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Safety Summary

To ensure thorough urderstanding of ali functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument,

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.

M Warning Labels

Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have
any guestions regarding warning labels, please ask your nearest Advantest dealer. Qur address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injory.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

M Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

® Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

@ When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go,

@ When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

@ Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

@ Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not include a safety
ground terminal.

@ Be sure 1o use fuses rated for the voltage in question.

® Do not use this instrument with the case open.
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® Do not place objects on top of this product. Also, do not place flower pots or other containers
containing liquid such as chemicals near this product.

@ When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets.

@ When using the product on a cart, fix it with belts to avoid its drop.

@ When connecting the product to peripheral equipment, turn the power off.

B Caution Symbols Used Within this Manuai

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

M Safety Marks on the Product

Safety-2

The following safety marks can be found on Advantest products.

: ATTENTION - Refer to manual.
: Protective ground (earth) terminal,

% : DANGER - High voltage.

CAUTION - Risk of electric shock.
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B Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4 Other
Items possessing cyan, organic phosphorous and hexadic chromium
and iterns which may leak cadminm or arsenic (excluding lead in sol
der).

Example : fluorescent tubes, batteries
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Cautions on Using the R3267/73

Restrictions on Memory Cards

There is a possibility that writing, reading or formatting memory cards, which comply with the JEIDA stan-
dard, may fail when used with this instrument. In particular, a memory card with no attribute memory or the
one whose atiribute memory is not defined cannot be used with the instrument, even if it is normally used
with personal computers.

The following are the restrictions on the memory cards that can be used with the instrument.

(1) Memory Cards Compliant with the Instrument

SRAM Cards

-

The ones that have a memory space of 64 KB or more and are compliant with JEIDA 4.0
{PCMCIA 2.0} or later

The ones with or without the attribute memory

For :e ones without attribute memory or with an empty attribute memory, the following must be
mes:

1. “Writing, reading, and physically and logically formatting the media are possible.

2. Sectors are arranged from the head of common memory in a single partition without ECC
{ Error Check Code).

For the ones with Level 1 device information as attribute information, the following must be met:
1. Writing, reading, and physically and logically formatting the media are possible,

2. Sectors are arranged from the head of common memory in a single partition without ECC.

For the ones with Level 2 device information as attribute information, the following must be met;
1., Physically formatting the media is not possible.
2. Reading or writing the media is possibie depending on whether it has ECC or not.

Without ECC: Reading, writing and logically formatting the media are possible.
With ECC: Reading the media only is possible.

For the ones with plural partitions, the partitions written in the first format information can be
used (the partitions, however, must be according to the basic DOS partitions).

Disk Cards compliant with the PCcard-ATA standard

-

*

T/Q cards compliant with JEIDA4.2 (PCMCIA2.1) or later under the PCMCIA-ATA standard
For flash disk cards and hard disk cards, the following must be met:
Logically and physically formatting the media is not possible.

For the ones with plural partitions, the partitions written in the first format information can be
used (the partitions, however, must be according to the basic DOS partitions),
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Cautions on Using the R3267/73

EPROM cards and plane flash memory cards

» Reading only is possible when data is written in the same format as SRAM cards.

(2) Cards that cannot be used with the instrument

DRAM cards
1/O cards

Cautions-2
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PREFACE

This manual(Vol.1) provides the information necessary to check functionality, operate and program the R3267/73.

The procedure for conducting the performance test is described in a separate volume (Vol.2).

(1) Organization of this manual

This manual consists of the following chapters:

Safety Summary

To use the analyzer safely, be sure toread
this manual first.

1. Introduction

« Product Description

»  Standard Accessores and Power Cable Options
»  Operating Environment

*  Operation Check

»  (Cleaning, Storing and Transporting

Includes a description of the analyzer and
its” parts along with information on its’
operating environment and how to per-
form a system checkout,

2. Operation
+ Controls and Connectors on the Front and Rear Panels
»  Screen Annotation

e Basic Operation
o Measwrement Examples

Describes the names, functions and anno-
tations of each part on the panels. You can
learn the basic operations of the analyzer
through the examples shown in this chap-
fer.

3. Reference

= Menu Index
«  Menua Map
+ Functional Description

Shows a list of operation keys, and
describes the function of each key.

4. Principle of measurement

= Input saturation
+  ACP measuremenis (internal processing and setting the Root

Nyquist filter for both the Full screen and Separate screen
modes)

»  Operation of the gated sweep

Describes the principle of operation nec-
essary for taking measurements more
accurately.

3. Remote Control
« GPIB
s RS-232

Gives an outline of the GPIB and RS-232
interfaces, and how to connect and set
them up. Also included are a list of com-
mands necessary for programming and
using the program examples.

6. Specifications

Shows the specifications of the analyzer.

APPENDIX A.] Before Contacting ADVANTEST with a problem

Refer to this section when you have any
problems.

APPENDIX A2 Error Messages

If an error occurs during operation, an
error number and its corresponding error
message are displayed. The meaning of
each error is explained in this section,
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Preface

APPENDIX A.3 Glossary Terminology related to the spectrum ana-

lyzer is explained in this section.

APPENDIX A .4 dB Conversion Formulas

(2) Typeface conventions used in this manual

Panel keys and soft keys are printed in a contrasting typeface to make them stand out from the text as
follows:

Panel keys: Boldface type Example: FREQ, FORMAT

Soft keys: Boldface and italic type Example: Center, Trace Detector

When a series of key operations are described using a comma between two keys.

There are various soft menus vsed 10 switch between two states such as ON/OFF and AUTO/MNI.

For example, when turning off the Display ON/OGFF function, the annotation “Display ON/OFF(QFF)”
1s used.

When switching the RBW AUTO/MNL function to MNL, the annotation “REW AUTO/MNL(MNL)”?
is used. '

(3) Trademarks

-

Preface-2
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1.1

i.1 Product Description

INTRODUCTION

This chapter provides the following information:

+  Product description '

+ A list of standard accessories and power cable options
*  Operating environment

«  How to verify that the analyzer is functioning properly

+  How to clean, store, and transport the analyzer

Product Description

The R3267/73 spectrum analyzers are high-performance and multi-featured analyzers (with basic functions)
that respond to customer demands for the Future Public Land Mobile Telecommunication System and have
a high ratio of C/N (carrier to noise).

The key features of the analyzer are listed below:

»  Wide frequency ranges: R3267 100 Hz to § GHz
R3273 100 Hz to 26.5 GHz

»  Excellent signal purity: -110 dBc/Hz 10 kHz offset

«  Wide dynamic range: 137 dB or more (at 2 GHz)

+ High-speed zero span sweep: I Jsec

+ Precision level measurements

» High-speed measurements with 20 traces/sec

+  Various types of interface that permit an easy systematization: GPIB, parallel and RS232 interfaces

+ A 3.5-inch floppy disk drive equipped as standard (Compatible with MS-DOS)

1-1
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1.2 Accessories

1.2 Accessories

Table 1-1 lsts the standard accessories shipped with the analyzer. If any of the accessories are damaged or
missing, contact a sales representative. Order new accessories by type name.

Table 1-1 Standard Accessories List

Name of accessory Type name Quantity Remarks
Power cable AO1413 1 *1
.lnput cable A01036-0150 1 ﬁQJQJ 5’/&19 Visok ol
N-BNC through connector JUG-201A/U 1
Power fuse T63AR250V 1
Front cover | *2
R3267/73 Operation manual | ER3267/73 1 English

* 1. Depends on the type specified when purchasing the analyzer.
There are 11 types of power cables available (see Table 1-2).
You can order power cables by model number or by option number.

#2. The front cover does not come with the analyzer when OPT 85 (JIS Rack Mount Set) or OPT 86
{EIA Rack Mount Set) is specified in a purchase order.
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Table 1-2 Power Cable Options

1.2 Agcessories

Plug configuration

Standards

Rating, color

Model naumber

and length {Option number)

JIS: Japan 125Vat7A Straight:  A01402
Black

Law on Electrical Appliances 2m (6 Angled:  A01I412

UL: United States of America 125Vat7A Straight:  A01403
Black {Option 95)

CSA: Canada 2m{6f) Angled:  A01413

CEE: Furope 250 Vato A Straight: A01404

DEMKO: Denmark Gray (Option 96)

NEMKO: Norway 2 m (6 ft) Angled:  A01414

VDE: Germany

KEMA: The Netherlands

CEBEC:  Belgium

OVE: Austria

FIMKO:  Finland

SEMKO:  Sweden

SEV: Switzerland 250 Vat6 A Straight:  AQ1405
Gray {Option 97)
2m{6f) Angled:  A01415

SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
2m (6 1t) Angled:  ewmmememe

BS: United Kingdom 230 Vat6 A Straight;  A01407
Black {Option 99)
2m (6 fi) Angled: A01417
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1.3 Operating Environment

1.3 Operating Environment
This section describes the environmental conditions and power requirerents necessary to use the analyzer.

1.3.1 Environmental Conditions
The analyzer should be only be used in an area which satisfies the following conditions:
¢ Ambient temperatare:  0°C to +50°C (operating temperature)
»  Relative humidity: 83% or less (without condensation)
= An area free from corrosive gas
»  An area away from direct sunlight
+ A dust-free area
»  An area free from vibrations

* A low noise area
Although the analyzer has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is
unavoidable.

+  An area allowing unobstructed air flow
There is an exhaust cooling fan on the rear panel and exhaust vents on both sides and the bottom
{toward the front) of the analyzer. Never block the fan and these vents.
Keep the rear panel [0 centimeters away from the wall, In addition, do not use the analyzer upright
turned the front panel side down. The resulting internal temperature rise will affect measurement
accuracy.




R3267/73 Spectrum Apalyzer Operation Manual

Direct sunlight
L Y

C Corrosive
> NRCY

PN N N TN g P P P

Vibration

»  Avoid operation in the foilowing areas.

Front

/|

» Do not use the analyzer
upright with the front
panel down.

1.3.1 Environmental Conditions

N\ =

e —
€
Line Filter q

L

= Use a noise cut filter when there is a large
amount of noise riding on the power line.

Front

i i

»  Keep the rear panel 10 centimeters
away from the wall

Figure 1-1 Operating Environment

The R3267/73 can be used safely under the following conditions:

= Altitude of up t0 2000 m
= Installation Categories I

«  Pollution Degree 2
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1.3.2 Power Requirements

1.3.2 Power Requirements
The power supply specifications of the analyzer are listed in Table 1-3.
Table 1-3 Power Supply Specifications
100 VAC Operation 200 VAC Operation Remarks
Input voltage range Vi 132V 98 V1o 250V Automatically switches
, between input levels of
Power consumption 300 VA or below
CAUTION To prevent damage, operate the analyzer within the specified input voltage and frequency ranges.
1.3.3 Power Fuse
CAUTION:
L. When a fuse blows, there may be some problem with the analyzer. Contact a sales representative before
replacing the fuse.

1-6

2. Forfire prevention, use anly fuses with the same rating and same type.

The power fuse is placed in the fuse holder which is mounted on the rear panel. A spare fuse is located in
the fuse holder.
To check or replace the power fuse, use the following procedure:

1. Press the POWER switch (on the front panel) to the OFF position.

2. Press the MAIN POWER switch {on the rear panel} to the OFF position.

Disconnect the power cable from the AC power outiet.

Ly

4. Remove the fuse holder on the rear panel (See Figure 1-2).

5. Check (and replace if necessary) the power fuse and put it back in the fuse holder.
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1.3.3 Power Fuse

Power fuse

Fuse holder (removed)

Use a flatblade screwdriver

Figure 1-2 Replacing the Power Fuse
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1.3.4 Power Cable

1.3.4 Power Cable

CAUTION:
L Useapower cable rated for the voltage in question. Be sure however to use a power cable conforming to safety
standards of your wation when using a product overseas (See Table 1-2).

2. Besureto plug the power cable into an electrical outlet which has a safety ground terminal. Grounding will
be defeated if you use an extension cord which dose not inciude a safety ground terminal.

3. Turn the MAIN POWER switch (on the rear panel} and the POWER switch (on the front panel) off prior to
connecting the power cable.

To AC power outlet ~ Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.4 System Checkout

1.4 System Checkout

This section describes the Selftest which must be performed when operating the analyzer for the first time.
Follow the procedure below:

I. Check to see that the POWER switch (on the front panel) and the MAIN
POWER switch (on the rear panel) are turned off.

2. Connect the powet cable provided to the AC power supply connector on the rear
panel.

CAUTION: To prevent damage, operate the analyzer within specified input voltage
and frequency ranges.

io 7 AC power supply
~ /T connector

Figure 1-4 Connecting the Power Supply Cable

(V8]

Connect the power cable to the outlet.
4. Turn on the MAIN POWER switch (on the rear panel).
3. Tum on the POWER switch (on the front panel).

The analyzer performs the Initiaf test (processing time: approximately 10 sec-
onds). The start-up screen is displayed as shown in Figure 1-5.

NOTE:
1. There is a possibility that the screen display Is different from the one shown in Fig-
ure 1-5, depending on previously saved conditions.

2. An error message will be displayed when an abnormal condition is defected. Refer
to the list of error messages to solve the problem (Refer to Section A.2).

1-9
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1.4 System Checkout

REF 0.0 dB» -
e dB/ *A_Write Horm B Blank Merp

i

e il i ALY :
CERTER 13.25 Ghz SP&t 26.50 GHz
RBW 3 Mz VBW 3 Wiy SWP A8 ms  ATT 19 dB

i

Figure 1-5 Start-up Screen

6.  Attach the N-BNC adapter to the INPUT connector on the front panel and con-
nect the Input cable from the CAL OUT connector to the INPUT connector.

7. Press SHIFT.
The SHIFT lamp lights.

8. Press CONFIG(PRESET).
The defanlt settings have now been reset.
The start-up screen is displayed as shown in Figure i-5.

9. Press CONFIG.
The Config menu is displayed.

Thu 1998 Jan _7 1110

REF 4.0 dBm
10 48/ *HWrite Horm B Blapk Horm

i
g S oy
;
;

¥

1l patesTine

4 2oty ok it e X - - -
CENTER 13.45 oz SPAN 25.50 GHx nore 172
ROW 3 Mz By 3 iz SWP 40 ms _ ATT 10 &8

Figure 1-6 Config Menu

10. Press more 1/2 and Selftest.
The Selftest menu is displayed.
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1.4 System Checkout

REF 0.0 dBm
iG dB/ 4 _Write Horm  B_8lank Horm

| setfiest

. i
. Exacute
. Seiftest

- .
'E‘Puuer BN

CENTER 30.900 Wiz SFER 1,000 HHz Count
BBW 10 kiiz  VBW 10 kHz  SW 20 ms AT 16 dB

Selfiest Results

| bt Armrcoyppmnmtinastie o A7 =

¢
ATT Switch
Count

7.
Test Hode
Exit

Figure 1-7 Sclftest Menu

11, Press Execute Selftest.
The selftest consisting of following items is executed in sequence and the result
is displayed.

REF ¢.0 dBm
10 48/ *4_Write liore B Blank Korm
i Seiftest
i Execute
------- Selftest
4 Y El
o Power OH
PENTER 13.25 Gir SN 750 Conmt
RBY 3 MHz VBYW 3 MHz SWP 408 mg  ATT 10 gﬂ}
Seiftest Begulls ATT Switch
Poullp % CPU Biock PASS Count
Synthe Rlock PRSS
RF Biock PASS
IF Sutput Level PASS
Log/AD Block PASS
Completed. .
=
Test Wede
Exit

Figure 1-8 Selftest Result

NOTE:  If the Selfiest detects any errors, do not attempt to use the analyzer any fur-
ther. Contact a sales representative as soon as possible. If the selftest is exe-
cuted without a calibration signal, it fails, so make sure fo supply the
calibration signal,

12. Press RETURN,

This completes the system checkout.
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1.5 About Calibration

1.5 About Calibration

When you want to calibrate the R3267/73, please contact a sales representative,

Desirable Period One year

1.6  Concerning Limited-life Parts

The parts listed below must be replaced after the period of time indicated.

Part Name Approximate Life Description

Input attenuator R3267: 2 million times | When the error message "Input ATT Cal failed” (under
the message code "400") is displayed, run the user selft-
R3273: 5 million times | &St.

If the RF BLOCK error occurred during the user selftest,
contact a sales representative.
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1.7 Cleaning, Storing and Transporting the Analyzer

1.7 Cleaning, Storing and Transporting the Analyzer

1.7.1  Cleaning

Remove dust from the outside of the analyzer by wiping or brushing the surface with a soft cloth or small
brush. Use a brush to remove dust from around the panel keys, Hardened dirt can be removed by using a
cloth which has been dampened in water containing a mild detergent.

CAUTION:
1. Do not allow water to get inside the analyzer.

2. Do not use organic cleaning solvents, such as benzene, toluene, xylene, acetone ov similar compounds, since
these solvents may damage the plastic parts.

3. Do nor use abrasive cleaners.

«  Removing the Display Filter

Normally cleaning the display filter from the front should be sufficient. However, if the inside of the
filter or the LCD surface is dirty, vou can detach the screen filter from the analyzer by removing the
two screws on the front and pulling the right-hand part of the filter forward. Clean the filter with a piece
of soft close.

CAUTION Do not towch the LCD display with your finger when the filter has been removed.

Display filter comes off
I — ﬂ by removing two screws

¢

p

AENMTEEY  ASTET SPECTRUM ANALYZER rions-wien

FHONEE: 28D
— @3@@:3@@

- O0O00s® %ﬁ“’“‘“‘”"‘“’

Figure 1-9 Removing the Display Filter
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1.7.2 Storing

1.7.2  Storing

Store the analyzer in an area which has a temperature from -20°C to +60°C. If you plan to store the ana-
Iyzer for a long period (more than 90 days), put the analyzer in a vapor-barrier bag with a drying agent and
store the analyzer in a dust-free location out of direct sunlight.

1.7.3  Transporting

When you ship the analyzer, use the original container and packing matertal. If the original packaging is
not available, use the following repackaging guidelines:

1. To allow for cushioning, use a corrugated cardboard container that is at least 15
centimeters larger than those of the analyzer.

2. Surround the analyzer with protective sheeting.
3. Cushion the analyzer on ali sides with packing material.

4. Seal the corrugated cardboard container with shipping tape or an indusirial sta-
pler.

If you are shipping the analyzer to a sales representative for service or repair, attach a tag to the analyzer
that shows the following information:

*  Owner and address
= Name of a contact person at your location
= Serial number of the analyzer (located on the rear panel)

= Description of the service requested
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2.1.1

2.1 Panel Description

OPERATION

This chapter describes the following.
»  Description on the front and rear panels
»  Screen annotation
= Basic operation
*  Measurement examples

= Expanded fimctions

Panel Description

This section describes the names, functions and screen annotations of the front and rear panels.

Front Panel

The panel keys and connectors are described below for each section of the front panel.

~,

o

=

T
AETENTEST R326T SPECTRUM ARALYZER iooia-agm

Figure 2-1 Front Panel

The front panel consists of 11 sections as shown below.

Display Section

POWER Switch/Connector Section
Fioppy Disk Drive Section
MEASUREMENT Section
MARKER Section
Save/Recall Section
DISPLAY CONTROIL. Section
ENTRY Section

REMOTE Section

Control Section

Option Section

SO N AR

—

2-1
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2.1.1 Front Panel

2.1.1.1 Display Section .
1
i

(]

ATARENTESY R3267 SPECTRUM ANALYZER mm;/m @

4
7

T

0oooooo

€]

/

Figure 2-2 Display Section

1. Liquid crystal display (LCD) Dispiays trace and measured data.

2.  Contrast control Adjusts the display contrast.

3.  ACTIVE OFF key Turns off the active area removing any displayed information.
4.  Soft keys Seven keys corresponding to the soft-menu display on the left;

pressing a soft key selects the corresponding menu item.

5. RETERN key Used to return the screen display to the previous level of the
hierarchical soft-menu structure.

2-2
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2.1.1 Front Panei

2.1.1.2 Power Switch/Connector Section

8 9

o 0005

Figure 2-3 Power Switch/Connector Section
1. POWER Switch Turns the power on or off.
CAUTION:  To turn the analyzer power on, furn on the Main
Power switch (on the rear panel) and then turn this
POWER switch on.
2. PHONE connector Outputs demodulated AM or FM audio. (option)
3. PROBE PWR connector Power supply for accessories such as the active probe.
1 1: NC
2: GND
0 3:-12.6V
4: +12.6V
4.  EXT KEY connector Unused
5. TG OUTPUT connector COutputs the TG signal. (option)
6.  CAL OUT connector Cutputs the calibration signal.
7. INPUT connector Inputs the signal to be measured.
CAUTION: Do not apply signals whose RF level exceeds +30
dBm, or DC voltage.
Unused
9. EXT MIXER connector Used to connect an external mixer to widen measurable fre-

guency range.

CAUTION: The external mixer can be nsed only for the R3273.
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2.1.1 Front Panel

2.1.1.3 Floppy Disk Drive Section

0 £ P
ol , . i
3 2
Figure 2-4 Floppy Disk Drive Section
1. Eject button Used to eject Hoppy disks from the drive.
2. Floppy disk drive door Insert floppy disks here.
3. Access lamp Turns on when the floppy disk in the drive is being accessed.

2.1.1.4 MEASUREMENT Section

(MEASUREWENT )

rowEr | | wn
3 TRANSIENT ABVANCE 5
| E
3 4

Figure 2-5 MEASUREMENT Section

1. POWER key Used to measure power,

2. UTIL key Used to measure the occupied bandwidth (OBW), harmonics
and so on.

3. TRANSIENT key Unused (option)

4. ADVANCE key Unused {option)
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2.1.1.5 MARKER Section

2.1.1 Front Panel

C

MARKER !

3 4

Figure 2-6 MARKER Section

1. MKR-»key
2. MEASkey
3. MKRkey
OFF key (SHIFT, MKR)
4. SRCH key

2.1.1.6 Save/Recall Section

/ L
) CANCEL

Used to obtain marker values so that they can be used as data
for other functions.

Used to set the measurement mode.

Used to display the marker.
Used to tarn the marker off,

Used to search for the peak point on the trace.

SAVE

-COPY

Figure 2-7 Save/Recall Section

I. RCLkey
SAVE key (SHIFT, RCL)
2. COPY key

CANCEL key (SHIFT, COPY)

Used to recall set conditions and traces previously saved.
Used to save measurement conditions and traces.

Used to output the displayed data to the printer or save it to a
floppy disk.

Used to cancel the copy operation in progress.
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2.1.1 Front Panel

2.1.1.7 DISPLAY CONTROL Section

2-6

AN

Step keys
Data knob

FORMAT key
WINDOW key
Akey
B key

Figure 2-8 DISPLAY CONTROL Section

Used to enter data in predefined steps.

Used to finely adjust input data by turning the data knob clock-
wise or counterclockwise.

In the dialog box, turn the data knob, select the items to be set
and press the knob.

Used to set up display lines and limit lines, and to enter labels,
Used to set up measuring windows and separate windows.
Used to set trace A.

Used to set trace B.




R3267/73 Spectrum Analyzer Operation Manual

2.1.1.8 ENTRY Section

o

2.1.1 Front Panel

Figure 2-9 ENTRY Section

FREQ key
SPAN key
LEVEL key
COUPLE key

Numeric keys

CAL key (SHIFT, 7)
-(BS) key

Units keys
GHz key
MHz key
kHz key
Hz (ENTR) key

Used to set center, statt or stop frequency.
Used to set the frequency span, full span or zero span.
1Used to set the reference level, vertical axis scale or unit.

Use to set the resolution bandwidth (RBW), video bandwidth
{VBW) and sweep time.

Used to enter numeric values.

There are ten munber keys {0 through 9) and a decimal point-
key ().

Used to execute calibrations for the analyzer.

Used to remove data you have entered or to enter a minus {~)
sign.

These are used to select a unit and enter a numeric value.
Sets GHz, +dBm or dB.

Sets MHz, -dBm or sec.

Sets kHz, mV or msec.

Sets Hz or usec,
This key is also used to confirm data.
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2.1.1 Front Panel

2.1.1.9 REMOTE Section

2-8

LCL key

REMOTE lamp
CONFIG key

, //EJ REMOTE

1 <
PRESEY 1

Figure 2-10 REMOTE Section

Turns off the GPIB remote control mode {this applies only
when the REMOTE lamp is it}.
Lit when in the remote state.

Sets interface operation conditions, etc.

PRESET key (SHIFT, CONFIG) Resets all anatyzer settings to the factory defaults, or to the

SHIFT key

SHIFT lamp

user-defined presets.

SHIFT is used to select the secondary functions that are labeled
in blue above the panel keys.

The LED is lit when the shift key has been pressed.
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2.1.1.16 Control Section

3

2.1.1 Front Panel

7

0 b b an

/

1 2

[rerarpf suic] [ 5w | {17
L

Figure 2-11 Control Section

. TGkey

REPEAT (START/STOP)
Sweep indicator

SINGLE key

SWP key

ATT key

AUTO lamp

A

2.1.1.11 Option Section

Unused (TG option)

key Starts a continuous sweep or resets the sweep in progress.
Lit while sweeping.
Executes a single sweep or resets the sweep in progress.
Sets the sweep time.
Sets the input attenuator.

L.it when the input attenuator is set to AUTO.

l’ sTOP
1

Figure 2-12 Option Section

. ONkey
2. STOP key

Unused (option)
Unused (option)
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2.1.2 Screen Annotation

2.1.2

g

-10

Screen Annotation

This section describes both the annotation and display areas of the screen.

(1

Mo

bl I

10.

12.
13.
14.
13.
16.
17.
18.
19.
20.
21,

Screen Annotation

— 21

3 4 6 6 g
/ 7 7
ADVARETERT | | Tue 1999 'Jan 19 15:50
2 s BEF G 8 dBghee o F T MK 30.005 MHz
0 dB L MOEET G I 2.75 dbm
[ S e @ Copy Confi
CFay TSE/THE 1 By &
/ C~43.02 dBn/Hz
20 : : A Printer
: ;3 'L File
Error [6211
Inval id Fregquency—Correction data.
A Contact a service engineer.
19—t
P T
Myttt Mt sl || Device
18
\EXT
17w OF, : i T
3 ==m{CENTER 50000 Wiz PAN 1000 Wiz Hedia
BBV 10, kHz  VBW, 10 K 20 ms  AFT 10 dB Format

15 14

12 11 16
13

Figure 2-13 Screen Annotation

Level offset mark
Reference level

Trigger position mark (only for Zero span)

Trace active mark

Display line set-up display
Trace mode

Detector mode

Date

UNCAL message

Frequency span/Stop frequency

. Attenuator

Sweep time

Manual mark

Video bandwidth (VBW)
Resolution bandwidth (RBW)
Center frequency/Start frequency
Frequency offset mark

External 10 MHz reference mark
Trigger level mark

Correction factor mark

Error message
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2.1.2 Screen Annotation

(2) Display Area

L5 ]
o

I
|

iR FE _ " ] . —— (}0)0) L 015 -5} 4
2—fREF 0.0 db] DL -50.0 dbm i
ng STRT T TR [Coby Config
! : ; :
: -43.02 :

-

: l File
Frror [621] [

Invalid Freguency=-Correction data.
Contact a service engineer.

\ ¥ Copy
' ey i ee
L L Tty *mewwh%& ll:l)m@|

X
- W— - . ; = - 88
CENTER 30.006 Mz SPAH 1.000 HHz j  Hedia
BB 10 kHz VBY 10 kHz  #5WP 20 ms ATT 10 dB HHCA 4 Format
R o
’ 8

Figure 2-14 Display Area Names

1. Title area
Reference area
Trace status area
Marker area
Active area
Result area

Frequency arca

go Ot A L

Soft menu display area
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2.1.3 Rear Panel

2.1.3 Rear Panel

This subsection shows the rear panel and describes its terminals and connectors.

9 6 4

s = \\\ \ A// / /, ...... S
/o) el

[\ @\\%ﬂ \ \ \

i
! /
P\
I 17 16 15 !
18
Figure 2-15 Rear Panel

1.  PRINTER connector Connector for a printer

2. PARALLEL connector Unused (option)

3. GPIB connector Connector for an external controller used when set to remote control
through GPIB interface.

4. SERIAL I/O connector Connector for an external controller used when set to remote control
through RS232 interface.

5. RGB connector Connector for an external monitor compatible with VGA specifica-
tions.

6.  GATE IN terminal - Connector for inputting the gate signal of the gated sweep.

7. EXT TRIG terminal Connector for inputting not only the external trigger signal but the
gate timing signal of the gated sweep.

8. TRIG OUT terminal Connector for outputting a signal in synchronization with the trigger
signal.

9. X-OUT terminal Connector for outputting the ramp volage proportional to sweep.

10, Y-OUT terminal Connector for outputting the signal proportional to power level.

11. Exhaust vent Cooling fan

CAUTION: Do not block the veni.
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14.
I5.

i7.

18.

MAIN POWER switch

AC power connector

Fuse holder

IF OUT 21.4 MHz terminal
IF OUT 421 MHz terminal
10 MHz REF IN terminal
10 MHz REF OET terminal
INPUT 1 terminal

INPUT Q) terminal

Rear feet

2.1.3 Rear Panel

Used to turn the Main power on or off.

Connect the input power cable from the analyzer to the outlet of the
AC power source.

Used to hold a power fuse to protect the analyzer from an overcurrent.
Connector for outputting the 3rd IF (21 4 MHz) signal.

Connector for outputting the 2nd [F (421 MHz) signal.

Connector for inputting the 10 MHz reference signal.

Connector for outputting the 10 MHz reference signal.

Unused (option}

Unused (option)

This is to protect the projections such as the fan and connectors.

CAUTION:  Never use the analyzer upright with the rear panel to the
bottom.
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2.2 Basic Operation

2.2 Basic Operation

This section describes the method of how to go through the menus and use the measurement functions.

2.2.1  Operating Menus and Entering Data

This section explains how the panel keys and soft keys are used.

(1)  Selecting the menu

If you press a panel key, the soft menu associated with that key is displayed in the soft menu area on
the screen.

To make a soft menn selection, press the soft key next to the menu item.

‘When a soft menu is selected and any item corresponding to this soft menu has previously been set,
the titles and values which are currently set are displayed in the active area (Refer to (2) Entering
data). In addition, if there is an associated menus are also displayed (Refer to (3) Soft menu config-
uration).

For example, the following soft menu will be displayed when you press SPAN.

REF .0 dfin
nn dis s Write Horm B Blank Ners
Span
SPAN T
8,88 GH= : e T Futt Span
i
Zere Span

? Last Spin
§

R A 608 G SPAN 8.00 Gliz
REY 3 MHz YBW 3 MHz SWP 120 ms _ ATT 10 48

Figure 2-16 Span Menu

When selecting an item from the soft memy, press the corresponding soft key on the right.
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(2)

(3)

2.2.1 Operating Menus and Entering Data

Entering data

When a value is displayed in the active area, you can change it using the numeric keys, the step keys
or the data knob. '

-

Entering Data Using the Numeric Keys

You use the following keys to enter data: the number keys (0 through 9), the decimal point key,
the backspace (BS) or minus (-) key. If you make a mistake when using the numeric keys, you
can use the backspace (BS) key to delete the last digit entered. If you have not entered any data,
pressing the BS key enters a minus () sign. After entering the data, pressing the ENTR key or
one of the other unit keys completes the operation.

CAUTION:  Data entered with the numeric keys that Is not terminated with a units ferminator is
aborted when you press any panel key.

Example 1: The following example sets the reference level to -20 dBm using the numeric keys:
Press LEVEL, -, 2, 0 and GHz(+dBm} or LEVEL, 2, 0 and MHz(-dBm).

Entering Data Using the Step Keys

The step keys are used to enter data in a predefined step size. Press the ¥/ step key to decrease
the value and the /\ step key to increase the vahue. You can enter data while looking at the active
area and the trace on the screen using the step keys. You can also define the step size manually.

Example 2: The following example sets the reference level to 0 dBm using the step keys:
Press the /A step key following Example 1. This sets the reference level to -10.0
dBm. If you press the A step key once more, the level is set to 0.0 dBm.

Entering Data Using the Data Knob

The data knob is used to set data in increments smaller than the step size. This is convenient
when making fine adjustments to data already entered.

Example 3: The following example sets the reference level to 0.5 dBm using the data knob.
Turning the data knob clockwise increases the reference level in increments of 0.1
dB. Continue to turn it until the active area shows a setting of 0.5 dBm.

Turning the data knob counter clockwise decreases the reference level by 0.1 dB.

Soft menu configuration

Menus consist of the main menu, associated submenus and dialog boxes.

In addition, there are some soft keys with which vou can switch the setting each time you press them.,

In this section, the menus associated with the CONFIG key are shown as an example of a typical
menu configuration (See Figure 2-17).
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2.2.1 Operating Memus and Entering Data

Parel key
' CONFIG I
v sofl menu
Main menu dialog box
(}I:’EB&Others I Baud Rate I
35232 _"’: Data Length :
Copy Config 1 Stop Bit |
Date/Time I Parity Bit :
Trace Point 1001/501 ! Flow Control |
Ammotation Display ON/OFF Lo s
st more 1/2 — Sub menu
Printer S Aty
L Main menyu File —— i = — = {Can be omitted)
Solfiest Copy Device s o =
Service Media Format
Revision
more 2/2
7 dialog box
——-'*: Year I
¥ Month !
E Day :
i Hour
P Minute !
(- I
, Format |
1 Order

Figure 2-17 Soft Menu Conrfiguration (CONFIG Key)

(4y  Maimn menu and sub menu
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Displaying the main memu
Pressing a panel key displays the main menu.

Displaying the second screen of the main menu (the same level as the main menu)
Pressing more 1/2 in the main menu displays the rest of the main menu, Pressing more 2/2 on
the second page returns to the first page.

Displaying the submenu
Pressing a soft key in the soft menu with a mark in the right-hand corner will display the next or
previous submenu.

Switching between settings on a toggle button.
Press the soft key under the soft menu with switching capability to toggle between settings for
ON/OFF, AUTO/MNL and similar switches each time you press the soft key.
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2.2.]1 Operating Menus and Entering Data

(3) Displaying a dialog box
Some soft key menu items display a dialog box when pressed.

»  How to select a setting

To select a setting, use the step keys /A (to move the cursor upwards) and ¥/ (to move the cur-
sor downwards).

« Choosing the contents from the selected setting _
Turn the data knob to select the desired setting and press the data knob to set the data.

¢ Entering numeric values
Use the numeric and unit keys to set the data.

«  Exiting from the dialog box
Press the RETURN key or the same key that vou pressed to display the dialog box again.

(6) ACTIVE OFF

Pressing ACTIVE OFF removes all information from the active area. Data cannot be entered if this
is done. To trn the active area again, press the panel or soft key whose function you wish to use.

{7y RETURN key
Press the RETURN key to return to the previous menu.
(8) SHIFT key

SHIFT is used to select the functions that are labeled in blue above the panel keys.
There are tive such functions:

» CAL

» CANCEL
» OFF

* PRESET
« SAVE

To select one of these functions, press SHIFT and the appropriate pane!l key.

Pressing SHIFT Tights the green LED (on the left side above the key) to indicate that the Shift func-
tion is active.

To cancel the shift function, press SHIFT a second time before selecting other blue-labeled func-
tions.

The LED goes off indicating that the Shift function is no longer active.
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2.2.2 Displaying Spectrums and Operating the Markers

2.2.2
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Displaying Spectrums and Operating the Markers

The following example measures the frequency difference between the peak point and a point 3 dB levels
lower, and the frequency difference between the peak point and a peint 60 dB levels lower.

Use the CAL signal of the analyzer as an input signal.

Power on

NOTE:  Totake accurate megsurements, use the analyzer within the specified temperature
range, and wail at least 60 minutes after turning on the power before performing
the Calibrations. In this exercise example, the warm-ap and calibration are omit-
ted.

1. Check to see if the POWER switch (on the front panel) and MAIN POWER
switch {on the rear panel) are turned off.

2. Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION: To aveid damage 1o the analyzer, operate the analyzer within the spec-
ified input voltage and frequency ranges.

3. Connect the power cable to the outlet.
4, Turn on the MAIN POWER switch (on the rear panel).

5. Turn on the POWER switch (on the front panel).
When the self-test has completed, the start-up screen is displayed.

NOTE:  The screen displayed after the power Is turned on may differ from the one
shown here depending on the current seftings. ‘

Initialization
'This resets the current settings to the factory defaults or user-defined presets.

6.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer fo its presets values.
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2.2.2 Displaying Spectrums and Operating the Markers

REF 0.0 dBn
10 dB/ *h Write Hora B Blank Hore

EENTER 4.00G GHz SPAN .00 GHz
RBYW 3 Mz VBY 3 MHz SWP 120 ms  ATE 10 48

Figure 2-18 Factory Defaults

Connecting calibration signal

Connect the calibration signal used in the measurement.

7.

Attach the N-BNC adapter to the INPUT connector on the front panel.

Connect the Input cable from the CAL OUT connector to the INPUT connector.

REF 570" dBn
HO des/

0 db A M ite Horm B _Biank Horm

¢ il ki

R GHz SPAH 8.00 GHz
RBY 3 iz vaw 3 MHz S 120 me  ATT 16 48

Figure 2-19 Calibration Output

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

9.

Press FREQ.
The current center frequency is displayed in the active area, and the Freq menu
used 1o select the frequency type appears on the right.
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2.2.2 Displaying Spectrums and Operating the Markers

REF 0.0 <En
G dB/ *A Write torm B _Blonk Nors
Frequency

CENTER : 1
4,200 GHz. = i A conter

Sten Sixe

AU I

CERTER 4.999 Gz SPAN 8.0¢ GHz
REY 3 MHz VB 3 Mz SWP 120 s  ATT 10 4B

Figure 2-20 Frequency Menu

10. Press 3, ¢ and MHz.
A center frequency of 30 MHz is set.

FEF 0.0 <ifim
16 di/ *_¥rife Horm B Blank Horm

CEMTIER ;
3@.8 MHz. I .

Frequency

T
Center

CENTER 30.0 WHZ SPA 460 MHz
RBW 3 iz VBY 3 MHyr SWP 28 n  ATE 10 dB

HI wore 12

Figure 2-21 Setting the Center Frequency

11. Press SPAN,
The current frequency span is displayed in the active area, and the Span menu

used for setting the frequency span appears on the right.

12. Press 2, 0 and MHz,
A frequency span of 20 MHz is set.

13. Press LEVEL.
The current reference level is displayed in the active area, and the Level menu

used for setting the level appears on the right.
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2.2.2 Displaying Spectrums and Operating the Markers

14, Press 1, 6, MHz(-dBm).
A refevence level of -10 dBm is set.

REF -10.0 d8a
10 d8/ s Meite Hoom B Biank Nors
|evei
REF LEVEL : 7 N
—ie.0 dBm. i ety
. “
E inaar
4
dnits
-
B
Ret Offset
0K
ety
LENTER 36,00 Hiz SPAH 20.00 Wiz rrection
REYW 300 kiz  WBW 300 kHy  SWP 20 ms AT 5 dB Factar

Figare 2-22 Setting Measurement Conditions
Displaying the normal marker on the trace peak

15. Press SRCH.

The normal marker is displayed on the trace peak, and the marker frequency

(approximately 30 MHz) and level (approximately - 10 dBm) are displayed in the
marker area.

REF+16.0 dBn I 30,02 Witz i
10 ¢/ 4 M ite Horm B _Biank Hore -16 14 B

MARKER e

30.07 Miz___ \ o W et e

" Mext Peak
teft

“Mext Peak
Right

1

Hin Peak

A Hexe

#Hin Peak

£
Search
Corddition

7
¥ e (i Cont Peak
CENTER 30.00 PRz SPAN 20,00 WAz
REW 300 |dlz _¥B% 300 kHz  SWP 20 ms  AIT 5 dB o

Figure 2-23 Peak Search

Displaying the delta marker

This measures the frequency difference between a point 3 dB levels down and a point
60 dB levels down from the peak.

