBm SWE S50 msec
CENTER 7O mMHZ SFE AN S0 kMz

Figure 4-4. Smith Chart

To change the marker readout format, use the following procedure:

To Change Marker Readout Format
1. Press (tiy) SM‘I‘H/ PGLAR ME&U )

2. Select display format using the following keys: §
Format Press %
Real and Imaginary CHART FMT: REAL IMAG g
Linear Magnitude and Phase LIN MAG PHASE 3’",'
Log Magnitude and Phase LOG MAG PHASE =
Impedance R+3iX

Admittance G+ jfB.

SWR and Phase SWR PHASE
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Selecting the Measurement Format

To Use Impedance Conversion Function

1. Press (Meas).

3. Select one of the formats listed below:

Convert to Selected Port Press

Impedance A/R, 811, or S12 Z:Refl
B/R, S21, or S22 z':jfs:'ahs-

Admittance A/R, 811, or S12 Y:Refl
B/R, 821, or 522 X}-'.:.’i‘z:'aia_gl-

The marker readout value is a linear impedance or admittance value
even if the LOG MAG format is selected.

For additional information about the impedance conversion function,
see the Function Reference.
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Setting the Sweep Parameter

Step 4: Setting the Sweep Parameter

To Set the Sweep Parameter Using (Start) and {(stop)
1. Press to activate the start frequency function,
2. Change the start frequency setting using the following keys:

To Use

Set directly @) ... (¢} and units terminator
keys

Change continuousty @

Change with 1-2-5 steps mad

3. Press (Stop).
4. Enter the stop frequency in a similar way.

START STOP

y KT W
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Figure 4-5. Sweep Parameter Setting
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You can set the sweep parameter using (Center] and (Span) instead
of and (Stop). See “Step 4: Setting the Frequency Range” in
Chapter 2.
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Setting the Vertical Settings

Step 5: Setting the Vertical Settings

It is necessary to change a vertical setting if the trace is out of
the grid or is too flat to see the required characteristics, This step
provides the procedure needed to set the vertical scaling of the
analyzer:

a To set the scale and reference automatically

To Set the Scale and Reference Automatically

1. Press {Scale Ref}).

2. Press AUT{}SGALE to fit the trace within the grid.

The scale and reference are antomatically adjusted to obtain an
optimum trace display.
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Notes

Setting the Vertical Settings

If you want to set the scale and reference value manually, the
following functions are available:

® To change the scale per division setting, press SCALE/HIV

] ’Ib change the reference position that is shown as “»7, use
ERE ISITION: and () () keys.

® Tp change the reference value, use REFEHENGEVALUE

If you are displaying a data trace and a memory trace together, you
need to consider whether you want to change the scale for one or
both traces. You can change the traces as follows:

a If you want to_cha.nge the scaie settmg for the data trace only, set

n If you want m change the scale settings for the both traces, set
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Tuning the Settings

Step 6: Tuning the Settings

This step provides the following procedure:

» To increase the dynamic range

To Increase the Dynamic Range (Setting IF Bandwidth)

oHl B/R Log MAG 20 ogBs REF -6 0B

1. Press (Bw/Avg).
2. Press IF BW.

3. Press () or (), or enter an IF bandwidth value directly from the
numeric keypad.

Narrowing the IF bandwidth setting increases the dynamic range but

it makes the sweep speed slower.

Cr1 B/R  log HMAG 20 gB/ REF -850 gt

IF BANOWIDTH

IE _BANOWIDTH

401 kHz /’“\

100 HE /“"_\

= \
i ‘awll‘ A;Nf/w M. N’MAN 4
i il P G
TEBW 40 KHT SOWER DTGB SWE 50 25 mmac TFBW 100 WE SGWER 3 gBm SEFTETEE T sed
CEMTER 70 Mz SPAN 200 kHz CENTER 70 MMz SPAN  R00 kMz
IF Bandwidth 40 kIz [F Bandwidth 100 Hz

Figure 4-7. Setting IF Bandwidth (IFBW)

Notes

You can increase the dynamic range by using the following
techniques:

® Apply the highest allowable power. The output power can be set by
pressing POWER.,

® Use the averaging. See “To Reduce Variation of the Measurement
Trace Using Averaging”.
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Step 7: Performing Calibration

This step provide procedures for performing calibration. The
calibration cancels the errors and improves the measurement
accuracy. The analyzer has six different methods of calibration. You
can select the method that fits your measurement requirement by
reading “To Select an Appropriate Calibration Method” procedure.
This step also contains a procedure to customize a calibration kit.

# Tb select an appropriate calibration method
s To perform a response calibration

m To perform a response & isolation calibration
m To perform an §11 I-port calibration

m To perform an 822 1-port calibration

m To perform a full 2-port calibration

E To perform a 1-path 2-port calibration

1 To select the calibration kit

# To customize the user defined calibration kit

To Select an Appropriate Calibration Method

The analyzer has six calibration methods. You can choose the
appropriate calibration method to fit your measurement by using

Table 4-1.
Table 4-1. Calibration Method Selection 'Table
Measurement Type Calibration | Complexity See
Method
Transmission or reflection measurement Response simple “To Perform a Response
when the highest accuracy is not required. Calibration” ~
o
Transmission of high insertion loss devices |Response & | simple “To Perform a % %
or reflection of high return loss devices. Not | isolation Respornse & Isolation @ 3
as accurate as 1-port or 2-port calibration, Calibration” g *
Reflection of any one-port device or well S:1 1-port slightly “Tp Perform an S11 S
terminated two-port device. complex 1-Port Calibration” 5
7]
Reflection of any one-port device or well Soz 1-port slightly “To Perform an 522 -
terminated two-port device. complex 1-Port Calibration”
Transmission or reflection of highest Full 2-port complex “To Make Full 2-Port
accuracy for two-port devices. S-parameter Calibration”
Test Set is required.
Transmission or reflection of highest One-path complex “To Perform a 1-Path
accuracy for two-port devices. (Reverse test | 2-port 2-Port Calibration”
device between forward and reverse
measurements.)
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Performing Calibration

To Perform a Response Calibration

cahbranon menu

2. Connect one of following standards. Then press the corresponding

key.
Measurement Type Connect Standard Press
Transmission Measurement THRU THRY.
Reflection Measurement OPEN OPEN'

SHORT SHORT

3. Press DGNE RESPGNSE

To Perform a Response & Isolation Calibration

L. Press (Gai) (Ca) CALXBRATE MENU: B.ESPGNSE & ISOL’N to display the
response and isolation calibration menu.

2. Press E,ESPQ&SE .
. See 2 of the “To ?erform a Response Calibration” procedure.
. Press DONE: nr::s
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Performing Calibration

To Perform an S11 1-Port Calibration

Step 1: Opening the S-11 1-Port Calibration Menun

1. Press (Cal).

2. Select the proper calibration kit. If the connector type or
calibration kit name shown in the CAL ‘KIT softkey label is not
the same as the calibration kit to be used, see the “Tb Select the
Calibration Kit” procedure.

3. Press CALIERATE MENU §11 1-PORT.

Step 2: Measuring the OPEN

1. Connect OPEN standard to port 1.

(S11 PEN {for the 7 mm or 3.5 mm cal kit) or
(511): OPENS (for the type-N cal kit).

When the 7 mm or 3.5 mm calibration kit is selected, the message
“WAIT - MEASURING CAL STANDARD" is displayed while the OPEN
data is measured, The softkey label OPEN is then underlined. Skip
to step 3. -

3. If the type-N calibration kit is selected, do the following.
a. Press OPEN [M]' (for a male port connector) or press 0PEN [F]
(for a female port connector).

The OPEN data is measured and the softkey label is then
underlined.

b. Press DONE:(0PENS.

Step 3: Measuoring the SHORT

1. Disconnect the OPEN. Then connect a SHORT standard to port 1.

2. Press SHORT (for the 7 mm or 3.5 mm calibration kit) or SHORTS
(for the type-N calibration kit).

When the 7 mm or 3.5 mm calibration kit is selected, the SHORT
data is measured and the softkey label is underlined. Skip to step
4.

3. If the type-N calibration kit is selected, do the following.
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a. Press SHGR‘I‘{MJ {for a male port connector) or press
SHORT [F1  (for a female port connector).
The SHORT data is measured and the softkey label is then
underlined.

b. Press DUNESHORTS .

Step 4: Measuring the LOAD

1. Disconnect the SHORT, and connect an impedance-matched LOAD
(usually 50 or 76 () at port 1.
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Performing Calibration

2. Press LQAIE Then wait the LOAD is measured and the L{}AI}
softkey is underlined.

Step 5: Completing the Calibration

1. Press DGHEi*PGF.TCAL to complete the calibration.

The error coeflicients are computed, and the correction menu is

returned to the screen with CORRECTION ON. A corrected S11 trace is
displayed, and “Cor” appears at the left side of the screen,

If you press DONE without measuring all the required standards, the
message “CAUTTON: ADDITICNAL STANDARDS NEEDED” is displayed.

To Perform an S22 1-Port Calibration

This calibration is similar to the S11 1-port calibration except that 822
is selected automatically. It is used only with an S-parameter test set,

For S-parameter measurements in the reverse direction with a
transmission/reflection test kit, use the 811 1-port or 1-path 2-port
calibration and reverse the DUT between measurement sweeps.
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Performing Calibration
To Make Full 2-Port Calibration

Step 1: Calling the Fall 2-Port Calibration Menu

1. Press (Cal).

. 2. Select the proper calibration kit. If the connector type or

calibration kit name shown in the CAL KIT softkey label is not
the same as the calibration kit to be used, see the “To Select the
Calibration Kit” procedure.

3. Press CALIBRATE MENU FULL 2-PORT REFLECT’N.
Step 2: Measuring the Reﬂection
1. Connect a shleided OPEN to port 1

EN (for the 7 mm or 3.5 mm calibration kit) or
OPENS. (for the type-N calibration kit).