16. Press MKR.
The Marker (1) menu used with the marker function is displayed.
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1'7. Press Delta Marker.

18.

The delta marker is displayed, and the differences (relative values) between the
normal marker and delta marker frequency and level are displayed

Mowve the marker to the -3 dB point using the data knob while looking at the level
indication in the marker area and set it as precisely as possible (an exact setting
may not be possible due to resolution {imitations).

The frequency difference (relative value) between the peak point and a point 3
dB levels lower s displayed in the marker area.

REF -16.0U dBm MEKRA 168 kHz
10 dB/ h Write Horm B Blank Horg -3.17 dB
5 il Belta HKR
DELTA MKR ; !(' T Deita
168 kHz L. il varker
: |
§2 Fixed

Harker

CENTER 36 06 Hilz SPA 20.00 MHz —
REY 306 kifz VAW 00 kHz SWP 20 ms  ATI 5 4B

Figure 2-24 Frequency Difference Between the Peak Point and a Point 3 dB Levels Down

19. Next, move the marker to a point 60 dB levels down from the peak using the data

knob.

The display in the marker area is the frequency difference between the peak point
and a point 60 dB levels down from the peak.

REF -1G.C¢ dBm HRHA 14
10 4i/ *_Wite Horm B _Blank Norm +53.95 dif

- i Delta HER
FELTE HEKR i 7 Delta

1.98 MHz . \ SR SRR | e

=
’Vwext Peak

CEMTER 3G.0¢ Miz SPAN 20,06 Wiz
RBY 30G kifz  VBY 300 ki SW 26 ns AT 5 dB

Figure 2-25 Frequency Difference Between the Peak Point and a Point 60 dB Levels Pown
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Measuring Frequency Using Counter

Frequencies are measured using the counter function. Use the CAL signal of the analyzer as input signal.
The counter function measures the signal frequency at the marker with high accuracy.

The value of an amplitude indicates the amplitude at the marker point.

The maximum resclution possible for the counter function display is | Hz. As you increase the resolution,
vou will have to increase the gate time to compensate.

CAUTION:

1. The counter function may not work normally if the span is greater than 1 GHz or the difference between the
marker and the noise level is 25 dB or less.

2. The signal track mode cannot be used with this function.

Power on
1. Turn the analyzer power on.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

2. Press SHIFT and CONFIG(PRESET).
This sets the analyzer fo its presets values.

Connecting calibration signal

Conntect the calibration signal used in the measurement.

3. Attach the N-BNC adapter to the INPUT connector on the front panel.

4. Connect the Input cable from the CAL OUT connector to the INPUT connector.
Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 3, 0 and MHz.
A center {requency of 30 MHz is set.

6. Press SPAN, 5, 0 and MHz.
A frequency span of 50 MHz is set.
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2.2.3 Measuring Frequency Using Counter

FEF 6.5 dBm
10 48/ s Write Horm B Blank Hore
i Span
SPAN 7 — 7 ,
5 ). MH=z . e o |[| FE11 Span:

Z

Zert Span

) %
l Last Span

ERTER 30.00 MHz SPAN 50.0 MHz
RBW 300 kHz  VBW 300 kHz _ SWP ZG ns AlL 10 48

Figure 2-26 Setting Measurement Conditions

Measuring frequency by counter

This measures the frequency using the counter function.

7. Press MEAS and Counter.
The Counter menu used to set the frequency counter resofution is displayed and

the frequency measurement by the frequency counter is started.
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FEF 00 din WKR 3 0 Wtz
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Figure 2-27 Frequency Counter Measurement

8. Press Resolution 10 Hz.

The frequency counter resolution js set to 10 Hz and is displayed in the Result

area.

'BBY 300 kHz  VBW 300 ¥tz SWP 20 ms
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2.2.3 Measuring Frequency Using Counter

FEFE G dbn HKE50.10 WHz
10 di/ =4 Wite Horm B Blank Morm =10.19 dBn
Caunter
MARKER LIS T
36,660 00 MEz i
39,18 Hz : - Hesolution
: ) 1 khz
' : Resolat on
““““ SO S 108 Kz

1Kz

£
Countar
aFF

CENTER 30.GG Mz SFAR 50.0 WHz
RBW 308 kHz = UBW 300 kHz  SWP 20 ms ATY ¢ dB

Figure 2-28 Frequency Counter Measurement (Resolution: 10 Hz)

9. Press Counter ON/OFF(OFF).
The counter function is turned off.
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Display Line and Measuring Window

This section describes the display line used to compare the levels between traces and the measuring win-
dow used to take measurements within a limited area.

Power on
1. Turn the analyzer power on.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

2. Press SHIFY and CONFIG(PRESET).
This sets the analyzer to its presets values.

Connecting the calibration signal

Connect the calibration signal used in the measurement.

3. Attach the N-BNC adapter to the INPUT connector on the front panel.

4.  Connect the Tnput cable from the CAL OQUT connector to the INPUT connector.
Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 3, 0 and MHz.
A center frequency of 30 MHz is set.

6. Press SPAN, 8, 0 and MHz.
A frequency span of 80 MHz is set.

Tarning on the display line

7. Press FORMAT and Display Line ON/OFF(ON).
The display line is displayed.
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2.2.4 Display Line and Measuring Window

REF §78 dbm DL -50.6G dBn
10 of5/ 4 Write bprm B Blank Hors
Forpal
DISELAY LINE T Troce 3
‘“59 b Detector

CEKIER 30.00 Mz SPAIE 80.0 Wi
RE®W 1 MHz VEW_1_ Wiz S8 20 ms ATT 3G dB

Figure 2-29 The Display Line
8. Align the Display line to a peak on the right.

9. Press SRCH.
A marker is displayed on the trace peak.

10, Press MKR, Reference Object and Display Line.
The values shown by the marker are the values relative o the Display line.

REF ©.0 dinm ol -67.5 dbm DLHA 30.08 #iiz
lto dn/ wa_Write Norn B Blank Herm 57.76 dB
& Bet (bject
MARKER E{. -y

* Bisptay |

Eing

X . I 7
CEMTER 30.00 Wiz ENEEN Release
REW 1 MHz  vEW L MG SYP 20 ms  ATT 10 48 Object
LSS

Figure 2-30 Measuring the Values Relative to the Display Line
Removing the Display line

11. Press FORMAT, Display Line ON/OFF(ON) and Display Line ON/OF F(OFF).
The Display line and the valoes relative are removed.
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Using the measuring window

12. Press WINDOW and Measuring Window.
A measuring window is opened, and the Measuring Window menu is displayed.
In the active area, the frequency in the center of the window is displayed.

13. Press Window position and move the measwring window by turning the data
knob untii the right-hand peak is in the center of the measuring window (See Fig-
ure 2-31), ‘

REFG 0 dim
10 d8/ #_Write Horm f.B1ank Horn

WINQOW POST.

00 WHz SPAN 860 Wiz
z VEW % SW 20 ms  ATT A0 4B

Figure 2-31 The Measaring Window

14, Press Window widih, 1, 0 and MHz.
The width of the measuring window is set to 10 MHz

Removing the measuring window

15. Press Window ON/OFF(OFT).
The measuring window is removed.
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Entering Level Correction Data

Measurement objects (such as input cables, antennas and adapters used with amplifiers), which have prop-
er frequency characteristics, can be measured by using correction tables on a measurement object basis.

The frequency characteristics of the instruments used are listed in Table 2-1. This section describes how
to enter data into the correction table and use it.

Table 2-1 Correction Table

Frequency Correction Value

! 660 MHz -20 dB

2 670 MHz -10.dB

3 690 MHz +10 dB

4 730 MHz +20 dB

5 740 MHz -30 dB P : P

660 670 690 730 740
Power on
1. Turn the analyzer power on.

Initialization

This resets the current settings to the factory defaults or user-defined presets.

2. Press SHEFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer seftings so that the correction signal is reflected more
clearly.

3. Press FREQ, 7,8, 0 and MHz,
A center frequency of 700 MHz is set.

4. Press SPAN, 1, §, 0 and MHz.
A frequency span of 100 MHz is set,

3, Press LEVEL, 4, 0 and MHz(-dBm).
The reference level is set fo -40 dBm.
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RLF -46.0 dim
0 dfss wa_Wite Horm _ B _Biank Hoem

BEF LEVEL
~4@. B dBm__

CEHTER 700 9 Wiz SPaté 16070 Mhz
RiFd 3 MWz uBk 1 Mtz SWE 20 ms. AIIS dB

Figure 2-32 Setting Measurement Conditions
Entering the correction data

The correction table is composed of frequency and levei columns, and is used to set a
maximum of 50 sets of data. The interpolation method is applicable between correc-
tion data.

6. Press LEVEL, Correction Factor and Correction Edit.
The Correction Edit menu and the correction table are displayed and you are
allowed to enter frequency data (See Figure 2-33),

FEF 400 din
10 dBS %A W ite Morm B Blank Hocn
i Corr. Edit
i H
Insert
" L ine
Delate
CEHTER 700.0 iz SPENTI00 76 Mz Like
ROW ¢ ¥Hz  #/BW 100 Hz  SWP 2.05  ATTS d8
Sorrection [dif v
[ Ho ] | - f Frequency 1 | [ Level 1 Sort
1.
2.
3.
a,
5, E
5. Table
7. Init
8.
9.
19.

Figure 2-33 Displaying the Correction Table
7.  Press 6, 6,0 and MHz.

A frequency of 660 MHz is displayed in the first frequency item, and the cursor
moves to the level item (See Figure 2-34).
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BEF 00 dba WK 736 .7 Wz
0 disf #a_Write ore B Blank Hyen -97.54 dbm
% Corr. E&T
i
i " Ensert
o Line
i 5
; Belete
CEHTER 7000 Mt SPA 100 0 b Line
BOW § M2 WBY 100 K7  SW 265 AT S dR
Carrection Fdit j +
TE [ Fraquency ] [T Tevel 1] Sart
1. BGG 000506 Hiz [ 000 dim
2.
3.
4.
B. &
5. Table
7. nit
5.
8.
10,

Figure 2-34 Entering Frequency Data

8. Press 2, 0 and MHz(-dBm).
A level of -20 dBm is displayed in the level item and the cursor moves to the fre-
quency item on the second line,

9.  Enter the correction data one by one according to Table 2-1.

16. Press RETURN.
The correction table is removed.

Reflecting the level correction data

I1. Press Correction ON/OFF(ON),
The trace, whose noise level was corrected using the data previously entered, is

displayed.

REF -850 dim

16 dB/ * Write Norm B _Blank Marm
BEE Corr. Fact

(Fa [R LEVEL i i‘ur'r'ectim
-~ a0, m ; "
=40, 8 dB 7 : g

5
Correctioh
Edit

'

£ENTER 700.8 #ilz SPAK £00.0 #Hz
#RBYW 3100 kHr VBW 100 kHz SWP 20 hs AT 10 48

Figure 2-35 Showing a Trace Whose Level Is Corrected
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12, Press Correction ON/OFF(OFT).

The level correction function is turned off.

Correcting the entered data

The data you entered can be corrected using the step keys or the data knob. In this
example, the level data on the second line is changed from -10 dBm to 0 dBm.

1.  Move the cursor to the level data on the second line using the step keys or the data

knob.

2. Press 8 and MHz(-dBm).

The level data on the second line is changed to 0 dBm.

FEF =076 "diin
e 4B/ wA YWrite Morm B Biank Norm
[ Corr. Edit
§ fnsert
| Line
3 " Belete
CEWTER 700.0 Wiz ' SHai06 0 Wi Line
RBY 1 Mz MWW LOD it ot el
Correction fdit N
[ ho 1 [ level 1 Sort
1. 550 000000 HHz ~26.00 Bm
2. 670 000600 Wy ©.00 dBn
3. 690500000 MHz 16.00 4B
4. 730000000 Wz 26.00 dBn
5. 40000000 WHz -36.00 dBn 3
B. Fabte
7. Init
8.
8.
10.

Figure 2-36 Corrected Compensation Data

3. Press RETURN.

The correction table is removed.
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2.2.6 Separating Two Signals
This section describes how RBW should be set to properly observe adjacent signals using the analyzer.
Measurement conditions: The two signals used are as follows.
Signal 1: A frequency of 200.00 MHz and a Level of -10 dBm
Signal 2: A frequency 200.25 MHz and a Level of -40 dBm

Setup

1. Cennect the signal generators as shown in Figure 2-37.

. ¥
#1 0 o —
AR o
il oooen
[F=

[ [ e} .
OEENEE LD

Figure 2-37 Setup for Measuring Two Signals Separately
Power on
2. ‘Turn the analyzer and the signal generators power on.
Setting the signal generators
This prepares the signal generaters for output.

3, For Signal generator 1, set the frequency to 200.00 MHz; the level to -10 dBm;
and the output to the ON position.

4. For Signal generator 2, set the frequency to 200.25 MHz; level to -40 dBm; and
the output to the ON position.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

5. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

6. Press FREQ, 2, 8, 0 and MHz.
A center frequency of 200 MHz is set.
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10.

Press SPAN, 2, 0 and MHz.
A frequency span of 20 MHz is set.

Press LEVEL, 1, 0 and MHz(-dBm).
The reference level of 10 dBm is set,
The spectrums are not fully separated because the RBW default setting is 300

kHz. As a result, the display shows only one input signal even though there are
actually two.

FEF -18.0 dBm
1o a8/ wa_Write Swpi 8 Blank Morm
Level
HEF LEWVEL :
—i8.90 dBmi ... P* S S S dB/div

: . 7
CENTER 700 00 Witz SPAK 20.00 iz Cotrection
RBY 300 ktlz VB 300 kHz _SWP 20 ms  ATT 5 B Factur

Figure 2-38 Two Superimposed Peaks

Press COUPLE, REW AUTO/MNE(MNL), 3,0 and kHz,
The RBW is set to 30 kHz.
Two peaks are now discernible but they are still not clearly separated.

FEF~1670"dBn

o as/ wh_Weite Slocn 8 Blank Maorm
= Loupie
RBW : : T

7 N
%2 200,06 MHz SPAN 20.00 MHz more 172
[$REY 30 kil VBY 36 kHz SHP 50 ms ATT 5 dB i

TR 20
Figure 2-39 Two Discernible Peaks

Press 1, 0 and kHz,
The RBW is set to 10 kHz.
Two peaks can now be distinctly seen.
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REF =156 dom
14 4B/ * Write Norw  B_Blank Horm

REW
10 kHz..

Couple

CEHTER 200.00 #Hz SPAN 20.00 Mz
i 10 kHz VAW 10 kHz SWP A00 ws  ATT 5 dB

nore L/Z

Figure 2-40 Two Distinct Peaks Can Now Be Seen
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Dynamic Range

The dynamic range can be increased by reducing the noise level, which is accomplished by making the
resolution bandwidth narrower. The noise level can be further reduced by setting the video bandwidth
{VBW) to approximately 1/10 of the resolution bandwidth (RBW). In addition, noise level can be reduced
in a short time using the average function.

Sefup

{.  Connect the signal generator as shown in Figure 2-41,

PR, —
P ¥ ‘z

1 Y mu——
| Im BACH e O £
: 1 e enenenes

L=

= E=1=T=1=)

S oococoo

N emememen e ents
Shemenesme @eses

|
; |
|
i
; |
| |
|

Figure 2-41 Setup for Verifying the Dynamic Range
Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generators for output.

3. For Signal generator, setf the frequency to 200 MHz; the level to -50 dBm; and
the output to the ON position.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFYT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 2, 0, 0 and MHz.
A center frequency of 200 MHz is set.

6. Press SPAN, 1, 8, 0 and MHz.
A frequency span of 100 MHz is set.
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7.  Press LEVEL, 4, 0 and MHz(-dBm).
The reference level is set to -40 dBm.

REF -40.0 din
16 4B/ & Virite Morm B 8lank Horm

ievel

REF LEVEL b

CENTER 200.6 Wiz SPAIE 100.0 Wekr
RiW 1 Wiz VBW 1 bHr SWP 20 ws  ATE S 4B

Figure 2-42 TFrace Prior to Changing the RBW
Changing the RBW

The RBW is set to | MHz according to the current center frequency and frequency
span. The noise can be reduced by making this value smaller.

8. Press COUPLE, RBW AUTO/MNL(MNL), 1, 0, 0 and kHz.
An RBW of 100 kHz is set. Check that the noise level is reduced by 10 dB and
the dynarnic range is widened.

REF -2G.G dBn
o a4y *4 Write Norm __ B Blank Norm
. ) fouple
REW a—
108 kHez v : [
AUTO
i
By
) AUTH AT
B
[ — i | . Sueep Time
BUTD
T
#LL Auta
RIF Span
[il]
B
VR REY
i
] : : = &
CENTER 200.0 MHz SPAN 1660 Hhiz note 142
#REYW $60 kiz  VBY 100 kiy SWP 20 ms AT 5 o

Figure 2-43 Trace After Changing the RBW
Changing the VBW

The noise width can be further reduced by setting the VBW to 1/10 of the RBW.
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Press VBW AUTO/MNL(MNL), 1, 6 and kHz.
A VBW of 10 kHz is set. Check that the noise ievel is reduced more

FEE-2678" dBm
0 g8 % ¥rite Horm

B_Biank Morm

Couple

(| auro AT

B
. { AL Auto
o :['Raw::;pan

CENTER 200.0 HHz
#RBY 100 kHz #VBW 1¢ kiz

SPAI 100.0 HHz
SWP 200 ms  ATT 5 48

Figure 2-44 Trace After Changing the VBW

Performing the averaging function

This function can improve the S/N ratio faster than the VBW method shown above.

This function makes it possible to quantify random components and measure signals
buried in the noise.

10. Press A and Average A.

Average A (with a default setting of 20) has reduced the noise level considerably.

REF 40 8w
10 Ji/ _AVE,

Smp)___B.Blank Horm
SWE COUNT

2012801
20|

: = X
CERTER J005 Wiz SPAEl 100.0 Wiz nore 142
BRIW £00 kHz $VBW 10 kHz _ SWP 200 ws _ ATT 5 dB

Figure 2-45 Fhe Trace after Averaging
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2.2.8 UNCAL Message

The settings of the resolution bandwidth (RBW), video bandwidth (VBW), frequency span {(SPAN) and
sweep time (SWP) are interrelated. The message UNCAL is displayed in the frequency area when any item
is inappropriately set. If this happens, proceed as follows to remove the UNCAL message.

»  Make the resolution bandwidth (RBW) wider.

»  Make the video bandwidth (VBW) wider.

»  Make the sweep time (SWP) longer.

+  Make the frequency span (SPAN} narrower when the RBW or VBW cannot be changed.

CAUTION:  Measured data may be inqceurate if you take measurements while the UNCAL message is dis-
played.

In this section, the following example shows how to remove an UNCAL message, which was caused by
making the sweep time shorter, by changing the RBW setting. '

Setup

1. Connect the unit under test as shown in Figure 2-46.

3, — . ,,w
[ S— @I F3 E::::} H
i

e
COERCAN (2
COLOCOCILD

R
[ =t

Figure 2-46 Measuring AM Signal in Separate Screen Mode
Power on
2. Turn the analyzer and the signal generator power on,
Initialization
This resets the current settings to the factory defaults or user-defined presets.

3. Press SHIFF and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4. Press FREQ, I and GHz.
A center frequency of | GHz is set.
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5. Press SPAN, 5, (¢ and kHz.
A frequency span of 50 kHz is set.
The following are automatically set:
RBW = 1 kHz, VBW = | kHz, Sweep time = 100 ms.

6. Press SWP, Sweep Time AUTO/MNL{MNL.), 2, 0 and kHz(ms).
Sweep time is set to 20 ms and UNCAL is displaved in the lower right hand fre-
quency area on the screesn.
A Sweep time of 20 msec is too short.

FEF 0.0 dén
10 dB/ *a_Write Horm B _Blank Norm

[EWP
2B ms._ .

-/\-\J ;
CENTER 1.0000003¢ GHz SPAN 0.0 kHz
BRBYW 1 kHz VBY 1 kHz *5WP 20 mn AT 10 <8

Figure 2-47 Screen with UNCAL Message
Coping with the UNCAL message
7. Press COUPLE, RBW AUTO/MNL(MNL), 1, ¢ and kHz.

Once the RBW is set to 10 kHz, the UNCAL message will disappear because a
sweep time of 20 msec meets the required condition.

REF 0.G dbim
10 dB/ i Write Norm B Blank Horm

REW T 7
L8 RHZ. o e T T e |

B
URW RBY

CENTER 1,00000066 Gilz Sal 50,0 ki 1 more 172
PSR 10 kHe . VEH 10 KHz | eSWP D0 se AT 56 dB

Figure 2-48 UNCAL Message Removed
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;
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]
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2.2.9 Zooming the Frequency Domain

The analyzer has a function that allows you to display a part of magnified upper screen trace on the lower
screen in the frequency domain.
This section describes the zoom function in the frequency domain.

Measurement conditions: The target of the measurement helow is a signal whose characteristics consist
of an output frequency of 100 MHz, alevel of -10 dBm, a modulation frequen-
cy of 10 kHz and an AM modulation factor of 3%.
Use appropriate parameter values when making the measurements in the ex-
ample shown below.

Setup
1. Connect the unit under test as shown in Figure 2-49.

{ — ¥

J i Py

| e e P T e 2 e i}
[ | woen T Tomos o
fe——— ]

[ Y T e s e
COCACHED
oencmenes memb
e o T i T = R L] e

i
H |
I =
: |
|
I

Figure 2-49 Measuring AM Signal in Separate Screen Mode

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for oufput.

3. Set the frequency to 100 MHz: the level to -10 dBm; the modulation frequency
to 10 kHz; AM modulation factor to 3% and the output to the ON position,

Initialization
This resets the current settings to the factory defauits or user-defined presets.

4,  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to ifs presets values.

Setting the measurement conditions
This changes the analyzer settings so the input signal is displayed more clearly.

5.  Press FREQ,1, 0, 0 and MHz.
A center frequency of 100 MHz is set.
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Press SPAN, 2, 58 and kHz.
A frequency span of 25 kHz is set.

FEF 000 dB
16 dB/ saMrite Hoem B Blank Norn

SPAN
285.8. kHz

CENMTER 100.00000 Mz SPAN 25 .0 iy
RBW 300 Hz VBY 390 #Hz SWP 560 ms  ATT 10 d8

Figure 2-50 Displaying the Traee in Full Sereen Mode

Separate screen mode

7.

Press WINDOW and Zoom.

The screen display is in Separate screen mode and the Zoom menu is displayed.
The cursor for the zoom position and the cursors for the zoom width are displayed
on the upper screen.

REF §.9 dfn
a0 di/ » ¥ ite Rorn Z00H

ZOOM BOSTIT
108, 60000 MHE-

4 Ry

ENTER 100 .00000 WHz SPAl 256 Kl Windou
¥ 300 Hr  VBW 300 bz SWP 560 ms A%T, 10 dB

H

0,0 dbs
19 dB/ #4_Write Norw

iy Peik
Zaoming
‘ : . : ]
CENTER "1 500000 38§z SPAH 5.00 ki Screen
RBY 100 Wi VBY 100 iz SWP 1,05 ATT 10 gb Reset
(e

Figure 2-51 Displaying the Trace in Separate Screen Mode

8.

2-42

Press Zoom Width, 1 and kHz.
A frequency span of the lower screen is setto 1 kHz.

Press Zoom Position and move the cursor to the peak on the modulating signal
using the data knob.

The center frequency on the lower screen moves to the peak on the modulating
signal.
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2.2.9 Zooming the Frequency Domain

Displaying a magnified lower screen in Full screen mode

10. Press Zoom on Window.
The lower screen is magnified and displayed in Full screen mode.
The spectram can be analyzed using this magnified display.

FEF 0.0 dbe WRR 100 600aH2 iz .
16 4B/ *A Brite Horm B Blank Horm w3579 dbm 5
i‘ Zoot
' Zaom
Position
"~ Zoom
““““““““““ Wwidth
TP e -
! i \ B Zoom off
- v . S
TR
R
/ LN
CENTER 1007030068 Mz SPAH 1.000 KHz
REY 30 Ny VBY 30 He SWr 235  AFT 10 dB

Figure 2-532 Displaying the Magnified Lower Screen
Turning off the magnified display
11. Press Zoom off.
The screen display returns to Separate screen mode from the magnified lower
screen mode.
Turning off the Separate screen mode
12. Press Screen Reset.

The screen display returns to Full screen mode for displaying only the upper
sScree.
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2.2.10 Zooming the Time Domain

2.2.10 Zooming the Time Domain

2-44

The analyzer has a function that allows you to display a part of magnified upper screen trace on the lower
screen in the time domain. This section describes the zoom function in the time domain.

Measurement conditions: The target of the measurement below is a signal whose characteristics consist
of an cutput frequency of 1 GHz, a level of -10 dBm, a pulse width of 0.8 msec
and a pulse period of 10 msec.

Use appropriate parameter values when making the measurements in the ex-
ample shown beiow.

Setup--

1. Connect the unit under test as shown in Figure 2-53.
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Figure 2-53 Measuring Burst Signal in Separate Screen Mode
Power on
2. ’Purn the analyzer and the signal generator power on.
Setting the signal generator
This prepares the signal generator for output.

3. Set the frequency to 1 GHz; the level to -10 dBm; the pulse width to 0.8 msec;
pulse period to 10 msec and the output to the ON position.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

4, Press SHIFT and CONFIG(PRESET),
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so the input sigral is displayed more clearly.

5. Press FREQ, 1 and GHz.
A center frequency of 1 GHz is set.




R3267/73 Spectrum Analyzer Operation Manual

1L

12.

13.

2.2.10 Zooming the Time Domain

Press SPAN, 5, § and MHz.
A frequency span of 50 MHz is set.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 0, 0 and kHz(ms}).
A sweep time of 100 msec is set.

Press COUPLE, RBW AUTO/MNL(MNL). 3 and MHz.
A resolution bandwidth of 3 MHz is set. The burst signal can be identified.

fiEF 0.0 don
16 dB/ *i_Write Norm B Blank Nees

SWE
188 ms. . ..

CENTER £.00808 GHz SPaH 50.0 Mz
#RBW 3 Mz VBY 3 iz *SUP $00 ms  ATT 19 dB

Figure 2-54 Trace of a Burst Signal

Press SPAN and Zero Span.
The frequency span is set to zero span.

Press SWP and Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to VIDEQ,
The trigger source is set to VIDEQ. The cursor moves to Stope. The trigger level
mark "--»" is displayed on the left-hand side of the scale.

Press HZ{(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger fevel to the middle of the burst signal turning the data knob.
A stably triggered display is obtained.

Press RETURN.
The Trigger Setup dialog box is removed.
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2.2.10 Zpoming the Time Domain

PEF 9.0 dBm
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Figure 2-55 Burst Signal in the Zero Span

Separate screen mode

15. Press WINDOW and Zoom.

The screen display is in Separate screen mode and the Zoom menu is displayed.

The cursor for the zoom position and the cursors for the zoom width are displayed
on the upper screen.
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Nicduivis e
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DELY

i |
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CEHTER £.000056600 GHz SPAI G Hz
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10 4B/ *A_Yrite Norm

i H i H H =
CENTER £.00080G000 GHz SPAN & 1z Screer:
HROW 3 HHZ YDW 3 Mz #SWP 20 ms  ATT 10 4B Reset

Figure 2-56 Displaying the Trace in the Separate Screen Mode

Observing the leading edge

16. Press Zoom Position and move the cursor to the leading edge of the signal using
the data kneb.

The leading edge of the signal is displayed on the lower screen.

17. Press Zoom Width and move the zoom width to the leading edge of the signal.
The leading edge is magnified on the lower screen.
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2.2.10 Zooming the Time Domain

REF87 8 dbm
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Figure 2-37 Observing the Leading Edge in the Separate Screen Mode
Observing the trailing edge
18. Press Zoom Pesition. Move the cursor to the traitling edge of the signal using the

data knob.
The trailing edge of the signal is displayed on the lower screen.

AT 0.0 d8n ‘
o a8/ *4_¥rite Horn DELY

M P é‘I
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Figure 2-38 Qbserving the Trailing Edge in Separate Screen Mode
Displaying the lower screen in Fuli screen mode
19. Press Zoom on Window.

The leading edge is magnified on the lower screen.
You can analyze the time axis using this magnified display.
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2.2.10 Zooming the Time Domain

Returning to Separate screen mode from the magnified lower screen

20. Press Zoom off.
The screen display returns to Separale screen mode from the magnified Jower
screen,

Entering Full screen mode
21. Press Screen Resel.

The screen display now retums {0 Full screer mode (displaying the trace on the
upper screern).
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2.2.11 Measurement Using the F/T Function
The analyzer provides the F/T function that allows you to measure using two screens (one is in the fre-
quency domain; and the other is in the time domain) simuitaneously,

Measurement conditions: The target of the measurement below is a signal whose characteristics consist
of an output frequency of 1 GHz, a level of -10 dBm, a pulse width of 4 msec

and a pulse period of 10 msec.
Use appropriate parameter values when making the measurements in the ex-

ample shown below,

Setep

1. Connect the unit under test as shown in Figure 2-39.

oo
Searmencs mesty

1o Lowen Leemm
‘c:a‘cammfm

- e ! B

e Dnh D . ..

Figure 2-59 Setup to Measure Pulse Signal Using 2 Screens

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for output.

3. Setthe frequency to 1 GHz; the level to -10 dBm; the pulse width to 4 msec; pulse
peried to 10 msec and the output to the ON position,

Initialization
This resets the current seftings to the factory defaulfs or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 1 and GHz.
A center frequency of 1 GHz is set.
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2.2.11 Measurement Using the F/T Function

2-30

Separate screen mode

7.

10.

11,

12.

13.

14,

Press SPAN, 8, 0 and MHz.
A frequency span of 80 MHz is set.

fTF 0.8 don !
G dB/ #A_Write Horm B Blank Nove :

SPAN |
80.0 MHZ

CEMEER 1.00000 GHz 5P BG4 HHz
RB¥ 1 MHz VBY 1 Mz SW 26 ns ATT 18 48

Figure 2-60 Trace of a Burst Signal

Press WINDOW and F/T.
The display is now in the Separate screen mode. The frequency domain is dis-
played on the upper screen, and the time domain is displayed on the lower screen.

Press B.
The lower screen is active.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 0 and kHz(ms).
The sweep time for the lower screen is set to 10 msec.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to VIDEO.
The trigger source is set to VIDEQ. The cursor moves to Siope. The trigger level
mark "->" is displayed on the left-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to *+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger level to the middie of the burst signal turning the data knob. A
stably triggered display is obtained.

Press RETURN,
The Trigger Setup dialog box is removed.
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2.2.11 Measurement Using the F/T Function

15. Press SRCH.
The marker is displayed on the lower screen.
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Figure 2-61 F/T Function Displayed in Separate Screen Mode
Displaying the lower trace in Full screen mode
16. Press WINDOW and Zoom on Window.

The leading edge is magnified on the lower screen.
You can analyze the time axis using this magnified dispiay.
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Figure 2-62 F/T Mode in Zoom Display
Entering Separate screen mode
V7. Press Zoom off.

The screen display changes from the magnified mode (of the lower screen) to
Separate screen mode.
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2.2.11 Measurement Using the F/T Function

Entering Full screen mode

18. Press Screen Reset.
The screen display now returns to Full screen mode (displaying the trace on the
upper screen}. '
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2.2.12 Measuring Dual Parameters
The analyzer is capable of displaying traces using two screens simultaneously with different measurement
conditions to each other.
2.2.12.1 Measuring Dual Parameters in the Frequency Domain
This section describes how to set the center frequency for each screen and display them.
Measurement conditions: The two signals used are as follows.
Signal 1: A center frequency of 100 MHz and a level of -10 dBm.
Signal 2; A center frequency of 650 MHz and a level of -10 dBm.
Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-63,

+
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Figure 2-63 Setup to Measure Dual Parameters
Power on
2. Turn the analyzer and the signal generators power on.
Setting the signal generators
This prepares the signal generators for output.

3. For signal generator 1, set the frequency to 100 MHz; the level to -10 dBm and
the output to the ON position.

4.  For signal generator 2, set the frequency to 650 MHz; the level to -10 dBm and
the output to the ON position.

Initialization

This resets the current settings to the factory defaults or user-defined presets.
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2.2.12 Measuring Dual Parameters

5. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

6.  Press WINDOW and Zeom.
The Zoom menu is displayed and the screen display is changed to Separate screen

mode.
FEV 58 dbw
Ho dis s, M ke Horm 208
N Zoom
TOOM. EOST o P 1
ey AP DA H @ o § Zoom
g H 2 Position
ol =
H Zoon
Width
5 Zoom on
CENTER 4 G0N iy SPatt 6.60 GHz Window
BBW 5 i YBY 3 MHz SWP 20 ns  ATF 0 dB
FEF878 don ¥
o ¢/ w5 4rite Norm 2

CENTER G0 Gz SPA 1.500 GHz
L RiW 3 My VBY 3 MHz SWP 30 ms  ATT 10 dB Reset

Figure 2-64 Displaying in Separate Sereen Mode
Setting for the upper screen

7.  Press FREQ, 1, 0, 0 and MHz.
A center frequency of 100 Mz is set for the upper screen.

8. Press SPAN, 1, 0 and MHz.

A frequency span of 10 MHz is set for the upper screen.
Trace 1 s displayed on the upper screen.
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2.2.12 Measuring Dual Parameters
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Figure 2-65 Setting for the Upper Screen in Separate Screen Mode
Setting for the lower screen

9. Press B,
The lower screen is active.

10. Press FREQ, 6, 5, 0 and MHz.
A center frequency of 630 MHz is set for the lower screen,

11. Press SPAN, 5 and MHz.
A frequency span of 5 MHz is set for the lower screen.
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Figure 2-66 Setting for the Lower Screen in Separate Screen Mode

2-55




R3267/73 Spectrum Analyzer Operation Manual

2-36

2.2.12 Measuring Dual Parameters

Magnified display for the lower screen

12. Press WINDOW and Zoam on Window.
The trace for the lower screen is now displayed in Full screen mode.

4 #0, % ite Norm  B_Blank Horm =P

Pasition

Zoom
Width

U R Sy — +
T

Zoom oft
j " Paok
i H U! Zoom g
l H : = N
ENTER 650 5060 Wiz SPAN 5.00 Wiz Screen
REW 30 kiz  VBW 30 kHz__ SWP 20 ms  ATY 10 dB

Figure 2-67 Magnified Trace for the Lower Screen

Changing the screen display to Separate screen mode

13. Press Zoom off.

The screen display is changed from the magnified mode {of the lower trace) to
Separate screen mode.

Changing the screen display to Full screen mode (for displaying the upper screen)

14. Press Screen Reset.

The screen display is changed to Full screen mode for displaying the upper
screen.
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2.2.12 Measuring Dual Parameters

2.2.12.2 Measuring Dual Parameters in the Time Domain

This section describes how to set the center frequency for each screen and analyze them in the fime
domain.

Measurement conditions; The signal to be measured consists of the signal specified below.

Signal }: A frequency of 900 MHz, a Level of 0 dBm, a pulse width of 1 msec
and a pulse period of 10 msec.

Signal 2: A frequency of 1800 MHz, a Level of 0 dBm, a pulse width of 1
msec and a pulse period of 10 msec.

Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-68.

+

2
RSO0 O O
fusa] s ¥ Lo T

L

1

[ Y Taataa
ocoome
OOOoOo et
Cacen
o 5
OO I OO0 ,
bre

o
>
-
.
L
-~
1S
)
o

FENPL
ER L - : -
e V

Figure 2-68 Setup to Measure Pulse Signals with Different ﬁFrequencies Using 2 Screens
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Couples Signal 1 with Signal 2 and outputs the total signal.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press WINDOW and 17T
Both screens are set to Zero span in the Separate screen.
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2.2.12 Measuring Dual Parameters

2-38

Setting for the upper screen

6.

10.

11,

12,

13.

Press FREQ. 9, G, 6 and Mz
A center frequency of 900 MHz is set for the upper screen.

Press COUPLE, RBW AUTO/MNL{MNL), 3 and MHz.
A resolution bandwidth of 3 MHz 1s set for the upper screen.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 0 and kHz(ms).
A sweep time of 10 msec is set for the upper screen.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to VIDEQ.
The trigger source is set to VIDEO. The cursor moves {o Slope. The trigger level
mark "—" is displayed on the lefi-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger level to the middle of the burst signal turning the data knob. A
stably triggered display is obtained.

Press RETURN.
The Trigger Setup dialog box is removed.
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Figure 2-69 Upper Screen in Sync with the Trigger Signal

Setting for the lower screen

14,

Press B.
The lower screen is active.
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15.

16.

18.

15,

20.

22

2.2.12 Measuring Dual Parameters

Press FREQ, 1, 8, 0, ¢ and MHz.
A center frequency of 1800 MHz is set for the lower screen.

Press COUPLE, VBW AUTO/MNL, 1,0,  and kHz.
A VBW of 100 kHz is set for the lower screen.

Press SWP and Trigger Setup.
The Trigger Setup dialog box is displaved.

Set Source 10 VIDEO.
The trigger source is set to VIDEQ. The cursor moves to Slope. The trigger level
mark "—" is displayed on the left-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to “+" and the cursor moves to Trigger Level,

Adjust the trigger level.
Adjust the trigger level to the middle of the burst signal turning the data knob. A
stably triggered display is obtained.

Press RETURN,
The Trigger Setup dialog box is removed.

Press Sweep Time AUTO/MNL(MNL), 5 and kHz(ms}.
A sweep time of 3 msec is set for the lower screen.
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10 dB/ *A_Wr ite Smo) 1/T
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REF 0.0 dBn 5 |
h0 dB/ *_Write Sepl Gated

CENTER 1.000000000 Gliz SPAl 6 Rz
RBY 3 Milz Ul 100 kHz 5P 5.0 ms  ATT 10 dB

Figure 2-76 Displaying the Traces of 900 MHz and 1800 MEHz in the Separate Screen Mode

23.

Press SRCH.
The level on the lower screen can be measured using the marker.
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2.2.12 Measuring Dual Parameters

2-60
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Figure 2-71 Displaying the Trace of 1800 MHz for the Lower Screen

Changing the screen display to Full screen mode for displaying only the upper screen.

24. Press WINDOW and Screen Reset.

The screen display returns to Full screen mode for displaying only the upper
SCrECI.
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2.2.13 Calibration

Calibrations are required to take measurements within the specifications of the analyzer.

CAUTION: Wait 60 minutes after turning the power on before performing the calibrations.

There are three methods to calibrate the analyzer as shown below.

s Cal All
Performs calibrations for all items to see if they meet the specifications.
Perform them before taking measurements. Processing time: Approximately 8 minutes.
»  Total Gain
Performs calibrations with more accuracy than Cal All, because user-defined measurement conditions
are used. Set the conditions first before the calibrations. Processing time: Approximately 1 minute.
= Cal Each Item
Performs calibration on only one tem.

Table 2-2 Calibration Hems
Input ATT

IF Step AMP
RBW Switching
Log Linearitry
Amplitude MAG
PBW

NOTE:  You may hear some clicking noises during calibration. This is normal,
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2.2.13 Calibration

2.2.13.1 Cal All
Setup
Connect the calibration signal,
1. Connect the N-BNC adapter to the INPUT connector on the front panel.

2. Connect the Input cable between the CAL OUT and INPUT connectors on the
front panel.

Perfoﬁhing the calibration

3. Press SHIFT and 7{CAL).
The menu used for calibration appears (See Figure 2-72).

REF 6.0 i
16 dB7 *4 Write Hotre B Biank Hors

CAL

i B
l Cal 413

Z
Total Gain

Cal Sig
Leve}

___m____________.Jg
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RBY 3 Mz VBY 3 MH2 SHP 120 =5 ATT 10 48

| 1

Figure 2-72 Cal Menu

4. Press Cal All.
All calibration items are performed.
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2.2.13.2 Total Gain

Prior to performing this calibration, be sure to set the RBW, dB/div and reference level as the measure-
ment conditions.

Setup
Connect the calibration signal.
1. Connect the N-BNC adapter to the INPUT connector on the front panel.

2. Connect the Input cable between the CAL OUT and EINPUT connectors on the
front panel.

Setting measurement conditions

3. Setthe RBW, dB/div and the reference level to the values which are actually used
in measurements.

Performing the calibration

4, Press SHIFT and 7(CAL).
The menu used for calibration appears (See Figure 2-72).

5. Press Total Gain. :
Calibration is performed using the current measurement conditions.

CAUTION:  Perform the Total Gain calibration again if you have changed the
RBW, dB/div and reference level after completing the Total Gain cali-
bration.
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2.2.13 Calibration

2.2.13.3 Cal Each Item

Performs one Cal Each Item though Cal All performs all calibration item.

This section describes the PBW calibration.
Setup
Connect the calibration signal.
1. Connect the N-BNC adapter to the INPUT connector on the front panel.

2. Connpect the Input cable between CAL OUT and INPUT connectors on the front
panel.

Performing the calibration

3. Press SHIFT and 7(CAL}.
The Cal menu used for calibration appears (See Figure 2-72).

4.  Press Cal Each Item and PBW.
PBW (noise power bandwidth) calibration is performed.
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2.2.14 Pass/Fail Judgments Using the Limit line Function

Pass/fail judgments for traces on the screen can easily be made by storing the upper and lower limit values
using the limit line function.

Power on
1. Turn the power on.
Connecting the input signal cable
Connect the calibration signal used in the measurement.
2. Connect the N-BNC adapter to the INPUT connector on the front panel.

3. Connect the Input cable between the CAL OUT and INPUT connectors on the
front panel.

Initialization
This resets the current setiings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 3, 0 and MHz.
The cenier frequency is set to 30 MHz.

6. Press SPAN. 2, 0 and MHz.
A frequency span of 20 MHz is set.

7. Press LEVEL, { and GHz(+dBm).
The reference level is set to 0 dBm.
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Setting the limit line

Each limit line uses the data in the table.

Table 2-3 Setting Limit Line 1

Frequency Level
1 20 MHz -70 dBm
2 26 MHz -70 dBm
3 28 MHz -5 dBm _5 -
4 32 MHz -5 dBm
5 34 MHz -70 dBm
0 40 MHz -70 dBm

Table 2-4 Setting Limit Line 2

-0 - -g
Frequency Level f v
~70 - Il ]
1 20 MHz -95 dBm ! !
2 28 MHz -85 dBm : X
3 29 MHz -60 dBm 95 4 we===m= - - L -
4 31 MHz -60 dBm i [ T T W ;
] 3 ] 3 1 t T 13
5 32 MHz -95 dBm 20 96 2829 3132 34 40
6 40 MHz <95 dBm

8. Press FORMAT, Limit Line and Limit Line Edit.
The Edit menu and editor used for Limit Line 1 are displayed.

FEE8 T i
10 g/ #4 Write Horm B Blank Norm

i

Fdit Menu
’Linif Line

ot T

CENTER 30 00 WHz SPAN 2006 16tz
REW 300 kHz  VBW 300 kHz _ SWP 20 ms __ AYT I0 dB
Limit Line Edit
[ o} [ Level {d8n) }
1. 20000000 Wz ~70.,6¢ dil
ER 26.000G00 Wz ~0.06 b Tabie
3. 28.006600 HHz . -5.06 diie
a. 32.000800 HHz -5.0¢ dfn init
5. 34.006C00 WHz 70,00 Jin =
5. 40 .000300 HHz ~70.06 din Capy Tahle
7. 1t 2
8‘ pur
13. Copy Table
. 201

Figure 2-73 Editing the Limit Line ¥

9. Press 2, 8 and MHz,
20 MHz is set in the first frequency entry, and the cursor moves to the level entry.

10. Press 7, & and MHz{(-dBm).
~70 dBm is set in the {irst level entry, and the cursor moves to the second row.
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11. Continue entering data into Table 2-3, repeating steps 9 and 10.

REF 0.C dfim
0 dB/ w4 Weite Hovn 8 Blank More

Edit Henu
:Linit Line

- Insert
g {.ine

i
Delete

CENTER 30.00 sz SPAN 20.00 Wiz Line
B 30D kilz  VBW 300 kHe  SWP 20 ms _ ATY 10 aB
Linil Line Edil &
[ Ho 1 |- T Frequency J...] [ Leve! (dfn) } Sart
1. 20600000 Wiz 500 dhits
2. 28.060000 Witz -95.0C diin " Iable
3. 29000000 HHz -6G.06 din it
4, 31.000600 MHz -56.00 din hit
5. 32086600 WHz -95.60 dbn 3
6. 40000600 WHz -95 .68 dbn Copy Table
7. 1102
.
a 7
0‘ Copy Table
fa e Ztol

Figure 2-74 Screen Displayed after Limit Line I Data Has Been Entered

12. Press Limit Line 1/2.
The editor is changed from the Limit line 1 mode to the Limit line 2 mode.,

13. Press 2, 0 and MHz.
A frequency of 20 MHz is set in the frequency entry used for Limit Line 2. The
cursor moves to the level entry.

14. Press 9, 5 and MHz(-dBm).
A level of -95 dBm is set in the first level entry.

15. Continue entering data into Table 2-4. repeating steps 13 and 14.

FF 0.0 dBm
10 48/ w4 _Write Horm B Blank dors
Edit Henu
;Jnit Line
3 Ingert
Line
£l
Delete
CERTER 30.00 WHz SPiH 20.08 #Hz Line
RBY 300 kHz  VBY 300 iz SWP 28 ms ATT 10 48
Linit fine Edit B
Lo 3 WS [ Leve] (dpny Sart
: —
3' Fable
4. Init
5. =
ER Copy Teble
7. Pto2
g. by
g i
. i Copy Tuble
10. q o 2tos

Figure 2-75 Screen Displayed after Limit Line 2 Data Has Been Entered
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16.

17.

18.

20.

Press RETURN.

The editor for Limit line 2 is closed and the Limit Line menu is displayed.

Displaying the Limit Line 1 and setting the Pass/Fail criteria

Press Limit Line Setup.

The Limit Line Setup dialog box is used to set the Limit Line 1 conditions.

Linit Line |

i

Lisit Line
Setup

- Pass/Fail
Judgement

REF 0.9 dii
1G di3/ B W ite Hore B 8lank Norm
. o Linit tine Setup T
Pass Range! Line eyt
Limit £ine 2:
Pass Range!
% pata Mode:
ReTerence
User Dotfine:
Hfset!
Y Datz Mode:
Reference: i
e lser Dt ine: oy I
m artsot: M r
EENTER 30,06 Wiz SPAN 20 .80 Wi
REW 300 kHz _ VBW 300 kiz _SWP 20 ms  AFT 10 dB

&
Lini€ Line
Edit

Figure 2-76 Setting Limit Line PASS/FAIL

Select ON used with Limit Line 1.

Select ‘BELOW the Line” in Pass Range for the Limit Line 1.
This setting causes data in the area below Limit Line 1 to be considered a pass.

Press Limit Line Setup.

The Limit Line Setup dialog box is closed and message PASS is displayed on the
screen after the relationships between Limit Line | and the trace data have been

Jjudged as pass.

FEF"C.0 ™ dbm
0 dB/ A Write torm 8 _Blask Horm

Format _t
! frace
Betector
= fisplay
Line
Con s
8 B[
AY Cursor

4 )
Limit Line

= S

Etabel

© Result
&rea Posi

ALV

B
Bisplay

CENTER 30.65 Wiz SPRI 2016 Mz
RBW 300 kHz  VBW 300 khz  SWP 20 ms ALY 10 _di

Tontrof

Figure 2-77 PASS/FAIL Result using Limit Line 1
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Displaying the Limit Line 2 and setting the Pass/Fail criteria

21. Press Limit Line Setup.
The Limit Line Setup dialog box is used to set the Limit Line 2 conditions.

22. Select ON used with Limit line 2.

23. Select “ABOVE the Line’ on the Pass Range for the Limit Line 2.
This setting causes data in the area above Limit Line 2 to be considered a pass.

24. Press Limit Line Setup.
The Limit Line Setup dialog box is closed and the judgment result on the limit
lines is displayed.

REF .6 dbn
Ho a8/ * Meite Movm B 8lank Nors

Eopy Config
1

Printer

File

i)

i 7 " \\
CENTER 36,0 SPAN 2060 Hilz Hl Media
ATT 10 di3 Fernat
mmmmmm

éBW
Figure 2-78 PASS/FAIL Result using Limit Lines 1 and 2

Setting an offset for the limit line

25, Press Limit Line Setup.
The Limit Line Setup dialog box is displayed.

26. Press the step key A.
The mput cursor moves to Offset of Y Data Mode.

27. Press 1,0 and MHz(-dBm}).
The Limit lines 1 and 2 that have previously been specified are moved down-
wards by 10 dB.
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28, Press RETURN.

The Limit Line Setup dialog box is closed and the judgment result on the limit
lines is displayed.

REF 0.0 dbn
10 dB/ *A_Wite Horm  B_Blank Horm

Hi frace
Detector

B
il Label

Aicey Pasi

ue AR

- 7
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H

. b )
i

i = Result

Figure 2-79 Judgment Result after the Offset Has Been Changed
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2.3

2.3.1

2.3 Measurement Exampies

Measurement Examples

This section describes how the analyzer through practical examples.

Measuring Average Power of Digital Modulation Signal

This section describes the method for measuring the average power of digital modulation signal used in
PHS and so on,

Measurement conditions: The unit used in this measurement must comply with the PHS system and out-
put a frequency of 1917.950 MHz and a level of 10 dBm. The signal used must
be continaous.

Use appropriate parameter values to make the measurements shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is 30 dBm (1 W), When measur-
ing a signal power whose value exceeds this mit, connect an external attennator so the power can-
not exceed 30 dBm.

Setup

1. Connect the unit under test as shown in Figure 2-80.

e g

CICOASSsy
CACIHICA
[

LTINS
fruse | un s s | s |
OO Mt
Do o o]

1]
Hhoenests oot

PN
1 1
N

Figure 2-80 Setup for the Average Power Measurement
Power on
2. Tum the analyzer and the unit under test power on.
S.etting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets,

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

3.

10.

11.

Press FREQ, 1,9,1,7,.,9,5 and MHz.
A center frequency of 1917.95 MHz is set.

Press SPAN, 2, 0 and MHz.
A span frequency of 20 MHz is set.

Press COUPLE, REW AUTO/MNL(MNL), 1 and MHz.
AnRBW of | MHz is set.

Press VBW AUTO/MNL(MNL), 1, 0 and MHz,
A VBW of 10 MHz is set.

NOTE:  To reduce measurement ervors, make sure that VBW is greater than the
RBW.
VBW > REW

Press LEVEL, 1, 5 and GHz(+dBm).
The reference level is set to +15 dBm.

Press A, Trace A Detector and Sample.
The trace detector is set to sample detector mode.

NOTE:  Sample detector mode is used to keep measurement errors 16 a minimun.

Press LEVEL and adjust the reference level using the data knob.
When the signal peak is one or more divisions away from the reference level,
adjust the signal peak using the data knob so they are as close as possible.
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2.3.1 Measuring Average Power of Digital Modulatien Signal

FEF ™15 G dBn
16 dB/ % Write Smpl _ B _Blank Norg

Detecior &

[T

Hersai

Positive

i Hegative

Sabiplé E
I
BGEY Select
CEHTER 1.91795 GHz SPAR 20.00 MHz
wEBW 1 MH2 HEW 10 HHz *SWP 20 ms ATT 25 dB

Figure 2-81 Checking the Input Signal

12. Press SPAN and Zero Span.
The frequency span is set to zero (See Figure 2-82).

10 ¢B/ # Write Sept B _Blank Horm

TSPAN

it

ENTER Y 617950000 GHz SPAR 0 1z
WABY 1 Mlz | sUBW 10 MHz  #5WP 20 ms  KJE 25 dB

Figure 2-82 Setting Measurement Conditions for Average Power Measurement

Measuring average power

13. Press POWER and Average Power.

Measures the power averaged over the object range and displays the result.
Allows you to set the averaging count.

14. Press 1, 8 and Hz(ENTR).
An averaging count of 10 is set.

The average power and averaging count set are displayed in the result area (See
Figure 2-83).
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PEF 1876 dtn i 19.9 dn
Ho o/ A Mrite Sepl  f Blank Smpl

" pvoroge |
Power |

CERTER £ .217950000 GHz SPAkK 0 Hz
thisW 1 Mz *WBW 10 MHr *SWP 20 ms ATT 25 dB

Figure 2-83 Result of an Average Power Measurement

When it is difficalt for vou to see the measurement result

15.

Press FORMAT and Result Area Posi UP/LOW{LOW).
The measurement result is moved downwards.,

FEF 150 dBn B 11.0 <Bn
O dB/ ®A Mrite Smpl B Blank Sepl

" Average
Power

E

Hcp

VERAGE: POVER 19719
11,02 dBm H
-43.77 dBn/Hz

WTER 1917950000 Gitz SPEN @ Hz
Mz MEW 10 Mz  #5WP 2o me  ATT 75 &8

Figure 2-84 Moving the Measurement Result
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2.3.2

2.3.2 Measuring CDMA Wave’s Total Power

Measuring CDMA Wave’s Total Power

This section describes the method of measuring the total power of CDMA signal.

Measurement conditions:  The unit used in this measurement must be usable with COMA and output a
frequency of 916.25 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is 30 dBm (1 W), When measur-
ing a signal pewer whose value exceeds this limit, connect an external attenuator so the power can-
not exceed 30 dBm.

Setup

1. Connect the unit as shown in Figure 2-85.

Figure 2-85 Setup for Measuring the Total Power
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings 1o the factory defaults or user-defined presets.

4. Press SHYFT and CONFIG(PRESET).
This sets the analyzer to its presets values,

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more cleasly.

5. Press FREQ, 9.1, 6, ., 2, 5 and MHz.
A center frequency of 916.25 MHz is set.
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10.

11

12

Press SPAN, 1, 0 and MHz.
A frequency span of 10 MHz is set.

NOTE: When setting the frequency span, make sure it Is wider than the span of the
displayed spectrum being measured.

Press LEVEL, 1, 0 and GHz{+dBm).
The reference level is set {o +10 dBm.

Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Set the attenuator to “input level + 10 dB’ or more 1o avoid the saturation ai
the input mixer.

Press COUPLE, RBW AUTO/MNL(MNL), 3, 0 and kHz.
An RBW of 30 kHz is set.

Press VBW AUTO/MNL(MNL), 3, 0, 8 and kHz.
A VBW of 300 kHz is set.

NOTE: To reduce measurement errors, make sure that VBW iy greater than the
RBW,
VBW > REW

Press A, Trace A Detector and Sample.
The trace detector is set to the sample detector mode.

NOTE:  Sample defector mode is used 1o keep meastrement errors to o minimum.

Press LEVEL and adjust the reference level using the data knob.

‘When the signal peak s one or more divisions away from the reference ievel
adjust the signal peak using the data knob so that they are close as much as pos-
sible.
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2.3.2 Measuring CDMA Wave’s Total Power
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Figure 2-86 Setting Conditions for the Total Power Measurement

Measuring the total power

13. Press POWER and Total Power,

The total power within the displayed screen area is measured,
Allows you to set the averaging count.

14, Press 1, & and HH{ENTR).
An averaging count of 10 is set.
The total power and averaging count set are displayed in the result area (See Fig-

ure 2-87).
fEF 4.3 dBn OL 2.5 dBm WKRT81E 25 iz
16 dB/ #4 YWrite Smpl 8 Blenk Smpi ~3.28_dim —
WER AV |umL9v;gf;§Bmw pLo) E ; Pouer, 3
19 times. | . 0. Ghanne
: Pavet
K Avetage

CENTEE H16 .25 Mz SPAH 10.00 Wh#
WP 30 kHr  WVEW 300 kHy  SWP 30 ms  *ATT 30 dB

Figure 2-87 Result of Total Power Measurement
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2.3.3 Measuring the Power Density of Wide Band Digital Modulation Signal

‘This section describes how to measure the power density of a medium-speed radio frequency LAN in a
frequency band of 1 MHz.

Measurement conditions: The wide band digital modulation signal(16bps, BPSK) to be measured has a
frequency of 2.45 GHz and a leve!l of +10 dBm.
Use appropriate parameter values to make the measurements shown below.

CAUTION: The maximum amonit of power that can be input to the analyzer is 30 dBm (1 W). When measur-
ing a signal power whose value exceeds this limit, connect an external attenuator so the power can-
not exceed 30 dBm.

Setup

1. Connect the unit as shown in Figure 2-88.

[ 2o ¥ ] 2 | o | o
[ ——— ]
T G m
A

eemroes oo

Fn‘c:mm ooc

Figure 2-88 Setup for Measuring the Total Power
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 2,.,4, 5 and GHz.
A center frequency of 2.45 GHz is set.
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Setting the window

10.

12.

13.

14.

2.3.3 Measuring the Power Density of Wide Band Digital Modulation Signal

Press SPAN, 1, 0 and MHz.
A frequency span of 10 MHz is set.

NOTE: When setiing the frequency span, make sure it is wider than the span of the
displayed spectrium being measured,

Press LEVEL, 1, 8 and GHz(+dBm).
The reference level is set to +10 dBm.

Press ATT, ATT AUTO/MNL(MNL), 3, 6 and GHz{(dB).
The attenuator is set to 30 dB.

NOTE:  Set the atfenuator to "input level + 10 4B’ or more to avoid the saturation at
the input mixer.

Press COUPLE, REW AUTO/MNL(MNL), 3, 8, 0 and kiHz.
An RBW of 300 kHz is set.

Press FBW AUTO/MNL(MNL), 3 and MHz,
A VBW of 3 MHz is set.

NOTE: To reduce measurement errors, make sure that VBW Is greater than the
RBW,
VBW > REW

Press A, Trace A Detector and Sample.
The {race detector is set to the sample detector mode.

NOTE:  Sample detector mode is used to keep measurement ervors (o o minimunt,

Press LEVEL and adjust the reference level using the data knob.

When the signal peak is one or more divisions away from the reference level
adjust the signal peak using the data knob so that they are close as much as pos-
sible.

Press WINDOW and Measuring Window.
The measuring window is displayed.

Press Window Width, 1 and MHz.
A window width of 1 MHz is set (See Figure 2-89).
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REF 1278 dBm KR ™2 35000 Gz
-HO dB/ * Wite Smpl _ B _Blank Horm 10.61 dBn

Heas Window
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I |

CENTER 2.45000 GHz SPAH 10.00 MHz
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Figure 2-89 Displaying the Measuring Window
Measuring the power density

15, Press POWER, Channel Power, 1, 8 and HZ(ENTR).
The power density of I MHz band is measured and displayed.
An averaging count of 10 is set.
The power density of 1 MHz band and the averaging count are displayed in the
result area (See Figure 2-90).
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Figure 2-90 Power Density Measurement
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2.3.4 Measuring CDMA Channel Power

Measuring CDMA Channel Power
This section describes how to measure the CDMA channel power.

Measurement conditions:  The unit used for the measurement must comply with CDMA and must output
a frequency of 916.25 MHz and a level of +10 dBm.
Use appropriate parameter valuies to make the measurements shown below,

CAUTION:  The maxinum amount of power that can be input to the analyzer is 30 dBm (1 W). When measur-
ing a signal power whose value exceeds this limit, connect an external attenuator so the power can-
not exceed 30 dBm.

Setup

I.  Connect the unit as shown in Figure 2-91.

COCEIEES
Lrrerre——r———————t
e =
ocooom

oo mets

Figure 2-91 Setup for Measuring the Channel Power
Power on
2, Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under fest.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4, Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 9, 1,6, ., 2,5 and MHz
A center frequency of 916.25 MHz is set.
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2.3.4 Measuring CDMA Chanunel Power

6. Press SPAN, 2 and MHz.
A frequency span of 2 MHz is set.

NOTE: When setting the frequency span, make sure it is wider than the span of the
displayed spectrum being measured,

7. Press LEVEL, 1, 0 and GHz(+dBm),
The reference level is set to +10 dBm.

8. Press ATT, ATT AUTO/MNL(MNL), 2, 0 and GHz(dB).
The attenuator is set to 20 dB.

NOTE:  Sef the attenuator to ‘Inpuf level + 10 dB’ or more to avoid the saturation at
the input mixer.

9. Press COUPLE, RBW AUTO/MNEL(MNL), 3, 0 and kHz.
An RBW of 30 kHz is set.

10. Press VBW AUTO/MNL(MNL), 3, 0, 6 and kHz.
A VBW of 300 kHz is set.

NOTE: 1o reduce measurement errors, make sure that VBW is greater than the
REW.
FBW > RBW

11. Press A, Trace A4 Detector and Sample.
The trace detector is set to the sample detector mode.

NOTE:  Sample detector mode is used to keep measurement errors to a minimum,

12. Press LEVEL and adjust the reference level using the data knob.
When the signal peak is one or more divisions away from the reference level
adjust the signal peak using the data knob so that they are close as much as pos-
sible.

Setting the channel space and bandwidth

I3, Press POWER and Channel power.
Allows you to set the measuring window. The channel menu is displayed.

¥4. Press Channel Position, 9, 1, 6, ., 2, 5 and MHz.
The center of the measuring window is set to 916.25 MHz.
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16.

2.3.4 Measuring CDMA Channel Power

Press Channel Width, 1, ., 2, 2, 8§ and MHz.
The width of the measuring window is set to 1.228 MHz.

Press Average Times, 1, 0 and Hz.

An averaging count of 10 is set.

The channel power and the averaging count are displayed in the result area (See
Figure 2-92).

BEF 5.0 dBm T 5.0 dBm MER 916,250 WHz
10 dg/ #4 Write Smpi B _Biank Smpl ~7.51 dim

5.0 d

.“ i ICR f Bffsat
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SREY 30 kHz  *VBW 300 KHr  SWP 20 ms  *ATT 20 o Factor

Figure 2-92 Resunit of Channel Power Measurement
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2.3.5 Measuring the Occupied Bandwidth (OBW)

This section describes how the oceupied bandwidth of the digital modulation signal used in PDC and so
on is measured.

This function allows you io set the ratio (of the occupied bandwidth to the total power) to a range between
10.0% and 99.8%. The factory defaunlt is 99%.

Measurement conditions: The unit used for the measurement must be usable with PDC and must output
a frequency of 940.05 MHz, a level of +10 dBm and a specified bandwidth of
26 kHz.
Use appropriate parameter values to make the measurements shown below,

CAUTION:

1. The maximum amount of power that can be input to the analyzer is 30 dBm (1 W). When measuring a signal
power whose value exceeds this limit, connect an external attenuator so the power cannot exceed 30 dBm.

2. To reduce occupied bandwidth measurement error, use the instrument under the following conditions.
* Sef the reference level so that the modulation signal level is 50 dB higher than the noise level of the spec-
frum analyzer.
« The optimum span is approximately three times the occupied bandwidth.
» Set the resolution bandwidth to less than 3% of the specified bandwidth.
= The trace detector must be set up according to the specifications of the measurement object.

Setup

1. Connect the unit under test as shown in Figure 2-93.
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Figure 2-93 Setup for Measuring the Occupied Bandwidth

Power on
2. Tum the analyzer and the unit under test power on.
Setting the unit under test

3. Activate the signal output for the unit under test,

Initialization
This resets the current settings to the factory defaults or user-defined presets.
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4.

2.3.5 Measuring the Occupied Bandwidth (OBW)

Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measarement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.

10.

11,

12.

Press FREQ, 9,4, 0, ., 0, 5 and MHz.
A center frequency of 940.05 MHz is set.

Press SPAN, §, 0, 0 and kHz.
A frequency span of 100 kHz is set.

NOTE:  The optinuim span s approximately three times the occupled bandwidth,

Press ATT, ATT AUTO/MNL(MNLY}, 3, 8 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Seci the atfenuator 1o 'input level + 10 dB’ or more to avoid saturation af the
input mixer.

Press LEVEL, 5 and MHz(-dBm).
The reference level is set to -3 dBm.

Press COUPLE, RBW AUTO/MNL(MNL), 3, ¢, 6 and Hz.
An RBW is set to 300 Hz

Press A, Trace A Detector and Positive.
The trace detector is set to the positive detector mode.

Press LEVEL and adjust the reference leve! using the data knob.

When the signal peak is one or more divisions away from the reference level,
adjust the signal peak using the data knob so that they are close as much as pos-
sible.

Press SWP, Sweep Time AUTO/MNL{MNLY), 2, 0 and MHz(sec).
A sweep time of 20 seconds is set.

NOTE:  Set the sweep time equal to or greater than the number of data points (1001)
multiplied by the burst repefition time.
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2.3.5 Measuring the Occupied Bandwidth (OBW)

Measuring the OBW

13. Press UTIL and OBW.
An occupied bandwidth at an occupancy ratto of 99% is calculated on a sweep
basis. When the measurement has been completed, width (occupied bandwidth)
and center {carrier frequency (Fc: the center of the occupied bandwidth}) are dis-
played, and two markers are placed at either end of the occupied bandwidth.

Changing the ratio to the iotal power
14. Press OBWY%,9,9, ., 5 and HZ(ENTR).

The occupancy ratio is changed to 99.5%.
After the sweep, the measurement results are displayed.

REF -1.5 d8n HKRA Z7.7 kHz
no dB/ %4 Write Posi_ B_Blank Norm 7.84 4B
OBW
geg..5..%

CENTER 540.0500 MHz SPAH 100.0 kHz
#RBW 300 Hr __ VBW 300 He  3SWP 20 5 *ATT 30 dB
Hecupied Band Width {99 5%) 7
obw - 22,700 kiz Fo @ 340.043950 MHz W OFF

Figure 2-94 OBW Measurement Results
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2.3.6 Measuring Adjacent Channel Leakage Power (ACP)

One of the most important items to be measured of the digital modulating signal, which is used in the Per-
sonal Handy Phone and so on, is the adjacent channe} leakage power (ACP).

In this section, the following two modes are explained: PDC digital modulating signal measurements in
Full screen mode using the Root Nyquist filter, the adjacent (or the second adjacent) channel leakage pow-
er measurements for PHS in Separate screen mode.

Full screen mode:

Separate screen mode:

Calculates the total power using the data on the entire screen, calculates the chan-
nel leakage power of the upper and lower adjacent channels by integration to the
specified bandwidth (BS), and calculates the ratio of the previously obtained val-
ues. The time required for taking measurements using this mode is shorter than the
other mode since all necessary data is collected in a single sweep, In addition, a
eraphic function, which permits you to display the power at a point by integrating
the leakage power over the specified bandwidth with respect to this point, is avajl-
able,

Automatically sets the frequency span to the specified bandwidth, measures Car-
rier wave power (on the upper screen), measures the adjacent channel leakage
powers (on the lower screens) (or the second adjacent leakage powers on the lower
screens), and calculates the ratios separately. Using this mode, a higher accuracy
is obtained when the channel spacing is large enough in relation to the specified
bandwidth.

CAUTION:

1. Set the values to meet the following unless otherwise specified.

RBW S~ x Specified bandwidth

40

Derection mode: Sample
Trace Average function: OFF

2. The VBW must meet the following.

VBW z REW

2.3.6.1 Full Screen Mode

This section describes how to measure PDC digital modulating signal using the Root Nyquist Filter in

Full screen mode.

Measurement conditions: The unit used in this measwrement must output a PDC signal with a frequency

ot 917.950 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below.

ACP Measurement Setup

1.

Connect the unit under test as shown in Figure 2-95.
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funem Lo £ 1 o | oo
Ar———————

o e LT
e

e e i
‘m.@&ﬂ DC'.C'

Figure 2-95 Setup Measuring Adjacent Channel Leakage Power
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4, Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measuring conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,9,1,7,.,9,5,0 and MHz.
A center frequency of 917.950 MHz is set.

6. Press SPAN, 2, 5, 0 and kHz.
A frequency span of 250 kHz is set.

CAUTION: The frequency span nuist meet the conditions shown below.
SPAN 2 2 X Channel spacing + X
When specifving a Root Nyquist Filter:
X = (1 -+ Rolloff factor) X Symbol rate
When not specifying a Root Nyquist Filter:
X = Specified bandwidth

7.  Press COUPLE, RBW AUTO/MNL(MNL), 1 and kHz.
The RBW is set to | kHz.

8. Press VBW AUTO/MNL{MNL), 3 and kHz.
The VBW is set to 3 kHz.
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12.

2.3.6 Measuring Adjacent Channel Leakage Power (ACP)

Press ATT, ATT AUTO/MNL{MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

Press LEVEL, 0 and GHz(-+dBm).
The reference level of 0 dBm is set.

Press A, Trace A Detector and Positive.
This sets the frace detector to the Positive mode.

Press LEVEL and adiust the trace using the data krob so that the trace peak can
be within 1 graduation in relation to the reference level.

NOTE:  Measurement evrors increase when the signal level is much lower than the
reference level,

. Press SWP, Sweep Time AUTO/MNL{(MNLY), 2, 1 and MHz(sec).

A sweep time of 21 seconds is sef,

NOTE:  The sweep time nuist meet the following.
Sweep time 2 Number of trace points X Period of the burst signal

REF.C dom

10 dB/ *A_Mrite Posi_ B Biapk Horm
. Sweap
SWP : -
D1 g Sweep Tine

=l Fnn) v |
I

- Trigger

CENTER 8179500 Wiz SPAN 2500 Kz
BROW 1 kHz  VBW 3 kHz  ¥SWP 215 #ATT 30 4B

Figure 2-96 PDC trace

Channel spacing and specified bandwidth

Channel spacing and channel bandwidth are specified in PDC mode.

14. Press POWER, ACP and CS/BS Sefup.

The dialog box for setting the channel spacing and specified bandwidth is dis-
played.
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[5. Press Hz
The cursor moves to the channel spacing for channel 1.

16. Press 5, 8 and kHz.
The channel spacing for channel 1 is set to 50 kHz. The cursor moves to the spec-
ified bandwidth.

17. Press 2, I and kHz.
The specified bandwidth for channel | is set to 21 kHz. The cursor moves to the
channel spacing for channel 2.

18, Press 1,6, 0 and kHz.
The channel spacing for the channel 2 is set to 100 kHz. The corsor moves 1o the
specified bandwidth for channel 2.

19, Press 2, 1 and kHz.
The specified bandwidth for channel 2 is set to 21 kHz.

REF 372 dm WKR  G%7.5000 WHz
1o dB/ *A_Write Posi B _Blank Norm -67.75_dBn
£3/B5 Setup
M i i yquist

/05 Setwp

-] carrior Band Wiath . X

......... [ Mo} [ Band Width 1 [ Peiete

1. 50.000 kHz 21.000 kMz | || Lina
2, 100600 kHz 214.000 kHz *

............ 3 ) Sart
CENTER 477 alob iz SPAN 256.0 kHz " tuble
21s 1% 30 48 3

fid jacent Channel| Power niv
{1}  150.086 kHz +1 @ -68.98 48 +2 1 —68.96 &8
{21 *100.956 kHz #3: -16.04 48 #7582 &8

Figure 2-97 CS/BS Setap dialog box

20. Press RETURN.
This closes the C8/BS Setup dialog box.

NOTE: An ACP measurement cannof be carried out if the frequency span for the
specified bandwidth and channel spacing is inappropriately set or not set.

Setting the Root Nyquist filter’s correction function

21. Press NNyquist Filter Setup.
The dialog box used to set Root Nyquist Filter parameters is displayed.

22. Move the cursor to Symbol Rate 1/T using the step keys and press 2, 1 and kHz.
A symbol rate of 21 kHz is set, and the cursor is moved to Rolloff Factor.
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23. Press0,.,5 and Hz(ENTR).
A rolloff factor of (.3 is set.

24. Set VNyquist Filter ON/OFF(ON).
Allows you to set parameters and displays the data enter.

FEF 3§ dbn R 6479000 Wiz
10 dB/ * Write Posi B _Blank Hore ~70.98_dBn

‘ THyquist Filter Setup
Rolloft Factor: T
h I THyauist Filter: m T

Average
Tines

!
CENTER Q17,5560 WAz SPAN 250 ¢ iz B N
REW 1 kH> *BY 3 kHz *SE 21 s «ATT 30 dB Graph
fidjacent Channe! Power
[1]  *50.900 &kHz M 6916 dF €2 6905 dB B N
[2} *+100.089 &8z 3 %616 db : -5.9% & HCP OFF

Figure 2-98 Root Nyquist Filter dialog box

25, Press \lNyquist Filter Setup.
This closes the dialog box used for setting Root Nyquist Filter parameters.

Performing ACP

26. One marker is displayed in each of the upper and lower adjacent channels each
time a sweep is performed, and the lower adjacent channel leakage power as wel!
as the upper adjacent channel leakage power is displayed.

When you press SINGLE, only one measurement is taken.

REF 3.8 <Bm HKR G517 9000 WHz
10 dB/ . _ % Mrite Posi 8 Blank Horm . . -¥5.13 dBe

itk i
N E = Average
; Tines
:
EXTER 917.85G0 MHz SPAN 250 .0 kHx = X
MHZ B 3 kHz "S“‘éf 2 s sATT 30 dB
Adjacent Chatnel Pouwer
{1] LWERE : -74.38 dB [2) uPPERL @ -73.20 dB
{3] LOWERZ = -78.19 & [4] UPPER2 @ ~77.76 dB

Figure 2-99 ACP Measurement Display in Full Screen Mode
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Making observations using ACP GRAPH

27. Press Graph and Graph ON/OFF(ON).
The calcuiation resuit of the adjacent channel leakage power and the delta marker
are displayed. (See Figure 2-100).

REF 3.8 dn WERA™E Tz
o aB/ 20 Write Pogi B View Horm ~0.85 48

HEF Graph
" Graph
N[
= )
Hutti MKR
Setup

HTEH 9479500 Wiz SPAN 250.6 KNz
WO Y KM WVBW 3 Kz ¥SWP 21 s #ATT 30 dB

Figure 2-160 Measurement Using ACP GRAPH
Specifying measurement points
Moving the marker to another channel.

28. Press MKR and move the marker to 100 kHz using the data knob.
The adjacent channel leakage power at 100 kHz is displayed in the result area.

REF 3.8 dBm MKR4 100.0 kHz |
10 dB/ #A_Write Posi B View Horm -78.20_dB
DELTA MER 7 ¥ TI00UTRBE T A0
192.0 kH= ’m :

CENTER 917 ,9500 iz SPAI 350 0 kil nore 147

PREY 1 kHr WEBY 3 kHz S A ) #ATT 36 dB

Figare 2-101 ACP at the 100 kHz
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2.3.6.2 SEPARATE Display

This section describes how to measure PHS digital modulating signal in Separate screen mode.

Measurement conditions: The unit used in this measurement must output 2 PHS signal with a frequency
of 1917.9506 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below,

ACP Measurement Setup
1. Connect the unit under test as shown in Figure 2-102.

r
i

Figure 2-102 Setaup Measuring Adjacent Channel Leakage Power
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measuring conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ,1,9,1,7,.,9,5, 0 and MHz.
A center frequency of 1917.950 MHz is set.

6. Press SPAN, 3 and MHz.
A frequency span of 3 MHz is set.

7. Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

8. Press LEVEL, 0 and GHz(+dBm}.
The reference level of 0 dBm is set.
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2-94

10.

1L

12.

13.

Press COUPLE, RBW AUTO/MNL(MNL), 3 and kHz.
The RBW is set to 3 kHz.

Press VBW AUTO/MNL(MNL), 1, 0 and kHz.
The VBW is set to 10 kHz.

Press A, Trace A Detector and Positive.
This sets the trace detector to the Positive mode.

Press LEVEL and adjust the trace using the data knob so that the trace peak can
be within | graduation in refation to the reference level.

NOTE:  Measurement ervors increase when the signal level is much lower than the
reference level,

Press SWP, Sweep Time AUTO/MNL{MNL.), 5 and MHz(sec).
A sweep time of 3 seconds is set.

NOTE:  The sweep lime must meet the following.
Sweep fime 2 Number of trace points X Period of the burst signal

REF 3.5 diim
10 dfi/ #poWrite Posi 8 _Blank Horm

[SWE
5.8

CENTER 1.4917%50 Gix SPAHt 3.00 MHz
MREW 3 kHz . *VBYW 10 kHz  #SWP 5.0 s #ATT 35 dB

Figure 2-183 PHS Trace

Setting the Channel spacing and Specified Bandwidth

Channel spacing and channel bandwidth are specified in PHS.

14.

Press POWER, 4CP and CS/BS Sefup.
The diatog box for setting the channel spacing and specified bandwidth is dis-
played.
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18.

19.

20.

2.3.6 Measuring Adjacent Channel Leakage Power (ACP)

Press 1, 9, 2 and kHz.
The specified bandwidth of the carrier frequency is set to 192 kHz. The cursor
moves to the channel spacing for channel |.

Press 6, 0, 0 and kHz.
The channel spacing for channel 1 is set to 600 kHz. The cursor moves to the
specified bandwidth.

Press 1,9, 2 and kHz.
The specified bandwidth for channel 1 is set to 192 kHz. The cursor moves to the
channel spacing for channel 2.

Press 9, 0, 9 and kHz.
‘The channel spacing for the channel 2 is set to 900 kHz. The cursor moves to the
specified bandwidth for channel 2.

Press 1,9, 2 and kHz.
The specified bandwidth for channel 2 is set to 192 kHz.

HEF3.5 diim WKR  1.916800 Gz
10 B/ 4 _Write Posi B.Blark Hors -7B.87 dbn
CS/BS Setup,
1 fHyquist
Filtar
C5/BS Selwyr o
Corvier Band Hidth : :
[ 41 E Band Width ] besete
1. 500,000 Kelz 157660 iz Line
2 900.600 kitz 162,000 kiiz
Sort
3.
pre S ke
T S e s
EpfER 1.017500 Gz SPAIF 3.00 Wiz * fable
Y 3 kHr HVBY 10 kHy *SWP 5.0 5 *ATT 3¢ ﬁ i
fd jacent Channel Power it
111 %690.000 &Hz 10 ~71.91 dB 21 w7245 dB
2] $900.800 ¥z #3: w7273 B 4 ~22,58 dB

Figure 2-184 CS/BS Setup dialog box

Press RETURN.
This closes the CS/BS Setup dialog box.

NOTE:  This operation will not function correctly when the specified bandwidth is

inappropriate or nof set.

Performing ACP using Separate screen

21.

Press Screen FULL/SEPA(SEPA).
The screen mode is set to the separate.
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22,

displayed once every 5 sweeps.

When you press SINGLE, only five measurements are taken.

FEach time a sweep is performed, the trace of a carrier signal is dispiayed on the
upper screen, and the upper and lower adjacent channel traces are displayed on
each of the two lower screens. The ACP values for both adjacent channels are

REF 3.5 dim
10 4B/ *p Write Posi
! ALP
[ ' cssms
Setup
< Miyquist
..... Filter
i o Setup
CENTER £.3t70500 GHz SPAN 192.0 kHz =
REY 3 kil AR 10 kHz  *SWP 5.6 5 *aTT 30 dB % Parametery
F -18.5 dim F -16.5 dBm Setup
16 <8/ 10 4B/ Toreal ]
B
Scraen

odjacent Channet Power

GHz

Sraph

113 LIMFRY
£31 LOWER? :

~7EAT dB £2] \PPER] :
-42.65 dB 4] UPPER? :

=76.5] 4B
~78.21 dB

= 3
ACP OFF

Figure 2-105 Measurement Result in ACP Separate Screen Mode
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2.3.7 Measuring Burst Signals Using the Gated Sweep
This section describes how pulse modulation signals are measured using the gated sweep function.