2. Press
When the 7 mm or 3.5 mm calibration kit is selected in step 1, the
OPEN data is measured and the softkey label OPEN is underlined.

3. If the type-N calibration kit is selected, do the following.

OPEN {M] (for a male port connector) or press
ﬂPEN{F (for a female port connector).

The OPEN data is measured. The softkey label is then
underlined.

b. Press DONE:OPENS.
4. Disconnect the OPEN and connect the SHORT to port 1.
5. Press :"Si-i

SHﬂRT (for the 7 mm or 3.5 mm calibration kit) or
TS (for the type-N calibration Kkit).

When the 7 mm or 3.5 mm calibration kit is selected, the SHORT
data is measured and the softkey label SH_E!RT is underlined,
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6. If the type-N calibration kit is selected, do the following.
4. Press SHBR’I‘EM} (for a male port connector) or press
SHORT - [F1- (for a female port connector).

The SHORT data is measured and the softkey label is then
underlined.
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b. Press DDNE SHDR’I‘S

7. Disconnect the SHORT and connect an impedance-magtched LOAD
{usually 50 or 75 @) at port 1.

8. Press (Sii} LBAD Then confirm the LOAD. softkey label is
underlined.

8, Repeat the OPEN-SHORT-LOAD measurements described above,
connecting the devices in turn to port 2 and using the (822)
softkeys.
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Performing Calibration

10. Press REFI-EC‘IsN ‘

The reflection callbramon coetﬁc:ents are computed and stored. The

two-port calibration menu is displayed (with the REFLECT’H softkey
underlined).

Step 3: Measuring the Transmission

1. Press TRAHSHISSIBH

2. Connect a THRU connection between port 1 and port 2 at the
points where the test device is connected.

3. When the trace settles, press FWD TRANS THRU Then wait
521 frequency response is measured and the softkey label is
underlined.

4. Press FWI}_ H&'_I‘CH | THRU.. Then wait the S11 load match is
measured and the softkey label is underlined.

: E_RU Then wait the S12 frequency response
is measured and the softkey label is underlined.

The transmission coefficients are computed and stored. The two-port
calibration menu is displayed (with the TRANSHISSIGN softkey
underlined).

Step 4: Measuring the Isolation
i.

2. If correction for isolation is required, connect impedance-matched
LOADs to port 1 and port 2.

3. Press FWD. ISOL’*N ISOL’N STD . Then wait the S21 isolation is
measured and the softkey label is underlined.

: TﬂL’ﬁ ISGL’N STD Then wait the S12 isolation is
measured and the softkey label is underlined.

5. Press ISDLAT-I’GH-'-'I}OHE-.

The isolation error coefficients are stored. The two-port calibration
menu is displayed (with the - ISBLA'EI{IN softkey underlined).

Step 5: Completing the Calibration

L. Press HDNE 2-PGR’I‘ AL to complete the calibration.

The error coefﬁcxents are computed and stored. The corz‘ectlon menu

The notation “C2” at the left of the screen indicates that two- port
error correction is ON.
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Performing Calibration

Now the test device can be connected and measured. Save the
calibration data on the built-in disk drive.
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Performing Calibration

To Perform a 1-Path 2-Port Calibration

Step 1: Calling the 1-Path 2-Port Calibration Menu

1.
2.

3.

Press (Cal).

Select the proper calibration kit. If the connector type or
calibration kit name shown in the CAL KIT softkey label is not

the same as the calibration kit to be used see the “To Select the
Cahbranon th procedure

Step 2: Measuring the Reflection
Connect a smelded OPEN to the test port.

1.
2.

The OPEN data is measured, and the softkey label OPEN is
underlined.

. If the type-N calibration kit is selected, do the following

(for a female port connector).

The OPEN data is measured and the softkey label is then
underlined.

b. Press DONE:OPENS .
Disconnect the OPEN and connect a SHORT to the test port.

5. Press SHORT (for the 7 mm or 3.5 mm calibration kit) or SHBR'I‘S

{for the type-N calibration kit).

When the 7 mm or 3.5 mm calibration kit is selected, the SHORT
data is measured and the softkey label SHDR'I' is underlined.

. If the type-N calibration kit is selected, do the following.

4. Press SHBR‘I‘ {M] (for a male port connector) or press
SHDRT [F] (for a female port connector).

The SHORT data is measured and the softkey label is then
underiined.

b. Press DONE:SHORTS .

. Disconnect the SHORT and connect an impedance-matched LOAD

(50 or 75 Q) to the test port.

. Press LOAD. Then wait the LOAD is measured and the softkey

label LOAD is underlined,

+ Press REFLECT’N DONE .
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Performing Calibration

The reflection calibration coefficients are computed and stored. The
two-port calibration menu is displayed (with the H.EFLEC’I"& softkey
underlined).

Step 3: Measuring the Transmission

1. Connect a THRU between the test port and the return cable to
the analyzer {connect to the points at which the test device is
connected).

2, Press E’RANSMISSIQN

3. Press FWB TRA '_S_ ‘I'HHU Then wait the S21 frequency response
is measured and the softkey label i is underlined.

4. Press F'Hﬁ MATCI{ THRU Then wait the S11 load match is
measured and the softkey label is underlined,.

The transmission coeﬂicnents are computed and stored. The two-port
calibration menu is displayed (with the THANSMISSION softkey
underlined}.
Step 4: Measuring the Isolation
L. If correction for isolation is not requlred press IS{}LATIGN

OMIT ISGL&TIGN‘ ISE}LATIQN DﬁNE Skip to step 5.

2. If correction for isolation is required, connect impedance-matched
LOADs to the test port and the return port.

3. Press FND ISDL’K ISGL’N STD Then wait the $S21 isolation is
measured and the softkey label is underlined.

4. Press ISBL I

The isolation error coeﬂ“lcxents are stored. The two-port calibration
menu is displayed (with the ;}:S_QLA'_I’_ID;{. softkey underlined).

Step 5: Completing the Calibration
1. Press DONE 2-PORT CAL to complete the calibration.
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The error coefficients are computed and stored. The correction menu
is displayed with CORRECTION ON. A corrected trace is displayed.
The notation “C2” at the left of the screen indicates that 2-port error
correction is ON.
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Step 6: Performing the Measurement

1. Connect the test device in the reverse direction. Then press
PRESS To CEINTINUE

2. Reconnect the test device in the forward direction. Then press
PRESS to. CONTINUE.
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Performing Calibration

Now the error corrected trace is displayed. If you measure the other
test device, press MEASUREMENT RESTART.. Then perform the
procedure of step 6.

Save the calibration data on a disk or RAM disk.

For additional information about calibration, see chapter 5 of the
Function Reference.
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Performing Calibration

To Select the Calibration Kit
1. Press (Cal).
2. Press CAL KIT [...].

3. Press one of the following keys:

Calibration Kit Press

7 mm calibration kit CAL KIT: 7mm
3.5 mm calibration kit 3. Smm

50 O N type N 500

75 Q N type N 750

User defined calibration kit USER KIT

To Customize the User Defined Calibration Kit

To Define the Standard Definition
Step 1: Preparation.

1, Prepare the “Standard Definitions” table of the standard kit you
want {0 use.

Table 4-2 is an example of a standard definition table.

Tabie 4-2,
Example of the Standard Definitions (HP 85032B 500 Type-N Calibration Kit)
STANDARD OFFSET FREQUENCY (GHz)
co c1 c32 c3 FIXED OR COAX or | STANDARD
TYPE %167 19F] x 1027F | x 10°%%p/m02 | x10°PF/Hz | SLIDING |DELAY |LOSS|Zo | MINIMUM | MAXIMUM | wAVEGUIDE] LABEL
ps MiMs| 0
SHORT o | 0 |50 9 290 COAX SHORTYM)
OPEN 108 56 130 0 o | 70 |30 0 909 COAX OPEN({M) = B
> Z
LOAD FIXED o | 700 |50 0 900 COAX _ |BROAD-BAND| N g.
D
DELAY/THRU o | 706 |50 0 999 COAX THRU £ E;1r
1]
3
4]
2
S
SHORT 17.544 | 700 |50 0 999 coax SHORT(F) @,
OPEN 62 17 28 0 17.544 | 700 |60 9 960 CoAX OPEN(F}

Step 2: Activating the Define Standard Menu,
1. Press (Cal).

2. Press CAL KIT: [...7.

3. Press MBDIFY[ .

4. Press DEFINE STANDARD .

5. Select standard number.
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Performing Calibration

6. Select standard type.

If you did not select standard type as OPEN in step 2, skip to step 4.
Step 3: Entering a C Parameters,

1. Press CO. Then enter CO (x 10°15F),

2. Press Cf. Then enter C1 (x 10-*"F/Hz).

3. Press €2. Then enter C2 (x 10-*F/Hz2).
Step 4: Entering an OFFSET Parameters.
L. Press SPECIFY OFFSET.

. Then enter DELAY.

2. Enter a standard label up to 10 characters.
3. Press DONE.

Step 6: Completing the Definition of a Calibration Kit.
L. Press STD DONE (DEFINED) .

428 Recommended Network Measurement Task Sequence



To Define a Class Assignment

Performing Calibration

Step 1: Preparing for the Class Assignment.

1. Prepare the standard class assignment table for your calibration

kit.
Table 4-3,
Standard Class Assignment of the HP 85032B
A[BICID|E]F|G STANDARD
CL.ASS LABEL

S A 2|8 OPENS
818 117 SHORTS
8,C 3 LOAD
S22A 218 OPENS
5B 117 SHORTS
8,C 3 LOAD
Forward Transmission 4 Fwd. Trans Thru
Reverse Transmission 4 Rev. Trans Thru
Forward Match 4 Fwd. Match Thru
Reverse Match 4 Rev. Match Thru
Response 117121814 RESPONSE
Response & Isolation 1712 :81]4 Response & Isol'n
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Performing Calibration
Step 2: Specifying the Class.
1. Press SPECIFY CLASS.
2. Select standard class,

Te Select Press

S SPECIFY: S114
$1,B $11B
51,0 s1ic

SnA SPECTFY: 5224

5228 5228

S22C s22¢

Forward Transmission MORE SPECIFY: FWD. TRANS.
Reverse Transmission MEIRE REVTRANS

Forward Match MGRE FUD. MATCH.