Measurement conditions: The signal used in this measurement has an output frequency of 1 GHz, a level
of 0 dBm, a pulse width of 1 msec and a period of 10 msec.
Use appropriate parameter values to make the measurements shown below,

Setup

1. Connect the unit as shown in Figure 2-106.

o (
- e |
pw CatacSEan oy €3
e f e L wome | o 2o
o J s Y s o e}

1
|
|
|
I OO
|
|

oo e mbts
Ocaen e Os0s

4 o -
EFOOOOT a0

S nan

B cooer

Figure 2-106 Setup for Measuring a Burst Signal

Power on

2. Turn the analyzer and the signal generator power on.

Setting the signal generator
This prepares the signal generator for cutput.

3. Set the frequency to 1 GHz; the level to 0 dBm; the puise width to 1 msec; the
period to 10 msec; and output to ON.

Initialization
This resets the current seftings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearty.

5. Press FREQ, 1 and GHz.
A center frequency of | GHz is set.

6.  Press SPAN, 5, 0, 0 and kHz.
A frequency span of 500 kHz is set,
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Setting the gated sweep

Press LEVEL, § and GHz(+dBm).
The reference level is set to +3 dBm.

Press COUPLE, RBW AUTO/MNL(MNL), 3 and kHz.
An RBW of 3 kHz is set.

This sets the conditions of the gated sweep to bring the gated sweep into sync with the
input signal.

9.

Press SWP and Gated Sweep.

The Gated Sweep menu is displayed, and the gated sweep mode is set.

The upper screen displays the spectrum and the lower screen displays the wave-
form in the time domain ip Split screen mode (See Figure 2-107).

REF 5.6 dam
10 4B/ *_Write Sapi GATE

Gated Sweep
e igger
Setup

ey .  —

: £

B I
JJ\.J; A

CEHTER 1.000083G Gz SPRlE B0 khx

#REY 3 khz VBY 3 kHz SWP 280 ms , ATI £ df —
REF 5.6 dBa o
e dB/ *A_t ite Supl Gate Src
Ext Gate
B
Gate
""" Position
B
....... Gate
Width
! o 7 Gated
CENTER 1.000000668 Gz SPANE Hz | Sweep
WRBY 3 kHz VBW 3 kHz  ASWP 20 ws  ATT 15 dB ] o |

Figure 2-107 Burst Signal Displayed in Split Screen Mode

10.
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Press SWP, 2 and kHz{ms).
A sweep time of 2 msec for the lower screen is set (See Figure 2-108).

REF 50 din
10 dfs A, W jte Smpl GATE
{iuted Sweep
B et rm—— I Frigger
e - e B setu
i1 H Lk 7 ii
1 l EHA s HH
CEMTER

“pats Sre
-GGGOHI0 Bz SPAH 500 kHz Trigear
REEW 3 kitr VBW 3 kHz Sw 280 ms ATY 15 48 Rt

LF 5.6 din B

10 43/ A, b ite Sepl Gale Src
Ext Gate

GETE WISTR—F—— [

-B3E8 1S | K Gate
3 ; 1l Position

Gate
Width

i
/

CEATER 1 .G000GO0SE GHz SPAN O Hz
MRBW 3 kHz VEY 3 ki *SWP 2.0 ms  ATT 15 dB

Figure 2-108 Trigger Setup
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16.

17.

2.3.7 Measuring Burst Signals Using the Gated Sweep

Press Gated Sweep.
The Gated Sweep menu is displayed.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to IF.
Starts to sweep in synchronization with IF signal.

Select Trigger Level and set it to the middle of the burst signal waveform.

Press Gate Src Trigger, Gate Position. 0, ., 6 and kHz(ms}.
The gate start position is set to 0.6 msec.

Press Gate Widih, 0, ., 3 and kHz({ms).
A gate width of 0.3 msec is set.

Press Gate Sweep ON/OFF(ON).
A spectrum without the effect caused by a burst signal will be displayed on the
upper part of the screen (See Figure 2-109).

BEF 5.¢ aBn
10 dB/ 5, Write Smpl GATE

‘ Gated Sweep

! Irigger
Setun

ISR N,

CENTER 10008060 Glz SPAl 500 khz
#REW 3 kblz U 3 khz SWP 280 w3 ATT A5 dB

5.0 dbim B -
£0 dB/ 8, Y jen  Smpl Gate Src
Ext Gate

S
Gate

I Position
e T
£
Gate
Widih

i g ¢ Gated
1. 060008 GHz SPAN O Hz Sweap
WRBY 3 kilz VAW 3 kHe  wSWP 2.6 ms  ATY 15 dB [ o I

Figure 2-109 Burst Signal by Use of the Gated Sweep (Separate Screen Mode)

18.

Press RETURN.
The display shows the gated sweep trace in Full screen mode. You can now
change the frequency span and reference level if desired.

NOTE:  Check the gated sweep for its settings after you have changed the resolution
bandwidth and video bandwidih of the spectrum (displayed on the upper
screen) when measuring a burst signal using the gated sweep,
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REF 578 diin
10 dg/ s Write Sepl B Slank Sepl
Sated Sweep
* Trigger
Setup

Gate Src
Ext Gate

Gate
Position

Gate

CENTEE T 0000000 6Hz SHAH 500
SWP 280 ms _ ATT 5 dB

WREW 3 kiz  VBW 3 khe

Figure 2-110 Burst Signal by Use of the Gated Sweep (Full Screen Mode)
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Measuaring Burst signals in the Time Domain

This section describes how to measure the leading and trailing edges of the TDMA signal used in PHS and
s0 on, using the time domain function,

Measurement conditions: The signal used in this measurement has an output frequency of 1917.950
MHz, a level of 0 dBm, a pulse width of 600 psec, a pulse period of 5 msec, a
leading time of 13 psec, a trailing time of 13 psec of the burst signal.

Use appropriate parameter values to make the measurements shown below.

Setup

1. Connect the unit as shown in Figure 2-111.

EECE
oo Mok

pooop e
Hooamm aab
Sy

f
]
v

Figure 2-111 Setup for Measuring a Burst wave signal
Power on
2. Tuorn the analyzer and the unit under test power on.
Setting the unit under test
3.  This prepares the unit under test for signal output.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,1,9,1,7,.,9,5 and MHz.
A center frequency of 1917.95 MHz is set.

6. Press SPAN, 5, § and MHz.
The frequency span of 30 MHz is set.
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7.  Press LEVEL, 5 and GHz(+dBm).
The reference level is set to +5 dBm.,

8.  Press COUPLE, RBW 4UTO/MNL(MNL), 3 and MHz.
An RBW of 3 MHz is set.
The burst signal used with TDMA can be checked.

REF 5.0 <Bm

10 4B/ w4 View Horm B Blank Horn
. Couple
REW LI
3. MHgz

VBW:RBW
O] O0FF |

CENTER 1817958 Gz SPAN 500 Wz
"REY 3 MHz VBW 3 Mz SWP 20 ms  ATT 15 dB

Figure 2-112 Burst signal in the frequency domain

9. Press SPAN and Zere Span.
The frequency span is set to zero span.

10, Press SWP, Sweep Time AUTO/MNL(MNL), 5 and kHz(ms).
A sweep time of 5 msec is set.

REF 5.9 dbim
10 dils *¢ Write Horm  B_Blank Nore

CENTER 1 817350600 GHz SHAN0 Rz
#RI F Mz VEW 3 MHz  +SWP 5.0 ms__ATT 15 dB

Figure 2-113 Burst Signal in the Time Domain
Setting the video trigger

L1. Press Trigger Setup.
The Trigger Setup dialog box is displayed.
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Set Source to VIDEQ.
VIDEO is selected and the cursor moves to Slope. The trigger level mark (—) is
displayed on the left edge vertical axis.

Press HZENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level,
Adjust the trigger leve] approximately to the midpoint of the burst signal, turning
the data knob. A stable trace is displayed in synchronization with the signal.

Press RETURN.
The Trigger Setup dialog box is closed,

REF 5.G dBn
10 dB/ *4 W ite Norm 8 _Blank Norm

CENTER 1517950000 GHz iR D He
REW 3 HHz VBW 3 Mtz ASW 5.0 ms AT 15 dB

Figure 2-114 Burst Signal in Synchronization with the Trigger Signal

Setting the leading edge of a waveform

16.

7.

Press SWP, 5, 0 and Hz{ls).
A Sweep time of 30 psec is set.

Press Trigger Delay, -, 2, 5 and Hz(jLs).
The waveform is displayed 23 psec before the triggering point so you can
observe the leading edge of the burst signal.
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30 dB/

FEF 5.0 o
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Figure 2-115 Measuring Burst Signal Leading Edge

Setting the trailing edge of a waveform

18. Press Trigger Delay, 5,7, 5 and Hz{{Ls).

The waveform is displayed 375 pLsec after the triggering point so you can observe
the trailing edge of the burst signal.

PEF 5.8
10 dBs

dBas
*A_Mrite Supt

B Blonk Sepl

IR1I

575, E,,,}{J.S

G DELAY

N,

NS N W

T igger
Delay
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i Gated

Sweep

=  Gated
Swaep
]
< Window
Sueep
[T} OFF

HREW 3 Mz

CEHTER §.31795000C GHz

VBW 3 WHz

SPAIT T Wiz

*SWP 50 ps AT 15 4B

Figure 2-116 Measuring Burst Signal Trailing Edge
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2.3.9 Harmonic Distortion Measurements

Harmonic Distortion Measuremenis

This section describes how harmonic distortion is measured using either of the following three methods:
the Normal/Delta marker, peak list or Delta marker fixed function.

2.3.9.1 Using the Normal and Delta Markers

This section describes the basic technique of how to measure harmonic distortion using the normal and
delta markers.

Measurement conditions: The target of the measurement below is a signal that has an output frequency
of 100 MHz and a level of -10 dBm.
Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-117.
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Figure 2-11"7 Setup for Measuring the Harmonic Distortion

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for output.

3. Set the frequency to 1 GHz, the level to - 10 dBm; and output to ON.
Initialization

This resets the current seitings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is dispiayed more clearly.

5. Press FREQ, Start, 5, 0 and MHz.
The start frequency is set to 50 MHz,
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0.

10.

Press Srop, 3, 5, 0 and MHz.
The stop frequency is sef to 350 MHz.

Press COUPLE, VBW AUTO/MNL(MNL), 1, 0, 0 and kHz.
A VBW of 100 kHz is set.
The noise level is now low enough to observe the trace.

Press SRCH.
The normal marker is displayed on the peak of the fundamental wave,

Press MKR — and Marker — Ref.

The reference level is set to the peak of the trace.

To improve measurement accuracy, the level of the fundamental wave is set to
the reference level (See Figure 2-118).

FEF =5 1 dbn (TG
1o db/ *4_Write Norm 8 Blask Horn -8.66 dBm
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&
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B
Peak +
o
B
Peak +
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: = o
START 50.G WHz STOP 350.0 HHz nore /7
#REY 3 MHz B 100 kHz  SWP 20 #s ATE 10 48

Figure 2-118 Trace of Harmonics

Press SRCH.
The normal marker is displayed on the peak of the trace.

Measuring the secondary harmonics

11.

2-106

Press MKR and Delta Marker.
The delta marker is displayed.

Press SRCH and Next peak Right.

The delta marker is moved to the secondary harmonics.

The difference in level between the fundamental wave and secondary harmonics
is displayed in the marker area (See Figure 2-119).
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REF-0TY dBn WA 100.5 Wiz
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Figure 2-119 Secondary Harmonics

Measuring tertiary harmonics

13, Press Next Peak Right.
The delta marker is moved to the tertiary harmonics,
The difference in level between the fundamental wave and tertiary harmonics is
displayed in the marker area (See Figure 2-120).

BEF -0.1 dBm W@ 7004 Hiiz i
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Y 800 Wi
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Figure 2-120 Tertiary Harmonics
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2.3.9.2 Using the Peak List

This section describes a method on how to measure harmonic distortion using the peak list.

Measurement conditions: The target of the measurement below is a signal that has an ouiput frequency
of 100 Mz and a level of -16 dBm.
Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-121.

| — s )
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Figure 2-121 Setup for Measuring the Harmonic Distortion

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for output.

3. Setthe frequency to 100 MHz; the level to -10 dBm; and output to ON.
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG{PRESET).
This sets the analyzer to its presets values,

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly,

5.  Press FREQ, Start, 5, 0 and MHz.
The start frequency is set to 50 MHz

6. Press Stop, 3,5, 0 and MHz.
The stop frequency is set to 350 MHz.
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Press COUPLE, VBW AUTO/MNL(MNL), 1, 0, 0 and kHz,
A VBW of 100 kHz is set.
The noise level is now low enough to observe the trace.

Specifying the fundamental wave

8.

10.

il

Press SRCH.
The normal marker is dispiayed on the peak of the fundamental wave.

Press MKR — and Marker — Ref.

The reference level is set to the peak of the trace.

To improve measurement accuracy, set the level of the fundamental wave to the
reference level (See Figure 2-122),

FEF 201 i HEROEE e
e dB/ *4_rite Horm B Blank Morw -4.65 dBn

STARTBG.0 Az STOP 350.0 Hiz nore 172
FREW 3 NHx  WBW 100 kHyz  SWP 20 ms  ATT 10 99

Figure 2-122 Trace of Harmonics

Press MEAS, Peak List and Peak List Freq.
Changes to the split screen display. The peak list is displayed on the lower part
of the screen and the spectrum is displayed on the upper part of the screen.

Press MKR and Delra Marker.

The list which shows frequency and level differences between the fundamental
wave and the secondary/tertiary harmonics is shown (See Figure 2-123).
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Figure 2-123 Peak List Display
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2.3.9.3 Using the Fixed Marker Function

‘This section describes a method of how to measure harmonic distortion using the fixed marker function
which enhances measurement sensitivity and accuracy.

Measurement conditions: The target of the measurement below is a signal that has an output frequency
of 100 MHz and a level of -10 dBm.
Use appropriate parameter values when making the measurements in the
example shown below.

Setup
1. Connect the unit under test as shown in Figure 2-124.
E
1
|
e ovgaa
Lttt
Figure 2-124 Setup for Measuring the Harmonic Distortion
Power on

2, Turn the analyzer and the signal generator power on,
Setting the signal generator

This prepares the signal generator for output.

3. Set the frequency to 100 MHz; the level to -10 dBm; and output to ON,
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This seis the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ, 1, 0, 0 and MHz.
A center frequency of 100 MHz is set.
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6.

Press SPAN, 1, 0, 0 and kHz.
A frequency span of 100 kHz is set.

Specifymg the fundamental wave

7.

10.

Press SRCH.
The normal marker is displayed on the peak of the trace.

Press MKR — and Marker — Ref.

The reference level is set to the peak of the trace.

To improve measurement accuracy, set the level of the fundamental wave to the
reference level (See Figure 2-125}).
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RBW 3 kHr VW 3 ot [ s B

Figure 2-125 Trace of Harmonics

Press more 1/2 and Marker — CF Step,
Set the step size of the marker to the center frequency.

Press MKR, Delta Marker and Fixed Marker ON/OFF (ON).
The Delta marker is displayed and turns on the Delta marker fixed function.

Measuring the secondary harmonics

11

12,

13,

2-112

Press FREQ and the step key A.
The center frequency is moved to the secondary harmonics with the fixed marker
still displayed.

Press SRCH.
The normal marker is displayed on the peak of the trace.

Press MKR —», more 1/2 and Marker — Ref,

The reference level is set to the peak level of the secondary harmonics.

To improve measurement accuracy, set the level of the secondary harmonics to
the reference level.

The secondary harmonic level relative to the fundamental wave is now displayed
m the marker area (See Figure 2-126).
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Figure 2-126 Secondary Harmonics

Measuring the tertiary harmonics

14,

13.

16.

Press FREQ and the step key A.
The center frequency moves to the tertiary harmonics.

Press SRCH.
The normal marker is displayed on the peak of the trace.

Press MKR — and Marker - Ref.

The reference level is set to the peak level of the tertiary harmonics.

To improve measurement accuracy, set the level of the tertiary harmonics to the
reference level.

The tertiary harmonic level {this, however, is the difference between the tertiary
harmonic level and the fundamental wave level) is displayed in the marker area
(See Figare 2-127).

FEF 0y T iy
it dB/ 24 Weite Norm B Blank Horm -59.78 dB
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Figure 2-127 Tertiary Harmonics
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2.3.10 Third Order Intermodulation Distortion

This section describes a basic technique on how to measure third order intermodulation distortion in two
signals used with the narrow-band communication system.

Measurement conditions: The target of the measurement below is third order intermodulation distortion
of an RF amplifier (Gain: approx. 8 dB) whose input signal characteristics are
as follows:

» Input signal 1: A frequency of 100 MHz and a level of 0 dBm
» Inputsignal 2: A frequency of 101 MHz and a level of 0 dBm

Use appropriate parameter values when making the measurements shown be-
fow.

CAUTION: The maxinum amount of power that can be input to the analyzer is 30 dBm (I W). When measur-
ing a signal power whose value exceeds this limit, connect an external attenuator so the power can-
not exceed 3¢ dBm.

Setup

I.  Connect the unit under test as shown in Figure 2-128.

P .
! ) L] } y
i | [==t==T==tat Ry =Sl o]

CRTDCREED
2o Toms [mert e} e}
[t L eem ] e )
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=118
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{) 8

Figure 2-128 Setup for Measuring the Third Order Intermodulation Distortion
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaulis or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.

10.

Press FREQ, 1, 0,0, ., 5 and MHz.
A center frequency of 100.5 MHz is set.

Press SPAN, 5 and MHz.
A frequency span of 5 MFz is set.

Press LEVEL, 1, 0 and GHz(+dBm).
The reference level is set to +10 dBm.

Press ATT, ATT AUTO/MNL(MNLY), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Set the attenugtor to “input level + 10 dB’ or more to avoid the saturation at
the input mixer.

Press COUPLE, RBW AUTO/MNL(MNL), 1, 0 and kHz.
An RBW of 10 kHz is set.

Press SWP, Sweep time AUTO/MNL(MNL), 1, 6, 0 and kHz(ms).
Sweep time is set to 100 msec (See Figure 2-129).

REF 10.0 dfm
10 dB/ i _Write Horm B Blank Horm

WEF LEVEL N T

CENTER 100 500 Mz SPAE 500 Wl
WRIW 10 kHz VBV 30 Kbz SMP 100 me  ATI 30 dE

Figure 2-129 Third Order Intermodulation Distertion

Adjusting the reference level

11.

i2.

Press SRCH.
The normal marker is displayed on the trace peak.

Press MKR — and Marker — Ref.
The reference level is set io the peak of the trace (See Figure 2-130).
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Figure 2-130 Third Order intermodulation Distortion {Peak — Ref)

Measuring the third order intermodulation distortion

13. Press MEAS and 3rd Order Measure.
Markers are set at the highest and third highest peaks.
The level difference between the markers is displayed in the marker area (See

Figure 2-131).
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Figure 2-131 Measurement Result of the Third Order Intermedulation Distortion
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2.3.11 AM Modulation Frequency and Modulation Factor of AM Signals

This section describes how to measure the residual AM of an AM oscillator (for low amplitude modulation

factors).

Measurement conditions: The target of the measurement below is a signal whose input signal character-

Setup

Power on

istics consist of an ourput frequency of 400 MHz, a level of ¢ dBm, a modula-
tion frequency of | kHz and a modulation factor of 3%,

Use appropriate parameter values when making the measurements in the ex-
ample shown below.

I.  Connect the unit under test as shown in Figure 2-132,
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Figure 2-132 Setup for Measuring AM Signal

2. Tum the analyzer and the umit under test power on,

Setting the unit under test

Initialization

3.  Activate the signal output for the unit under test.

This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONF’!G(PR'ESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 4, 0, 0 and MHz.
A center frequency of 400 Miz is set.

6. Press SPAN, 5 and kHz.
A frequency span of 5 kiiz is set,
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7. Press LEVEL, 5 and GHz(+dBm).
The reference level is set to +5 dBm.

8. Press SRCH.
The normal marker is displayed on the trace peak.

9. Press MKR and Delra Marker.
The delta marker is displayed.

16, Press SRCH and Next Peak.
The normal marker moves to the next highest peak.

REF 56 diim WkRa -1, 006 &Hz
4G dB;/ # Write Norm B _STank Horm -31.81 dB
Nelta KR
DELTA MKR : T Delts
-1.0890 kHz : / SRRSO NP R Harker
/ : ;
il Fixed

Hawker

:

o=
Hext Peak

CERTER 500 . 000000 Wiz SPAI .00 ki
REW 100 Hr VW 100 Hz _ SWP 1.6 s 20 _dB

Figure 2-133 AM Signal with Low Modulation Factor
Calculating modulation frequency

11. Read the delta marker’s frequency.
This value is the modulation frequency.

Calculating the modulation factor

12. Read the delta marker’s level.
Modulation factor m is calculated from the following formula, using ALevel as
the delta marker’s level.

ALevel + 6

20
m = 1{

Approximate values are shown in Figure 2-134.
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Figure 2-134 Relationship between Alevel (dB) and Modulation Factor m(%)
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2.3.12 Measuring Frequency deviation of FM Signals

This section describes how to measure frequency deviation and modulation index used for FM transmitters
and so on.

Measurement conditions: The target of the measurement below is a signal whose input signal character-
istics consist of an output frequency of 2000 MHz, a level of -10 dBm, a mod-
ulation frequency of 3 kHz and a frequency deviation of 75 kiHz.

Use appropriate parameter values when making the measurements in the ex-
ampie shown below.

CAUTION: The maxinuem amount of power that can be input to the analyzer is +30 dBm (1 W), When divectly

measuring an FM transmifier output, connect an external attenuator so the power cannol exceed
+30 dBm (1 W).

Setup

1. Connect the unit under test as shown in Figure 2-135.

—

i [ LY o ST @
i e —r |
|| e

* i
0 iy « &

Figure 2-135 Setup for Measuring FM Signal
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under fest
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESLET),
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.
5. Press FREQ, 2 and GHz.

A center frequency of 2 GHz is set.
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6. Press SPAN, 4, 0, 0 and kHz.
A frequency span of 400 kHz is set.

7.  Press LEVEL, 0 and MHz(-dBm).
The reference level is set to 0 dBm.

8.  Press SWP, Sweep Time AUTO/MNL(MNL.), 1, 5 and MHz(sec).
A sweep time of 15 sec is set.

9. Press A, Trace A Detector and Positive.
The Trace detector is set to positive peak detector mode.

REF 0.0 dBm
40 dB/ *p Write Posi B Slank Norm

SWP
15 .5

T
Sueep Time

L e e

Trigger

CEWTER 20030000 Gz SPAN 400 5 Kz
VREW 10 kifz_ VBW 10 kiz  #SWP Ih s AT1 10 68

Figure 2-136 Trace of an FM Signal
10. Press MKR and move the normal marker to the left-hand peak of the trace.

1. Press Delia Marker.
The delta marker is displayed.

12. Move the normal marker to the peak on the right side using the data knob.

Fei 0.6 @i e HKRA E4B O Wiz
6 b/ %6 Write Posi B Blank Nors -¢.G1 4B
Delta HER
DELTA MKR
148.90 kHz
z
-
N Hext Peak
CENTER 2.0D00000_GHz SPAR 480 .0 Rk
#RBW 10 kHz  VBW 10 Wiy %SWP 15 5 AT3 10 48

Figure 2-137 Measuring a frequency deviation
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Calculating the frequency deviation

13. Read the frequency of the delta marker displayed on the screen.
Calculate the frequency deviation Afpeak from the delta marker frequency Afreq
using the formula shown below.

1
Afpeak = ~—5— X Afreq

Calculating modulation index

14. Press SPAN, 1, 0 and kHz.
The frequency span is changed to 10 kHz.

Press SRCH.
The normal marker is moved to the peak on the frace.

—
L

16. Press Next Peak Right.
The normal marker moves to the right-hand peak on the trace.
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] Do ta HKR
DELTA MKR ) T Dolta
o 3 O
” ,/ ’E‘ g onss v i) 02§08
Y i Hea ke
[T O
= 1/Delta
Marker
; i i I i
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Figure 2-138 Moduiation Frequency of the FM Signal

17. Read the frequency of the delta marker.
The modulation index fin is caleulated from the delta marker frequency fin and
frequency deviation Afpeak, using the following formula.
- A f;acak
fm
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2.3.13 Measuring Modulation Index of FM Signals
This section describes the residual FM (FM signals with small modulation index).

The following formula holds if the FM signal modulation index m is less than approximately 0.8.

2Esn
Ec

Ess: Level of the first sideband
Ec: Carrier level

For the logarithmic scale display,

Abevel - &

m=10 %

Alevel: Difference between the first sideband and the carrier levels [dB]

Measurement conditions:  The target of the measurement below is a signal whose input signal character-
istics consist of an output frequency of 1 GHz, a level of -10 dBm, a modula-
tion frequency of 3 kHz and a modulation index of 0.2.
Use appropriate parameter vahies when making the measarements in the ex-
ample shown below. :

Setup
1. Connect the unit under test as shown in Figore 2-139.
[ S =EEss T
: \ ! DIt
H : [i2= T uam Jwem T e Em
] i ; ODooo esh
] .
e
Ed oD . @
Figure 2-139 Setup for Measuring Modulation Index
Power on

2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

3. Press FREQ, 1 and GHz.
A center frequency of 1 GHz is set.

6. Press SPAN, 1, 0 and kHz.
A frequency span of 10 ktlz is set.

7. Press LEVEL, 5 anéd MHz{-dBm).
The reference level is set to -5 dBm.

8. Press SRCH.
The normal marker 1s displayed on the trace peak.

9,  Press MKR and Delta Marker.
The delta marker is displayed.

10. Press SRCH and Next Peak.
The normal marker moves to the next highest peak.
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Figure 2-140 FM Signal with Low Modulation Index
Calculating modulation index

11. Read the delta marker level.
Meodulation index m is calculated from the following formula, using ALevel as
delta marker level.
Alevel + 6

m=10 %
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2.3.14 Carrier Frequency and Power Measurements Using Puised RF Signals

This section describes how to measure carrier frequency, peak power and average power of pulse modu-
lation signals which are used in the pulse radar and so on.

Measurement conditions: The signal to be measured has a frequency of 1.1 GHz, a pulse repetition rate
of 0.333 kHz, a pulse width of 0.8 psec and a peak power of 3 kW.
The external attenuator with an attenuation of 30 dB is used on this measure-
ment.
Ese appropriate parameter values when faking measurements in the example
shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is +30 dBm (1 W}, When mea-
suring a signal power whose value exceeds this limit, connect an external attenuator so the power
cannot exceed +30 dBm.

Setup

1. Connect the unit under test as shown in Figure 2-141.

Figure 2-141 Setup for Measuring Pulsed RF Signal
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Insitialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFF and CONFIG{PRESET).
This sets the analyzer to its presets vahues.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.
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2-126

10.

11

12,

13,

Press FREQ, 1, ., I and GHz.
A center frequency of 1.1 GHz is set.

Press SPAN, 1, 0 and MHz
A frequency span of 10 MHz is set.

Press LEVEL, 1, 8 and MHz(-dBm).
The reference level is set to -10 dBm.

Press Ref Offset ON/OFF(ON), 5, 8§ and GHz(dB).
The level currently being displayed includes the value of the external attenuator.

Press COUPLE, RBW AUTO/MNL(MNL), 1, 0 and kHz.
A RBW of 10 ktfz is set.

NOTE:  Set the RBW to the range shown below so the pulse height becomes large
enough to be used.
L7 X Pulse Repetition Rate < RBW < 0.1/ Pulse width

Press VBW AUTO/MNL(MNL), 1, 0, 0 and kHz.
A VBW of 100 kHz is set.

NOTE:  Set the VBW to 10 times higher than that of the RBW so the RBW is not
affected.
VEBW = )X RBW

Press A, Trace A Detector and Positive.
Trace detector mode is set to the positive peak detector mode.

Press ATT, ATT AUTO/MNL{MNL), 3, 6 and GHz(dB).
The atteruator is set to 30 dB.

NOTE:  Set the attenuator to 'input level + 10 dB* or more 1o avoid the saturation at
the input mixer.

Press SWP, Sweep Time AUTO/MNL(MNL), 3, ., 1 and MHz(sec).
A sweep time of 3.1 seconds is set.

Measuring carrier frequency

14.

Press SRCH.
The normal marker is displayed on the trace peak.
The frequency of the normal marker is the carrier frequency (See Figure 2-142).
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Figure 2-142 Spectrum of a Pulsed Signal
Measuring Peak Power

15. Read the marker level.
Consider this value as apparent peak power P".

16. Press MKR and Delta Marker.
The delta marker is dispiayed.

17. Press 1/Delta Marker ON/QFF(ON).
The delta marker is displayed in terms of time.

18. Move the delta marker to the minimum positior: on the main lobe using the data

knob.
This value is pulse width 1.
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Figure 2-143 Measuring Peak Power

2-127




R3267/73 Spectrum Analyzer Operation Manuzl

2.3.14 Carrier Frequency and Power Measurements Using Pulsed RF Signals

2-128

Calculating the peak power

19.

Peak power P is calculated using the formula shown below.
P=P -20log{l.5x12xRBW)

P Apparent power with RBW set to 10 kHz.
RBW: Setvalue of the resolution bandwidth
1 Pulse width

Measuring the pulse repetition frequency

20.

21

22.

23.

24.

26.

27.

Press SPAN and Zero Span.
Zero span is set.

Press SWP, 1, 0 and kHz(ms).
A sweep time of 10 ms is set.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to FVIDEQ.
The video trigger statts to sweep.

Select Trigger Level and adjust the trigger level using the data knob.
Trace is frozen on the screen.

. Press RETURN.

The Trigger Setup dialog box is closed.

Press MKR and MKR.
Move the Normal marker to the peak on the left side turning the data knob.
The normal marker is displayed on the trace peak.

Press Delta Marker.
Move the Delta marker to the peak on the right side turning the data knob.
The value of the delta marker is the pulse repetition frequency (freq).
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Figure 2-144 Measuring the pulse repetition frequency

Calculating the average power

28. The average power Pave is calculated using the formula shown below.
Pave = Ppeak X frep X T
Ppea:  Peak power(W)
frep:  Pulse repetition frequency
T Pulse width
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2.4 Expanded Functions

2.4.1 Saving/Recalling Measurement Conditions

2.4.1.1 Saving/Recalling Basic Measurement Conditions

(1} Saving data

Data that can be saved to internal memory, floppy disk or the memory card (Option) include the fol-
lowing:

Basic measurement conditions

501/1001-point trace A or B, or trace data for both A and B
Trace data can be saved only when the trace mode is set to either the Write or View mode.

Level correction data (Correction Factor data)
Level correction data can be saved only when the Correction mode is turned on.

Normalize data
Normalized data is saved only when the Normalize mode is turned on.

User-definable limit line data
This data can be saved only when both Limit line 1 and Limit line 2 are turned on.

LOSS: Freq data
This is available only for the R3273. This data can be saved only when the Loss: Freq mode is
turned on.

Selecting a device to be used for saving data
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1. Press SHIFT and RCL(SAVE}.
The Save menu (used to save data) and a file list are displayed.

2. Press Device RAM/FD(ED).
The device is set (See Figure 2-145).

NOTE:

1. When the analyzer is equipped with a floppy disk drive, Device RAM/FD is dis-
played; when the analyzer Is equipped with « memory card, Device RAM/A/B is
displayed.

2. The FD drive cannot be selected when a floppy disk is not set in the Floppy disk
drive. The same is frue when there is no memory card.
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Figure 2-145 Selecting Destination Device

Setting the data to be saved

The data format and data for each item are selected when saving data.

s

Press Save File and Save Item Setup.
The Save Item Setup dialog box is displayed.

REF G0 din
Ho 48/ *a_Write Horm B Blank Norm

R——

1;
. . -

L Save Ttem Setup e 1
E=r—————1 Setup: m Hrite
CENTER 4.90G 6Hz Gz Protect
BB 3 Mz vBY Trace: ore HINS | V)

. File l Hornalize: oFF [IEIEE | Y g) X Select

it tive: @[T 2 |7zt Dlorsetion 2 iten
toss iFreq: [on ] 0 bytes used List
Corr Factor: Reg/File
S— et g
NRHLIZ R °
Linit tine: [ e

0SS Freq!
CORR Factor: @

Figure 2-146 Save Item Setap dialog box

4. Select Data Format and set this function to BINARY.
The format that saves data is set.

3. Select Setup and turn this function ON.
The function that saves measurement conditions is set.

6. Select Trace and set this function to A/B.
The function that stores data for both traces A and B is set.
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2.4.1 Saving/Recalling Measurement Conditions

7. Select Normalize and set this function to A/B,
The function that saves data for traces A and B is set.

8. Select Limit Line and set this function to 1/2. _
The function that saves data for Limit lines | and 2 is set.

9. Select LOSS: Freg and turn this function ON.
The function that saves data in the 1.OSS:Freq table is set,

10. Select Corr Factor and tarn this function ON.
The function that saves the level correction value is set.

11. Press RETURN.
This closes the Save Item Setup dialog box and returns to the Save menu.

Setting a file to be saved

[2. Select the file to be saved from a file list.
Use the step keys or data knob to select the file.
The file name is previously assigned. For RAM, the file name starts with
REG 01; for floppy disks, it starts with FILE 001,

NOTE:  In the above example a file number is used instead of a file name, but you
can use an arbitrary file name if desired. For information on how to set file
names, refer to Section 2,4.6.

Saving data

13. Press Save File and Save.
The data is saved in the file previously selected (See Figure 2-147).
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Figure 2-147 File Saved
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Deleting the file list

1.

(2) Protecting Data

2.4.1 Saving/Recalling Measurement Conditions

Perss SHIFT, RCL(SAVE) and List Reg/File.
The file tist is deleted.

To prevent someone from accidentally deleting or overwriting data, you can use the file protection

feature.

Selecting the device

2.
Selecting the file

3.

4,
Protecting the file

5.

Press SHIFT and RCL{SAVE).
The Save menu and the file list are displayed.

Press Device RAM/FD(FD),
The FD is selected.

NOTE: When the analyzer is equipped with a floppy disk drive, Device RAM/FD is
displayed; when the analyzer is equipped with a memory card, Device RAM/

A/B is displayed,

Press Save File.
The Save File (used to save data to file) is displayed.

Select the file from the file list using the step keys or data knob.

Press Write Protect.
The selected file display changes from RW (read or write) to RO (read only),
indicating that data protection has been enabled.
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Figure 2-148 File Protection Enabled
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The write protection can be disabled using the following procedure.

Disabling data protection

1.

(3) Loading Data

Press SHIFT and RCL(SAVE).
The Save menu and the file list are displayed.

Press Clear File.
The Clear File menu is displayed.

Select the file from the file list.
Use the step keys or the data knob to select the file.

Press Release Protect.
The selected file display changes from RO (read only) to RW (read or write),
indicating that data protection has been disabled.

Saved conditions and trace data can be used for measurements. Use the following procedure (o

access this data.

Selecting the device

Selecting the file
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Press RCL.
The Recall menu and file list are displayed.

Press Device RAM/FD(FD).
The device of FD is set.

NOTE:  When the analyzer is equipped with a floppy disk drive, Device RAM/FD is
displayed; when the analyzer is equipped with the memory card, Device
RAM/A/B iy displayed.

Press Recall File.
The Recall File menu, which is used to read data from a file, is displayed.

Select the file from the file list using the step keys or data knob (See Figure 2-
149).
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Reading data

(4) Deleting the Data

CENTER 4,000

2.4.1 Saving/Recalling Measurement Conditions
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Figure 2-149 Selected File

Press Recall.

The data from the selected file is read (See Figure 2-150).
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Figure 2-150 Read Data

Data, which has been saved to intemal memory or a floppy disk, can be deleted.

Selecting the device

Press SHIFT and RECALL(SAVE).
The Save menu and file list are displayed,

Press Device RAM/FD(FD).
The device of FID is set,
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NOTE: When the analyzer is equipped with a floppy disk drive, Device RAM/FD is
displayed; when the analyzer is equipped with a memory card, Device RAM/
A/B s displayed.

Selecting the file

Press Clear File.
The Clear File menu is displayed.

()

4. Select a file to be deleted from the file list using the step keys or data knob.
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Figure 2-151 File to Be Deleted
Deleting the data

5. Press Clear.
The data of the selected file is deleted {See Figure 2-152).

REF 0.0 dBn
1o 48/ A Write ¥ors B Blank Horw

3 [CLEAR FILE T Licar File
. Clear

FILE_ap2

;.‘

s
] Releasse
Protect

SPa .00 6Hz
ATT 3G dB

FIE,001.00T <¢< Fite Information >¥>
FILE_0D2.DAT FEILE_DO2 . DAT 1998/12/72%

12422 bytes used| [ | ot

Setup: 53] ol | ol | B
wace: v IERTE YRS
won.5z com sl 5 100
Linit Line:
essiFreq:  [Er il
CeRR: Factor :Bre [T

S

Figure 2-152 File Already Deleted
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2.4.1.2 Saving/Recalling OBW Measurement Conditions

OBW measurement conditions, such as the OBW?% value, frequency span, resolution bandwidth, video
bandwidth, sweep time and trace detector mode, can be saved as user-defined presets.

Saving OBW measurement conditions

1. Press UYIL and OBW,
The OBW menu is displayed.

b

Press Parameter Setup and Define — Defanlt.
The current measurement condition is saved in the internal memory.

When you wish to change the measurement condition that is already saved, press
UTIL, OBW, Parameter Setup and Default.
2.4.1.3 Saving/Recalling ACP Measurement Conditions

ACP measurement conditions, such as the channel space, specified bandwidth, frequency span, resolu-
tion bandwidth, video bandwidth, sweep time and trace detector mode, can be saved as user-defined pre-
sets.

Saving ACP measurement conditions

1. Press POWER and ACPF.
The ACP menu is displayed.

[

Press Parameter Setup and Define —> Default.
The current measurement conditions are saved in the internal memory.

When you wish to change the measurement conditions that are already saved, press
POWER, ACPE, Parameter Sefup and Default.
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2.4.2 Saving Screen Data

2.4.2  Saving Screen Dats

Screen data can be saved in either floppy disks or the memory card (option) in BMP (bit map file) the an-
alyzer.

CAUTION: When using the memory card (Option), the word "floppy disk" is referred to as "memory card.”

Inserting a floppy disk

1. Insert the floppy disk into the floppy disk drive.
Setting the destination for screen data.

2. Press CONFIG, Copy Config and Copy Device.
The Copy Device dialog box used io set the destination: of screen data is dis-
played.

3. Select Floppy.
The floppy disk is set as the Save file destination and the Copy Device dialog box
is closed (See Figure 2-153).
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s

Figure 2-153 Specifying
Setting the type of screen data file

4. Press File.
The File dialog box is displayed.
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Figure 2-154 File Dialog Box

5. Select Copy Mode and set the mode to Color.
The output mode is set to color.

6. Select Compression and turn this function OFF.
The function that disables the image compression function is set.

7. Select File No. and set the number to 601.
The screen file number is set to 001,

8.  Select Auto Increment and turn this function ON.
This function that awtomatically increments file numbers is set.

9. Press RETURN.
The File dialog box is closed.

Saving screen data

10. Display the data vou wish to copy on the screen and press COPY.
The access lamp is lit and the screen data is saved on the floppy disk.

CAUTION: Do not remove the floppy disk while the access indicator is lit, or the
data on the floppy disk may be dumaged.
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2.4.3 Obtaining a Hard Copy of screen data

You can make printouts from the screen data using the parailel interface (compliant with Centronix}.

The printers compatible with the anafyzer use ESC/P, ESC/P Raster or HP PCL as the controf codes (some
of these printers may present functional restrictions).

ESC/P: Epson Standard Cord for Printer
ESC/P Raster: Epson Standard Cord for Printer Raster mode
HP PCL: Hewlett Packard Printer Command Language

Recommended printers are listed in Table 2-5.