Reverse Match MURE REVMATCH

Response MGRE RESPBNSE
Response & Isolation MORE RESPONSE & ISOL’N

3. Enter the standard number from A to G.

4. Press CLASS DONE (3PEC'D).

Step 3: Labeling the Standard Class Label.

I. Press LABELCLASS to label the standard class.

Z. Select the standard class.
See 2 of Step 2.

3. Enter or modify the correspondent standard class label.
4. Press LABEL DONE.

To Label and S8ave Calibration Kit.

1. Press LABELKIT

2. Enter label.

3. Press DONE KIT DONE (MODIFIED) .

4. Press CAL KIT. [...] SAVE USER KIT USER KIT.

5. Press RETURN .

After the user-defined calibration kit is defined, you can verify the
definition using the copy function that lists standard parameters and
class assignment.
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Performing Calibration
To Verify Definition of User-Defined Calibration Kit.

1. Press CAL KIT [...] USER KIT to specify the calibration kit
as a user-defined kit.

2. Press MORE CAL KIT DEFINITION.
= To display the s_tanc_la_rd parameters defined, press

STANDARD DEFINITON. Then press the softkey labeled standard
number if you want to list the defined parameters.

" Ijo_disp}_a_,y_ Kt_;pg;_‘__de_‘f__iped class assignment, press
CLASS ASSIGNMENT.

3. To make a hardcopy, press PRINT [STANDARD] .

4. To return to the normal display, press RéS_TORé DISPLAY .
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Reading the Measured Result

N
Step 8: Reading the Measured Result

If you can obtain the correct trace on the display, you can readout
the trace gain and frequency by using the marker. The analyzer can
search for specific points (like peaks or ripples) by using the marker
search function. This step provides procedures for reading values
using the marker and the marker search functions.

® To read a value using the marker

» To stabilize the frace

& To use the sub-markers

® To use the Amarker

® To search for a point which has the target value

# To search for the peak-to-peak of ripples using the statistics
function .

m To define the peak for search

To Read a Value Using the Marker
I. Press (Marker).

2. Move the marker to the point you want to read using the @

3. Read the marker value displayed on the upper right of the display.

CHE B/F  1oa MAG 10 GBS BEF 40 dE@ (’:;f:;;;‘;;\\

AC MHz
h‘m‘-a_%_
Cor 4
U
MARKER
70 MMz /

IF 8l 1 whHz OWER O dBm SHF B8O mses
CENTER O MHzZ SPAN 100 k2

Figure 4-8. Marker Readout
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Reading the Measured Result
To Stabilize the Trace  When the marker value changes frequently and it is difficult to read
the value, you can use the following techniques to stabilize the trace:
w Stop the sweep.

& Use the averaging function.

To Stop the Sweep

1. Press (Trigger).

2. Press SWEEPHGLE)

The sweep is stopped immediately (even _it"_ the sweep is in progress).
If you want to restart the sweep, press CONTINUOUS .

To Reduce Variation of the Measurement Trace Using
Averaging

1. Press (Bw/Avg).

2. Press AVERAGING FACTOR.

3. Enter the number of times to average. Then press (X1).

4. Toggle AVERAGING on OFF to ON'off.

"Avg" appears on the left side of display when averaging is turned on.
The averaging notation counts the averaging factor during averaging
until it reaches the specified averaging factor. When averaging is
comptleted, the counter halts and the trace continues updating with
each sweep.

The averaging factor can be set from 0 to 998,

If you want to change the setting of any parameter when averaging,
you can restart averaging from the 0 count,

To Restart the Averaging.
1. Press (Bw/Avg).
2 Press AVERAGING RESTART.
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This resets the averaging counter to 0 and the counter starts
incrementing with every sweep.
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To Use the Sub-markers

Press (Marker).
Move the marker to a point where you want to set a sub-marker

Press SUB MKR.

RS LR

+ Select from SUB MKR 1 to 7.

5. Press (Utilty).

6. Toggle MKR LIST on OFF to ON off.

The sub-marker appears at the point of that the marker is displayed.
Sub-markers are fixed horizontally and you cannot move them.

The sub-marker value can only be displayed by using the marker list.

To clear a sub-marker, press CLEAR SUB MKR. Then press the
sub-marker number that you want to erase from the display.

OH1 S21 laog MAG 1 aR/ REF O a8 ~H3 . 438 oB
ES . QAHS Mz
,
Car
o] 3
ANz A
I T
%/
. /
IF BW 1 kHz FPOWER O dg8m SWEP BRO msec
CENTER 7O MHZ SR AN 100 kH2
N SWR FPARAM VAL
o] BE. 9885 MMz —-3.438 oB
1 BY.9B44 MpZ -5 4804 dB
=2 B9 .39258 MHz -4 . 4088 di
3 £9 . 99688 MHz ~3.5189 df

Figure 4-9, Sub-markers
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To Use the AMarker

ot

Reading the Measured Result

. Press (Marker).

. Place the marker on the point you want use as a reference point

using the @

- Press AMODE MENU .

Press Ar{KB. The reference marker appears at the marker place.

. Move the marker by using the following procedures:

m Enter a difference frequency {or power} by using the numerical
keys.

u Turn the rotary knob until the marker moves to the point you
want to read the value.

Read the gain and the frequency (or power) differences from the
reference marker that are displayed on the upper right of the grid.

CHL B/R  log MaAG 10 o8/ REF ~40 oH -5.013 o8
FoiB2ia ez
A
Cor
'\o
MARKER 1— o¥<H
7]l 18574 ;H/J y
' \
hY
IF BW 1 KHZ POWER O o@m SWR  S80 meec
CENTER 70 Mez SFAN 100 kMZ

Figure 4-10, AMarker
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To Search For a Point that has the Target Value
1. Press (Search).
2. Press TARGET.

3. Enter the target value using (@) ... (3) and the unit terminator

keys.
To search for a target on Press
All of the display TARGET
Left side of the marker SEARCH LEFT
Right side of the marker SEARCH RIGHT

When the Amarker is active, the target value becomes the difference
from the reference marker, not an absolute value. For example, you
can search for the -3 dB cutoff point of a filter by mixing the Amarker
and the target search function.
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Reading the Measured Result
To Search for the Peak-to-Peak of Ripples Using the Statistics Function

Step 1: To Specify the Search Range

1. Press (Marker). Then move the marker to the start point of the
range.

2. Press &MUBEMEHU AMKR to place the reference marker on the
start point of the range.

3. Move the marker to the end point of the range.
4. Press SEARCH RANGE MENU.

b PART SRCH on OFF to ON.off.

KRA—SEARCH RNG to set the range defined by the reference
marker and the marker as the search range.

Triangle-shaped indicator {(A) at the bottom of the grid shows current
search range.

Step 2: To Search For the Ripple
1. Press (Utiity).

TISTICS on OFF to

'STATISTICS displays the mean value (mean), the standard deviation
(s.dev), and the peak-to-peak value (p-p) of the ripple within the
specified range of the active channel. This information is displayed on
the upper right of the display (see Figure 4-11). If you did not specify
the search range, the analyzer searches within the displayed area.

CHi B/A leg mas 5 gfs BEF -29 oB - 27 ue
-7 i MRT
o
o moan: -8.3804 op
+E 4 gev. 1369 o
[=2ad -H 4% 41 o
, / N
\\
.
N
/ T~
I
v
P ry
iF BW a4l kKHZ SOWER 0 GBm Swh B0 mmsc
CENTER 200 MHZ SPAN 100 MHZ

Figure 4-11. Ripple Parameters Readout
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Reading the Measured Result

To Define the Peak for Search

You can define the target peak for the search function using the
following techniques:

® Defining the peak slope to ignore the relatively broad peaks.
m Specifying the peak threshold to ignore the absolutely small peaks.

Defining the Peak Slope to Ignore the Relatively Broad Peaks
Entering Directly.

1. Press sgmcgpm

2. Press Pl

3. Press PEAK DEF:AX. Then enter a width of the peak.

4. Peak PEAK DEF:AY. Then enter a height of the peak.
Using the Marker.

1. Press (Marker). Then move the marker on the local maximum you
want to search,.

2. Press AMODE MENU |

4. Move the marker to the foot of the peak.

This parameter defines the slope of the peak. The definition is made
by defining AX and AY as shown in Figure 4-12. The search function
searches only for peaks that are steeper than the specified slope. Use
this function when the search function searches for a peak that has a
gentle slope.
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Reading the Measured Result

AX, AY are deflned as follows

AY: _ AY . AY2
AX1 AX T AXz

Then, Local MAX Is here.

AX1 AAY:

AX2

5204013

Figure 4-12. Peak Definition

Specifying the Peak Threshold to Ignore the Absolutely
Small Peaks

Entering Directly.

L. Press (Searck) SEARCH:PEAK PEAK DEF MENU.
3. Enter a threshold value,

4. Toggle THRESHOLD on' OFF' to ON off .

‘The red threshold line is displayed. The all search function searches
for only the upper side of the threshold line.

Using the Marker,
1. Press (Search).
2. Press SEARCH:PEAK PEAK DEF MENU.
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3. Move the marker to the point you want to set as the threshold
value,

4. Press MKR—THRESHOLD .
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5. Toggle THRESHOLD onOFF to ON off .

For more information about a peak definition, see chapter 12 of the
Function Reference.
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Typical Network Measurements

This chapter provides the following typical measurement techniques
using the network analyzer mode of operation:

® To measure the 3 dB bandwidth using the width function

m To monitor the spectrum of the network measurement input
m To measure the ejectrical length

m Tb measure the phase deviation

m To cancel an extension of a measurement cable
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To Measure the 3 dB Bandwidth Using the Width Function

N R Ay

To Measure the 3 dB Bandwidth Using the Width Function

5.2 Typical Netwark Maasurements

1. Press (Search).

2. Do either one of the following:

To Use Do

Maximum point as a reference Press MAX..

Nominal frequency as a reference Enter the nominal frequency using
the numerical keys.

5. Press (5) to enter —3 dB.
6. Toggle WIDTH on

on - QFF - to .ON of1

The sub-markers appear at a specified level down on both sides of the
reference marker and the center of the two sub-markers, as shown in
Figure 5-1. The bandwidth (BW), center frequency (cent), Q factor
(Q), insertion loss (loss), and left and right hand bandwidth from the
center frequency (AL.F and AR.F) are displayed on the upper right of
the grid.

You can move the reference marker using the rotary knob. When
you enable the width function, the reference marker automatically
turns into a tracking Amarker that allows you to move the reference
marker.

For more information about the width function, see chapter 12 of the
Punction Reference manual,

CHE B/R laog MAG 10 dB/ REF -a& a8 ~3. 1542 o8

FQ.004B Muz|

oa TrK al

car ,“_.,i/ e B 18} 415038 kHz)
x\\ cont: 59937938 Mg

/ a: 4.9406 «

iomw: =3, 1442 ol

/ JF: ~9[772198 rkHz

CF (BA383 kHz

|

=

IF BW 3 wMy POWE R C a#sm S 400 maec
CENTER TO Mz FEAN 1L0Q khz

Figure 5-1.
Bandwidth Measurement Using Width Function




Te Monitor the Spectrum of the Network Measurement Input

To Monitor the Spectrum of the Network Measurement Input
1. Press (Diplay). Then toggle DU&LCHAN _'91_'1- OFF to ON o_ff .

2. Press or to activate the other channel (that is, the
channet that was not used for the network measurement).

3. Press ANALYZER TYPE.
4. Press SPEC'I‘R{IM ANALYZER to set the spectrum analyzer mode.
5. Set the same frequency setting for both channels.

6. Press (Mess). Then select the input port (& or B) that you used for
the network measurement,

You can monitor the spectrum of the network input without
reconnecting the cables., This feature allows you 10 analyze the
network characteristics while separating the effect of unknown

" signals (for example spurious signals) without performing any
additional procedures.

CH1 B/R log MAG 5 dB/ REF -2B o

IF BW 40 KHz FOWES Q dBfn SWR =0 msec
CH1 CENTER 230 MMz SR AM 100 Mz

CcHz B8 Specirum 10 dB/ REF -~a oBm

3
HEW 100 RHEZ VEW 100 kHZ ATHN & agB Lwp 100 msec
Cra CENTER 230 MHzZ SPan 100G MMz

Figure 5-2. Spectrum Monitoring in the Network Measurement
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To Measure the Electrical Length

R R
To Measure the Electrical Length

1. Select the phase format,
2. Do one of the following procedure;

_ m Using the marker:

a. Press (Marker).

b. Turn the rotary knob to position the marker at the center of
the dispiay.

d. Press MKR EE Y.

s Using the rotary knob;
2. Press ELECTRICAL DELAY MENU

l). I)T‘BSS ig;gsgﬁg;gi@:é;&w::lsgﬁs:I;
¢. Turn the rotary knob until the trace becomes flat at the
interested frequency.

3. Press ELECTRIC&LDELAY Then read the electrical length that is

displayed under the electrical delay time.

Ch1 B/ prasey [0 v/ REF O =121 .71 m"~ CHY B/R prhase FO /S REF O 27 .976 ~

659,897 13331 Mz 69.99%7205:1 Mz
Car Cor
Dol
ELECTALCAL | DEAY
25 .235 usg
16 . 589 km
+ * ]
\\3 \ / X _M"*—-—.._H |
L]
IF BW A0 kHI = OWER < cBm el SO maac IF BW 40 lehE OWER O dBm ELT %0 maac
CENTER S5 .9685 MMz SPAN 30 kHZ CENTER 69 . 398 mMHz SFAN 30 kHz
Before Adding the Electrical Length After Adding the Electrical Length

Figure 5-3. Adding Electrical Length

If the average relative permitivity (eg) of the DUT is known over
the frequency span, the length calculation can be adjusted to better
indicate the actual length of the DUT. This can be done by entering
the relative velocity factor for the DUT.

b.4 Typical Network Measurements



To Measure the Electrical Length

To Set Velocity Factor of a Cable
1. Press (Gal).
2. Press HQRE

3. Press mn
4. Enter a new value. Then press (x1).

The relative velocity factor for a given dielectric can be calculated by:
1

Vf=_"/.'€T‘E

Default setting of the velocity factor is 1.
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To Measure the Phase Deviation

To Measure the Phase Deviation

To Display the Deviation from the Linear Phase
1. Set up the frequency range.

2. Display the phase trace by pressing PBASE
3. Adjust the scale settings by pressing AUTO SCALE .

4. Press (Marker). 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 the vertical phase “wrap-around™).

ELAY MENU MKR—DELAY to add enough
electrical Iength to match the group delay present at the marker
frequency.

6. Read the phase value as a deviation from the linear phase.

By adding the electrical length to flatten the phase response, the
linear phase shift caused by the DUT is removed. The displayed
response is the deviation from the linear phase.

To turn off the electrical length function, press (Scale Ref)
ELEC DELAY MENU ELECTRICAL DELAY (5) (X0).

Cwi1 as8 aname 890 "/ REF Q- 27 ove

ES SGRT20834 Mz

Car

P el EbTANCAL DELAY

S5 235 us
18 BSS «m

IF¥ AW 40 keex HOWE R 0 aBm 17T 20 meac
CENTER 59 .99% Mz BRAN 30 whz

Figure 5-4. Deviation from the Linear Phase
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To Measure the Phase Deviation

To Display the Group Delay

1. Press (Format).
2. Press DELAY
The group delay format displays phase deviation to group delay
aperture. Therefore, setting the group delay aperture affects the

trace shape. Setting a wider aperture makes the trace smoother. The
default setting of the aperture is 1% of span,

To Set the Group Delay Apertore

1. Press (Bw/Avg).

2. Press GROUP DELAY APERTURE .

3. Enter group delay aperture value as a percentage of the span.

The Group delay aperture is based on the number of points, not the
real aperture. For example, if the number of points is 201, a 1%
group delay aperture calculates the group delay using the adjacent
measurement points on both sides. Therefore, the group delay trace
is different by the number of points setting even if the group delay
aperture is the same setting,

£H1 B/R celny 1 me /s REF g mm CHi B/R dJaliay 1 my, REF 2 mm
EBROUE HE| A ARERTLIRE CROUP OEl Ay ABRERTURE
ﬁ 1% dran - =l Srpan
300 Hr IJ‘/ T 18 kemz ]
=
T, AN M N
L o . / -
\ ™,
\/\N\\j\ \\a
MWW\/’\}A N
H
IF BW 40 xpz = OWE R O gim S 50 &% masc IF BW A0 kHZ POWE R O cEm SWP 50 25 maac
CENTER 7O MR SRAN B0 kix CENTER T M4z HRAN 30 kKX
Aperture 1% Aperture 5%

Figure 5-5. Setting Group Delay Aperture

For more information about a group delay, see chapter 12 of the
Function Reference.
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To Cancel an Extension of a Measurement Cable
Lo T

To Cancel an Extension of a Measurement Cable

If the Electrical Delay of the Extended Cable is Known

L. press @) MGRE PO; N to call the port extension menu.

2. Enter the electrical delay values for each input.
w If you do not use the S-parameter test set:
O Press EX‘I’ENSIGN INPUT R.

Then enter the electrical delay of

. Then enter the electrical delay of

- Then enter the electrical delay of

the B mput

If you use the transmission/reflection (T/R) test set, enter the
electrical delay of the cable that is connected to the TEST PORT
(for the R and A inputs).

I RFOUT R A B
L]
FJ
TEST
PORT
puT
Electrical delay of this cable is Eiectrical delay of this cable is
applied for both R and A input, applied for B input.

£5205601

Figure 5-6. Port Extension With the T/R Test Set
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To Cancel an Extension of a Measurement Cable

m If you use the S-parameter test set:
= Enter *0" for EXTENSION THPUT R, EXTENSTON & and
EX'I‘ENSION HPUTB to clear the port extension of the R, A
and B inputs.
O Press EXTENSIBKPORTI& Then enter the electrical delay of
the PORT 1,

2 Then enter the electrical delay of

3. Toggle EXTEﬂSIGNonOFF to ON off to enable the port
extension,
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To Cancel an Extension of a Measurement Cable

If the Electrical Delay of the Extended Cable is Unknown

You can determine the electrical delay of the cable by following
methods:

# Measuring the electrical length of the cable,
a Measuring the OPENed or SHORTed cable reflection.

Measuring the Electrical Length of the Cable
1. Connect the cable as shown in Figure 5-7,

2. Set up the frequency range to the measurement condition.

4. Press (Format) PI[ASE to select the phase format,.

5

. Press (Marker). Then move the marker to the sloping trace that
crosses the center of the display.

6. Press (Scale Ref) ELEC DELAY MENU ELECTRICAL DELAY
MKR%DELAY then read the electrical delay of the cable.

7. Press (@) to clear the electrical delay offset.

8. Enter a measured electrical delay as described in the “If the
Electrical Delay of the Extended Cable is Known” procedure.

e ] S
o eI
= e
% ! E:Q gm‘g‘aac:
& N
L—
HP87512A8 7§ =
TIR TestSet  Yud | HP 85064A/B
! | S-Parameter Test Set
Extend Cable Extend Cable '
Extend Cable

5005000

Figure 5-7. Cable Measurement Configuration
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Te Cancel an Extension of a Measurement Cable

Measuring the OPENed or SHORTed Cable Reflection

1.
2.
3.