Table 2-5 Recommended Printers

Manufacturer

Model

Epson

PM-800C +1, PM-770C *1, PM-750C *1, PM-2000C, EM-900C 1,
MI-930C, MJ-830], MI-700V2C

Hewlett Packard

Desklet 880C =2, Desklet 694C =2, DeskJet 505), Laserlet 5L

Canon

BIC-430J, BIC-420J. BJC-410J, BIC-6001, BJC-50V

Brother

HJ-400

NOTE:  Ounly ESC/P Raster and HP PCL are available for color printing.
=] indicates that ESC/P Raster is used for color printing.
*2 indicates that HP PCL is used for color printing.

Connecting the printer

CAUTION:  Be sure to turn the power off on the analyzer before connecting a
printer.

1. Connect the printer to the PRINTER connector on the rear panel using the IBM-
PC compatible cable provided.

Setting up output destination
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2, Press CONFIG, Copy Config and Copy Device.
The Copy Device dialog box used to select the screen data destination is dis-
played.

3. Select Printer.
The Copy Device dialog box is closed.
The Copy Config menu is displayed.




R3267/73 Spectrum Analyzer Operation Manual

2.4.3 Obtaining a Hard Copy of screen data

Setting up contrel codes and printer mode.

Printing

4.

Press Printer.
The Printer dialog box is displayed (See Figure 2-135).
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Figure 2-155 Printer dialog box

Select Copy Mode and set this function to Gray.
The output mode is set.

Select Printer Command and set this function to HP PCL.
The type of printer is set.

NOTE:  "Printer Command" is set according to the printer used.

Select Menu Print snd turn this function ON,
The print menu is displayed.

Press RETURN.
The Printer dialog box is closed.

Display the screen you wish to print and press COPY.
The screen data is sent to the printer. The time required for the data to print
depends on the mode and printer used.

NOTE:  When you wish to cancel a printout after pressing COPY, press SHIFT and
COPY (Cancel.
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2.4.4

Formatting Media

The screen data of the analyzer can be saved to either a floppy disk or the memory card {option).
This section describes how to format a floppy disk and the memory card.

2.4.4.1 Formatting a Floppy Disk

2-142

The anafyzer is eguipped with a 3.5-inch floppy disk drive. You can save text data (settings, trace data and
correction data) and BMP data (display data) to floppy disks using this drive. Data saved on a floppy disk
can be processed on a computer.

The following floppy disk formats can be used:
3.5-inch DD 720KB, HD 1.2 MB and 1.44MB (MS-DOS format compatible).

The analyzer can initialize only the HD floppy disks.
Write-protecting the Floppy Disk

This prevents you from accidentally initializing or overwriting a floppy containing previously saved data.
The write protect tab is located in the lower right hand corner of the floppy disk.

To write-protect a disk, slide the tab downwards to the other end (a hole appears),

To disable write protection, slide the tab upwards to the original position {until the hole is no longer visi-
ble} {See Figure 2-156).

Write-protect Writable
Figure 2-156 Floppy Disk Write Protection
Initializing Floppy Disks

To prepare a floppy disk for use with the analyzer, use the following procedure.

CAUTION: Formatting a floppy disk causes all data fo be erased.

I.  Make sure the floppy disk is not write protected.

3

Insert the floppy disk into the floppy disk drive.

3. Press CONFIG, Copy Config and Media Format.
"The Media menu used for initializing floppy disks appears (See Figure 2-157).
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Figure 2-157 Media Menu

4. Press Format Floppy.
The dialog box is displayed to prompt you to confirm whether or not to coniinue
formatting. To continue formatting, select Confirm.
The floppy disk is formatted with the MS-DOS 1.44MB format. The access tamp
is lit while initializing {this takes approx. I minute).

CAUTION: Do not remove the floppy disk while the access indicator is lit, or the
data on the floppy disk may be damaged.

2.4.4.2 Formatting the Memory Card (Option)

The analyzer can be equipped with the memory card drive as option if desired. You can save data to mem-
ory card as well as the floppy disk drive. The memory card drive has two slots, permitting up to two meni-
ory cards to be plugged in (The slots in the memory card drive are located at the upper right of the front
panel).

Memory cards compatible with the analyzer are as follows,

«  Memory cards compliant with the PC card guidelines Ver.4 (of the Japanese Electronic Industry
Development Association (JEIDAY)), or memory card PCMCIA at Release 2.0 or later under the US
standards.

+  Types: SRAM, FLASH ATA or PC Card ATA (using Flash ROM)
«  Format: MS-DOS format

CAUTION:  Flash ROM cards which use the 8- or 16-bit bus system cannot be used in the analyzer. Nei-
ther FLASH ATA nor PC Card ATA card can be used in the analyzer.
Use a memory card after verifyving that it complies with the stundards shown above. For more
information on the mentory card, refer to “Cauntions on Using the R3267/737 in Chapter Cau-
tion.
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— Drive indicator for Drive A

Eject button for Drive A
- Drive A
O
» N
- Drive B . )
o . Eject button for Drive B
- Drive indicator for Drive B

Figure 2-158 Slots in the Memory Card Prive
Phlugging in the memory card

1. Plug in the memory card with the label face up.
The drive indicator is dimly lit when the memory card is inserted.

CAUTION: Never push the Eject button and the memory card simultaneously o
prevent damage 1o the connector.

Removing the memory card

2. Make sure the drive indicator is dimly lit.

CAUTION: Do not remove the memory card when the drive indicator is brightly Iit,
or the data in the card can be corrupt.

[¥5]

Press the corresponding eject butfon fo eject the card.

4. Remove the memory card from the drive.
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Initializing the memory card

Be sure to initialize the memory card before saving data in a new SRAM-type memory
card.

CAUTION:

1.  FLASH ATA or PC Card ATA memory card cannot be initialized in the analyzer.
The memory cards cited above do not require initialization because they are for-
muatted before shipment.

2. When initializing a memory card that has previously been written, all data is
deleted. Prior to initializing the memory card that contains data, be sure fo save
necessary files to other memory cards and so on.

5. Disable write protection prior to using SRAM memory card.
6. Plug the memory card into drive A.

7. Press CONYIG, Copy Config and Media Format.
The Media menu used to initialize the memory card is displayed.

8. Press Format Card A.
The dialog box is displayed to prompt you to confirm whether or not to continue
formatting. To continue formatting, select Confirm.
The drive starts to format the media. Note that the drive indicator will brightly be
lit while formatting.
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2.4.5 Setting Date and Time

This section describes how to set the date and time. In the following example, a time and date of 1:35 pm
Jan.18 1999 is set.

Setting the date and time

1. Press CONFIG and Date/Time.
The Date/Time dialog box is displayed (See Figure 2-159).

Sat 1998 fct 10 10:15

PEF 070" diin
o dit/ a Write Hore B _Biank Hore

Lonfig

: : tgris
Pate/Tine A :
Year : 1058 k5232

. Copy
ey B ] 1l Pt

!

T Minte & |
I Format : RN o | [ Pet@d Vi
trder : KN i e

Honth Day/Year
Day Month/Year

B
Bisplay

T N
7

T T 7 T T

CENTER 4”800 Gz SPAH 8.00 GHz ‘
BB 3 My ¥BYW 3 MHz SWE 470 ms 4TI 16 dB

Figure 2-159 Date/Time Dialog Box

2. Select Year, and press 1, 9, 9, 9 and Hz (ENTR).
The year is set to 1999,

3. Select Month, and press I and Hz (ENTR).
The month is set to January.

4. Select Day, and press 1, 8 and Hz (ENTR).
The date is set to the 18th.

Setting the time

5. Select Hour, and press 1, 3 and Hz (ENTR).
The time is set to 1pm.

6. Select Minufte, and press 3, 5 and Hz (ENTR).
The minute is set to 35.

Setting the date display format

7. Select Formar, and set this function to LONG.
The format used to set the date is selected.

8. Select Order and set this function to Year/Month/Day.
A date display mode is set.
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9.  Press RETURN.
The Date/Time dialog box is closed.

2.4.6  Setting the Screen Label

This section describes how to enter your remarks for the screen data. A maxinium of 30 characters, which’
consist of alphanumeric and a few special characters, can be entered.

Setting labels

1. Press FORMAT, Label and Label Entry.
The Label Entry dialog box, which is used to enter alphanumeric characters and
special characters, is displayed. This dialog box consists of the fwo areas: one is
the area in which characters entered are displaved. and the other is the area in
which the alphanumeric characters to be entered are displayed as buttons.(See
Figure 2-160).

REF 0.0 dbm
1o g/ *4, 4 ite Norm B Blank Norm

Label
B abel
3 Entry

........ ri TR . Delste
e AEAE c]lu]lf:‘“l'r i[RI -
Folx oA i Fa [k i

[l B 1L e ellagl 1 24 [

1

=
il

I
7]
-
[=)

u[+ =]

53
m:ﬁzj

CUNTER 400 8z SPAN B.00 GHz
RER 3 MHz VBY 3 MHz SWe 120 ms  ATT 10 dB

Figure 2-160 Dialog Box Used to Enter Labels

2. Select the characters vou wish to enter using the data knob and step keys.
‘The data knob is used to move the cursor horizontally in the button area; the step
. keys are used to move the cursor vertically between the rows in the button area.
In this example, enter ADVANTEST1 using upper case alphabetic characters.

2

Move the cursor to character A, which is found on the first line, and press the data
knob.

Character A will be displayed in the input area within the dialog box. Note that
the cursor in this area has been shifted one place fo the right.

4, Select character B and press Hz. Then press -(BS). Character B appears tempo-
rarily in the upper part and disappears when it is corrected by pressing -(BS).
Note that the cursor is next to character A on the right hand side.

5. Then enter the rest of the characters: D, V, AN, T,E, Sand T.
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Press the numeric key 1. Check to see if numeric character 1 has been entered
after the characters ADVANTEST (the final display is ADVANTEST1). Only
numeric characters can be entered directly from the numeric keys.

Press H2(ENTR).
This closes the Label Entry dialog hox, and the characters you entered are dis-
played in the upper lefi-hand corner of the screen.

ADYAHTEST)

REF 0.8 dbn i
o 48/ ® Yrite Nors B Blank Nors |
l tabel
1
Label
l Entry
e
Label
Beiete

CENTER 4000 G SPAN €.00 Giz
3 iz VB 3 Wz SWP 120 ms__ aTT 10 aB

Figure 2-161 Dispiaying the Sereen Label

CAUTION:

L. The dialog box will close, cancelling the data you entered when you press any keys
other than numeric keys, the -(BS} key and H7 key.

2 A new label is abways overwrites the old one. As a result, the old alphanumeric
chargeter(s) will be lefi undeleted if the number of characters of the new label is
less than that of the old label,

When you wish to delete the entive old label, press the Label Delete key first to
delete it, press the Label Edit key and then enter the new label,

Deleting a label previously set
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3.1 Menu Index

3 REFERENCE

This chapter describes the functions of all panel and soft keys.

»  Meny index: Use this index as a key index to Chapter 3,

+  Menu map: Shows a list of hierarchical menus on a panel key basis.

+  Functional descriptions: Explains the functions of the panel and soft keys.

The panel keys are arranged in alphabetical order.

3.1 Menu Index

This menu index is used to easily find the keys deseribed in Chapter 3.

Operation Key Pages Operation Key Pages
T AM MEAsUIe ..occoorvrrermiecvnieceeeiees 3-13,3-52 AVerage B i s 3-8, 3-25
0.5 dB/ALY e 3-12 Average Loss ON/OFF ..o 3-11,3-45
TdB/Miv i 3-12 Average POWET .oooeviicccnininvinnn, 32135, 3-58
1/Delta Marker ON/OFF ..., 3-14, 3-53 Average Times oo, 3-15,3-58
IO ABAIY i 3-12 Average Times ON/OFF ... 3-15, 3-18,
10, 5,2, 1or 0.5dBMIV e 3-48 3-60, 3-77
2BV o 3-12 AB o 37, 3-8,
3rd Order Measure ....cooevveveevvevecneeeecisnnrirans 3-13,3-52 3-21, 3-26
3rd Order Peak oo 3-19, 3-82 B oot er et et 3-8, 3-9,
SABIV oo e 3-12 3.25, 3-33
< U RT OSSR 3-7, 39, Band Lock ON/OFF oo 3-11, 3-45

3-20, 3.33 Band Seect oo 3-11, 3-45

ABC ettt 3-10 Baud RAE ...ooiiviiiiriiiiiiviinvsineeeesiimasveneennas 3.9, 3.30
ACP et etvs et s 3-15, 3-59 Bias POSI/NEGA .ivveeeeiiccecieeeecee e 3-11, 3-45
ACP OFF e 3-15, 3-61 BIANK A oo reeieseaesne et eenseeeannas 37, 3-20
Active Marker ..o 3-14, 3-15, Blank B e s 3-8, 3-25
3-53, 3-61 CAL oottt 3.8, 3-28

Active Trace AMB i 3.15, 3-18, Cal TOMHzZ Ref i 3-8, 3-28
3-61, 3-80 Cal All oo 3-8, 3-28

Addendum Information .........ocvveenvvnnann 3-32 Cal Corr ONJOEF vt 3-8, 3-28
AHAUO (e e 3-10, 3-37 Cal Bach Ttem ..ot 3-8, 3-28
Amplitude MAG ... 3-8, 3-28 Cal Sig Level e, 3-8, 3-28
ADChOT oo 3-14, 3-34 CEIEEE tovrrriveeceeeeeeieeeeeeeeeeeaansneeennsaesabennes 3-11, 3-44
Artificial Analog A v 37, 3221 CF Step Size AUTO/MNL ..o 3-11, 3-44
Artificial Analog ONJOFF ... 3-18, 3-21, Channe!l POSIION wvvveverovirereeceeieiieiceeeeeeeeaes 3-15, 3-58
3-79 Channel POWET ....ocooevivieeeeeceevvseveesnenees. 3-15, 3-38

AT et 3-7, 3-24 Channel Width _..oooceiinniiiienirir e 3-15, 3-38
ATT AUTOMNL oo 3.7, 3-24 L8] 13- 1 TSSOSO 3-16, 3-67
ATT switch Coumtt .oooovvverrreie e 3-8, 3.35 Clear FIIE ..o ceeirecvccress s 3-16, 3-67
AUTO oottt 3-10, 3-38 Clear RegISIEr .oovivimrcnrecrreren i 3-16, 3-63
AUto AdJUst o 3-10, 3-42 COBISE rverrrirreveerrsesce e et esenreesrenee e e 3-8, 3-28
Auto INCIEMEnt ..oooovvveveveereeereeerieees v, 329, 3232 OO T ettt s s e b e 3-10, 3-43
ATEO TUDE ot 3-11, 3-44 COMPIESSION ©uovveerveriimrerneeeenreeseee e, 39, 3-32
"""""""" AVETEEE A oo 374, 3220 CONFIG ooovvvveirceieeiereneee e seeeieineereneennneee 3°9, 330
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Cont Down ONJOFF ..o 3-13, 3-51
Cont peak ONJOFF ... 3-17,3-73
Copy Al Lo 3-16, 3-68
Copy Config .o 3-9, 3230
Copy Pevice .o 3-9, 3-33
Copy Mode ..o 39, 3-31,
3-32
Copy Table 1102 .o 3-10, 3-42
Copy Table 2t0 1 o 3-10, 3-42
COIT FACIOL wiiiiiiiic e ser e s e 3-16, 3-67
Correction EdIt ...ooovieiicieieeeece e 3-12. 3-48
Correction Factor ......ococveeeviiiviccie e 3-12, 3-48
Correction ON/OFF ..., 3-12, 3-48
COURIEE oovveeevieeaeevescvieteee et eeseneetesaeneseseenens 3-13, 3-50
Counter ON/OFFE o 3-13, 3-50
COUPLE ..o sree e 3-10, 3-37
Couple 10 F{T) oo 3-17,3-72
CS/BS SCLIP et 3-15, 3-59
Data Format ....oooevncrvrerinvorens e 3-16, 3-66
Data Length ..o, 3-9, 3-30
Date/TIME .ot 3.9, 3-33
DAY et 3-9, 3.34
AB I VA HZ oo, 3-13
AB/AIV e 3-12, 3-48
ABCHZ e 3-13, 3-30
ABIMY e 3-12, 3-48
ABM/HZ ot 3-13, 3-30
ABIMVY e 3-12, 3-48
ABIV oo 3-12, 3-48
ABUVAVHZ oo 3-30
dBRVemf oo, 3-12, 3-48
ABPW e 3-12, 3-48
PIEFAtIE oo s 3-8, 3-15,
3-29, 3-60,
3-77
Default IP oo RSUTUUR 3-16, 3-63
Define — Default ..o 3-15, 3-18,
3-60, 3-77
IDEIELE oottt 3-18, 3-78
Delete LING .o ccveecrerrecenve e e 3-10, 3-11,

3-12, 3-15,
3-42, 3-46,
3-49, 3-.59

Delta Marker oo 3-14, 3-53,
3-34

Delta Marker ON/OFF .o 3214, 3453

Delta Y Disp Mode Cust/Data ..o 3-7, 3-22

Pelta = CF s 3-36

3-2

Delta = CFSIEP v 3256
Delta — Marker Step ..o vvirvvccniie e, 3-536
Delta =3 Span e, 3-56
Delta— CF e, 3-14
Delta—CF Step woovvveeevcrccccvcciresnineen. 3= 14
Delta—Marker S1ep .vvvvivvimivirnrenernias e 3214
Delta—Span e 3-14
DET Select AUTO/MNL ..o 357, 3-8,
3-20, 3-23,
3-25.3-26
Device RAM/A/B i 3-15. 3-16,
3-63, 3-67
Device RAM/FD ... 3-15, 3-16,
3-63, 3-67
Disp Mode REL/ABSE/ABSR .. 3-13. 3.51
Display Control ..o 3-10, 3-43
Display LIne .o 3-14. 3-17,
3-54,3.72
Display Line ON/OFF ... 3-10,3-39
Display Line Pos. .ot 3-7, 3-8,
3-21, 3-26
Display ON/OFF oo 3-9, 3-34
Edit Table ..ot 3-18,3-78
Enter Tide .ovoviiiccernincccarnicee v 3-16, 3-65
ExectHe Selftest .o eeeeeee e 3-9, 3-34
Ext Mixer Config .....cconivniinnnnvnccenn. 3211, 3-45
Eve Opening ....covvvveecivniierscrmvreinerineeans 3-18, 3-78
Eye Opening OFF .. 3-18
AT ittt 3-19, 3-82
File it 3.9, 3.32
File FOrMAL oo 3-9, 3-32
File NO. o 3-9, 3.32
FINE oot ee e s ise e e st e e ereans 3.8, 3.28
Fixed Marker ONJOFF ..., 3-14, 3-33
Fixed MKR Peak ..., 3-13, 3-50
FLOPPY oot e en e 3-9, 3.33
Flow Control .. 379, 3-30
FOFIMAL oo recr s 3-8, 3-34
Format Card A oo 3-9, 3-16,
3-33, 3-68
Format Card B oo inne s ienesen e 3.9, 3.16,
3-33, 3-68
Format FIOpPY vvoviriicnerremnicrinininivcenenne 3-9, 3-16,
3-33, 3-68
FREQ ittt 3-11, 3-44
Freq Corr ONJOFF .ovviiciiecnivvnneeenne 3-8, 3-29
Freq Offset ON/OFF ..o, 3-11, 3-44
Full Span ..o, 3-17, 3-70
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FUND Frequency ON/OVF ... 3-18,3-77 LAOSSFreq oot erirees 3-16, 3-67
Gate POSIEHOR ooviv it icisiaes s vssianssianns 3-17,3-75 Loss:Freq Bdit ..cooiiviivnicicinenicrce 3.11, 3-46
Gate SreEXTGAte oo eiven e ve e 3.17, 3-75 Loss:Freqg ON/OFF 3-11, 3-46
Gate Sre ITF THEEET v 3-17 Manual o 3-15, 3-60,
Gate Sr¢ TrgEer v 3-75 377
Gate Sweep ONJOFF ..o 3-17 Manual Tune ... 3-11, 3-44
Gate Width ..o 3-17,3-75 Marker List ON/OFF ..o 3-14, 3-54
Gated SWEED oovvierieieecr e 3-75 Marker NO. covivevicies e 3-14, 3-15,
Gated Sweep ON/OFF ... 3-17.3-76 3-53, 3-60
GPIB AdAress oot 3-6, 3-30 Marker OFF it iisnreessarnne e 3-14, 3-15,
GIIAPH e 3-15, 3-60 3-533, 3-34,
Graph ON/OFF ..o 3-15. 3-60 3-55, 3-61
Gray#] o 3-10, 3-43 Marker ON oo 3-14, 3-15,
Gray#2 oo e 3.10, 3-43 3-53, 3-61
HArmonICs oo 3-18, 3-77 Marker Pause Time ..o 3-13, 3-51
Harmonics Namber ..o, 3-18, 3-77 Marker Step Size AUTO/MNL .....oovvreeine 3-14, 3-35
Harmonics OFF .o irerinneene 318, 3-77 Marker — CF oo 3-i4
HOUE oo 359, 3234 Marker = CF Step oo, 3-14,3-56
IF Step AMP 3-8, 3-28 Marker — Marker Step ............ rtrerereenens 3736
Input ATT oo 3-8, 3-28 Marker > Ref e 3-56
THSEIT oot e b 3-18, 3-78 Marker— CF oo cecciveressiss i 3-36
INSETE LINE oottt ee st eenes e einesasnea 3-10,3-11, Marker—Marker SIED vvivrrmvricveescrirones 3-14
3-12, 3-15, Marker—sRef o 3-14
3-42, 3-46, Max Hold A oo e 3-7, 3-20
3-49, 3-59 Max Hold B oo 3-8, 3-25
Laabel oo eri s e eeere e 3-10, 3-42 MaX Peak oot eaaeeaaan 3-19, 3-81,
Label Delete v 3-10, 3-42 3-82
Label By i 3-10, 3-42 MEAS i rsee s rs e sieeenen 3-13, 3-30
LSt SPan oo 3-17,3-70 Measoring Window ... 3-19, 3-81
L et 3-11, 3-47 Media FOrmat .....oooevvveiievrevivensscssrerieneas 3.9, 3.33
LEVEL s cvr e s 3-12, 3-48 MEDIUM ..ot evnsss e eemeaenens 3-10, 3-38
TAMILLINE oo 3-10, 3-14, Menu Print oo 3.9, 3-32
3.16, 3-39, Min ATT ON/OFFE .o vvive e 3-7, 3-24
3-54, 3-66 Min Hold A oo 3-7, 3-2%
LimitLane 1 oo 3-10, 3-17, Min Hold B oo 3-8, 3-26
3-40, 3-72 M Peak .o 3.17, 3-71
Limit Line 1/2 e vrreene e 3-10, 3-42 MUTEELE 1ovvviieeriseneeneseresenereconssssnsasneseseness 39, 3-34
EAmitLine 2 oo 3-19, 3-17, Mixer INT/EXT o 3-11, 3-45
3-40, 3-72 MER e s 3-14, 3-53
Limit e Bdit e 3.10, 3.42 MER 3 toiriievieeiriesine i s reeesseresaeeeeaeeseeneens 3-14, 3-36
Limit Line Setup voeooeeeeeeereeececeeeeens 3-10, 3-39 MOROH] et 3-16, 3-43
LAt POST cooeeeeecer s vemve et eesre e aees 3-17,3-71 MOTIOHZ i er e e 3.10, 3-43
Limit Width .o 3.17, 3-71 MORIR 1ooviiirrerere et e 3.9, 3-34
LABEAC oo nenenens 3= 12, 3-48 Multt Marker ..o 3-14, 3-53
LISt OFF et svt et sa e vennieens 3-13, 3-50 Multi MKR OFF oo 3-14, 3-54
List Reg/File .o, 3-15, 3-186, Multi MER Setup v 3-14, 3-15,
3-63, 3-67 3.53, 3-60
Load Table i 3-18, 3-78 NARROW oo eceees e 3-10, 3-38
Log LINearity ..o 3-8, 3-28
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NEZAGVE ooerereeeceeee e reeieeeseseeeieseneens 3-7, 3-8,
3-10. 3-20,
3-22, 3-25,
3-26, 3-39

Next Min Peak ..oooooviiiii . 3-17. 371

NextPeak .o 3-14, 3-17,
3-19, 3-53,
3-71, 3-81,

3-82
Next Peak Left o 3-17, 3-71
Next Peak Right v, 3-17, 3-71
NextResult e 3.18, 3-78
NOBE/HZ oot 3-13, 3-50
Noise/Hz OFF ..ooivivviecrincennnneniennns 3-13, 3-50
NOIal oo 3.7, 3-8,

3-10, 3-20,
3-22, 3-25,
3-26, 3-39

Normal Marker ........... e ——— e 3-14, 3-33
NOMNAHZE covvvveeeicv e resrer e 3-16, 3-66
Normalize A .o 3.7, 321
Normalize A ON/OFF ..., 3-7, 3-21
Normalize B oo 3-8, 3-26
Normalize B ON/OFF .. 3.8, 3.26
Normalize with Store Corr. e 3-7, 3-8,
3-21, 3-26
OBW e 3-18, 3.77
OBW OFF .ot 3-18, 3-77
OBWD v inssessns e rse s 3-18, 3-77
OFF e 3.14, 3-37
OFFSEE ettt cannes 3-10, 3-41,
. 3-42
OFeT e 3.9, 3.34
Parameter Setup ..o 3-15, 3-18,
3-60, 3-77
Parity Bit oo, 3-9, 3-30
Pass Range ..o, 3-10, 3-40
Pass/Fail Judgment ON/OFF ..., 3-10, 3-42
PBW oo 3-8, 3-28
Peak DeHa Y et vesveeee s 3-14, 3-17,

3-19, 3-54,
3-72, 3-82

Peak LISE .ot eevssvssasaness 3-13, 3-30
Peak LSt FIeq vvevvrrvvvrerienresinrcrnressnesens 3-13, 3-14,
3.50, 3.54
Peak List Level .., 3-13, 3-14,
3-50, 3-54
Peak X dB Down ooooviiii 3-13, 3.51

Peak Zooming ..o, 3219, 3281,
3-82

Peak > CF oo 3-56

Peak — Ref o 3-56

Peak— Ref (i 3214

PoalcaCT e rr s re e isn e 3-14

PLL Band Width .......ocoovieiii e 3-10, 3-37,
3-38

POSHHIVE 1oveviiievevivisrcier s cers e rraes s s e aranasas 3-7, 3-8,

3-10, 3-20,
3-22, 325,
3-26, 3-39

POWER ... 3- 15, 3258
Power Average A ..o 327, 3222
Power Average B oo iee e arenieenee 3-8, 3.26
Power Meas OFF ..o 3-15, 3-58
Power ON Count .....oocoevvvivveciiieeies e 329, 3234
Presel THNE ..o en e 3-11, 3-44
Preselector 1.6 GHz/3.6 GHz ................... 3-11, 3-44
PRESET .. 3-15, 3-62
Prev Resull oo vieee e ee s 3-18, 3-78
PrTHET oot e e e 3-9, 3-30,
3-33

Printer Command ........ocverevvrmnnieeeeconnennnes 3.9, 3.31
RBW AUTO/MNL ... 3-10, 3-37
RBW Switching ..o, 3-8, 3-28
RBW:Span ON/OFF _....ooioiiniaerrarinees 3-10, 3-37
ROCL. e 3-15, 3-63
Recall oo, 3-15, 3-63
Recall File oo inrecnsvmneeienes 315, 3-63
Recallon POWER ... 3-15, 3-63
Recall Register ..cooooenicoicceicieieiieeen, 3-15, 3-63
Ref Offset ON/OFF ............ e 3-12, 3-48
REFEFENCE it eeeaa 3-10, 3-41
Reference Marker ON/OFF ... 3-13, 3-51
Reference Object .o 3-14, 3-54
REG #P oo 3-16

REGHL e 3-15, 3-16
REG#L, #2,#3, #4, #5 ieiricivvriininanns 3-03, 3-65
REGHIO e 3-15, 3-16
REGH3 v isrens s venesnsses 3-15, 3-16
REGH#E e 3-15,3-16
REGHES e 3-15, 3-16
REGHD e v aanrnnns 3-15, 3-16
REG#6, #7, #8, #9, #10 oo 3-63, 3-65
REGHT e, et e e e anbaaaans 3-15, 3-16
REGHE e 3.15, 316

REGHY e 3215, 3-16
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REGHP e vnieimmssnriasaseaesmreen 3-63
Release ODJect oo 3-14,3-54
Release Protect i ssnrinsses 3-16, 3-67
Remove ANChOr o iiovrveieererciee e 3-7. 3-10,
3-22,3-39
RENAME . iiiiirirrririerarsisrsenr s rrnane 3.16, 3-67
REPEAT .ot 3-15, 3-64
Reset Marker oo 3-14, 3-15,
3.53, 3.61
Resolution 1 HZ v 3-13
Resolution 1 KHZ oo 313
Resolution 1 kHz, 100 Hz, 10 Hz or | Hz . 3-50
Resolution FOHZ oo 3-13
Resolution T00 Hz ..oviiiicinnviiieeiiennn 3-13
Result Area Post UPLOW e 3-10. 3-43
REVISION ceiveiivireieeieeeeereine s eeaesemsenennenessea e 3-9, 3-35
Rolloff FACIOT o.ooovvvcveiveiir et e ceeaie e, 3-15, 3-59
REZ32 i vererine e sene e 3-9, 3-30
SAMPIE v 3-7, 3-5,

3-10. 3-20,
3-22,3-25,

3-26.3-39

Sampling TiMIES i 3-7, 3-18,
3-21,3-79
SAVE ettt 3-16, 3-65
AV e 3.16, 3-65
SAVE FLIE e veriiei e ereeiei e aenaen 3-16, 3-65
Save Ttem Setup .o, 3-16, 3-65
Save RegiSter .. 3-16, 3-65
Save Table ..ot 3-18. 3-78
Screen FULL/SEPA .ooovivicevccceiienn 3215, 3-60
Screen ReSet i rnnrrrer e reniennes 3.19, 3.82
Search Condition ..ovvvieiciiieeiiec e 3-17, 371
SelteST .o 3-9, 3-34
Set AnNChor oo e 3-7, 3-10,
3-22,3-39
SEUIP oo e s 3-16, 3-66
Setup Media .o 3-16, 3-67
Show Resull oo 3-18, 3-78
Signal Ident ONJOFF _...ooviiiiiviniciiiiacnnne 3-11, 3-46
Signal Track ON/OFF ..., 3-14, 3-54
SINGLE ooooeeeeeee e eeeeeeeareae 3-17, 3-69
SIOPE i 3-17, 374,
3-75
15 3 SO SR O S ST OTON 3-10, 3-11,
3-12, 3-15,
3-42, 3-406,
3-49, 3-59
SOUNA vt 3-13, 3-50

Sound AM/FM ...
Sound OFF ..............
Source e

SPAN
Spurious ..o
Spurious OFF ............
Squelch ON/OFE ...
SRCH ..o
SEAT e
SEOD e
Stop Bit .o
SEOIe .o

3.1 Menu Index

Sweep Time AUTO/MNL ...,

SWP i
Symbol Rate 1/T .......
TIT e
Table Init .o

Table No.1/2/3 ..........
Test Mode Exif ..........
Total Gain ...oovvevineeeens
Total Power ..............
Frace covvevvciciciiine
Trace A Detector .......

Trace B Detector .......

Trace Detector ..........
Trace Marker Move ..

Trace Point 1001/501

Tre Disp PAUSE/CONT v

Trigger Delay ...
Trigger Level .............

Trigger Setup oo

User Define ....ooooevren-

UTIL i,
VBW AUTO/MNL ..

VBW:RBW ON/OFEF

-l
Lt
i i
~J Lh
R

.3-70
L3-8
. 3-78
3.3-51

. 3-71

, 3-44
3-11,3-44
3-30

3-8, 3-29

3-10, 3-17,
3-37,3-74
3-17,3-74
3-15.3-59
3-15. 3-82
3-10, 3-11,
3-12, 3-15,
3-18, 3-42,
3-46, 3-49,
3-59, 3-78
3-18,3-78

3-9, 3-35

3-8, 3-28

3-15, 3-58

3-16, 3-66
3-7, 3-20,
3-22

3-8, 3-25,
3-26

3-10, 3-39
3-14, 3-54
3-9, 3-34

3-7, 3-21

3-17,3-74
3-17,3-74,
375

3-17, 3-74,
3-75

3.12, 3-48
3-10, 3-41,
3-42

3-18, 3-77
3-10, 3-37
3-10, 3-37
3-7, 3-20

.. 3-8, 3-25
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3.1 Menu Index

VOHS oottt e st et sasseeeaen 3-12, 3-48 Z00m WIAEh oo 3-19, 3-81,
VOIS (oiiiviiiiciiienrinsccarnrr s srennsssrensasee e 3413, 3-50 3-82
TWALES oo eeeseesseeeeeeneeenneeeseennee 3-12, 3-48 VNYQuist FIEE oo 3-15, 3-60
WIDE i 3-10, 3-38 Nyquist Filter ONJOFF ......ccovovorecereecnnes 3-15,3-59
WINDOW oo eeeeae e 3-19, 3-81 VNyquist Filter SStp ....o.overvvevereeeeceeiaes 3-59
Window ON/OFF ..o 3-19, 3-81
Window Position ........cocevevvvrriincvienieieaans 3-19, 3-81
Window Sweep ON/OFF ... 3-17, 3-19,

3-76. 3-81
Window WIdth ... 3219, 3-81
WIHE A oo e sr e e e 3-7, 3.20
TWIE B oo 3-8, 3-25
Write Protect ovvvevircvnrieir i coriinsnncene. 3-16, 3-65
XKL R x530rx10 e 3.48
X Cursor PoSHION ...ocooveeeeeeeee e 3-7, 3-10,

3-18, 3-22,
3-39,3-79

X Data Mode oo 3-10, 3-41
X AB DOWN oo 3-13, 3-51
X AB Left oo 3-13, 3-51
X dB Right oo 3-13, 3-51
K RANEE oot 3-17,3-71
4 F TSP UERSOURSR 3-12
5.4 L8 IO 3-12
et a e rae e 312
. 3s SO SO OR SRS 3.12
KAB DOWD oo 3-13, 3-51
XY CUFSOE ottt eiieisceiinesinsrennitasressbasssessenss 3-7, 3-10,

3.18, 3-21,

3-39, 3-79

XY Cursor ONJOFFE e, 37, 3-10,

3.18, 3-21,

----- 3-39, 3-79
Y Cursor Auto Set i 3-18, 3-79

Y Cursor POSHION w.vvvveveeomverrerercassernenenans 3.7, 3-10,

3-18, 3-22,

3-39, 3-79

Y Data Mode .oovveeeevivisir e ernevasae s 3.10, 3-41
Y RANZE .o 3-17,3-72
Y BT et r et b snean, 3-9, 333
ZBT0 SPAn .eoiiiiii s 3217, 3270
50 ) 11 SO 3-19, 3-81
Zoom off i 3-19, 3-81,
3-82
Zoom on Window ..o 3-19, 3-81,
3-82
Z.00m POSIION oo 3-19, 3-81,
3-82
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3.2

3.2 Menu Map

Menu Map

This section shows the hierarchical menu configuration on a panel key basis.

vors: ()

Unless otherwise noted, the soft menus are shown.

Represents a panel key,

Represents a dialog box.

c_

™ Write A

View A

Blank A

Average A

Max Hold A

Trace A Detector  ——mmein]

el MOIE 1/2 —]

Lm Min Hold A

Normalize A

A B .
Artificial Analog A

Power Average A

Trace A Detector ———

more 2/2 ———I

ATT

ATT AUTOMNL
Min ATT ON/OFF

[Normal
Positive
Negative
Sample
DET Select AUTOMNL

[Normalize A ON/OFF
Normalize with Store Corr.
Display Line Pos.

™ Artificial Analog ON/OFF
Tre Disp PAUSE/CONT
Sampiing Times

XY Cursor

" Normal
Positive
Negative
Sample
DET Select AUTO/MNL

XY Cursor ON/OFF

X Cursor Position

Y Cursor Position

Set Anchor

Remove Anchor

Delta ¥ Disp Mode Cusr/Data

3-7
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3.2 Menu Map

Write B
View B
Blank B
Average B
Max Hold B
Trace B Detector e N s rmat
~a= | more 12 Positive
Negative
Sample
DET Select AUTOMNL
Min Hold B
Normmaize B [ Normalize B ON/OFF
A ey B Normalize with Store Corr.

Power Average B
Trace B Detector

CAL

isplay Ling Pos.

L [ Normal

more 2/2 —l

Positive
Negative
Sampie
DET Select AUTO/MNL

CAL

(. ()

Cal All
Total Gain
Cal BEach Ttem

M nput ATT

Cal Corr ONJOFF
Cal Sig Level
more /2

[~

Cal 10 Mz Ref

Freq Corr ON/OFF

| more 212 -——l

IF Step AMP
RBW Switching
Log Linearity
Amplitude MAG
PBW

s Coarse

Fine
Store
| Default
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3.2 Menu Map

CONFIG

TGPIB Address
2523’% p =" Baud Rate |
.-opsw -oniig  Data Length
Date/Tane | Stop Bit |
o
gy ' Flow Controf !
more 172 L -
Revision File > ;cfp} Mode i
more 22 ‘i e . i rmtel.' C})mmané !
e Copy Device 1 Menu Pring J
Media Format B -
" File Format z
. — 1 ; Copy Mode ;
ety Y €AY i i Compression ;
: Month ! File No. !
! Day ! Y Auto Increment !
H I i -
Hour
. I e
¢ Minute | —*, Printer )
¢ Format 1 i Floppy *1
! Order ! P A E2 |
- tp 2 i
Fxecute Selftest b 4
Power ON Count Format Floppy *1
ATT switch Count Format Card A *2
Test Mode Exit Format Card B *2

#1: Displayed when equipped
with the floppy disk drive.

*2: Displaved when equipped
with the memory card drive {option).
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3.2 Menu Map

TRBW AUTO/MNL
VBW AUTO/MNL
Sweep Time AUTO/MNL
All Auto
RBW:Span ON/OFF
VBW RBW ON/OFF

ol more /2

Lb_PM, Band Width

= ACTOT T
| _more 212 | WIDE |
1 { MEDIUM
| NARROW |
Trace Detector »{ MNormal
Display Line ON/OFF Positive
XY Cursor Negative
Limit Line Sample
Label o

XY Cursor ON/OFF
X Cursor Position

Y Cursor Posilion
Set Anchor

Remove Anchor

Result Ares Posi UP/LOW
Display Control

¥

| Limit Line Setup

3-10

.
Pass/Fail Judgement ON/OFF : Pass Range :
Auto Adjust PLimitLise2 !
Limit Line Bdit E Pass Range ;

1 abel Entry it [?ata Mode
Label Delete : i{e%emnce !

s ! User Define !

_ F Offset !
Color‘ : Y Data Mode :
Gray#l | Reference |
Oray#2 | User Define |
Monoe#1 | Offset |
Mono#2 b .

o L [ Limit Line 1/2

Insert Line

Delete Line

Sort

Table imit

Copy Table 1 10 2
Copy Table 210 |

st ABC...
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FREQ

" Center
Start
Step

Freq Offset ON/OFF
more 1/2

CF Step Size AUTO/MNL

L]

[ Preset Tune

Mixer INT/EXT *4
Ext Mixer Config *4
Signal Ident ON/OFF

|_more 202

Preseiector 1.6 GHz/3.6 GHz *3

ﬂ:.;——_—]._>

*3:Displayed for the R3267 oanly.
*4: Displayed for the R3273 only.