U

Connect the cable as shown in Figure 5-8.

Set up the frequency range for the measurement condition,

Press A/R (or Ref1:FWD S11 [A/R]) to select the reflection
measurement.

Press PHASE to select the phase format.

Press (Marker). Then move the marker to the sloping trace that
crosses the center of the display.

- Press (Scale Ref) ELEC DELAY MENU ELECTRICAL DELAY

MKRu-»DELAY then read the electrical delay of the cable. Note that
this value is twice the real delay because there is an output and a
return paths.

7. Press (0) to clear the electrical delay offset.

8. Enter half the value of the measured electrical delay as described

in the “If the Electrical Delay of the Extended Cable is Known”
procedure,

b e ———) P ————
For) [ (o o [y oo
== o =T= ann
= =\ sesbatnn
£ £ (2.5 e
S =] B e i o

o e YEEE T es” ¢ 9°9°

i,

T E
@ |
Power : Y-
Splitter E >< ™ Directional HP 87512A/8
= Coupler T/R Test Set ( HE 85064A/R
B . S-Parameter Test Set
7 Extend Cable
P
Extend Cable . Extend Cable
0 =
53— OPEN or SHORT OPEN or SHORT
LEIBM0S
Figure 5-8. Cable Measurement Configuration
Notes  For more information about Electrical delay and port extension, refer

to chapter 5 of the Function Reference.
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Using Features Common to Both Modes of Operation

This chapter provides procedures for the analyzer features that can be
used in both the spectrum and network analyzer modes of operation.

This chapter provides the following procedures:
= To perform GO/NO-GO testing

e To offset the limit line

m To make a list sweep

® To use the trace memory

8 To offset the frace

m To use the trace math functions

m To print and plot

m Tob save and recall

Using Features Common to Both Modes of Operation 6-1
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To Perform GO/NO-GO Testing

To Perform GO/NO-GO Testing

Step 1: Planning the Limit Lime

1. Determine the following parameters before editing the limit line:

Parameter Description

Sweep Parameter Frequency of each segment.
Upper Limit Upper limit level of each segment,
Lower Limit Lower limit level of each segment.

The limit line is constructed by connecting the segment points as
shown in Figure 6-1.

Segment 1 2 3 4 5 6

Upper Limit Line ~

Lower Limit Line

CH206001

Figure 6-1. Limit Line Image

For example, if you want to specify four points for the limit test, the
limit line image is as shown in Figure 6-2. Each point has frequency
information and an upper and a lower limit value. Enter these values
as described in the “Step 2: Editing a Limit Line Table” procedure.

§-2 Using Features Comman to Both Modes of Operation



To Perform GO/NO-GO Testing

A A A | A
SEG SWP PARAM  UPPER LOWER

1 E >

Z 2 @

3 2> 3>
>4 A\ > >

CH200003

Figure 6-2. Frequency, Upper and Lower Limit

In this example, the limit line connects four limit points. If a
measured trace exceeds the upper or lower limit line, the limit test
fails.

Step 2: Editing a Limit Line Table

1.

Set up the frequency range of the grid before starting the limit
line edit.

2. Press (System).

. Press LIMIT MENU". Then toggle LIMIT LINE on OFF to ON.

This makes it easier to understand the status of the limit line
while you are editing if.

. Press EHI‘I‘LIMIT LINE to call the limit line editor.

. If an old limit line table is still in the limit line editor, press

CLEAR LIST CLEAR LIST YES to clear it.

- Press EﬁI‘I’ to edit the first segment.
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To Perform GO/NO-GO Testing

12.
13.

CH1 B/R log MAG Z0 By AEF -850 o8
Cor i
A
el M ]

»

IF BW {1 kHz SOWER o dBm SWP 512 . % msec

CENTER 7a MHz BEAN 200 kHRzZ
SEG SWP PARAM UPPER LOWER
> 1 100 MHZ 0 da 0 dB
END

Figure 6-3. Limit Line Editor

. Enter the frequency of the segment in one of the following ways:

8 Press SWP P .&Mi Then enter the frequency of the segment.

m Move the marker to the point you want Lo use as the frequency
of the segment. Then press - I‘HCR—»SWP PARAM

- Press UPERLIMIT Then enter a upper limit value,

Press L[}WERLIMIT Then enter a lower limit value.

- Press DONE to end editing the segment.
il.

Press ABD to edit the next segment.
Repeat list item 7 to list item 11 until all segments are defined.

When you finish editing all segments, press DONE to complete
editing the limit line table.

You can enter the limit value using the middle and width method
by pressing MIDDLE VALUE and DELT.A. LIMIT You then enter the
amplitude value as a middle amplitude value with a delta limit. The
upper and lower limit lines appear at an equal positive and negative
distance from the specified middle amplitude.
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Te Perform GO/NO-GO Testing

To Modify or Delete the Segment
1. Press SEGMEN’I

Sapo Hiog

2. Select the segment you want to delete or modify:
» Enter the segment number you want to modify. Then press (x1).
® Move cursor, “>”, to the segment you want to modify by using

the (1), the (), or the @

3. Do either of the following:

@
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To Press
Modify specified segment EDIT
Delete specified segment DELETE

Step 3: Executing a Limit Line Test

To Make a Limit Line Test Active

1. Press (System).

2. Press LIMIT MENU

3. Toggle LIMIT TEST on OFF to ON off .

If the limit line test passes, a green PASS message appears on the
right of the grid, If it fails, a red FAIL message is displayed. You can
set the analyzer to beep if the limit line test fails. (See the “To Beep
When the Limit Test is Failed” procedure.)

CHL B/R  log MAG 20 a#l; REF ~40 o8
-~ ™~
e "~
Plss
//
-
P ; S
- s N \, .
- ., o
S
- )
v I
T = 3
f\f[v r L Wﬂ\r el
s
L
w g o
—
e
IF Bw 206G nz CWES O oBm GWe 1. 968 sec
CENTER 70 Mpz SHEAN 200 xHT

Figure 6-4. Limit Line Test
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To Perform GO/NO-GO Testing

To Beep When the Limit Test is Failed
1. Press (System).

Notes  You can save the edited limit line table with all other instrument
settings by pressing STATE.. See “To Save an Analyzer Setting or
Measurement Data” for more information.
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To Offset the Limit Line

o

z g

To Offset the Limit Line g =

I =3

I Press LIMIT MENU. 30

2. Press LIMIT LINE OFFSETS. E

T 7 =3

3. Press the following keys: g»

To move line Press

Horizontally SWP PARAM OFFSET
Vertically AMPLITUDE OFFSET

4. Then move the limit line by entering an offset value using one of
the following;

To Use

Move continuously @

Move with steps DD

Enter offset value directly (0} ... (@) and unit keys

5. To move the limit line vertically to the marker position:

a. Press Then move the marker to the point you want to
set as the offset value.

b. Press (Sysiem) LIMIT LINE MENU LIMIT LINE OFFSETS
MKR— AMP. DFS..

6. When you are finished offsetting the limit line, press RETURN .

Using Features Commeon to Both Modes of Dperation 6.7



To Offset the Limit Line

LM BIR log MAG 20 0B/ RAEF ~G0 gf

Lor

/) ol A‘v«

IF 8W 1 kir SOWER O dBm Swir  54{2 .5 mudc
CENTER 7O Mz SFAN 200 mpz

Before Offset

Figure 6-5. Offsetting Limit Lines

Car

8/A log HAG 20 dBs REF -H£0 doB
AMPLITUDE OFESET
15 . 7808

e

i

i

Rl

vy

IF 8w

1 e

CENTER TO MHE

POWE R O «Bm

After Offset

To clear the offset, enter 0 for all the offset values,
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To Make a List Sweep

ok
o
To Make a List Sweep i%
o5
Step 1: Planning the List Sweep 3 §
1. Determine the following parameters before editing the sweep list. 2
Parameter Description ;
Sweep Parameter Frequency (or power for the power sweep)

of each segment. Each segment cannot be
continuous. You can reduce the sweep time
by setting the segment only for the required
part of the trace.

Number of points Number of display points. You can adjust the
display area for each segment by setting this
parameter.

RBW This parameter is for the spectrum analyzer

mode. You can set the resclution bandwidth
for the each segment individuaily. This

is useful if you want to display higher
resolution only for the specific segment.

[F BW This parameter for the network analyzer
mode. You can set the IF bandwidth for
each segment individually. This is useful if
you want to display higher dynamic range
only for the specific segment,

Output Power QOutput power from the RF QUT port of each
segment. The allowable range is -70 dBm
to +20 dBm. When you want to use the
internal tracking generator for spectrum
megsurement, you can set this parameter in
the spectrum analyzer mode. *

* RBW>10 kHz only.

Using Features Common to Both Modes of Operation 6.9



To Make a List Sweep

CH1 & Spectrum 10 dB/ AEF -20 .8 dBm

¢ 30C Hz VBN 300 M ATMNE 10 o8 SWR 11. 4 sefo
CTH1 CENTER 30 MHzZ SRPaN
CHa 3 peotrum 10 dB/S AP ~20 [=1=1.]
v

cHp Zgn#ggcosgszzvﬁw 300 Hz ATH 10 <B 3wgp;¢13‘2 se:
Figure 6-6. List Sweep (Upper) Reduces Sweep Time
Step 2: Editing a Sweep List

L Press SWEEP TYPE MENU EDIT LIST to call the sweep list
editor.