Auto Tune
Manual Tune

[ Bias POSUNEGA
Band Select

Band Lock ON/OFF
Average Loss ON/OFF
Loss:Freq ON/OFF
Loss:Freq Bdit

Insert Line
Delete Line
Sort

Table Init

3.2 Menu Map
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3.2 Menu Map

dB/div

™10 dB/div

Linear

Units

Ref Offset ON/GFE
Correction Factor

3-12

5 dB/div

2 dBAdiv

1 dB/div
0.5 dB/div

x1
x2
%5
x10

T dBm
dBmV
dBaV
dBuVemf
dBpW
Watts
Volts

[ Cosrection ON/OFF

Correction Edit  —————eeip

nsert Line
Delete Line
Sert
Tabie Init
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3.2 Menu Map

MEAS

T Counter »l Resolution 1 kliz
Peak List Resoletion 100 Hz
Noise/Hz Resolution 10 Hz
Sound Resolutien 1 Hz
XdB Down Counter ON/OFF

| 3rd Order Measure —
%5 AM Measure [ Peak List Level

— Peak List Freqg

Ligt OFF

et B/ Hz

dBpvVAHzZ

dBe/Hz

Fixed MKR Peak
Noise/Hy, OFF

»I Sound AM/FM
Volume

Marker Pause Time
Squelch ONAEF
Sound OFF

™~ ]

w{ X dB Down
X dB Left
X ¢B Right
Peak X 4B Down
Disp Mode REL/ABS.L/ABS R
Cont Down ON/OFF
Reference Marker ON/OFF
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3.2 Menu Map

MKR

MNormal Marker
Delta Marker " Delta Marker ON/OFF
Meulti Marker Fixed Marker ON/OFE
Reference Object 1/Deita Marker ON/OFF
Trace Marker Move Next Peak
Marker OFF _
w more 12— TMulti MKR Setup ——————
Marker List ON/OFF
[__, Peak List Level
[ Signal Track ON/OFF Peak List Freg
Marker Step Size AUTO/MNL Peak Delta Y
Marker OFF Muft MKR OFF
| more 2/2 -
»] Delta Marker
Anchor
Limit Line
Iisplay Line
Release Object

()

Marker — CF
Marker — Ref
Peak — CF
Peak — Ref

| IMOTE 12

E—D"Markc; —» CF Step
Delta — Span

Delta — CF

Delta — CF Step
Marker — Marker Step
Delta —» Marker Step
more 2/2

v (=), o)

3-14

arker No.
Marker ON
Marker OFF
Active Marker
Reset Marker
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3.2 Menu Map

POWER

Channel POWET el Chianinel Position

Total Power Channel Width
Average Power Average Times
ACP Power Meas OFF

Active Frace A/B —
CS/BS Setup

VNyauist Filter Setup

WNyquist Filter ON/QOFF
Insest Line

Parameter Setup Telete Line
Screen FULL/SEPA Sort
Average Times ON/OFF Tahle Tnit
Graph
| ACPOFF —— " Symber K ]
| Ro“aff Factor i
I ANvquist Filter |
w] Default
Manual
Define — Defauit
“_Gl’&ph ON/OFF  —e— Marker No.
Muit: MKR Setup Marker ON
Marker OFF
Active Marker
Reset Marker
PRESET
PRESET ( Csmm j 1 CCONFEG] )

RCL

Recall Register  — e ! REGH]

Recali I'ile REGH2
I.ist Reg/File REGH3
Device RAM/FD *} REG#4
Device RAM/A/B *2 REGH#5
Recall on POWER
. . more 1/2
*1: Dispiayed when equipped St I ——“!
with the floppy disk drive,
#2: Displayed when equipped L_Rh:G#(’
with the memory card REG#?
drive {option). REG#8
REGHY
REGH#10
Recall on POWER
more 2/2
- ["Recaill
List Reg/File

................ REPEAT
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3.2 Menu Map

SAVE

SAVE

I Save Register

) CeaD)

TRECGHE

Clear Register

Save File
Clear File
List Reg/File

Device RAM/FD *1
Bevice RAM/A/M *2
Setup Media

REGH#H?

RECG#4
RECHS
REG #IP
more +/2

o —
LT REGH

REGHT
REGHS
REGH9
REGHLO
REG #1P
more 2/2

w REG#H]
REG#H2
REGH#3
RECHS
REGHS
Defaunlt IP

i more 1/2
I:‘—RkiG#G
REG#T
REG#8
REG#9
REG#10
Default 1P
more 2/2

M

e Save

Enter Title

‘Write Protect

Save ltem Seiup

i.ist Reg/File
Rename

et [ ey

Release Protect
List Reg/File

*1: Displayed when equipped
with the floppy disk drive.

*2: Dispiayed when eguipped

with the memory card
drive {option).
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[ TFormat Fioppy *1
Copy Al *2

Format Card A #2
Format Cazd B #2

. Data Format

Setup
Trace
Normalize
Limit Line
LOSS:Freq
Corr Factor
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3.2 Menu Map

SINGLE

SPAN

Full Span
Zero Span
1.ast Span

SRCH

[ Next Peak
Next Peak Left

Next Peak Right

Min Peak

Next Min Peak

Search Condition ™ X Range " 77

Cont peak ON/OFF Limit Posi

- Limit Width

Couple to FE(T)
Y Range

Display Line
Eimit Line 1
Limit Line 2
Peak Delta Y

b o e s mm e e

Sweep Time AUTO/MNL

Trigger Setup e "Trigaer Level

‘Trigger Delay 1 Source :
Gated Sweep | Slope !
CGrated Sweep ON/OFF -} " — - —— — = ?

Window Sweep ON/OFF Trigger Setup e Trigger Level |
Gate Sre IF Trigger 1 Source 1
Gate Sre Ext Gate ! Slope !
Gate Position N

Gate Width

Gate Sweep ON/OFF
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3.2 Menu Map

(0121 Jpp—— Y] 115473

Harmonics Parameter Setup Default
Spurious [ Average Times ON/OFF Manual
Eye Opening - OBW OFF Define —» Default

Active Trace AB TN

TTEUND Frequency ON/OFF
Hurmonics Number

’_\ Harmonics OFF —_I

[ Table No.1/273
f.oad Table

—-| Edit Table =" Table No. 1/2/3
Shon‘ Rem} - Save Table
Spurious OFF {oad Tablo

— _l insert
vl Samplimg Thines ,?:: liitsclnit
XY Curser L
Y Cursor Auto Set ™ Prev Result
Artificial Analog ON/OFF Next Result
Eye Opening OFF -
_} = XY Cursor ON/OFF
X Cursor Position
| Y Cursor Position
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WINDOW

Measuring Window
Zoom

BT

T

Screen Reset

[ Window ON/OFF

Window Position

Window Width

Window Sweep ON/OFF

[~ Zoom Position

Zoom Width

Zoom on Window

Zoom off

Pesk Zooming -

Screen Reset

[~ Zoom Position

Zoom Width
Zoom on Window
Zoom off

Peak Zooming

Screen Reset ———1

3.2 Menu Map

Max Peak
Next Peak

3rd Order Peak
Peak Delta Y

Max Peak
Next Peak

3rd Order Peak
Peak Delta Y
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3.3 Functional Description

3.3

3.3.1

3-20

Functional Description

This section describes the front panel keys and the soft menus associated with them.

A Key (Trace A)

This section describes the Trace A(1) menu used for the trace function displayed when the A key is

pressed.

Write A

View A
Blank A

Average A

Max Hold A

Trace A4 Detector

Normal

Positive
Negative

Sample

DET Select AUTO/MNL

This mode displays trace data from memory A, which is updated
for each sweep.

This mode displays trace data previously saved in memory A.
This mode erases the trace data currently stored in memory A.
Allows you to set the number of times the sweep is performed for
averaging. Once sweeping has begun, the result for each sweep
(which is averaged with the previous sweeps) is displayed until
the set count is reached.

Allows you to set the number of times Max Hold is performed.
Once sweeping has begun, the maximum result for each sweep is
kept and displayed until the set count is reached.

Displays the Detector A menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.
Sets the sample detector mode.

Toggles the detector mode between AUTO (automatic) or MNL.
(manual) settings.

AUTO: Automatically sets the most appropriate detector mode
from the following modes.

Trace mode Detector mode
Average A Sample
Max Hold A Positive
Min Hold A Negative
Power Average A Sample

The detector mode will not change if the Trace is set to
Write mode.
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more 172

Min Hold A

Normualize A

Normualize A ON/OFF

Normalize with Store Corr.

Display Line Pos.

Ae—B

Artificial Analog A

Avrtificial Analog ON/OFF

Tre Disp PAUSE/CONT

Sampling Times

XY Cursor

3.3.1 A Key (Trace A)

MNL:  Sets the detector mode to manual mode.

Displays the Trace A (2) menu.

Allows you to set the number of times the sweep Min Hold is per-
formed. Once sweeping has begun, the minimum result for each
sweep is kept and displayed until the set count is reached.
Displays the Normalize A menu.

Toggles the Normalize function on or off.

ON: Corrects for the level using the normalization data.
OFF: Turns off the Normalize function.

Obtains the normalization data used with the Normalize function.

Displays the display line and allows you to set the position of the
display line.

Switches the data saved in memory A with the data saved in mem-
ory B, and memory B data with memory A.

Displays the Art Analog menu.
Toggles the quasi analog trace function on or off.

ON: Displays the trace in an intensity proportional to its
sweep frequency.
OFF: Turns off the quasi analog trace function.

Topgles the quasi analog trace function between PAUSE and
CONT.

PAUSE: Halis the quasi analog trace function temporarily.
CONT: Continuously updates the quasi analog trace.

Allows you to set the number of sampling times used when mea-
suring amplitude.

Displays the XY Cursor menu.

X¥ Cursar ON/OFF

Toggles the XY cursor function on or off.
ON: Displays the XY cursor.

OFF: Turns the XY cursor off,

3-21
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3.3.1 AKey (Trace A)

X Cursor Position
Y Cursor Position

Set Anchor

Remove Anchor

Altows you to set the X cursor position.

Allows you to set the Y cursor position.

Displays the anchor marker at the intersection of X- and Y- cur-
5013,

The X- and Y-values shown for the XY cursor are now relative to

the position of the anchor marker.

Removes the anchor marker from the screen.

Delta Y Disp Mode Cusr/Data

Power Average A

Trace A Detector

Normal

Positive
Negative

Sample

3-22

Used to change the displayed contents of AY (which is the dis-
tance between a point of intersection of Y and the X cursors and
the other point of intersection of the other Y cursor and the X cur-
sor).

Cust: Level difference between two Y cursors
Data:  Displays the difference between the maximum and
minimum level values (the difference between the

green dots) previously obtained.

Displays the trace averaged in units of watt, using data in dBm.
o3 ¢ Fin )

PavG = 10log [ —x ¥ 10" 10

i=1

‘Where Pavg is the resuit of averaging the power; Pin is
Nth measurement data for one peint (I to 1001); and n
is the number of averaging (or number of sweeps)

Displays the Detector A menu,

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.

Sets the sample detector mode.
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33.1 AKey (Trace A)

DET Select AUTO/MNL Toggles the detector mode between AUTO and MNL.

AUTO:  Automatically sets the most appropriate detector mode
from the foilowing modes.

Trace mode Detector mode
Average A Sample
Max Hold A Positive
Min Hold A Negative
Power Average A Sample

The Detector mode will not be changed if the Trace
mode is set to Write mode.

MNL:  Sets the detecior mode to manual mode.

more 272 Returns the Trace A (1) menu.
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3.3.2 ATT Key (Aftenuator)

3.3.2 ATT Key (Attenuator)

This section describes the ATT menu dispiayed when the ATT key is pressed.
Pressing this key allows you to set the atienuator.

ATT AUTO/MNL Toggles the attenuator between AUTO and MNL modes.

AUTO:  The attenuator value is automatically based on the ref-
grence level.

MNL:  Allows you to set the attenuator value manually.
Min ATT ON/OFF Toggles the Min ATT function on or off.

ON: Sets the attenuator value to the minimum attenuation to
limit the attenuation range.

OFF: Turns the Min ATT mode off.
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333

B Key (Trace B)

3.3.3 B Key (Trace B)

This section describes the Trace B (1) menu used for the trace function displayed when the B key is

pressed.

Write B

View B
Blank B

Average B

Muax Hold B

Trace B Detector

Normal

Positive
Negative
Sample

DET Select AUTO/MNL

more 172

This mode displays trace data from memory B, which is updated
for each sweep.

This mode displays trace data previously saved in memory B.
This mode erases the trace data currently stored in memory B.
Allows you to set the number of times the sweep is performed for
averaging. Once sweeping has begun, the result for each sweep
{which averaged with the previous settings} is displayed until the
set count is reached.

Allows vou 1o set the number of times the sweep Max Hold is per-
formed. Once sweeping has begun, the maximum resuit for each
sweep is kept and displayed until the set count is reached.

Displays the Detector B menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.
Sets the sample detector mode.

Toggles the detector mode between AUTO (automatic) or MINL
(manual) settings,

AUTO:  Automatically sets to one of the following detector
modes under which the most appropriate detector is ob-

tained.
Trace mode Detector mode
Average A Sample
Max Hold A Positive
Min Hold A Negative
Power Average A Sarnple

The detector mode will not change if the Trace mode is
in Write mode.

MNL:  Sets the detector mode to manual mode.

Displays the Trace B (2) menu.
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3.33 B Key (Trace B)

Min Hold B Allows you to set the number of times the sweep Min Hold is per-
formed. Once sweeping has begun, the minimum result for each
sweep is kept and displayed until the set count is reached.

Normalize B Displays the Normalize B menu.
Normualize B ON/OFF Toggles the Normalize function on or off.
ON: Corrects for the level using the normalization data.
OFF: Turns the Normalize function off.

Normualize with Store Corr, Obtains the normalization data used with the Normalize function.

Display Line Pos. Displays the display line and allows you to set the position of the
display line.

Ae——B Switches the data saved in memory A with the data saved in mem-
ory B, and memory B data with memory A.

Power Average B Displays the trace averaged in units of watt, using data in dBm.
e _}f_i“_)
Pave=10log [ —x X 10" 10

i=1
Where Pavg is the result of averaging the power; Pin is
Nth measurement data for one point (1 to 1001); andn
is the number of averaging (or number of sweeps)

Trace B Detecfor Displays the Detector B menu.

Normal Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Positive Sets the positive peak detector mode.

Negative Sets the negative peak detector mode.

Sample Sets the sample detector mode.

DET Select AUTO/MNL Toggles the detector mode between AUTO and MNL.

AUTO: Automatically sets the most appropriate detector mode
from the following modes.

Trace mode Detector mode
Average B Sample
Max Hold B Positive
Min Hold B Negative
Power Average B Sample
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3.3.3 B Key (Trace B)

The detector mode will not be change if the Trace mode
is set to Write mode.

MNL:  Sets the detector mode to manual mode.

maore 2/2 Returns the Trace B (1) menu.
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3.3.4 CAL Key (Calibration)

334 CAL Key (Calibration)
This section describes the menu displayed when the SHIFT and 7 (CAL) keys are pressed.

Cal All : Performs calibrations for all items to see if they meet the specifi-
cations.
Perform them before taking measurements.

Total Gain Performs calibrations with more accuracy than Cal All, because
user-defined measurement conditions are used. Set the conditions
first before the calibrations.

Cal Each Item Displays the Cal Item menu used for each calibration,
Input ATT Measures the [nput Attenuator switching error and calibrates it.
IF Step AMP Measures the IF Step AMP swiiching error and calibrates it
RBW Switching Measures the switching error for the IF Filter resolution band-

width and calibrates it.

Log Linearity Measures the linearity of the ordinate axis at a range of 10.dB/ div
to 0.5 dB/div on the LOG scale and calibrates it.

Amplitude MAG Measures the switching error at a range of 10 dB/div to 0.5 dB/
div on the LOG scale and calibrates it.

PBW Measures PBW (noise power bandwidth) at a resolution band-
width range of 10 Hz to 10 MHz and calibrates it.

Cal Corr ON/OFF Toggies the calibration factor function on or off.

ON: Calibration is performed using the calibration factor ob-
tained by Cal All or Cal Each Item.

OFF: Tums off the calibration factor function.
Cal Sig Level Sets the calibration signal’s output level.
mtore 12 Drisplays the CAL(2) menu.
Cal 10 MHz Ref Allows you to enter a correction value in relation to the 10 MHz

reference frequency and displays the Cal Ref menu.

Coarse Allows you to enter a coarse correction data to the 10 MHz refer-
ence frequency.

Fine Allows you to enter a fine correction data to the 10 MHz reference
frequency.
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3.3.4 CAL Key (Calibration)

Store Saves the correction data corresponding to the 10 Mz reference
frequency that have previously been modified.

Default Resets the coarse and fine correction data that are previously en-
tered to the factory defaults.

Freq Corr ON/OFF Toggles the frequency correction function on or ofll
ON: Frequencies are corrected based on characteristics set at
the faciory.
OFF: Turns the frequency correction function off.
more 2/2 Displays the CAL(1) menu.
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3.3.5 CONFIG Key {Configuration)

3.3.5 CONTFIG Key (Configuration)
This section describes the Config(1) menu displayed when the CONFIG key is pressed.

Pressing this key allows you to set a GPIB interface.

GPIB Address Sets the GPIB address for the analyzer.
RS§232 Displays the R$232 dialog box.
— RS232

FENETTIR [ 600 |[1200 [[2400 ][ 4600 |[EE0Y [19200]
Data Length “
Stop Bit : ‘ =

Parity Bit : NI 00D J[EvEn] _ L
Fliow Control :

Baud Rate Sets the transmission rate to 600, 1200, 2400, 4800, 9600 or
19200 bps.

Data Length Sets the data bit length to 7 or 8 bits.

Stop Bir Sets the stop bit to either 1 or 2.

Parity Bit Sets the parity bit type.

NONE: Does not perform parity checking.

ODD:  Sets the parity bit type to odd.

EVEN: Sets the parity bit type to even.
Flow Control Turns the fiow control function on.

NONE: No flow control is performed.

XON/XOFF:
Flow control is performed according to the XON or
XOFF code sent.

Copy Config Displays the Copy Config menu to setect an output device where
the screen data is printed.

Printer Displays the Printer dialog box.
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3.3.5 CONFIG Key (Configuration)

Priﬁter

“Copy Mode R | Color  }{S-Color S |{S-Color L |

E Mono § | “Wono L ]
Printer Command @ | ESC/P |
| ESC/P Raster |

Meru Print : “

Copy Mode

Printer Command

Selects an output mode.

Color:  Prints the screen data in size L and the actual screen col-
or.

S-Color S:
Changes the screen data into a simple color image and
prints it in size S.

S-Color L:
Changes the screen data into a simple color image and

priats it in size L.

Gray:  Prints the screen data in size L and in a four-level gray
scale.

Mono S: Prints the screen data in size § and in monochrome.

Mono L; Prints the screen data in size L. and in monochrome.

NOTE: Data printed using the entire size of the paper in por-
frait orientation is size L.
Data that alinost fits the actual screen size and is
printed in landscape orlentation is size S.
The background of the simple color image is not
painted.

Selects a type of printer.
ESC/P:  An ESC/P printer can be used.
HP PCL: A HP PCL printer can be used.

ESC/P Raster:
An ESC/P Raster printer can be used.
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3.3.5 CONFIG Key (Configuration)

Menu Prini

NOTE: Color, 5-Color § and S-Color I in the Copy Mode
menu are available when HP PCL or ESC/P Raster is
selected,

Toggles the menu print setting on or off.
ON: The menu is printed.

OFF: The menu is not printed.

File Displays the File dialog box.
File
File Formalt : m
| Calor iS-Color I
Compression :

File No.

Auto Increment m

: Filename: \IMG\ADVOOD BMP

File Format

Copy Mode

Compression

File No.

Aunto Increment
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The file has been set to the bitmap format.

Selects an output mode.

Color:  Files are saved in the actual screen color.
S-Color; Files are saved in a simple color image.

Gray:  Files are saved in gray scale (4 shades of gray).
Mono:  Files are saved in monochrome {black and white).

Toggles the file compression function on or off. A bitmap file can
be compressed in the run-length encoding format.

ON:. Image compression is turned on.
OFF: Image compression is turned off,
NOTE: The compression function is available when Copy

Mode is set te Color, S-Color or Gray.

Sets the file number.

Toggles the auto-increment function on or off, which is used to in-
crement the file number automatically.
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Copy Device

Printer 1 *2
Floppy *1
A*2

B *2

Media Format

3.3.5 CONFIG Key (Configuration)

ON: The file number is incremented when the image is filed.
OFF:  The file number specified in the File NO. field is used.

Copy Device dialog box is displayed.

NOTE: *1: When equipped with the floppy disk drive
*2:  When equipped with the meniory card drive
{option).

Sets the destination to printer.
Selects floppy disk.

Selects memory card A,
Selects memory card B.

Displays the Format menu.

NOTE: *1: When equipped with the floppy disk drive
*2:  When equipped with the memory card drive
{option).

Format Floppy *1 Format floppy disk.

Format Card A *2 Format memory card A.

Format Card B *2 Format memory card B.

Date/Time

Dispiays the Date/Time dialog box.

Nate/Tine
Year | 1993 |
Horth | 06 |
Day D 23 |
I 17
Minute & | 51 |

Format : [JGCER[SHORT [ OFF |
Year /Month/Day
IMonth/Day /Year |
| Day /Month/Year ]

Order
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3.3.5 CONFIG Key (Configuration)

Year
Month
Day
Hour
Minute

Format

Order

Trace Point 1001/501

Display ON/OFF

more 1/2
Selftest

Execute Selftest
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Allows you to set the year.

Allows you to set the month.

Allows you to set the day.

Allows you o set the hour.

Allows you to set the minutes,

Selects the date indication mode.

LONG: Displays the date and time.

SHORT: Displays the date only.

OFF: Does not display the date and time,

Selects the format of the date indication.

Year/Month/Day:
Displays in the order of a day of the week, year, month
and day.

Month/Day/Y ear:
Displays in the order of a day of the week, month, day
and vear.

Day/Month/Year:
Displays in the order of a day of the week, day, month

and year.

Toggles the trace point on the horizontal axis between 1001 and
501.

1001:  Sets the trace points to 1601.

501: Sets the trace peints to 361,

Toggles the annotation display function on or off.
ON: Displays the annotation.

OFF: Removes the annotation.

Dispiays the Config (2} menu.

Displays the Selitest menu.

Executes the selftest.
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Power ON Count

ATT switch Count

Test Mode Exit
Revision
more 2/2

3.3.5 CONFIG Key (Configuration)

Displays the msmber of times the spectrum analyzer is mrned on,
accumulated total of powerup time.

Displays the total switching counts for each internal cells of the
attenuator,

Terminates the self-test mode. All settings are reset to their intial
vajues and the spectrum analyzer stops sweeping.

Displays the software versions and the options implemented in
the analyzer.

Returns the Config (1) menu.
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3.3.6 COPY Key (Copy)

33.6 COPY Key (Copy)
Sends the screen data fo the destination selected by Copy Config.
{There is no menu associated with this panel key.)
* To cancel the printing, press SHIFT and COPY (Cancel).
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3.3.7 COUPLE Key (Couple Function)

COUPLE Key (Couple Function)
This section describes the Couple(1) menu displayed when the COUPLE key is pressed.

RBW AUTO/MNL

VBW AUTO/MNL

Sweep Time AUTO/MNL

All Auto

RBW:Span ON/OFF

VBW:RBW ON/OFF

more 172

PLL Band Widih

Toggles the resolution bandwidth between AUTO and MNL.

AUTO: Automatically sets an optimum resolution bandwidth
based on the current span.

MNL:  AHows you to set the resolution bandwidth manually.
Toggles the video bandwidth between AUTO and MNL..

AUTO:  Automatically sels an optimum video bandwidth based
on the resolution bandwidth.

MNL:  Allows you to set the video bandwidth manually.
Toggles the sweep time between AUTO and MNL.

AUTO:  Auvtomatically sets an optimum sweep time based on
the span.

MNL:  Alows you to set the sweep time manually,

Automatically sets an optimum resolution bandwidth, video
bandwidth and sweep time based on the span.

Toggles the "span vs. resolution bandwidth” function on or off,
This function can be used only when the RBW is set to AUTO.

ON: The ratio of "RBW vs, span” can be changed.

OFF: The value represented by the ratio of "span vs. resolu-
tion bandwidth" is 0.01:1.

Toggles the "resolution bandwidth vs. video bandwidth” function
on or off.

This function can be used only when the VBW is set to AUTO.
ON: The ratio of "VBW vs. RBW" can be changed.

OFF: The value represented by the ratio of the resolution
bandwidth to the video bandwidth is 1/1.

Displays the Couple(2) menu.

Displays the P1L Band Width dialog box.
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3.3.7 COUPLE Key (Couple Function}

PLL Band ¥:dih
[ naRRoW || WEDIUM || WIDE }|:

PLIL Band Width Sets the bandwidth of the band-pass filter in the PLL circuit.

AUTO Automatically sets the filter bandwidth so that optimuam phase
noise characteristics (corresponding to the frequency span) can be
obtained.

NARROW Sets a narrow bandwidth.
Phase noise of the carrier frequency is reduced within -100 kHz
and +100KH2. 7

MEDIUM Sets a medium bandwidth.

WIDE Sets a wide bandwidth.
Phase noise of the carrier frequency is reduced within -10 kHz and
+10 kHz.

CAUTION The phase noise characteristics may be degraded if
PLL Bandwidth is set 1o WIDE, MEDIUM or NAR-
ROW, If this happens, set the PLL BandWidih to
AUTO,

more 2/2 Return the Couple(1) menu.
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3.3.8 FORMAT Key (Display format)
This section describes the Format menu displayed when the FORMAT Key is pressed.

Trace Detector

Normual

Positive
Negative
Sample

Display Line ON/OFF

XY Cursor

XY Cursor ON/OFF

X Cursor Position
Y Cursor Position

Set Anchor

Remove Anchor
Limit Line

Limit Line Setup

Displays the Trace Detector (Trace Det) menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode,
Sets the sample detector mode.

Toggles the display line indication on or off. This line is used as
a base line when comparing trace levels.

ON: Turns the display line on. The display line position can
be changed as necessary.

OFF: Removes the display line.

Displays the XY Cursor menu.

Toggles the XY cursor on or off.

ON: Displays the XY cursor.

OFFE: Removes the XY cursor.

AHows you to set the X cursor position.

Allows vou to set the Y cursor position.

Displays an anchor marker at the intersection of the X- and Y-
CUrsors,

The X- and Y-values of the XY cursor are then expressed with
values relative to the anchor marker

Removes the anchor marker.

Displays Limit Line menu.

Displays Limit Line Sctup dialog box.
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3.3.8 FORMAT Key (Display format)

Limit Line 1

Puass Range

Limit Line 2

Pass Range
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Limit Line Setup

ABOVE the Line

Limit Line 1:

Pass Range:
Limit Line 2

Pass Bange!

{BELDW the Line|

[ L3 BELOW the Line |

¥ Data Mode!:

Reference: " iger Dot
User Define: :

Offset: ] 0 Hz |

Y Data Mode:

Reference ! HUTTIEG  Muer Daf f
User Define: ;

Offset: | 0.00 dB i

Toggles Limit Line 1 on or off.

ON: Displays the result obtained from Limit Line 1 and Pass
Range (PASS or FAIL).
OFF: Removes the result obtained from Limit Line 1 and

Pass Range.
Sets the PASS/FAIL criteria based on Limit Line 1.

ABOVE the line:
Values above the limit line are considered PASS.

BELOW the line:
Values below the limit line are considered PASS.

Toggles Limit Line 2 on or off,

ON: Displays the resuit obtained from Limit Line 2 and Pass
Range (PASS or FAIL).
OFF: Removes the result obtained from Limit Line 2 and

Pass Range.
Sets the PASS/FAIL criteria based on Limit Line 2.

ABOVE the line:
Values above the limit line are considered PASS.

BELOW the line:
Values below the Himit line are considered PASS.
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X Data Mode

Reference

User Define

Offset

Y Data Mode

Reference

3.3.8 FORMAT Key (Display format)

Sets the data property for the Hmit line on the X- axis (frequency
or time).

ABS: Sets Limit Line position {(which is set at Limit Line Ed-
it) on the X-axis to absolute mode.
The Limit Line position on the X-axis varies depending
on the frequency span and center frequency.

REL: Sets Limit Line position {(which is set at Limit Line Ed-
it) on the X-axis 1o relative mode.
The Limit Line position on the X-axis varies depending
on the frequency span and center frequency.
The Limit Line position on the X-axis is fixed at a loca-
tion specified by "Reference” and "Offset” and is not af-
fected by changes to the frequency span or center
frequency.

Sets the reference position.

LEFT:  Sets a reference position on the furthest point of the X-
axis.

CENTER:
Sets the reference position to the center of the X-axis.

User Def:
The reference position is set in "User define”,

Sets the reference position on the X-axis.
Sets the width from the reference position.
Sets the data property for Limit Line on the Y- axis (level).

ABS: Sets Limit Line position {which is set at Limit Line Ed-
it) on the Y-axis to absolute mode.
The Limit Line position on the Y-axis varies depending
on the level.

REL: Sets Limit Line position (which is set at Limit Line Ed-
it} on the Y-axis to relative mode.
The Limit Line position on the Y-axis varies depending
on the level.
The Limit Line position on the Y-axis is fixed at a loca-
tion specitied by "Reference” and "Offset” and is not af-
fected by changes to the level.

Sets the reference position.

TOP: Sets the reference position to the highest pointonthe Y-
axis.
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User Define

Offset

Pass/Fail Judgment ONJOFF

Anto Adjust

Limir Line Edit
Limit Line 1/2

Insert Line

Delete Line
Sorf
Table Init

Copy Table 1 to 2

Copy Table 2 10 1

Label

Label Entry

Label Delete

3-42

BOTTOM:
Sets the reference position fo the lowest point on the Y-
axis.

User Def:
The reference position is set in “User define”.

Sets the reference position on the X-axis.
Sets the offset from the reference position.

Toggles the Pass/Fail Judgment function, which is based on the
Limit lines, on or off,

ON: Performs the Pass/Fail judgement based on the speci-
fied Limit lnes.

OFF: Turns the Pass/Fail Judgment function off.

The position of Limit Line is automatically moved so that the dis-
tance between the trace and Limit Line stays the same.

This function is available only when "Y Data Mode" is set fo
"REL,"

Displays Edit Menu.

Selects the limit line to be edited on the Edit screen.

A line with the same values is inserted in the line where the carsor
is located.

The line where the cursor is located is deleted.
Previously entered data is sorted by frequency.
Deletes all data from the limit line set table.

The data obtained for Limit fine 1 is copied to the Limit line 2 ta-
ble.

The data obtained for Limit line 2 is copied to the Limit line 1 ta-
ble.

Displays the Label menu.

Allows you o enter the label name which will appear on the Label
Edit screen.

Removes the currently displayed label.




R3267/73 Spectrum Analyzer Operation Manual

Result Areqa Posi UPA.OW

Display Control

Color

Gray#l

Grayé2

Mono#I

Mono#2

3.3.8 FORMAT Key (Display format)

Toggles the result area function display position between UP and
LOW.

up: Displays the result on the upper right side in the result
area.

LOW:  Displays the result on the lower right side in the result
area.

Displays the Display Control {Disp Celor) menu which is used to
set the screen display.

Sets the monitor display to 256 colors.

Sets the monitor display to 16 shades of gray (the background is
white). ‘

Sets the monitor display to [6 shades of gray (the. background is
black).

Sets the monitor display to monochrome (black and white, and the.
background is white}.

Sets the monitor display to monochrome (black and white, and the
background is black).
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3.3.9 FREQ Key (Frequency)
This section describes the Frequency(1) menu displayed when the FREQ key is pressed.

Pressing this key allows you to set a center frequency.

Center Turns on the center frequency and allows you to set it as desired.
The frequency range is specified by the start and stop frequencies.

Start Turns on the start frequency and allows you to set it as desired.
Stop Turns on the stop frequency and allows you fo set it as desired,

The frequency range is specified by the center frequency and fre-
GHENCY Spai.

CF Step Size AUTO/MNL Toggles the step size function between AUTO and MNL. This
function allows you to change the center frequency using the step
kevs.

AUTO:  Automatically sets the step size to 1/10 of the frequency
spatt.

MNL:  Allows vou to set the step size manually.
Freq Offset ON/OFF Toggles the frequency offset function on or off.
ON: Turns on the Frequency Offset and allows you to set it
as desired. The frequency can then be changed using the
offset value only.

Displayed frequency value = Set value -+ Offset value.

OFF: Tums off the offset function.

more 1/2 Displays the Frequency (2) menu.
Presel Tune Displays the Presel menu.
Auto Tune Automatically tunes the Preselector based on the frequency of the
peak.
Manual Tune Manually tunes the Preselector to an arbitrary frequency.
Preselector 1.6 GHz/3.6 GH? Toggles the Preselector’s frequency band between the 1.6 GHz

and 3.6 GHz bands.

1.6 GHz/3.6 GHz:
Sets the frequency band to either 1.6 GHz or 3.6 GHz.

NOTE:Displayed on the R3267 screen only.
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Mixer INUVEXT

Ext Mixer Config

Bias POSI/NEGA

Barnd Select

Band Lock ON/OFF

Average Loss ON/OFF

3.3.9 FREQ Key (Frequency)

Switches between the Internal and External mixers.

NOTE:Displayed on the R3273 screen only.

Digplays the Ext Mixer menu.

NOTE:Displayed on the R3273 screen oniy.

Toggles the external mixer between positive and negative bias,

Selects a frequency bard for the external mixer.
The frequency bands are listed in the table shown below,

Frequency Frequency Range[GHz] | Mixing Order [N]
Band
H 12410 18.0 3
2 17.0 to 26.5 4
3 22.0t033.0 5
4 26.5t0 40.0 6
5 33.0t0 50.0 8
6 40.0 to 60.0 8
7 50.0 to 75.0 10
8 60.0 to 90.0 12
9 75.0to 110.0 14
10 90.0 to 140.0 18
1% 110.0to 170.0 22
12 £40.0 to 220.0 28
13 170.0 to 260.0 34
14 220,010 325.0 42

Toggles the frequency band lock function on or off.

ON: Locks the frequency band to the one setected for the ex-
ternal mixer.

OFF: Automatically switches the frequency band according
to the start and stop frequencies.

Toggles the correction function (used for the external mixer’s in-
trinsic average conversion loss) on or off.

ON: Corrects for the conversion loss using an average con-
version loss value.

OFF: Turns the correction function off,
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Loss:Freq ON/OFF

Loss: Freq Edit

Insert Line

Delete Line
Sort
Table Init

Signal Ident ON/OFF

more 2/2
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Toggles the correction function on or off.

ON: Corrects for conversion loss using the frequency vs.
loss table. '
OFF: Turns the correction function off,

Displays the Loss:Freq Edit menu.

A Hine with the same values is inserted in the line where the cursor
is located.

The line where the cursor is located is deleted.

The data previously entered is sorted by frequency.

Deletes all data from the table.

Toggles the signal identification function on or off.

ON: More than one spectrum is displayed for one input sig-
nat when an external mixer is used. From among these
spectrums, the true signal is identified.

QFF: Tumms off the signal identification function.

Returns to the Frequency (1) menu.
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3.3.10 LCL Key (GPIB Remote Control)

3.3.10 LCL Key (GPIB Remote Control)

Turns off GPIB remote control.

{There is no menu associated with this panel key.)

3-47




R3267/73 Spectrum Analyzer Operation Manual

33.11 LEVEL Key (Level)

3.3.11 LEVEL Key (Level)

This section describes the Level menu displayed when the LEVEL key is pressed.

Pressing this key allows you to set a reference level.

dB/div

10, 5, 2, I or 0.5dB/div

Linear

x 1, x2, x5 orxIt
Unirs

dBm

dBmV

dBuy

dBuVemf

dBpWw

Watts

Volts

Ref Offset ON/OFF

Correction Factor

Correction ON/OFF

Correction Edit
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Displays the dB/div menu and turns the logarithmic-scale display
on.

Sets the vertical axis to 10 dB/div, 5 dB/div, 2 dB/div, | dB/divor
0.5 dB/div.

Displays the Linear menu and turns the linear-scale display on.

Sets the vertical axis scale to x1, x2, X3, or x10.

Displays the Units menu.

Sets the unit to dBm.

Sets the unit to dBm V.

Sets the unit to dBuV,

Sets the unit to dBuVemf

Sets the unit to dBpW.

Sets the unit to Watts.

Sets the unit to Volts.

Toggles the reference level offset function on or off.

ON: Allows you to set the offset value and displays the ref-
erence level increased by the offset value.
(Reference level (displayed) = Reference level (set) +
Offset value)

OFF: Turns off the offset function.

Displays the Corr. Fact menu.

Toggles the level correction function on or off.

ON: Corrects the level using the correction data.

OFF: Turns the level correction function off,

Displays the Corr. Edit menu.
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Insert Line

Delete Line

Sort

Table Init

3.3.11 LEVEL Key (Level)

A line with the same values is inserted in the line where the cursor
is located.

The line where the cursor is located is deleted.
The data previously entered is sorted by frequency.

Deletes all data from the table,
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3.3.12 MEAS Key (Measurement)

This section deseribes the Measure menu displayed when the MEAS key is pressed.

Counter

Displays the Counter menu.

Resolution 1 kHz, 100 Hz, 10 Hz or I HY

Counter ON/OFF

Peak List

Peak List Level

Peak List Freq

List OFF
Noise/Hz

dBm/Hz

dBuVANHz

dBc/H;

Fixed MKR Peak

Noise/H; OFF

Sound
Sound AM/FM

Volume

Allows you to set the resolution to 1 kHz, 100 Hz, 10z or I Hz.
Toggles the frequency counter function on or off.

ON: Measures the active marker frequency using the fre-
quency counter.

OFF: Turns the frequency counter function off.
Displays the Peak list menu.

Lists the levels and frequencies in descending order of the peak
levels.

Lists the levels and frequencies in descending order of the peak
level frequencies.

Turns off the peak list display function.

Displays the Noise/Hz menu.

Sets the vertical axis unit to dBm, and sets the marker readout sig-
nal level unit to dBm/Hz. In addition, the detector is automatically
set {0 Sample mode.

Sets the vertical axis unit to dBUV, and sets the marker readout
signal level unit to dBUV /~VHz. In addition, the detector Is auto-
matically set to Sample mode.

Sets the unit of Delta marker signal level to dBe/Hz and turns the
marker fixed fimction ON. In addition, the detector is automati-

cally set to Sample mode.

Move the delta marker to the peak currently displayed (on the
trace) in order to make it fixed in this position.

Turns off the noise measurement mode and returns to the Measure
meni.

Displays the Sound menu. (optional function)
Toggles the demodulation between AM and FM.

Allows you to set the sound volume.
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Marker Pause Time Allows you to pause the sweep for a specified amount of time dur-
ing demodulation.

Sguelch ON/OFF Toggles the squelch function on or off.
ON: Allows you to set the squelch level and displays the val-
ue entered. Sound carriers whose level is greater than

the squelch level are demodulated.

OFF: Turns the squelch function off.

Sound OFF Turns the sound function off and returns to the Measure menu.
XdB Down X dB Dewn menu is displayed to allow you to set the attenuation.
X dB Down Moves Normal and Delta markers to an intersection point on the

trace X dB3 down from the present location.

X dB Left Moves Normal marker leftwards to an intersection pomnt on the
trace X dB down from the present location,

X dB Right Moves Normal marker rightwards to an intersection point on the
trace X dB down from the present location.

Peak X dB Down Searches for the highest peak within the target range and displays
Normal and Delta markers on an intersection point on the frace X
dB down from the present location.

The reference marker is displayed at the highest peak point,

Disp Mode REL/ABS. L/ABS.R
Selects how the marker data is displayed.

REL: The normal marker is displayed on the right; and the
delta marker, on the left.

ABS.EL: The marker on the left is displayed as an absolute value.

ABS.R: The marker on the right is displayed as an absolute val-
ue,

Cont Down ON/OFF Toggles the continuous X-dB down function on or off.

ON: Repeatedly executes the X-dB down function from the
highest peak on the trace for each sweep.