2. Press EDIT to edit the sweep list.

CiHl B/sR log MAG i0 dB/ REF -40 o0&
w7
[eeip, .
R
¥
4+
IF BW 40 wriz ~FOWER o dBm SWk 5C msec
CENTER 70 MMz SPAN 100 KMz
SEG  START STOP FOINTS FOWER IFBW
> 1 100 kHzZ 100 kHz 2 3 dBm 40 kHz
END

Figure 6-7. List Sweep Editor

3. Enter the frequency {or power) range of the segment.
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To Make a List Sweep
m Move the marker to the start point. Then press
SEGMENT: MKR—START.
® Move the marker to the stopping point. Then press MKR—STOP..

& Press to enter the start sweep parameter. Then press
to enter the stop sweep parameter. -

4. Press HUMBERofPGINTS Then enter the number of points for
the segment.
5. Set the output power:

m When in spectrum analyzer mode, ignore this parameter unless
you are using the internal tracking generator. The default value
(0 dBm) is not applied until you turn on the RF Output.

R Press PGHER Then enter the output power level {or the
segment.

6. Set the internal filter bandwidth:

® When in spectrum analyzer mode, press RES BW to set the
resolution bandwidth.

m When in network analyzer mode, press IF B to set the IF
bandwidth.

7. Press SEGMENT DGNE to complete editing the segment.
8. Press ADD to edit the next segment.

9. Repeat list itern 3 to list item 8 until you complete editing of all
required segments.

10. When you finish editing all the segments, press LIST DONE to
complete the sweep list.
To Modify or Delete the Segment
1. Press SEGMENT.
2. Select the segment you want to delete or modify:
» Enter the segment number you want to modify. Then press (x1).
u Move the cursor, “>7, to the segment you want 0 modify by

using the (), the ([}, or the @

3. Do either of the following:

To Press
Modify specified segment EDIT
Delete specified segment DELETE
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To Make a List Sweep

Step 3: Activating the List Sweep
1. Press .

Notes

You can save and recall t;he ed;j;ed sweep Ilst with all other instrument
settings by pressing (Save) (Save) STATE. See “To Save an Analyzer Setting or

Measurement Data” for more information.

For more information about the list sweep, see chapter 6 of the
Function Reference.
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To Use the Trace Memory

To Use the Trace Memory

S8pOjA U0

Step 1: To Store the Trace into the Trace Memory

1. Display the trace you want to store into the {race memory.

2. Press (Display)
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This operation only stores the digitized {race data into the trace
memory (not the display on CRT). You can store the trace data for the
trace memory of each channel individually. The stored trace data is
retained until new data is stored, the analyzer is preset, or power is
turned off,

Step 2: To Display Memory Traces
1. Press (Display)-

2. Select the dispiay trace:

To display Press

Memory trace MEMORY

Data and memory trace together DATA and MEMORY
Data trace I_}A_;'I_'.A

Memory traces are displayed as green {channel 1) or red (channel 2)
to distinguish between the two traces. You can change this color by

using the modify colors menu under MORE. ADJUST DISPLAY.

If the trace memory of the active channel is empty, the error message
(CAUTION: NO VALID MEMORY TRACE) is displayed.

Notes  The scale of the memory trace is coupling with the data trace. If you
want to change the scale sett:ng for only the data or memory trace,

toggle (Scale Rer) DM SCALE [COUPLE] to [UNCOUPLE] . Then toggle
SCALE 'FOR [DATA} or [MEMORY] before you change the settings.

For more information about trace memory, see chapter 5 of the
Function Reference.

Using Featuras Commaon to Both Mades of Operation  6-13



To Offset the Trace

[ T T
To Offset the Trace 1. Press Gigay).
2. Press ﬁ,& :

3. Press OFFSET. Then enter the offset value.

To Press

Set the marker position to the offset value H-g_{-"r';'—}ﬂ;F_i-.‘_SE"'I‘.

Enter the offset value directly DFESE_’I_‘-'. Then
enter the offset
value

4. Press RETURN .

For example, if an attenuator is inserted between a signal source
and the input port of the analyzer, the offset function corrects the
attenuation of the input signal and displays the trace referenced to
the input signal to the attenuator.

Offset indicator, ~0, appears on the left side of the grid.

CHi1 5 Spectrum 10 oB/ REF QO gBm CH1 S Spectrum 10 gf/s HEF O oBm

CATH MATH BFFEET

7 i |

AR
P o LR M e 210 ] IJ‘E illifl ILML“}” . I ' - i '
HBWA 10 ki VRW 10 xHz ATN 10 B SWR 20.02 msec HEWE 10 k2 YaW 10 KMz ATh 10 4B SWP 20 0Z maac
CEMNTER 1 GHz SPAN  BOO wHZ CENTER {1 GHz GPRAN  BOO0 Kk

6 dB Attenuated Signal After Offset

Figure 6-8. Offsetting the Trace

To Clear the Offset 1. Press (Display).
2 Press DATA MATH [DATA-0] .
3. Press DEFAULT GAIN & OFS.

Notes  For more information about offsetting and multiplying traces, see the
Function Reference.
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To Use the Trace Math Function

.
@
To Use the Trace Math Function 52
g ™
1. Press (Daplay). 8 i
2. Press DATA MATH [DATAL. §
3. Do one of the following: E
g
To Press

Add Trace with Memory Trace DATA+'MEM

Subtract Trace with Memory Trace DATA-MEM

Divide Trace with Memory Trace DATA/MEM

To Turn Off the Data Math Function
1. Press (Display).

To Multiply the Trace 1. Press (Gisolay).
2. Press DATA MATH [DATA].

3. Press GAIE Then enter a multiplication factor:

To Use

Change value continuously @

Change value with 1-2-5 steps DD

Enter value directly (¢} ... (8) and unit keys

To Clear a Multiplied Trace

1. Press (Display)-
2. Press DATA MATH [G+DATA] .

3. Press DEFAULT GAIN & OFS |
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To Print and Plot

T ———
To Print and Plot This step provides the following procedures for printing and plotting:

® To print out a display image

& To see or print a measured value list

m To print an analyzer setting

® To plot a display image

& To plot to a transparent sheet

® To use a different HP-IB address for the printer/plotter

To Print Out a Display Image
' 1. Connect the printer to the analyzer with an HP-IB cable,
Set the HP-IB address of the printer to 1.
Verify that the printer is NOT set to the “Listen Always” mode.

Press ([ocal). Then press SYSTEM CONTROLLER .

;o WM

Press PRINT{STANDARD} to print out a display image.

To stop printing or plotting in progress, press CE}PYABORT .

To See or Print a Measured Value List

1. Press (Copy).
2. Press MORE LIST VALUES to display the measured value list.

® Tp see all of the measured value list, press NEXT PAGE. or
PREV PAGE to turn the pages.

» To print or plot out the measured value list, press
PRINT [STANDARD] or PLOT respectively.

® o return to the measurement display, press RESTORE DISPLAY.
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To Print an Analyzer Setting

To Plot a Display Image

1. Press {Copy).

To Print and Plot

2. Press MORE. OPERATING PARAMETERS to display the analyzer

setting table as shown below.

3. Press PRINT{S

FANDARD] . to print out the settings.

4. To return to the measurement display, press RESTORE D_ISPLAY .

Analyzer Setting Table

GPERATING PARAMETER
ANALYZER TYPE

SWEEP TYPE

NUMBER of POINTS

RF OUT

PORT 1 ATTEN.

PORT 2 ATTEN.
GROUP DELAY APERTURE
PHASE OFFSET

PORT t EXTERSIOR
PORT 2 EXTENSION
INPUT R EXTENSICN
INPUT A EXTERSIOK
INPUT B EXTENSION

VELOCITY FACTOR

CAL KIT

0
CAL TYPE

CH1

HA

LIN FREQ
201

OR

0 dB

0 dB

1 % SPAN
oo

0s

08

0=

Qs

[

OFF

1

Tmm
50 ohm
NONE

CH2

NA

LIN FREQ
201

ON

0 dB

0 dB

1 % SPAN

a

- s B = BN o B~ N =
w®

oFF

Tmm
50 ohm
NONE

1. Connect an HP-IB plotter to the analyzer with an HP-IB cable.
2. Set the HP-IB address of the plotter to 5.

3. Press ([ocal). Then press SYSTEM CONTROLLER .

4. Press fﬁLﬁ_'I"_' to plot out a display image.

To stop printing or plotting in progress, press (Copy) COPY AB'GP@T .
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To Print and Plot

To Plot to a Transparent Sheet
1. Press (Copy) DEFINE PLOT.
2. Toggle PLOT SPEED to [SLOW] .
3. Set a transparent sheet on the plotter.

4. Plot the image as described in the “To Plot a Display Image”
procedure.

To Use a Different HP-IB Address for the Printer/Plotter
L. Press (foci) SETABDRESSES

2. Press ADDRESS: PLO’I‘TER or ADDRESS: PRINTER. Then enter a

new HP-IB address.
3. Press B.ETURR to return to the top menu,

Notes  Available printers and plotters are listed in chapter 9 of the Function
Reference.
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To Save and Recall

To Save and Recall §

This step provides the following procedures for saving and recalling:

® To save an analyzer setting or measurement data

Sapo ylog

e To recall a saved analyzer setting
® To save a display image to an HP-GL file

g:}.
f
@
2
=3
c
2
0
()
o
3
3
&
3
it
a

» 'To save measured data for a spreadsheet

® To copy the file
m To initialize a disk for use
# To initialize the RAM disk for use

To Save an Analyzer Setting or Measurement Data

Note
W

1. Insert a LIF or DOS formatted 3.5 inch disk into the built-in disk
drive {(if you are recalling an instrument state file from the RAM
disk, skip this step).

2. Press (Save).

3. Select a save data type:

Save Data Type Press
Instrument states only STATE
Measurement data only! DATA OMNLY (binary)

1 You can specify a data array type. See the “To Specify a Data Array Type”
procedure.

4. Select where the file is stored by pressing either
S'I'UR 'I}E a DISK} (for the built-in disk drive) or

MEMORY] (for the RAM disk).