OFF: Turns off the continuous X-dB down function.
Reference Marker ON/JOFF  Toggles the reference marker function on or off.

ON: Displays the reference marker on the X-dB down refer-
ence position
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OFF: Removes the reference marker.

3rd Order Measure Displays Delta marker on the peak of the fundamental wave and
Normal marker on the peak of the third order intermodulation dis-
tortion,

% AM Measure Calculates an AM modulation factor using a peak search, and dis-

plays the result in percentage (%).
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3.3.13 MKR Key (Marker)

This section describes the MKR(1) menu displayed when the MKR key is pressed.

Pressing this key allows you to set the marker.

Normal Marker

Delta Marker

Delta Marker ON/OFF

Fixed Marker ON/OFF

1/Delta Marker ON/OFF

Next Peak

Mulii Marker
Multi MKR Setup

Marker No.

Marker ON

Marker OFF
Active Marker

Resert Marker

Displays Normal marker.

The frequency and level of the marker are displayed in the marker

area.

Displays the Delta MKR menu.

Toggles Delta marker display function on or off.

ON: Displays Delta marker at the same position as the Nor-
mal marker.
The relative values to Normal marker {frequency and
level) are displayed in the marker area.

OFF: Removes Delta marker.

Toggles Fixed Marker function on or off.

ON: Holds the frequency and level of Delta marker.

OFE: Turns off Fixed Marker function.

Toggles the time display function for Delta marker on or off.

ON: Displays a value in frequency on the time axis; and dis-
plays a value in time on the frequency axis.

OFF: Turns off the inverse number display function.

Moves the marker to the one whose value is next to the current
peak within the search range.

Displays the Multi MKR menu,
Displays the MKR Setup menu.

Allows you to set the multi-marker number and displays the value
you entered.

Displays the multi-marker specified by the number. The frequen-
cy and level of the marker are displayed in the marker area.

Removes the multi-marker specified by the number.
Allows you to set the number of the multi-marker specified.

Removes all multi-markers except multi-marker No.1.
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3.3.13 MKR Key (Marker)

Marker List ON/OFF

Peak List Level

Peak List Freg

Peak Delia ¥
Multi MKR OFF
Reference Object

Delta Marker

Anchor

Limit Line
Display Line
Release Object

Trace Marker Move

Muarker OFF

more 1/2

Signal Track ON/OFF
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Toggles the multi-marker list display function on or off.

ON: Displays a list of the current multi-marker numbers, fre-
quencies and levels in ascending order.

OFF: Removes the Hist of multi-markers.

Lists the levels and frequencies in descending order of the peak
levels,

Lists the levels and frequencies in descending order of the peak
level frequencies.

Allows you to set the level difference used for peak searches,
Removes all multi-markers from the display.
Displays the Ref Object menu.

Displays the frequency (or time} and level of Normal marker rel-
ative to the delta marker.

Displays the frequency (or time} and level of Normal marker rel-
ative to the anchor.

Displays the level of Normal marker relative to Limit Line 1 or 2.
Displays the level of Normal marker relative to the display line.
Tumms off the relative value display mode.

Moves the active marker between Trace A and B every time the
Trace Marker Move soft key is pressed (if both traces are dis-

played).

All currently displayed markers are removed.

Displays the MKR (2) menu.

Toggles the signal track function on or off.

ON: Sets the marker frequency to the center frequency for
each sweep, after performing a peak search for the same

peak.

OFF: Turns off the signal track function.
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Marker Step Size AUTOMNL

Marker OFF

more 2/2

3.3.13 MKR Key (Marker)

Toggles the step size used by the Step keys between Automatic
and Manual.

AUTO:  Sets the step size to 1/10 of the frequency span.

MNL:  Allows you to set the step size manually.
MNL mode is set automatically when the step size is
equivalent to the value set by either "Marker —> Marker
Step” or "Delta — Marker Step.”

All corrently displayed markers are removed.

Returns to the MKR (1) menu.
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3.3.14 MKR - Key {(Marker —)

3.3.14 MKR - Key (Marker —3)

This section describes the Marker(1) menu displayed when theMKR — key is pressed.

Marker = CF Makes the currently active marker frequency the center frequen-
cy.

Marker — Ref Makes the currently active marker level the reference level.

Peak — CF Makes the frequency of the maximum peak level within the
search range the center frequency, and moves the marker to the
highest peak point.

Peak — Ref Makes the maximum peak level within the search range the refer-
ence level, and moves the marker to the highest peak point.

more 1/2 Displays the MKR — (2) menu.

Marker — CF Step

Deltq — Span

Sets the marker to the frequency as the step size of the center fre-
quency.

Sets the difference in frequency between Delta and Normal mark-
ers as the span,

Delta — CF Sets the difference in frequency between Delta and Normal mark-
ers as the center frequency.

Delta — CF Step Sets the difference in frequency between Delta and Normal mark-
ers as the step size of the center frequency.

Marker — Marker Step Sets the marker frequency as the step size of the marker.
The Marker Step Size of the MKR ey is set to MNL.

Delta — Marker Step Sets the difference in frequency between Delta and Normal mark-
ers as the step size of the marker.
The Marker Step Size of the MKR key is set to MNL.

more 2/2 Returns to the MKR — (1) menu.
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3.3.15 OFF Key (Marker off)

3.3.15 OFF Key (Marker off)
Pressing SHIFT and MKR (OFF) removes all the markers currently being displayed.

(There is no menu associated with this panel key.)
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3.3.16 POWER Key (Power Measurement)

3.3.16 POWER Key (Power Measurement)
This section describes the Power menu displayed when the POWER key is pressed,

Channel Power Activates the measuring window, and displays the Channel menu.
The channel power is calculated using the formula shown below.
Py
X2 -

_ G110 Yoo oty SPAN
Pcu IOlog[EX(]m ) < o)

Pcu:  Channel power

P{n): Data (dBm) for each trace point

SPAN: Current span vaiue

PBW: Noise power bandwidth

Xi:  Data position of start frequency on the x-axis.
X2:  Data position of stop frequency on the x-axis,

Channel Position Allows you to set the center of the measuring window (channel
bandwidth).
Channel Width Allows you to set the width of the measuring window (channel
bandwidth).
Average Times Alflows you to set the number of times the sweep is averaged.
Power Meas OFF Removes the window and cancels channel power measurements.
Total Power Measures the total power in the object range (the entire measure-

ment span or window) and displays it.
The total power is calcuiated nusing the formula shown below.
The number of trace points on the horizontal axis is set to 1001,

P(n}
X2 =
= 10 1 SPAN
Pr= 10tog [ n%{](10 )X = x STA
Pr: Total power to be calculated.

P(ry: Data (dBm) for each trace point.
SPAN; Current span value
PBW: Noise power bandwidth

X1 1
X2: 1001
Average Power Measures the power averaged over the object range (the entire

measurement span or window) and displays it.

Allows you to set the averaging count used to calculate the aver-
age power.

With average power measurements, the resolution bandwidth
(RBW) is set to a bandwidth wider than the ampiitude variation
width (the resolution bandwidth must be at least three times wider
than the occupied bandwidth). The average power is calculated
using the formula shown below.

The number of trace points on the horizontal axis is set to 1001,
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ACP

CS/BS Setup

3.3.16 POWER Key (Power Measurement)

o Pin)

- " (1010 1
Pave = 10log {E}ﬂ(lo Y=t

Pavi: Denotes the average power fo be calculated.
P (n): Denotes the data (dBm) for each trace point,

X1 1
xX2: 1001
Displays the ACP menu.

Displays the CS/BS Setup menu, and the editor used to set the
channel space and channel bandwidth together.

NNpquist Filter ON/OFF

Insert Line

Delete Line
Sort
Table Init

Nyquist Filter Setup

Symbol Rate 1I/'T

Rolloff Factor

Toggles the Nyquist filter function on or off.
ON: Turns the Nyquist filter function on.
OFF: Tums the Nyquist filter function off.

A line with the same values is inserted in the line where the cursor
is located.

Deletes the currently selected line.
Sort the CS/BS Setting table by CS.
Deletes all data in the table.

Displays the VNyquist Filter Setup dialog box.

: JHyquist Filter Setup s
.

1 Rotloft Factor: '

I Hyquist Fliter:

Sets the symbol rate.

Sets the rolioff factor.
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3.3.16 POWER Key (Power Measurement)

NNyquist Filter

Parameter Setup

Default

Manual

Define - Defaunlt

Screen FULL/SEPA

Average Times ON/OFF

Graph

Graph ON/OFF

Multi MKR Setup

Toggles the Nyquist filter function on or off.

ON: Turns the Nyquist filter function on.

OFF: Turns the Nyquist filier function off.

Displays the ACP Setup menu.

Reads the frequency span, RBW, VBW, the sweep time and the
status of the detector which have previously been saved using
"Define — Default.”

Sets the channel space and channel bandwidth.

Registers the frequency span, RBW, VBW, the sweep time and
the status of the detector, which have previously been set manual-

fy, as the preset values.

Toggles the screen display between the full and separate screen
modes.

FULL: The entire screen is used.

SEPA: The separate screen is used.

Toggles the average function on or off.

ON: Sets the number of times averagings are performed, and
the measures the average adjcent channel leakage pow-
er.

OFF: Measures the ACP on a sweep basis.

Displays the ACP Graph menu.

Toggles the graph display on or off.

ON: Displays the leakage power graph as Trace B and puts
Delta marker in the center of the screen.

The B memory is used to display the ACP graph.

OFF: Turns off the graph display.

Displays the Multi MKR Setup menu.

Muarker No,
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Enter the multi marker number here.
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ACP OFF

Active Trace A/B

3.3.16 POWER Key (Power Measurement)

Marker ON
Displays the multi-marker specified at Marker No. in the center of
the trace and the frequency and level of the marker in the marker
area.

Marker OFF
Removes the multi-marker specified by the number.

Active Marker
Makes the multi-marker specified by the number the active mark-

er,

Reset Marker
Removes all multi-markers except for multi-marker 1.

Turns off the ACP measurement function, and returns to the pow-
er menu.

Togles the frace data for the power measurement between fraces.
A Trace A is the target for the power measurement.

B: Trace B is the target for the power measurement,
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3.3.17 PRESET Key (Initialization)

3.3.17

3-62

PRESET Key (Initialization)

Pressing SHIFT and CONFIG (PRESET}) atlows you to change the current settings of the analyzer to
either case:

(There is no softmenu associated with this panel key.)
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3.3.18 RCL Key (Data Readout)

3.3.18 RCL Key (Data Readout)

This section describes the Recall menu dispiayed when the RCL key is pressed.

The analyzer changes to the split-screen mode, and a file list will be displayed on the lower screen.

Recall Register
REGWHI, #2, #3, #4, #5
Recall on POWER
more 1/2
REGH#HS, #7, #8, #9, #10
Recall on POWER
more 2/2

Recall File
Recall
List Reg/File

List Reg/File

Device RAM/FD

Device RAM/A/B

Displays the Recall Reg (1) menu.

Reads data from register.1, 2, 3, 4 or 5 and sets it.

Reads data immediately afler turning the power on, and sets if.
Displays the Recall Reg (2) menu.

Reads data from register 6, 7, 8, 9 or 10 and sets i,

Reads data immediately after turning the power on, and sets it.
Returns to the Recall Reg (1) menu.

Displays the Recall File menu.

Reads data selected by List Reg/¥File.

Displays a list of registers or files.

Displays a list of registers or files.

Sets the destination for saved files.

RAM:  Sets the destination to internal memory.

FDx Sets the destination to floppy disk.

NOTE: Displayed when equipped with the floppy disk drive.

Sets the destination for saved files.

RAM:  Sets the destination to internal memory.

A Sets the destination to memory card A,

B: Sets the destination to memory card B.

NOTE: Displayed when equipped with the memory card drive
(option).
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3.3.19 REPEAT Key (Continuous Sweep)

3.3.19 REPEAT Key (Continuous Sweep)

Pressing this key activates the continuous sweep mode.

If this key is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
REPEAT key again causes the analyzer to wait for another sweep to start and then the sweep lamp turns
back on. The sweep will start afier a signal is received (which in turn depends on the current trigger mode
setting).

(There is no sofimenu associated with this panel key.)
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3.3.20 SAVE Key (Saving Data)

3.3.20 SAVE Key (Saving Data)

This section describes the Save menu displayed when the SHIFT and RCL(SAVE) keys is pressed.

The analyzer changes to split-screen mode, and the file list is displayed on the lower screen.

Save Register
REGH], #2, #3, #4, #3
REGHIFP
more 12
REG#HG6, #7, #8, #9, #10
REGHIP
nmiore 2/2

Clear Register
REG#HL, #2, #3, #4, #5
Defanlt IP
more 1/2
REG#H6, #7, #8, #9, #10
Defoault IP
maore 2/2

Save File

Save

Enter Title

Write Protect

Save ltem Setup

Displays the Save Reg (1) menu.

Saves the current setting values set to register 1, 2, 3,4 or 5.
Saves the current set values as the initial values,

Displays the Save Reg (2) menu.

Saves the current setting values set to register 6, 7, 8, 9 or 10.
Saves the current set values as the initial values.

Returns to the Save Reg (1) menu.

Displays the Clear Reg (1).

Clears the data saved in Register 1,2, 3,4 or 5.

Sets the initial values to the factory defaults.

Displays the Clear Reg(2) menu.

Clears the data saved in Register 6,7, 8, 9 or 10.

Sets the initial values to the factory defaults,

Returns to the Clear Reg (1) menu.

Displays the Save File menu.

Saves the current data to the register or file currently selected in
List Reg/File.

Allows you to enter a name for the file currently saved.

Write-protects the register or file currently selected in List Reg/
File.

Displays the Setup Save Item Setup dialog box.
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3.3.20 SAVE Key (Saving Data)

Data Format

Setup

Trace

Normalize

Limit Line
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Save ITtem Setup

Data Format.:.
Setup: [I&d] on |

Trace: [E
Hormalize! E
Limit Line:
Loss: Freq:

Corr Factor:

Sets the data format for saving data.

Used to set whether or not the measurement conditions are saved.
OFF: Used when the measurement conditions are not saved.
ON: Used when the measurement conditions are saved.

Used to control how the trace is saved.

OFF: Does not save the trace data.
Al Saves the trace data to memory A.
B: Saves the trace data to memory B.

A/B: Saves the trace data to memory A and memory B.
Used to control how normalization data is saved.

OFF: Does not save the normalization data.

A Saves the normalization data for trace A.
B: Saves the normalization data for trace B.
A/B: . Saves the normalization data for trace A and trace B.

Used to control how Limit Line conditions are saved.

OFF: Does not save the current values.

I: Saves the current values for Limit Line 1.

2: Saves the current values for Limit Line 2.

1/2: Saves the current values for both Limit Line | and 2.
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LOSS: Freg
Corr Factor
List Reg/File
Rename
Clear File
Clear
Release Protect
List Reg/File
List Reg/File
Device RAM/FD
Device RAM/A/B
Setup Media

3.3.20 SAVE Key (Saving Data)

Toggles the saving function of the frequency vs frequency loss ta-
ble on or off.

OFF: Does not save the frequency vs frequency loss table.
ON: Saves the frequency vs frequency loss table.

Sets whether or not the correction data for a level is saved.
OFF: Does not save the correction data.

ON: Saves the correction data.

Toggles the display function of the register and file on or off.
Changes the name of a file selected in List Reg/File.

Displays the Clear File menu.

Deletes the currently selected file in List Reg/File section.
Cancels the write protection for the files selected in List Reg/File.
Toggles the display function of the register and file on or off.
Displays a list of registers or files.

Sets the destination for saved files.

RAM:  Sets the destination to internal memory.

FD»: Sets the destination to floppy disk.

NOTE: Displayed when equipped with the floppy disk drive.

Sets the destination for saved files.

RAM:  Sets the destination to internal memory.

A: Sets the destination to memory card A.

B: Sets the destination to memory card B.

NOTE: Displayed when equipped with the memory card drive
{option).

Displays the Setup Media menu,
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3.3.20 SAVE Key (Saving Data)

Format Floppy *1

Copy All

Format Card A

Format Card B
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Used to format floppy disks.

NOTE: Displayed when equipped with the floppy disk drive.

Saves all the contents of memory card A in memory card B.

NOTE: Displayed when equipped with the memory card drive
{option).

Format memory card A,

NOTE: Displayed when equipped with the memory card drive
{option).

Format memory card B.

NOTE: Displayed when equipped with the memory card drive
(optiony.
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3.3.21 SINGLE Key (Single Sweep)

3.3.21 SINGLE Key (Single Sweep)
Pressing the SINGLE key causes the analyzer lo sweep once.

If this key is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
SINGLE key again causes the analyzer to wait until a sweep starts again (which in tum depends on when
it receives a signal). This is controlled by the trigger mode setting.

(There is no softmenu associated with this panel key.)
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3.3.22 SPAN Key (Frequency Span)

3.3.22 SPAN Key (Frequency Span)

3-70

This section describes the Span menu displayed when the SPAN key is pressed.
Pressing this key allows you to set a frequency span.

In addition, the center frequency and frequency span are displayed in the annotation area below the bottom
scale line.

Full Span Sets the frequency span to the full span of the analyzer.
Zero Span Set a zero span at the center frequency.
Last Span Resets the frequency span to the previous value.
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3.3.23 SRCH Key (Peak Search)

3.3.23 SRCH Key (Peak Search}
This section describes the Peak menu displayed when the SRCH key is pressed.

Next Peak Moves the present marker to the next highest peak within the
search range.

Next Peak Left Moves the present marker to the next higher frequency peak on
the left side of the current marker.

Next Peak Right Moves the present marker to the next higher frequency peak on
the right side of the current marker.

Min Peak Moves the present marker to the minimum peak within the search
range.
Next Min Peak Moves the present marker {o the next highest peak within the

search range.

Search Condition Displays the Search Condition dialog box.
Search Conditions Setup
Active Trace! : Teaoe B
YN [ ER Lt |[DUTER Lot |
Linit Posi.: o .
Linit Width: : .
Couple to F{T): 3
Y Range.
bBisplay Line:
Limit Line 1:
Linit Line 2:
Peak Delta ¥:

X Range Sets the search range for the X-axis
ALL: The entire X-axis is used.

INNER Lmt:
Sets the search range to within the search limits.

OUTER Lmt:
Sets the search range outside the search limits.
Limirt Posi Sets the position of the search limits.
Limit Width Sets the width of the search limits.
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3.3.23 SRCH Key (Peak Search}

Couple to F(T)

Y Range

Display Line

Limit Line 1

Limit Line 2

Peak Delta ¥
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Toggles the fixed search range function on or off.

ON: The search range is fixed on the screen.
The position of the search range does not change even
if the center frequency and the frequency span are
changed.

OFt: Only search range is fixed on the screen, and the search
range is moved when changing the center frequency
and the frequency span settings.

The position of the search range varies according to
changes in the center frequency and frequency span.

Sets the search range for the Y-axis.
ALL: The entire Y-axis is used.

Display Line:
Sets the display line to within the search range.

Limit Line:
Sets Limit Line 1 and 2 to within the search range.

Bases the search range on the display line.

ABOVE the line:
Sets the search range to the area above the display line.

BELOW the line:
Sets the search range to the area below the display line.

Bases the search range on Limit Line 1.

ABOVE the line:
Sets the search range to the area above Limit Line 1.

BELOW the line:
Sets the search range to the area below Limit Line [.

Bases the search range on Limit Line 2,

ABOVE the iine:
Sets the search range to the area above Limit Line 2.

BELOW the line:
Sets the search range to the area below Limit Line 2.

Allows you to set a level difference used for peak searches.
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3.3.23 SRCH Key (Peak Scarch)

Cont peak ON/OFF Toggles the continuous peak search fanction on or oft.
ON: Peak searches are carried out continuously for a trace,
OFF: Turas off the continuous peak search function.
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3.3.24 SWP Key (Sweep Time)

3.3.24 SWP Key (Sweep Time)

This section describes the menu displayed when the SWP key is pressed.

Pressing this key allows you to set sweep conditions.

Sweep Time AUTO/MNL

Trigper Setup

Toggles the sweep mode between AUTO and MNL.

AUTO:  Automatically sets an optimum sweep time according
to the span setting.

MNL:  Aiiows you to set the sweep time manually.

Displays the Trigger Setup dialog box.

Trigger Setup

Trigger Level: !

FRee RUN [T T | = | D

Slope:

Trigger Level

Source

Slope

Trigger Delay

Sets the trigger threshold level. This applies only to the video and
external triggers.

Allows you to enter the trigger condition.

FREE RUN:
Performs sweeps automatically.

LINE:  Sweeps are synchronized with the AC power supply.
VIDEO: Sweeps are synchronized with the video signal.

EXT: Sweeps are synchronized with the external triggers sig-
nal.

If: Sweeps are synchronized with the IF signal.

RF: Sweeps are synchronized with the R¥ signal. (Option)
Switches between positive (+) and negative (-} polarities.

This applies to the video trigger, external trigger or IF trigger

only.

+: Triggers the sweep circuitry to start sweeping with a
leading edge.

- Triggers the sweep circuitry to start sweeping with a
trailing edge.

Sets the delay time from the trigger point. This is available only
when the zero span is set.
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Gated Sweep
Trigger Setup
Trigger Level
Source
Siope

Guate Src Trigger

Gate Sre Ext Gate

Guate Position

Gate Width

3.3.24 SWP Key (Sweep Time)

Displays the Gated Sweep menu and changes to the splif-screen
mode.

On the upper screen, Trace A with a gated sweep is displayed; on
the lower screen, Trace B is displayed to show the waveform, po-
sition and width of the gate signal.

Displays the Trigger Setup menu.
Use this menu to set the conditions for the gate signal trigger.

Sets the trigger threshold level. This applies only to the video and
IF triggers.

Sets the sweep mode.

FREE RUN:
Performs sweeps automatically.

LINE:  Sweeps are synchronized with the AC power supply.

VIDEO: Sweeps are synchronized with the video signal.

EXT: Sweeps are synchronized with the external triggers
signal.

IE: Sweeps are synchronized with the IF signal.

RF: Sweeps are synchronized with the RF signal, (Option)

Switches between positive (+) and negative (-) polarities.
This applies to the video trigger, external trigger or IF trigger
only.

+1 Triggers the sweep circuitry fo siart sweeping with a
leading edge.

- Triggers the sweep circuitry to start sweeping with a
trailing edge.

Specifies the gate signal source. The EXT or IF signal is used as
the gate signal in Trigger Setup.
Allows you to set Gate Sr¢ Trigger only when the EXT or IF trig-
ger is selected in Trigger Setup.

Specifies the gate signal source. The signal, which is input to the
Gate In connector on the rear panel, is used as the gate signal.

Sets the position of the gate signal.

Sets the width of the gate signal.
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3.3.24 SWP Key (Sweep Time)

Gated Sweep ON/OFF Toggles the pated sweep mode on or off.

ON: Sweeps according to the gate conditions such as the
gate position and gate width.

OFF: Turns the gated sweep mode off.

Gated Sweep ON/OFF Toggles the gated sweep mode on or off.
ON: Performs sweeps according fo the set gate conditions.
OFF: Turns the gated sweep mode off.

Window Sweep ON/OFF Toggles the window sweep function on or off.

ON: Performs sweeps within the range specified by the mea-
suring window,

OFF: Performs sweeps within the entire span range.
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3.3.25 UTIL Key (Utility)

3.3.25 UTIL Key (Utility)

This section describes the Utility menu displayed when the UTHL key is pressed.

OBW
OBW%
Parameter Setup
Default
Manual
Define — Default

Average Times ON/OFF

OBW OFF

Harmonics

FUND Freguency ON/OFF

Harmonics Number

Harmonics OFF

Displays the OBW menu.

Enters into split-screen mode. A trace is displayed on the upper
screen and a list of harmonics measurement data is displayed on
the lower screen.

Sets the percentage of occupied power compared to the total pow-
er when measuring the occupied bandwidth.

Displays the OBW Setup menu.

Resets the frequency span, resolution bandwidth, video band-
width, sweep time, detector and OBW% to the factory defaults.

Manually sets the frequency span, resolution bandwidth, video
bandwidth, sweep time, detector and OBWY% to arbitrary values.

Resets the values currently being used to the factory defaults,
Toggles the average function on or off,

ON: Sets the averaging times and calculates the average of
the occupied bandwidth

OFF: Tumns the average function off.

Terminates the occupied bandwidth measurement, and returns to
the Utility menu.

Displays the Harmonics menu.

Enters into split-screen mode. A trace is displayed on the upper
screen and a list of harmonics measurement data is displayed on
the lower screen.

Toggles the fundamental frequency setup function on or off.

ON: Allows you to set the fundamental frequency and dis-
plays the values as entered.

OFF: Sets the center frequency currently being used to the
fundamental frequency.

Aliows you to set the order of the harmonics to be measured.

Turns the harmonics measurement function off. The screen is dis~
played in the full-screen mode and retums to the Utility menu.
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3.3.25 UTIL Key (Utility)

Spurious

Table No. 1/2/3
Load Table

Edit Table

Table No.1/2/3
Save Table
Load Table
Insert

Delete

Table Init

Show Result

Prev Result
Next Resuilt

Spurious OFF

Eye Opening
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Displays the Spurious menu.

Enters into the split-screen mode. A trace is displayed on the up-
per screen and a list of spurious table information is displayed on
the lower screen.

Allows you to select which of the three tables is used.
Reads data from the table selected.

Displays the Edit Tabie menu.
A list of data specified by a table number is displayed in full-
screen mode.

Allows you to select which of the three tables is used.
Saves data in the table selected.

Reads data from the table selected.

Inserts a row at the cursor.

Deletes the row where the cursor is currently on.
Removes all data from the table,

Displays the Show Result menu.
The measurement result is displayed in Full screen mode.

Displays the previous result screen (page).
Displays the next screen of the current table.

Displays Full screen mode and turns the spurious measurement
function off.

Displays the Eye Opening menu.

Eye opening {or eye pattern) measarement sweeps the frequencies
more than one time, saves them and calculates their eye opening
ratios.

This measurement can be performed when the vertical and hori-
zontal axes are set to a linear scale and zero span, respectively.
When the vertical and horizontal axes arc set, the screen is split
into two, the upper screen displays the artificial analog waveform
and the lower screen displays the opening measurements.

The X and Y cursors are also displayed. The opening ratio is cal-
culated from the waveform data located by the X and Y cursors
{which are used to retrieve amplitudes and time periods, respec-
tively),
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Sampling Times

3.3.25 UTIL Key (Utility)

NOTE: I.  Display the eve opening on the screen before per
Jorming the eve opening measurement.

2 When the measurement window is displayed, the
waveform used for the eye opening measurenent
is enlarged vertically (in the amplitude direction)
in the measurement window,

Specifies the number of times the waveform should be acquired
to calculate eye opening ratios.

XY Cursor Display the XY Cursor menu.
XY Cursor ON/OFF
Toggles the X and Y cursor function on or off. While the eye
opening measurement is being performed, this cannot be toggled
off.
ON: Displays the XY cursor.
OFF: Turns the XY cursor off,
X Cursor Position
Moves the X cursor. The opening ratio is calculated from the am-
plitudes located by the X cursor.
If the measurement window is displayed, the selected waveform
is zoomed in and displayed in the measurement window.
Y Cursor Position
Moves the Y cursor. The opening ratio is calculated from the time
periods located by the Y cursor.
Y Cursor Auio Sei Caleulates the amplitude average from the waveform data ac-

Artificial Analog ON/OFF

Eye Opening OFF

quired according to the Sample Time setting, and positions the Y
cursor at the amplitade average point.

Toggle the artificial analog display function on or off,

ON: Up to 32 waveforms can be displayed in gray scale,
This ailows you to see all the eye openings at one time.

OFF: The artificial analog display function is turned off.
Turns off the eye opening measurement function and artificial an-

alog display function simultneously. The split screens are also
turned off and the Utility menu is displayed.
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3.3.25 UTIL Key (Utility)
Active Trace A/B Switches the traces used in the occupied bandwidth power, har-
monics or spurious measurements between trace A and trace B.
A Uses Trace A.

B Uses Trace B.
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3.3.26 WINDOW Key

33.26 WINDOW Key

This section describes the Window menu displayed when the WINDOW key is pressed.

Measuring Window

Window ON/OFF

Window Position
Window Width

Window Sweep ON/OFF

Zoom

Zoom Position

Zoom Width

Zoom on Window

Zoom off
Peak Zooming

Muax Peak

Next Peak

Displays the Meas Window menu.

Toggles the measuring window display function on or off,
ON: Displays the measuring window on the screen.
OFF: Removes the measuring window.,

Allows you to set the position of the measuring window.
Allows you to set the width of the measuring window.
Toggles the window sweep function on or off,

ON: Performs sweeps within the range specified by the mea-
suring window.

OFF: Performs sweeps over the entire span range.

Displays the Zoom menu and enters into split-screen mode.

On the upper screen, three cursors are displayed: one vertical line
used to indicate the center position of the zoom and two vertical
lines used to indicate the frequency span.

On the lower screen, the magnified trace is displayed. The unit of
the X-axis is either frequency or time for the upper and lower
screens.

Allows you to set the center position of the zoom.

Allows you to set the zoom width (the span frequency on the low-
er screen).

The magnified screen on the lower screen is displayed in full
screen mode.

Retums full-screen mode to split-screen mode.
Displays the Peak Zoom menu.

The cursor is displayed at the maximum peak on the trace on the
upper screen, and is magnified in the center of the lower screen.

The cursor is displayed at the second highest peak with respect to
the present peak on the upper screen, and is magnified in the cen-
ter of the lower screen.
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3.326 WINDOW Key

3rd Order Peak

Peak Delta ¥
Screen Reset

F/T

Zoom Position
Zoom Width

Zoom on Window

Zoom off
Peak Zooming

Max Peak

Next Peak

3rd Order Peak

Peak Delta ¥
Screen Reset
T

Screen Reset
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The cursor is displayed at the third order intermodulation distor-
tion (from the highest peak). and is magnified in the center of the
lower screen.

Allows you to set the level difference used for a peak search and
displays the value you entered.

Displays the upper screen in full-screen mode, and turns the Zoom
function off.

Displays the Zoom menu, and switches to split-screen display
mode.

A zoom center position cursor and a zero span cursor are dis-
played on the upper screen.

The unit of the upper screen X-axis is in frequency; the unit of the
lower screen X-axis (which represents the zero span) is in time.

Allows you 1o set the center position of the zoom.
(Cannot be used in this mode.)

The magnified screen on the lower screen is displayed in full-
screen mode.,

Returns full-screen mode to the split-screen display mode.
Displays the Peak Zoom menu.

The cursor is displayed at the maxinmum peak on the irace on the
upper screen, and is magnified in the center of the lower screen.

The cursor is displayed at the second highest peak with respect 1o
the present peak on the upper screen, and is magnified in the cen-
ter of the lower screen.

The cursor is displayed at the third order intermodulation distor-
tion (from the highest peak), and is magnified in the center of the
lower screen.

Allows you to set the level difference used for a peak search and
displays the value you entered.

Displays the upper screen in fuil-screen mode, and returns to the
Window menu.

Switches to split-screen mode to display the units of the upper and
fower X-axes in time {zero span at the center frequency). You can

set different frequencies using split-screens.

Displays the upper screen in full screen mode.
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3.4 List of Settings

3.4 List of Settings

This section shows various settings that are used with the analyzer.

3.4.1 Set Resolution

Table 3-1 Center Frequency Set Resolution vs. Frequency Span

Freguency span Center frequency set resolution

10 GHz < Span 10 MHz

I GHz < Span < 10 GHz | MHz

100 MHz < Span < | GHz 100 kHz

0 MHz < Span < 100 MHz 10 kHz
1 MHz < Span < 18 MHz 1 kHz

100 kHz < Span < 1 MHz 100 Hz
10 kHz < Span < 100 kHz 10 Hz
Span < 10 kHz 1 Hz

3.4.2 Set Values for RBW, VBW and Sweep-Time

When set to AUTO, the values for RBW. VBW and Sweep-time are displayed in the table below. The set-
tings such as "RBW: Span" and "RBW: VBW" are set to OFF.

Table 3-2 Values for RBW, VBW and Sweep-Time (using AUTO)

Frequency span RBW VBW
200 MHz < Span 3 MHz 3IMHz
60 MHz < Span < 200 MHz I MHz | MHz
20 MHz < Span < 60 MHz 300kHz 300 kHz
6 MHz < Span <20 MHz 100 kHz 160 kHz
2 MHz < Span < 6 MHz 30kHz 30 kHz
300 kHz < Span <2 MHz 10 kHz 10 kHz
100 kiHz < Span < 300 kHz 3kHz 3 kHz
30 kHz < Span < 100 kHz 1 kHz 1 kHz
10 kHz < Span < 30 kHz 300 Hz 300 Hz
5 kHz < Span < 10 kHz 100 Hz 106 Hz
i kHz < Span <5 kHz 30 Hz 30Hz
Span < 1 kHiz 10 Hz 10 Hz

Sweep Time (Sec) = SPAN + (RBW xm x k)

Where m is either RBW or VBW, whichever is smaller.
k is determined as follows:

k=02 if RBW =3 kHz and SPAN <220 kHz
k=039 f RBW = 1 ki{z and SPAN < 60 kHz

k = 0.5 if none of the above is encountered.
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3.4.3 Factory Defaalts

3.4.3 Factory Defaults

The table below Hsts the factory defaults (for both analyzer parameters and individual seftings).

Table 3-3 Factory Defaults

Parameter R3267 R3273
Center frequency 4 GHz £3.25 GHz
Frequency span 8 GHz 26.5 GHz
Reference level 0 dBm 0 dBm
Sweep time AUTO 120 ms AUTO 398 ms
Resolution bandwidth (RBW) AUTO 3 MHz AUTO 3 MHz
Video bandwidth (VBW) AUTO 3 MHz AUTO 3 MHz
Input attenuator AUTO 10 dB AUTO 10 dB
Trigger mode FREE RUN FREE RUN
Trace mode A: WRITE B: BLANK | A: WRITE B: BLANK
Vertical gradation 10 dB/div 10 dB/div

344 Defaults Configuration Values

These are the default settings used when the Defaults Config soft key is pressed.

Table 3-4 Default Settings (1 of 3)
Panel Menu/Dialog box Default
A Trace Detector DET Select AUTO
Normalize A OFF
Artifical Analog OFF
Art Analog Tre Disp CONT
XY Cursor OFF
Delta Y Disp Mode CURS
ATT ATT AUTO
Min ATT ON
B Trace Detector DET Select AUTO
Normalize B OFF
CONFIG Trace Point 1001
Display ON
COUPLE RBW AUTO
VBW AUTO
Sweep Time AUTO
RBW:Span OFF
VBW:RBW OFF
PLL Band Width AUTO
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3.4.4 Defaults Configuration Values

Table 3-4 Default Settings (2 of 3)

Panel Menu/Dalog box Default
FORMAT Display Line OFF
XY Cursor OFF
Limit Line Setup Limit Line | OFF
Pass Range BELOW the line
Limit Line 2 OFF
Pass Range ABOVE the line
X data mode ABS
Reference LEFT
Y data mode ABS
Reference TOP
Label Entry Un-title
FREQ CF Step Size AUTO
Freq Offset OFF
LEVEL Ref Offset OFF
Correction Factor Corr Factor OFF
MEAS Counter OFF
Sound Sound AM
"""" Squelch OrF
X dB Down Disp mode REL
MEAS X dB Down Continuos OFF
Down
Ref. Marker OFF
MKR Pelta MKR OFF
Fixed MKR QFF
1/Delta MKR OFF
Marker List OFF
Signal Track OFF
POWER ACP VNyquist Filter OFF
Screen FULL
Average OFF
Graph OFF
parameter Setup Manual
SAVE Select Item Data Format BINARY
Setup ON
Trace OFF
Limit Line OFF
Normalize Corr OFF
Loss:Freq OFF
Corr Factor OFF
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3.4.4 Defaults Configuration Values

Table 3-4 Default Settings (3 of 3)

Panel Menu/Dialog box Defauit
SRCH Search Condition X I”{ange ALL
Couple to F(T) OFF
Y Range ALL
Display Line ABOVE the line
Limit Line 1 ABOVE the line
Limit Line 2 ABOVE the line
Peak Delta Y 1.0 div
Continous Peak OFF
SWEEP Trigger Setup Trigger FREE RUN
Slope +
Trigger Level 50%
Delay Time 0.00 ps
Gated Sweep OFF
Window Sweep OFF
UTIL OBW OBW Setup Manual
Harmonics FUND Frequency OFF
Spurious Tabel No i
WINDOW Window OFF
Window Sweep OFF
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3.4.5 Parameters Range

3.45 Parameters Range

Table 3-5 Parameters Range

Panel Menu/Dialog box Min Max
A Average A 2 999
Max Hold A 2 999
Min Hold A 2 999
Power Average A 2 999
ATT Min ATT 0dB R3267: 75dB
R3273: 706dB
B Average A 2 999
Max Hold A 2 999
Min Hold B 2 999
Power Average B 2 559
CONFIG GPIB&Others GPIB Address 0 30
COUPLE RBW:Span 0.001:1 0.1:1
VBW:RBW 0.003:1 3:1
FORMAT Display Line
Limit Line Setup Limit Line 1, 2 X-axis -1GHz 400GHz
________ Limit Line 1, 2 Y-axis -100dBm +100dBm
FREQ Freq Offset (ON) -100GHz +100GHz
LEVEL Ref Offset (ON) -100dB +100dB
MEAS Sound Volume 1 8
Marker Pause Time 100ms 1000s
MKR Multi Marker Marker No. 1 10
POWER Channel Power Average Times 1 999
ACP Average Times 2 999
Symbol Rate 1Hz 1GHz
Role Factor 0.01 0.99
SRCH Search Condition Peak Delta ¥ 0.1div 10div
SWEEP Trigger Setup Delay Time 0.00us is
UTIL OoBW Average Times 2 999
Harmonics Harmonics Number 2 10
WINDOW Zoom Peak Delta Y 0.1div 10div
F/iT Peak Delta ¥ 0.1div 10div
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4.1 Input Saturation

4  PRINCIPLE OF MEASUREMENT

This chapter describes the input saturation, internal operation and Nyquist filter in ACP measurements, and
the gated sweep of the analyzer.

4.1 Input Saturation
Measurement error may increase depending on the setting of the attenuator when a relatively large input sig-
nal is input. This problem can be caused by an input saturation. This section describes input saturation.

+ Cause of input saturation

A block diagram of the analyzer input section is shown in Figure 4-1. The input signal at the iaput con-
nector passes through the attenuator and enters the mixer.

RFin

O—»( Attenator )—»

IFout

st
Local oscillator

Figure 4-1input Section Block Diagram

The output fevel of the mixer is usually proportional to the input level. The mixer output becomes satu-
rated as the input reaches a certain level, and the error increases (see Figure 4-2).

Output level [Fout

Input level RFin

Figure 4-2Relationship between the Input and Output of the Mixer

»  Measures against input saturation

Mixer input level must be lowered by adjusting the attenuator to an optimum level once input saturation
appears.

CAUTION  Ifthe output from the attenuator is too low, you cannot analyze the weak signal. However, internal
circuitry of the mixer, may be damaged if the output from the attenuator is foo large.
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4.1 Input Saturation

To measure a continuous wave (CW), the attenuator is automatically set to an optimum value only when
the input peak value is set to a level below the reference level.

When measuring a signal with a wide modulation bandwidth (whose resolution bandwidth (RBW) is nar-
rower than the modulation bandwidth), the displayed input level becomes a value smaller than the mini-
mum level required for the measurement, 1f this happens, the input level must be set to an optimum value
manuaily.