5. Enter a filename. Then press DONE.

The analyzer automatically detects the disk format as either the LIF
(Logical Interchange Format) or DOS {Disk Operating System). If you
insert an any other format type disk, an error message is displayed.

For more information, appendix C of the Function Reference provides
a complete list of the instrument state to be saved.

You can automatically recall the instrument state every time the
analyzer is turned ON. Use “AUTOREC” as a filename. The analyzer
recalls this file from a disk that is inserted in the built-in disk drive
when it is turned ON,
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To Save and Recall

To Specify a Data Array Type
1. Press (Sziz) DEFINE SAVE DATA .

2. Toggle to Uﬂoﬁ the item what you want to save:

Data array Toggle

Raw data array RAW on OFF to ON off.

Calibration data array ~ CAL ‘on OFF to ON off

Data array I)ATA onﬂFF to ﬂNj.‘c::-f'f
Memory array MEM on OFF to ON off

CE on OFF to ON off

Data Trace array DATA TH
n OFF to ON off

Memory Trace array MEM TRACE

3. Press RETURE to return to the top menu.

To Recall a Saved Analyzer Setting

1. Insert a disk (if you are recalling an instrument state file from the
RAM disk, skip this step).

2. Press (Recall).

3. Select where the file is stored by pressing either
STOR DEV [DISK] (for a built-in disk drive) or
STOR DEV [MEMORY] (for a RAM disk).

4. Search for the filename you want to recall (the files are listed on
the softkey label).

5. If a target file is not listed on the softkey label, turn the label page

by pressing PREV FILES or NEXT FILES.

6. Press the softkey corresponding to the filename label.
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To Save and Recall

To Save a Display Image to an HP-GL File

sapoiy Yijog

2. Press GRAI’H S.

3. Select where to store the file by pressmg either STE}R DEV EDISK]
{for a built-in disk drive) or STUR DEV [MEMGRY} {for a RAM disk).

22
“
(3
z
o
sy
o
w
9]
o
3
3
o
-
—
o]

4. Enter filename. Then press DUNE

The analyzer saves an HP-GL file with an extension, “ .HPG” for a DOS
format, or a suffix, “_G” for a LIF format.

If you want to change the extension for a DOS format, press
ASGII"""SAVE DEFINE EX’I‘ENSIUH GR&PHICS £. HPG] to call the
extension defining menu. Then enter a new extension. This feature is
only available for a DOS format disk.

If there is a file that has the same name you entered on the disk, the
error message, “filename error” will be displayed. To save the file,
use the other filename to save or purge the old file. To purge a file,
press (Save) FI ___.XLITIES PURGE FILE then select the displayed
filename by pressing the associated softkey.
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To Save and Recall

To Save Measured Data for a Spreadsheet
1. Insert a I.‘)OS format dJSk into the built-in disk drive.

2. Press (Save) -

5. Enter a filename. Then press DﬂNE

The analyzer saves an ASCII file with a “.TXT” extension. If you want
to change the extension, press (Save) ASCII SAVE DEFINE EXTENSIDN

to call the extension defining menu. Then enter a

new extension.

The measured data is saved as ASCII text. Each value is separated by
a tab. When you open this file from the spreadsheet software, specify
the file format as the “TEXT with TAB delimiter”.

i

CHANNEL. 1 H
MEASURE TYFE. S |
FORMAT TYPE . SPECTROM URET . i

Fraquency Giuta frace emary Traow
ST T3 T
S0E-aT X3
S0E BITE
E.3 DB
SIE BIME
S1E B AE
SIE DATE
SIE 1006
SIE BIAE G
S1E DASE
S1E BATES
SiE BA0E
SPE SAE A
2 SA0E %

Figure 6-9. Reading Saved Data from Spreadsheet Software
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To Save and Recall
To Copy the File 1. Press FILE UTILITIES.

2. Press COPY FILE.

SapoN Yyiog

3. Select a storage dev1ce where the ﬁle is stored by togglmg

@
¥
(o}
@,
&
]
o3
n
G
<
3
=
9
pra
—
Q

4. Search for the filename you want to recall (the files are listed on
the softkey label).

5. If a target file is not listed on the softkey labels, turn the label page
by pressing PREV PAGE or BEEXT PAGE

6. Press the softkey corresponding to the filename label.
7. Enter the fllename of the target file

8. Select the target storage device by toggling S‘i‘Dﬁ _DEV [DISK] or

9. Press DONE to copy the file.

You cannot copy a file between the LIF and DOS formats. When you
want to copy a file on a DOS formatted disk to the RAM disk, you
must initialize the RAM disk to the DOS format.

To Initialize a2 Disk for Use

i Initializing the disk erases all data on the disk.

v

Note

Verify that the disk is not write protected.
Insert the disk.
Press (Save) FILE UTILITIES

Select the disk format (either DOS or LIF) by toggling
FGRMM‘"'{D[}SI or [LIF}

Lol S o

o

Toggle to STOR DEV  [DISK] to select the disk drive.
6. Press INITIALIZE.

7. Press INITTALIZE DISK: YES to initialize the disk.
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To Save and Recall

To Initialize the RAM Disk for Use

Note # Initializing the RAM disk erases all data on the RAM disk.

2. Select the disk format (either DOS or LIF) by toggling
FORMAT [D0S] or [LIF].

3. Toggle to STOR DEV  [MEMORY]' to select the RAM disk.

The files on the RAM disk are kept until the analyzer is turned off,
When the analyzer is turned off, the data on the RAM disk is lost.

The format is retained in the backup memory. The analyzer initializes
the RAM disk automatically every time it is turned ON (using the
format in the backup memory).

Notes For more information about saving data, see chapter 8 of the
: Function Reference.
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A

Manual Changes

Introduction This appendix contains the information required to adapt this manual
to earlier versions or configurations of the HP 4396A than the current
printing date of this manual. The information in this manual applies
directly to the HP 4396 A Network/Spectrum Analyzer serial number
prefix listed on the title page of this manual.

P;
=
jai}
=3
=
L
¢
o
o
=
(=}
@O
o

Manual Changes To adapt this manual to your HP 4396A, refer to Table A-1 and
Table A-2, and make all of the manual changes listed opposite your
instrument’s serial number and firmware version.

Instruments manufactured after the printing of this manual may be
different than those documented in this manual. Later instrument
versions will be documented in a manual changes supplement that
will accompany the manual shipped with that instrument. If your
instrument’s serial number is not listed on the title page of this
manual or in Table A-1, it may be documented in a yellow MANUAL
CHANGES supplement,

Turn on the line switch or execute the “*IDN?” command by HP-IB
to confirm the firmware version, See HP-IB Command Reference {or
information on the “*IDN?” command. For additional information on
serial number coverage, see chapter 1 of the Function Reference.

Table A-1. Manual Changes by Serial Number

Serial Prefix or Make Manual
Number Changes

Table A-2. Manual Changes by Firmware Version

Version Make Manual
Changes

Manual Changes A1



To Save and Recall
I S S

Serial Number Hewlett-Packard uses a two-part, nine-character serial number that is
stamped on the serial number plate (see Figure A-1) attached to the
rear panel. The first four digits and the letter are the serial prefix and
the last five digits are the suffix,

( [§99) YOKOGAWA HEWLETT-PACKARD |
s£r 0. 3241J00101

(AK] - MADE IN JAPAN 33

R,
PREFEX SUFFIX

CHSOH0

Figure A-1. Serial Number Plate
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7
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analyzer mode
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built-in disk drive , 6-17
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C

calibration
1-path 2-port , 4-21
75 @ configuration , 2-22
external reference , 2-21
full 2-port , 4-19
kit | 4-23
response , 4-16
response & isolation , 4-16
S-11 1-port , 4-17
S-22 L-port , 4-18

turning off reference level calibration ,
2-21

calibration , 4-15

calibration data , 6-17
calibration for spectrum measurement , 2-20
calibration method , 4- i5
CAL KIT , 4-23
CAL OUT output , 2-20
capturing unstable signal , 2-26
carrier to noise ratio , 3-4
27
center frequency

marker—s , 2-7

peak— |, 2-8
center frequency , 2-7
center step

setting , 2-9

CENTER. §TEP SIZE , 2-0
@1, 23, 4-3
, 23, 4-3

channe!

active | 2-3, 4-3

dual , 2-3

spiit , 2-3
character entry , 1-2
CLEAR SUB MKR , 2-27, 4-28
connect

unknown signal , 2-2
CONTINUQUS |, 2.5, 2-25, 4-6
CROSS CHAN', 2-13, 3-14
CW FREQ , 4-6

D
DATA and MEMORY , 6-10
data array , 6-17
data hold
maximum , 2-25
minimum , 2-25
DATA HOLD , 2-25
DATA MATH , 6-13
DATA ONLY , 6-17
DATA—MEMORY. , 6-10
data trace array , 6-17
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detecuon mode
sample , 3-2
deviation , 5-6
disk
initialize , 6-20
display
overlap channel , 2-3
split channel , 2- 3
B&M SCALE[UNCGUPLE] 4-12
DOS , 6- 17

DUT

: i i;'DELAY 5-4, 5-6
eiectrlca} iength 5-4
entry

character , 1-2

numerical data , 1-2

Ezzon) , 12

equlvaient nmse bandwidth , 3-2

13

EKP&NIJEB PHASE 4—7
extended cabie 5- 8
extension , 6-18
EX‘I‘ERNAL , 2-4, 4-4

EXT TRIGGER connector , 2-4, 4-4

F

file
copy , 6-19
purge , 6-18
file format
DOS , 6-20
LIF, 6-20
filter , 5-2
format
group delay , 5-7
network analyzer , 4-7
noise , 3-2
smith chart , 4-8
w 2-6, 4 7
FREE . RUH 4-4
frequency
center , 2-7
full span, 2-1!}
span, 2-11

Index-2

zero span , 3-11
frequency resolution , 2-23

G

GAIN , 3-2

gate trigger
averaging , 3-9
edge mode , 3-8
gate delay , 3-5
gate length , 3-5
level mode | 3-8
RBW , 3-8
VvBW , 3-9

gate trigger , 3-5

go/no-go testing | 6-2

group delay , 5-7

group delay aperture , 5-7

H

hardkey , 1-1
harmonics
displaying , 2-9
HP 118528 option C04 , 2-22
HP-GL, 6-18
HP-1B address , 6-14, 6-16

1

IF bandwidth , 4-14
IF BW , 4-14
IMAGINARY 4-7
impedance , 4—9
initialize disk , 6-20
initialize RAM disk , 6-20
input impedance , 2-22
input port 4-7

INPUT 7,222
mstrument: state , 6-17

K

keyboard , 1-3
key operation , 1-1

L

LIF, 6-17
limit, line
table , 6-3
to edit | 6-3
limit line test
activating , 6-5
beep , 6-5
display line , 6-3
maodify table | 6-4
offsetf line | 6-6
limit line test , 6-2




linear phase 5-6

hsten aiways 6-14
llst sweep 7 6 7

manual changes , A-1
marker
displaying difference , 2-28, 4-29
fixed Amarker , 3-4
marker list , 2-27, 2-30, 4-28
noise marker , 3-4
reading value |, 2-23, 4-27
to center , 2-7
tracking Amarker , 3-13
transition time , 3-11
Amarker , 2-28, 4-29
(Marker) , 2-23, 4-27
max hold , 2-25
measurement
3 dB bandwidth , 5-2
cable electrical length , 5-9
carrier to noise ratio (C/N}, 3-4
noise level |, 3-2
peak to peak of ripple , 4-31
ripple parameters , 4-31
time domain , 3-11
time gated , 3-B
zero span , 3-11
MEMGRY 6-10
memory array , 6-17
memory trace , 6-13
memory trace array , 6-17
microfiche , x

MKR LIST , 2-27, 2-30, 4-28
MKR—CENTER , 2-7
mmcma STEP , 29
MKR—DELAY , 5-6
MKR—LEFT NG , 2-31
MKR--REFERENCE. , 2-15
MKE—RIGHT RNG , 2-31
MKRSA—SPAN |, 2- 14

MKR. TIME , 3-11
MKRA—SEARCH RNG , 2-31

multiply trace , 6-13

N

N-BNC adapter , 2-2, 2-20
NEXT PEAK , 2-29
NOISE , 3-2

NDISE FDRM , o4

noise ma.rker 3-4

NUMBER ‘of GRGUPS 2-5, 4-6
numerical keys , 1-2

0

DFFSET 3-2

opened cable reflection , 5-9
GPERATING PARAM_ETERS 6-14

option 1D6 , 3-5
oscxIloscope 3-5

P

PART ‘SRCH , 2-31, 4-31

peak
defining peak specification , 4-32
setting to center , 2-8
to search multiple peaks ., 2-30
to search single peak , 2-29

PEAK: ALL 2-30
PEAK DEF MENU , 2-33, 2-34, 432, 4-33
PEAK—»,CEN’I‘ER 2 8
PEAKS LEFT 2 30
PEAKS RIGH’I' 2-30
peak threshoid 2-33
PHASE 4-7
plot

display image , 6-15
_ transparent sheet , 6-15
PULAR CHART , 4-7
port extensxon 5-8
PDRT EXTENSIDN 5-8
power , 2-6
POWER" SWEEP , 4-6

) , 2.2, 43

print
analyzer setting , 6-14
display image , 6-14
list values, 6-14

PRINT 6- 14

purge ﬁie 6-18
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R

R. , 47

RAM disk
initialize , 6-20

raw data , 6-17

RBW

to set, 3-8
B.EAL 4 7
recall

analyzer setting , 6-18
automatically , 6-17
reference level
marker— |, 2-15
setting , 2-15
reference level cahbramon 2-20

reiative permitivny (ER) 5-b
repemtwe sampling mode , 3-11

resolutlon 2-23
resolution bandmdth (RBW) , 2-17

RES?GNSE 4-16

RESPHHSE 2 ISGL’H 4-16
rotary knob , 1-2

S

sample detection , 3-2
sampling mode , 3-11
save
analyzer setting , 6-17
data array type , 6-17
display image , 6-18
extension , 6-18
measurement data , 6-17
SCALE/DIV. , 2-16
scale/division
setting , 2-16
scale/division , 4-12
search
multipie peaks , 2-30
peak definition , 4-32
range , 4-31
search range , 2-31
target value , 4-30
to define peak shape , 2-34
to define peak threshoid , 2-33

SEARCH TRK', 2-8, 3-13
SEGMENT , 6-4
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serial number , A-2
set up time (SUT), 3-5, 3-8
shorted cable reftection |, 5-9
signal delay (SD), 3-5
signal track

cross channel | 3-14
51gna1 track , 2- 12 2-26

TR |, 2-12, 2-26, 3-14

31g'n'al Mdth (r) 3-5
SIHGLE 2-b, 2-25, 4-6

softkey , 1-1
span
full , 2-11

narrowing , 2-12
sefting , 2-11
Amarker— , 2-14
zooming , 2-13
, 2-11
S-parameter test set , 4-2, 4-7
spectrum monitoring , 5-3
SPLIT BISP 2-3
spreadsheet 6 19
standard class
assignment , 4-25
label , 4-24
specifying , 4-25
standard definition
table , 4-23
, 4-11
STATE , 6-17

STATISTICS |, 4-31

G, 411

sub-marker
using , 2-27, 4-28

SUB !-{KR 2-27, 4-28
sweep

linear , 4-6

log , 4~6

power , 4-6

to stop , 2-25, 4-28
sweep condition , 4-6
SWEEP: ‘HOLD , 2-25, 4-28
sweep time
~ minimize , 2-19
SWEEP TIME 3-15
sweep type , 4 6
swept harmonics , 3-13
SWR 4-7



time gated spectrum analysis , 3-b
toggle keys | 1-1
trace arithmetic , 6-13
trace math

to add , 6-13

to divide , 6-13

to subtract , 6-13
trace math , 6-13
trace memory , 8-10
trace offset

clear , 6-12
,setting 6‘11‘

- 2- 4 44
trigger event , 4-6
trigger mode , 2-4, 4-4
trigger signal
negative , 2-5, 4-5
positive , 2-b, 4-H
trigger source
external , 2-4, 4-4
internal , 2-4

'I'RIG FLRTY 2-5, 4-

U

AMKR 2-28, 4-29
unit , 26

v
YELOCITY FACTOR , 55
VIDEH 3-11

vndeo bandwldth (VBW), 2-18
VIDED BH 2-18

video tngger 3-11

voitage , 2-6

w

WIDTH , 5-2

Y

Y
__converting , 4-9

aeﬂ 49

converting , 4-9

zooming
setting magnification , 2-13
Amarker , 2-14

zooming , 2 13

ZGDMING APERTURE 2-13

Z ‘I’ra.ns 4-9
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REGIONAL SALES AND SUPPORT OFFICES

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

ASIA

Hewilett-Packard Asia Ltd.
47/F, 26 Harbour Road,
Wanchai, HONG KONG
G.P.0. Box 863, Hong Kong
Tel: (852)3-8330833

Telex: 76793 HPA HX
Cable HPASIAL TD

AUSTRALASIA

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

Tel: (61)895-2895

Telex: 31-024

Cable: HEWPARD Melbourne

CANADA

Hewlett-Packard {Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V IM8
Tel: (416)678-9430

Telex: 069-8644

JAPAN

Yokogawa-Hewlett-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 Middlc East
Operations

Atrina Centre

32 Kifisstas Avenue
Paradissos-Amarousion, ATHENS
Greece

Tel: (30)682 83 11

Telex: 21-6588 HPAT GR

Cable: HEWPACKSA Athens

May, 1990
P/N 04284-90009

BENELUX & SCANDINAVIA

Hewiett-Packard S AL
Ullenstede 475

P.O. Box 999

NL-1183 AG AMSTELVEEN
The Netherlands

Tel: (31)20/43 7771

Telex: 18 919 hpner nl

SOUTH & EAST EUROPE,
AFRICA

Hewictt-Packard S.A.

7 rue du Bois-du-Lan
CH-1217 MEYRIN 2, Geneva
Switzerland

Tel: (41)22/83 1212

Telex: 27835 hmea

Cablc: HEWPACKSA Geneva

FRANCE

Hewlett-Packard France

Parc d’activites du Bois Briard
2, avenue du Lac

91040 EVRY Cedex

Tek 16/077 8383

Telex: 6923 15F

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Hewlctt-Packard-Strasse
Postfach 1641

D-6380 BAD HOMBURG
West Germany

Tecl: 06172/400-0

Telex: 410 844 hpbhg

ITALY

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

1-20063 CERNUSCO SUL
NAVIGLIO

(Milano)

Tel: 02/92 36-91

Telex: 334632

UNITED KINGDOM

Hewlctt-Packard Lid.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR

Tel: 734/78/ 47 74

Telex: 847178

EASTERN USA

Hewictt-Packard Co.

4 Choke Cherry Road
ROCKVILLE, MD 20850
TEL: (301)670-4300

MIDWESTERN USA

Hewlctt-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, 1L 6008
Tel: (312)255-9860

SOUTHERN USA

Hewlett-Packard Co.
2000 South Park Placc
P.0O. Box 105005
ATLANTA, GA 30348
Tel: (404)955-1500

WESTERN USA

Hewlett-Packard Co.

5161 Lankershim Blvd.

P.O. Box 3919

NO., HOLLYWGOOD, CA 91609
Tel: (818)566-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Peer Creck Road

PALO ALTOQ, CA 94304

Tel: (415)857-1501

Telex: 034-8300

Cable: HEWPACK