How to check an optimum value
1. To calculate a rough attenuator set value, use the formula shown below,
Input attenuator set value (dB) = Input level (dBm) + 10 dB

2. There is no input saturation if the peak value stays unchanged on the screen if the attenuation value
is decreased by 1. You can take measurements under these conditions. Otherwise, increase the at-
tenuation value until no changes in the peak value are observed on the screen.
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4.2 Measuring Adjacent Channel Leakage Power (ACP)

4.2 Measuring Adjacent Channel Leakage Power (ACP)

This section describes the difference between the operation processes (used for each measurement mode) and
correciion operation using the Root Nyquist filter.

4,2.1 Differences between Full Screen and Separate Screen Operation Processes

There are two modes of measuring the adjacent channel leakage power for the analyzer: the Full screen
and Separate screen modes.

The features and internal processes of both modes are as follows.

¢ Full screen mode

In this mode, the upper adjacent channel leakage power is calculated as a ratio of the upper adjacent
channel power PU {(calculated by integrating the trace data over the specified bandwidth} to the total
power Pc (calculated by integrating the trace data over the entire frequency range on the measurement
screen). In the same manner, the lower adjacent channel leakage power is calculated using the lower
adjacent channel power PL instead of Pu.

| 2] s
as | a8

C8: channel space

BS: specified bandwidth

1
E

start

Figure 4-3Full Screen Mode

¢

eiad

The total power Pc is calculated by using the formula shown below by adding up the power level at
each point over the entire frequency axis on the screen.

1001 Piny

Po = 21010

n o=

The fower adjacent channel power (PL) and the upper adjacent channel power (Pu) are calculated by
using the formula shown below.

chh+~—-— B ()

210“’

n = chh""—

Toon 4“““

EIO

n =Ffyen——

The upper adgacen.t channel leakage power {Qu) and the lower adjacent channel leakage power (QL)

43
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4.2.1 Differences between Full Screen and Separate Screen Operation Processes

4-4

are calculated by using the formula shown below.

Gy =10 Log (g—“-)
¢

G, =10 Log (;E)
4

Separate screen mode

In this mode, the upper adjacent channel leakage power s calculated as a ratio of the upper adjacent
channel power Po (calculated by integrating the trace data over the specified bandwidth) to the total
power Pc (calculated by integrating the trace data within the specified bandwidth of the reference chan-
nel). In the same manner, the lower adiacent channel leakage power is calculated using the lower ad-
jacent channel power Pr. imstead of Pu.

When measuring each power. the frequency span is set to the specified bandwidth and the center fre-
quency is set to the channel frequency of each channel. Tn addition, the reference level is decreased by
20 dB to improve the dynamic range when measuring the adjacent channels. (The reference channel is
displayed on the upper screen, and each of the adjacent channels is displayed on either side ot the low-
er screen.)

This mode requires more time to take measurements, though measurement accuracy is higher than Full
screen mode.

CS: channel space

BS: specified bandwidth

1 10G1

fo ‘gf_%w‘ fo o« BS

&
3

fetn i ACP {Low) g — ACP (Bigh) oo B

Figure 4-4Separate Screen Mode

The reference channel power (Pc), the upper and lower adjacent leakage power (Pu and PL, respective-
1y), the upper and lower adjacent channel leakage powser (Qu and QL, respectively) is calculated by
using the formuia shown below.
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4.2.1 Differences between Full Screen and Separate Screer Operation Processes

1001 b
10
Pe = E 10
n =
101 P{n)

E_‘-ﬁ

1

———

<
5

Py = Z?Om
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4.2.2 Root Nyquist Fifter

4.2.2 Root Nyquist Filter

The analyzer has the capability of correcting for the Root Nyquist filter when measuring the adjacent chan-
nel leakage power. (This function is available for Full screen mode only.)

When calculating the power of each channel by integrating the trace data, the corresponding Root Nyquist
filter’s coefficient at the frequency (Fmy) is multiplied.
( Pin)

0
pry= Y 10 X Hiw

4 1
a ”C!.) " b= fuch + ¢ j‘a)
21 2

a=1fuch~

(fﬂ‘fl_
b b
PrL=2 10 % Him)

f=a

(1 +o)

(1)
b 2

b=fre+

a=fLeh-

Root Nyquist filter’s coefficient (Im) is calculated by substituting Symbol rate (T) and Rolloff factor (a)
into the formula shown below.

1 0= If] < (1-a)/2T

H(n)| =4 COSI(T/4a) @Cxn |f] ~x (1-e)/D] (1-a)/2T= |f| S (+a)/2T
0 (1+a)/27= |

The characterisiics of the Root Nyquist filter is shown in Figure 4-5.

7
He (n)
= l:;a-
H 1
R '
: : :
V1 e
: o 5F 0
_ite H ;
: e -
i T -

Figure 4-5Characteristics of the Root Nyquist Filter
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4.3 Operation of the Gated Sweep

This section describes the gated sweep operation of the analyzer.

The spectrum of a burst signal comprises RF signal spectrums and spectrums caused by on/off operations.
The gated sweep function is especially effective when measuring RF signal spectrum that only depends on
applications.

The gated sweep function measures RF signal spectrum using the signals in steady state (either the burst on
or off period) excluding the signals in transient state (such as leading and trailing edges of the burst signals
to be measured).

In addition, during transient periods, the local oscillator stops sweeping to indicate the spectrum as a contin-
UOUS Speciruin.

RBW Filter 1F LOG AMP Display scction
Detector VBW Filter

Attenuator Mixer

r( \ o B —o/ o>

Sweep voliage

; ]
JJEHL SIE a4

A
g L

/A converter Counter

f.ocal oscillator

Ciate signal

Clock signal ‘ ‘ | i E

Figure 4-6Internal Block Diagram

Two types of gate signals are available in the analyzer.

* External gate signal: Input signal connected to the EXT GATE connector
* Internal gate signal: Signal that is generated from the following settings

Trigger source

IF trigger Envelope of the IF signal (Bandwidth: approx. 10 MHz)
RE trigger: Envelope of the RF signal (Optional)
External trigger Input signal apphied to the EXT TRIG connector

Trigger slope

Leading edge
Trailing edge

Gate position
Gate width

The gate position and the gate width of the gate signal are generated in reference to the leading and trailing
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4.3 Operation of the Gated Sweep

edges of the trigger signal.

RF signal

Sweeps within this range
m and displays the signal.
[/ A pe
External E | L T

Trigger e

el o
Gate signal | [ ) r—.-l______

This signal is intermally 2 o]
generated based on the - e - -
gate position and gate width. Gate Width Gate Width

Figure 4-7Generating the Internal Gate Signal
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4.4 Eye Opening Calculation

44 Eye Opening Calculation

The instrument calculates eve opening ratios as described below.

When the maximum and minimum amplitudes retrieved by the X cursor in the measurement window are rep-
resented as A and B, respectively, the following expression is used:

Eye opening ratio {for amplitude) = 2B / (A + B)x100 (%)

When the maximum and minimum time intervals retrieved by the Y cursor are represented as A’ and B”, re-
spectively, the following expression is used:

Eye opening ratio (for time) = 2B° / (A" + B )x100 %

4.4.1 Calculation Using No Measurement Window

When performing the eye opening measurement without displaying the measurement window, the maxi-
mum and minimum amplitudes A and B are calculated from the waveform data located by the X cursor as
shown in Figure 4-8 and the opening ratio is calculated from A and B.

The maximum and minimum time periods A’ and B’ are calculated from the waveform data located by the
Y cursor on the screen,

X cursor A and B are calculated from the

/""——‘—' waveform data focated by the X cursor.

JA
A Py 7\
’ Ty Y : oy b
T Y cursor
A B \M ’ .......
l v AL Ak ™~ A’ and B’ are calculated from
_ 1 \i/ 1% the waveform data located
by the Y cursor.
e —p
B7
—

Figure 4-8 Eye Opening Ratio Calculation (Using No Measurement Window)
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4.4.2 Calculation using the Measurement Window

4.4.2 Calculation using the Measurement Window

When displaying the measurement window and performing the eve opening measurement, the maximum
and minimum amplitudes A and B are calculated from the waveform data included in the measurement
window shown in Figure 4-9.

The maximum and minimum time periods A’ and B’ are calculated from the waveform data located by the
Y cursor on the screen.

X cursor A and B are retrieved
from the measurement window.

Y cursor

~— A’ and B are calculated from
the waveform data located
by the Y cursor.,

AL

Figure 4-9 Eve Opening Calculation (Using the Measurement Window)
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5  REMOTE PROGRAMMING

5.1 GPIB Command Index

This GPIB command index can be used as the index for Chapter 5.

Operation Key

Operation Key Pages

FESE et 5-42
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ENT o s,
ERRNO i,

5-41
5-42
5-40
5-40
5-40

EYEOPN ON vvveeeceneriinanene. 2740

EYESMP .........

GTSRCEGT ...
GTSRC EXT ...

GTSWPON ...

HARM OFF ...
HARMON ...

HCCMPRS OFF e
HCCMPRS ON L
HCDEV FDD .o

HCDEV PRT ...

HCIMAG COL e
HCIMAG GRY v,

HCIMAG MON

HCIMAG SCOL e,

HCOPY et

HRMFND OFF .

HRMNUM ...
HZ i

LARNG ABOVE v

LARNG BELOW
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LBRNG BELOW
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LIMAPOS REL ...
LIMASFT ...........
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LIMTYP FREG oo canerienes
LIMTYP TIME .o
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LIMYREF BOTM
LIMYREF TOP ...
LIMYREF UDEF
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LOF i
LON Label name .
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5.1 GPIB Command Index
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..................................... 5-28
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MKSCPL OFF
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5.1 GPIB Command Index
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5.2 GPIB Remote Programming

5.2 GPIB Remote Programming

The analyzer is equipped with a GPIB (General Purpose Interface Bus) that complies with IEEE Standard
488.1-1978. This bus allows you to attach and use an external device to remotely control the analyzer.

52.1 GPIB

The GPIB is a high-performance interface bus used to connect measuring instruments 10 a COmMputer.
IEEE Standard 488.1-1978 defines the operations of the GPIB. Since the GPIB has a bus-configured in-
terface, connected devices are designated by assigning them a specific address. You can connect up to 13
devices in parallet using a single bus. GPIB devices perform one or more of the following functions:

+ Talker Sends data to the bus. Only one active talker can exist on the GPIB bus.

« Listener Receives data from the bus. Multiple active listeners can exist on the GPIB bus.

+ Controller Specifies which devices are designated as “talkers” or “listeners”. Only one active control-
ler can operate on the GPIB bus. Controllers used to control IFC and REN messages are
referred to as system controllers.

When there are multiple controllers attached to the bus, the system controller becomes the active controller
by default. Other devices that can act as controllers operate as addressable devices when the system is ac-
tivated.

The TCT (Take Control) interface message is used to set a controller other than the system controller as
the active controller. After this setting is made, the system controller becomes inactive.

"The controller controls the entire system by sending interface messages or device messages to each mea-
suring instrument, The functions of the messages are:

+ Interface message:messages used to control the GPIB bus

= Device message: messages used to control specific devices

5-7
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5.2.2 GPIB Setup

52.2 GPIB Setup

(1} Connecting the GPIB

The following figure shows the standard GPIB connector and how it can be connected in parallel,
or “stacked” with other connectors. Attach the GPIB connectors and secure them by tightening the
screws to prevent them from coming apart during use.

GPIB connector

The following conditions should be observed when using a GPIB interface:

s The total GPIB cable length in a single bus system must not be more than 20m (you can calculate the
current cable length using the formula total length = n x 2m, where, n is the number of devices to be
connected, including the GPIB controller).

» Nomore than 15 devices can be connected to a single bus system,

« There are no restrictions concerning the method of connection between cables. However, no more
than three GPIB connectors should be connected to a single device, since more than this may damage
the connector mounting due to excessive strain.

(Example) The total cable length in a system with five devices should be 10m or jess (2m x 5 devices =
10m). There is no restriction on the length of the cables between the individual devices as long
as the total length does not exceed 10m. However, if you connect 10 devices or more, make
sure that at least some of the cables attaching the devices are less than 2m so that the total is
less than 20m.
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5.2.3 GPIB Interface Functions

{2y Setting the GPIB Address
Use the following procedure to set the GPIB address for the analyzer:

1. Press CONFIG and GPIB Address.
The GPIB Address dialog box is displayed.

2. Use the data knob, the step keys, or the numeric keys to set the GPIB address as

required.

3. Press ENTR (Hz) to set the address.

{3) Measurements without displaying characters

When in the remote control mode, measurement speed becomes higher if you turn OFF "Display

ON/OFEF"

1. Press CONFIG and Display ON/OF. F(OFF).

OFF is selected, and all indications except for the trace are removed.

5.2.3 GPIB Interface Functions

Code Description

SHI1 Source handshake

AHI Acceptor handshake

T6 Basic talker, serial poliing, listener-specified talker cancel

TEO Extended talker (not available)

L4 Basic listener function, talker-specified listener cancel

LEO Extended Hstener (not available)

SR1 Service request function

RL1 Remote, local. tocal lockout

PPO Parallel polling (not available)

DCI1 Device clear

DTO Device trigger (not available)

Co System conirolier (not available) {standard)

1 System controller (option)

C2 IFC transmission, Controller Charging Functions (option)

C3 REN Transmission Function (option)

C4 SRQ Response Function (option)

C12 Interface Message Transmission Function and Control privilege
Exchanging Function {option)

El Using open-collector bus driver

5-9
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5.2.4 Responses to Interface Messages

524

Responses to Interface Messages

The IEEE Standard 488.1-1978 defines how the analyzer responds to interface messages. The responses
are described in this section.

For information on how to send interface messages to the analyzer, refer to the instruction manual of the
controller you are using.

(1

)

3)

S

Interface Clear (IFC)

The IFC message is transmitted directly to the analyzer through a signal line. The message allows
the analyzet o stop the operation of the GPIB bus. Although all input/output operation is stopped,
the input/output buffer is not cleared. Note that the DCL is used to clear the buffer.

Remote Enable {(REN}

The REN message is transmitted directly to the analyzer through a signal line. If the analyzer is spec-
ified as a listener when the message is true, the analyzer is in remote mode. The analyzer remains in
remote mode until the GTL message is received, REN becomes false, or you press the LOCAL key.

When the analyzer is in local mode, it ignores all received data, and key inputs (except for LOCAL
key input) and when the analyzer is in LOCAL LOCKOUT mode, it ignores afl key input.

Serial Polling Enable (SPE)

When the analyzer is receiving a message from an external device, it is in serial polling mode. If the
analyzer is specified as a talker in this mode, it sends status bytes instead of normal messages. the
analyzer remains in the serial polling mode until the SPD (Serial Pelling Disable) message or the
[FC message is received.

When the analyzer sends an SRQ (Service Request) message to the controller, bit 6 (RQS bit) of the
response data is set to 1 (true). When the analyzer hes finished sending this message, the RQS bit
reverts to O (false). The SRQ message is sent directly through a signal line.

Device Clear (DCL)

When the analyzer receives a DCL message, it performs the following actions:

+ Clears the input and output buffers.

+ Resets syntax analysis, execution control, and response data generation.

«  Cancels all commands that prevent the remote command from being executed next.
« Cancels commands that are paused to wait for other parameters,

When the analyzer receives the DCL message, it does not do the following;:

« Changes data set or stored in the analyzer.

» Interrupt front panel operation.

= Modifie or interrupt any the analyzer operations being executed.

»  Change any status bytes other than MAV (MAV becomes 0 when the output buffer is cleared).
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5.2.5 Message Exchange Protocol

{5) Selected Device Clear (SDC)
The SDC message operates in the same manner as the DCL message. However, it is executed only
when the analyzer is a listener. In other cases, the SDC message is ignored.

(6) Goto Local (GTL)
The GTL message puts the analyzer into local mode. In local mode, all the operations normally
accessible from the front panel are available.

{7y Local Lockout (L1O)

The LLO message puts the analyzer in the focal lockout mode. If the analyzer is set to the remote
mode when this is done, all operations normally available from the front panel are disabled (note
that in the normal remote mode, you can perform front panel operations using the LOCAL key).

You can use one of the following three methods to set the analyzer to local mode from the local lock-
out mode:

= Send a GTL message to the analyzer
= Set the REN message to false (the local lockout mode will be canceled)

= Twn the analyzer power ofl and on again

5.2.5 Message Exchange Protocol

The analyzer receives program messages from controllers or other devices through the GPIB bus and gen-
erates response data. Program messages include commands, queries {cormands used to query response
data) and data. The procedure used to exchange these commands, queries and data is explained in this sec-
tion.
(1) GPIB Baffers
The analyzer is equipped with the following two buffers:
(a) Input Baffer

The input buffer is used to store data temporarily for command analysis (it has a length of 1024
bytes so an input larger than this is ignored.)

Use either of the following two methods to clear this buffer:
= Turn the analyzer power on.
«  Execute DCL or SDC.
(b)Y Output Buiter

The output buffer is used to store data which is going to be read from the controiler (1024 bytes).

Use cither of the following two methods to clear this buffer:
= Turn the analyzer power on.

«  Execute DCL or SBC.
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3.2.6 Command Syntax

(2)  Message Exchange

GPIB control between a controller and a device consists of two main elements: query and response
data generation. These are explained below.

{a) Parser
The parser receives command messages in the order of reception from the input buffer, analyzes
the syntax, and determines what the received command is.

(b) Response Data Generation

When the parser determines what the query is, the analyzer generates data in the output buffer in
response (that is, to ontput data a query must be sent immediately before the data).

5.2.6 Command Syntax

Command programs for the analyzer are defined using the following format:

<Space (space charactersy>

{1} Header

Two types of header are available: the common command header and the simple header. The com-
mon command header has an asterisk (*) at the beginning of the mnemonic.

The simple header is a functionally independent command that has no hierarchical structure.

You can form a query command by attaching a “?” in the rear of a header.
(2} Space (Space Character)
You should separate the header from the data by one or more spaces.

(3) Data

When the command requires multiple data, data is separated by commas. A space may be ingerted
before or after each comma. For more information on data types, see Section 5.2.7 Data Formats.

{4y  Writing Multiple Commands

You can write multiple commands by separating them with semicolons in one line.
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5.2.7 Data Formats

5.2.7 Data Formats

The analyzer uses the following data formats for the input and output data.

(1) Numeric Data

There are three nemeric data formats, any of which can be used for input.
Some commands add units to the data when the data is input.
The following shows the three numeric data formats.

e Integer type: NR1 format
I menTD
+  Fixed-point type: NR2 format

(Sin] AU O H

»  Floating-point type: NR3 format

Ay L e O
e

(2) Units
The 1able below lists the units that you can use.
Unit Exponential Description

1GZ 107 Frequency

MZ 108 Frequency

KZ 1o Frequency

HZ. iy Frequency
VOLT 10¢ Voltage
{MiV 1073 Voltage
‘E}V 1076 Voltage

NV 1079 Voltage
I;/!W 1073 Power

DB 1@ dB correspondence
MA 1073 Electric Current
SC 100 Second

MS 103 Second

US 1070 Second

PER 100 Percentage

%% 10% Percentage
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5.2.8

5-14

Status Bytes

The analyzer has a hierarchical status register structure which complies with IEEE Standard 488.2-1987.
This is used to send information on the status of various aspects of a device to the coniroller. This section
explains the status byte and event assignments operation models.

(1) Status Register

The analyzer uses the status register model defined by IEEE Standard 488.2-1987. This consists of
a condition register, an event register and an enable register.

(a)

(b)

{c)

Condition Event Enable
register register register
6 0 . /- 0
1 - I - & = 1
p-1 w11 - & = n-1
n n - & n
¥ 3 f

OR

Condition Register

The condition register continuously monitors the status of devices, showing their latest statos.
However, this register is used internally, so no data can be written into or read out from this
register.

Event Register

The event register latches and retains the status information from the condition register {in some
cases, it retains status changes).

Once the register is set, the condition is maintained until a query command reads out the
information or the register is reset by means of the *CLS command.
No data can be written into the event register.

Enable Register

The enable register specifies which bit in the event register is to be used as the valid status to
generate a summary. The enable register is ANDed with the event register. The OR of the result
of the AND operation is generated as a summary. The summary is written into the following
status byte registers.

Any data can be written into the enable register.
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The following three types of status registers are used in the analyzer:

e Status byte register

»  Standard event register

«  Standard operation status register

5.2.8 Status Bytes

The arrangement of the status registers of the analyzer are shown in Figure 3-1,

The status registers are shown in detail in Figure 5-2.

Status byte
register

Standard operation Standard event Output
status register register buffer
4 MSS A Y
OPR ESB | MAV 3 UCAL
RQS

Figure 5-1 Arrangement of the Three Status Registers

|

Service request
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OPREVT?

15

13

12

11

10

Printing

Averaging

Measuting

Sweeping

Calibrating

3-16

oFR

!

/

e}

Standard operation

status register

*ESR?

*ESE

Power on

Command

enor

Execution

angr

{evice depentient

rrsr

Query

afor

Standard event
register

*STB?

OFR

MSS | ROS

ESB

MAV

Uneal
status

.

Status byte register

Figure 5-2 Details of the Three Status Registers

SRQ
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5.2.8 Status Bytes

(2) Event Enable Register

Each event register has an enable register to determine which bit is available. The enable register
sets the corresponding bit in decimal value,

»  Set of Service Request Enable Register: *SRE

» Set of Standard Even Status Enable Register: *ESE

= Set of Operation Status Enable Register: OPR

Example:  Only the Measuring bit in the operation status register is available,

The OPR bit of the status byte register is set to 1 when the Measuring bit of the oper-
ation status register is sef o one.

PRINT @8;“OPR16” (An example of the program in N§§BASIC)
OUTPUT 708;“*OPR16” (An example of the program for the HP200 and
300 series

Example:  The OPR (the summary of Operation Status Register) bit and ESB {the summary of
Event Status Register) bit of the status byte register are available.

The MSS bit of the status byte register is set to | when the OPR bit or the ESB bit is

set to one.
PRINT @8;"SRE160” {An example of the program in N88BASIC)
OUTPUT 708;“*SRE160” {An example of the program for the HP200 and

300 series

(3)  Standard Operation Status Register

Bit assignments for the event register (which represents the standard operation status) is listed

below:
Bit %;%C;;ZEEI Description
151010 This is always 0
9 Printing This is set to 1 at the end of printing
8 Averaging This is set to 1 when averaging is completed
7105 This is always 0
4 Measuring This is set to 1 at the end of sequence measurement
3 Sweeping This is set to | when sweeping is completed
2t01 This is always 0
0 Calibrating This is set to 1 when calibration data acquisition fin-
ishes
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5-18

)

Status Byte Register

The status byte register summarizes the information from the status register. In addition, a summary
of the statas byte register is sent to the controller as a service request. As a result, this register oper-
ates slightly differently from the status register. This section explains the status byte register.

The structure of the status byte register is shown in Figure 5-3.

MSS
RQS

UCAL

rr
Lo
wu)
=
-
Gl
PP

P E——

[EEZEET Mo

e so funwund [ 4
FYP- IO

wfrromes

13
q

B hmnm s mtm e m

&

®

¥
v ~~~~~~ -
S A ’
4 21110

Figure 5-3 Structure of the Status Byte Register
This status byte register has the same functions as the status register, except for the following three
points:
*  The summary of the status byte register is written in bit 6 of the statas byte register.
= Bit 6 of the enable register is always valid and cannot be changed.
= Bit 6 (MSS) of the status byte register writes the RQS of the service request.

The register responds to serial polling from the controller, On doing so, bits 0 to 5 and bit 7 of the
status byte register and the RQS are read out, and then the RQS is reset to 0. Other bits are not
cleared untii each factor has been reset to 0.

When the *CLS and S2 commands are executed, the status byte register, the RQS.bit, and the MSS
bit can be cleared. Consequently, the SRQ line is now false.
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5.2.8 Status Bytes

The table below explains the meanings of the bits in the status byte register.

Bit

Function

Description

OPR

The OPR bit is a summary of the standard operation
status register

MSS

The RQS bit is true when the MSS bit of the status
byte register is set to 1. The MSS bit is the summary
bit for the entire status data structure.

The serial poll cannot read out the MSS bit. (How-
ever. the MSS bit is understood to be 1 when the RQS
bit is 1.)

To read the MSS bit, use the common command
*$TB?. The *STB? command can read out bit 0 to 3
and bit 7 of the status byte register and the MSS bit.
In this case, neither the status byte register nor the
MSS bit can be cleared.

The MSS bit cannot become 0 until all the unmasked
factors in the status register structure have been
cleared

ESB

The ESB bit is a summary of the standard event regis-
ter

MAV

Summary bit for the output buffer.
The analyzer does not use this bit.

ERT N

This is always 0

UCAL

This is set to | when an signal level error occurs
because the sweep is too fast
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{5) Standard event register

The table below explains the meanings of the bits in the standard event register.

. Functional e
Bit .. Description
definition P

7 Power on This is set to | when the analyzer is switched on

6 This is always 0

b Command Error This is set to 1 when the parser finds a syntax error

4 Execution Error This is set to 1 when the system fails to execute an
instruction received as a GPIB command for some
reason (such as out-of-range parameter)

3 Device Dependent This is set to 1 when errors other than command

Error ETFOTS, execution errors, OF query errors occur

2 Query Error This is set to 1 when no data exists or data has been
deleted when the controller attempts to read out data
from the analyzer

1 Request Control Not supported in the analyzer

0 Operation Complete | Not supported in the analyzer
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5.2.9 GPIB Command Codes
The following tables list the GPIB commands by function,
Listener Code Column:  An asterisk (*) in the Listener Code Column indicates that the function re-
quires mumeric data together with the function code.
The siga [*] in the Listener Code Column indicates that the function can be
omitled.
String data such as file name, label and so on can receive characters, which are
found after the command and prior to the delimiter, as input values. However,
when data begins with a /", the characters between “/” and **/” are received as
nput.
Output Format Column: A comma (,) in the Qutput Format column indicates that multiple items are
output.
ON/OFF or AUTO/MANUAL in the Output Format colamn indicates that the
code outputs | or 0, respectively.
All frequencies are in hertz (Hz}, and all times are in seconds. Levels are out-
put in the currently displayed unif.
Table 5-1 A Key/B Key (Trace A/Trace B) (1 of 3)
Function Listener Code Talker chuCSt Panei Remarks
Code Output Format Key
Trace Active Trace A ACTRC TR A ACTRC?  [0:Activates Trace A A
Active Trace B ACTRCTRB 1:Activates Trace B B
Trace A e TA? (Low-order bytes) (: Write A
1: View
2: Blank
3: Normalize
(High-order bytes) (: Nothing
1: +Max Hold
2: tAveraging
3: +Min Hoid
4: Power Average
A Write AW i —_— A
A View AV — — A
A Blank AB e — A
AMax Hold ON AM - A
AMAX ON AMAX?  |0: OFF A
OFF AMAX OFF 1. ON A
A Min Hold  ON AMIN OGN AMIN? G: OFF A
OFF AMIN OFF 1. ON A
A Averaging ON AAVGON AAVG? 0. OFF A
AGR —_— 1. ON A
OFF AAVG OFF AAVG? A
AGS — A
A Normalize ON ANORM ON ANORM? 10: OFF A
OFF ANORM OFF I:ON A
Normatize with Store Corr. |AR e — A
Power Average ON APAVG ON APAVG? |0 OFF
APAVG OFF 1. ON
Clearing Trace A CWA R e A
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Table 5-1 A Key/B Key (Trace A/Trace B) (2 of 3)

Tatker Reguest

Panet

function Listener Code o Catput Format Key Remarks
Trace Trace B — TI3? {Low-order byvtes)0: Write i3
i View
2: Blank
3: Normualize
(High-order bytes)): Nothing
i +Max Hold
2: +Averaging
3: +Min Hold
4: Power Average
B Write BW e . B
B View 8v —_— — B
# Blank BB —_— —_— B
B Max Hold ON BM — B
BMAX ON BMAX? G: OFF B
OFF BMAX OFF 1 ON B
B MIN Hold ON BMIN ON BMIN? 0: OFF B
OFF BMIN OFF 1 ON B
B Averaging ON BAVGON BAV(G? 0: OFF B
BGR e 1: ON B
OFF BAVG OFF BAVG? B
8GS —_ 2]
B Normalize ON BNORM ON BNORM? 10: OFF B
OFF BNORM OFF o ON 53
Normalize with Store Corr. | BR — — B
Power Average ON BPAV(G ON BPAVG?  10: OFF
BPAVG OFF 1 ON
Clearing Trace B CWB — — B
Ae—B ACHB e P A&B
Number of sweep SWPONT * SWPCNT? nteger (2 to 959) A&B |Common for the fol-
AG * AG? A&R lowing functions: A
. Max Hold, A Min
BG ¥ BG? A&B Hold, A Average, B
Max Hold, B Min
Hold and B Average.
Trace Trace A normal DET NRM DET? 0: normal A
detector Positive DET POS 1: Positive A
Negative DET NEG 2: Negative A
Sample DET SMP 3: Sample A
Trace B normal DETB NRM DETB? 0: normal B
Positive DETH POS 1: Positive B
Negative DETB NEG 2: Negative B
Sample DETB SMP 3: Sampie B
Detector Selection AUTO DETSEL AUTO|DETSEL? |0: MNL A&B | Commor for the fol-
MANUAL |DETSEL MNL B AUTO A&y [lowing funclions: A

Max Hold, A Min
Hold, A Average, B
Max Hold, B Min

Hold and B Average.
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Table 5-1 A Key/B Key (Trace A/Trace B) (3 of 3)
Function Listener Code - tafker R.cqucsl - Pe}EmI Remarks
Code Output Format Key
Artificial Anatog | Artificial Anaiog ON ’ ANLG ON ANLG? . OFF A
OFF ANLG OFF 1 ON A
Display Mode PAUSE ANLGDSE PAUS [ANLGDSP? [0: PAUSE A
CONT ANLGDSP CONT it CONT A
Sampling Times ANLGTM * ANLGTM?  Integer (2 to 32} A
Y display mode Available only when
Cursor ANLGDLYT CUSR | ANLGDLT? |0: Cursor A the XY cursor is set
Data ANLGDLT DATA I Data o ox.
XY Cursor XY Cursor ON XYCSR ON XYCSR? 0: OFF A&B
OFF XYCSR OFF 1: ON A&B
X Curser Position CSRX * CSRX? Frequency/hour A&B
Y Cursor Position (CSRY * CSRY? Lewel A&B
Reading of AX value R CSRDX? Frequency/Time A Avaifable only when
Reading of AY value — CSRDY? Level the XY cursor is set
1o on.
Set Anchor SETANC e — A&B
Remove Anchor RLSANC e — A&B
TFrace Data Output from A memory ASCHE  1— TAA? 3 bytes + Delimater For 1 pomt
BINARY |- TBA? 2 bytes x 1001 points EOI signal
(or 301 points)
Output from B memory ASCIl |~ TAB? 5 bytes + Delimiter For 1 point
BINARY |- TBB? 2 hytes x 1001 points EOI signal
{or 501 poinis)
Input from A memory ASCII TAA e — For | point
BINARY |TBA _— e EOI signal
Input from B memory ASCII TAB e — For 1 point
BINARY |TBB — —_ EOT signat
Table 5-2 ATT Key (Attenuator)
. . Talker Request
Function Listener Code - Panct Key Remarks
Code Qutput Format
Attenuator AT AL T N ievel Vi
ATT AUTO AA AA? 0: MNL ATT
1 AUTO
Min ATT ATMEN * ATMIN? Level ATT
Min ATT ON ATMIN ONi* ATMINON? 0: OFF ATT
OFF ATMIN OFF 1: ON ATT
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5.2.9 GPIB Command Codes

Table 5-3 CAL Key (Calibration)

. . Talker Reguest i
Function Listener Code _ Panel Key Remarks
Code Chytput Format
Calibration  [Cal ALL CEALL — — CAL
Total Cramm Cal. CLGAIN e — CAL
[nput ATT Cal. CLATY — CAL
[F Step AMP Cal. CLSTEP — — CAL
RBW Switching Cal. CLRBW e — CAL
Log Linearity Cal. CLLOG — — CAL
Amptitade MAG Cal. CEMAG — — CAL
PBW Cal. CLPBW B — CAL
Calibration level CLN* CING Level CAL
Cal 10 M Reference Coarse CLCREF # CLCREF? Integer {0 o 253) CAL
Cal 10 M Reference Fing CLFREF * CLFREF? [nteger (G to 235) CAL
Cal 10 M Reterence Defauit CLBEREF — CAL Saves the cor-
rection value.
Cal 10 M Reference Store CLSREF — — CAL Initializes the
corrgction
value.
Freq Cowr ON FCON EC? 0: OFF CAL
OFF FC OFF 1: ON CAL
Cal Corr ON CCON cCr 0: OFF CAlL
OFF CCOFF 1: ON CAL
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5.2.9 GPIB Command Codes

Table 5-4 CONFIG Key (Configuration)

) . . Talker Request )
Function Listener Code - Panel Key i Romarks
Code {Output Format
Trace Point  |Number of points 501 potnts TPS TP7  |0: 50T poimnts CONFIG
switching 1061 points TPL 1: 1001 points CONFIG
Printer Color mode PRT COL — B CONFIG
output Simple cotor image Standard Size PRTSCOLL | — | — CONFIG
Reduced Size PRT SCOLS — — CONFIG
Gray mode PRT GRY e — CONFIG
Monochrome L size PRT MOL — — CONFIG
S size PRT MOS o — CONFIG
Printer command  ESC/P PRICME ESC o — CONFEIG
PCL PRTICMD PCE | — o CONFIG
ESC/P Raster PRECMD ESCR |— —_— CONFIG
Execution of the command HCOPY — — COPY
Bitmap fle  |Copy image COLOR HCIMAG COL j—- o CONFil
Simple color image HCIMAG SCOL [— — CONFIG
GRAY HCOIMAG GRY [-— |— CONFIG
MONO HCIMAG MON | — s CONFIG
Compression  ON HCCMPRS ON | — — CONFIG
OFF HCCMPRS OFF |—  |— CONTIG
File No, HCFILE * — integer (000 to 999} CONFIG
Execution of the comumarnd HCOPY — e COPY
Reading image data — BMP? |binary data <EOi>
Copy Config |Copy Device  Printer HCDEV PRY |- B CONFIG | Areaenciosed
Memory card A HCDEV MA | — | CONEIG  [with thick
Memory card B HCDEVMB  |— | — CONFIG [Hines is for
opiional func-
£ions.
TFloppy disk TKDEV FDD | — CONFIG
Execution of the command HCOPY — — COPY
Indication  Annotation ON ANNOT ON ANNOT? {(): OFF CONFIG
OFF ANNOT OFF 1: ON
Others Reading machine version — VER? |0: R3267
it R3273
Reading machine type (Character strmg) | TYP? |Character string + Delimiter
Reading the revision e REV? |Character string + Delimiter
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5.2.9 GPIB Command Codes

Table 5-5 COUPLE Key (Couple Function)

FFunction

Listener Code

Tajker Request

Pane Key

Remarks

Code Qutput Format
Couple function [KBW RE T RB37 Frequency COUPLE
RBW AUTO BA BA? O MNL COUPLE
1 AUTO
VBW VB * vi? Frequency COUPLE
VBW AUTO VA VA {(: MNL COUPLE
1 AUTO
Sweep Time SW* SW? Time COUPLE
ST * ST? Time {COUPLE
Sweep Time AUTO AS AS? : MNL COUPLE
I AUTO
Couple All AUTO AL AL? G: MINL COUPLE
I ALL AUTO
RBW: SPAN CORS * CORS? Ratio (0.001 to 0.1) COUPLE
RBW: SPAN ON CORS ON[#] CORSON? G: OFF COUPLE
OFF CORS OFF 1: ON CourLy
VBW: RBW COVR * COVR? Ratio (0.003 to 3) COUPLE
VBW: RBW ON COVR ON{*] COVRON? G: OFF COUPLE
OFF COVR OFF 1, ON COUPLE
PLL bandwidth AUTO  [PLLBW AUTO PLLBW? 3 Auto {'OUPLE
Wide PLLBW WIDE 1: Narrow COUPLE
Medivm [ PLLBW MID 2: Medm COUPLE
Narrow  [PLLBW NARW 3: Wide COUPLE
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Table 5-6 FORMAT Key (Display Format) (1 of 2)

: X ] ] Talker Request ]
Function Listener Code - Panel Key | Remarks
Code Outpuit Format
Eimit |Selecting limit [me tvpes
line Frequency domain LIMTYP ¥FREQ LIMTYP? 0: Frequency domain FORMAT
Time domain LIMTYP TIME 1: Thme domain FORMAT
{PASS/FAIL judgment ON PFCON PEC? G: OFF FORMAT
OFF PFC OFF 1. ON FORMAT
Reading the judgment resule — PEF]I? (: PASS FORMAT
1: FAIL
Reading the judgment resule —_— OPF? 0: PASS FORMAT
{in detail) 1: FAIL {(tipper)
2: FAIL (Lower)
3: FAIL (Upper & Lower}
4: Errer
Upper side FAIL pomts —— FPU? Number of points n<CR/LF>, |FORMAT
Reading {1, $1<CRAF>, ..., fn, In<CR/
LF=
Lower side FAIL points — FPLY Number of points n<CR/LEF>, [FORMAT
Reading f1, 11<CRAF>, .., fn, In<CR/
LF=
Limit Line 1
ON LMTA ON LMTA? 8:0FF FORMAT
OFF LMTA OFF D ON FORMAT
PASS range ABOVE the Line  |LARNG ABOVE |LARNG? {: Above the Line FORMAT
BELOW the Line [LARNG BELOW i: Below the Line FORMAT
Entering data in the table LMTAIN * — Frequency (Time), Level FORMAT
Deleting the table LMTADEL — e FORMAT |{Deleting ali
data in the
table
Limit Line 2
ON LMTB ON LMTB? G:OFF FORMAT
OFF L.MTB OFF I: ON FORMAT
PASS range ABOVE the Line |LBRNG ABOVE  |LBRNG? 0: Above the Line FORMAT
BELOW the Line |LBRNG BELOW 1: Below the Line FORMAT
Entering data in the table LMTBIN * R Frequency {Time), Level FORMAT
Deleting the table LMTBDEL — e FORMAT | Deleting all
data in the
tabie
X position mode
Absolute mode  |LIMPOS ABS LIMPOS? {: Absolute mode FORMAT
Relative mode LIMPOS REL i: Relative mode FORMAT
X reference position
On the left side LIMXREF LEFT {LIMXREFSW? |0: On the left side FORMAT
I the center of the screen LIMXREF CENT 1: In the center of the screen FORMAT
Af the user-defined position LIMXREF UDEF {*] 2: At the user-defined position | FORMAT
Reading of X reference position e LIMXREF? Frequency/lime
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Table 5-6 FORMAT Key (Display Format) (2 of 2)

) ) Talker Request
Function Listener Code - Panel Key Remarks
Code Cutput Format
Limit line | X-ax15 display position ofiset PIMSFT * TANVIOrTD l-‘rcquencyﬁ"‘ime FORMAT
Y position mode
Absolute mede LIMAPOS ABS LIMAPGS? 0: Absolute FORMAT
mode
Relative mode LIMAPOS REL 1: Relative mode [FORMAT
Y -axis reference position TOP LIMYREF TOP LIMYREESW? [0: TOP FORMAT
BOTTOM [ LIMYREF BOTM 1: BOTTOM FORMAT
User Def  |LIMYREF UDER[*} 2: User Det FORMAT
Reading of Y reference pesition — LIMYRER? L.evel FORMAT
Y -axis display posttion offset LIMASFEY * LIMASFET? Level FORMAT
Limit ling automatic adjustment EMSEAT — — FORMAT
(Auto Adyust)
Display | Display line Dy * D17 Level FORMAT
line Display line ON DI ON[F] DLONY 0: OFF FORMAT
OFF DI OFF 1: ON FORMAT
Labei Writing label £ ON Label name |1.B? Character string |FORMAT | Label pame:
Maximum 30 charac-
ters.
Deleting label LOF — — FORMAT
Result Specification of the result display
display  iarea position
Lower right RESPOS LOW RESPOS? 0: LOW FORMAT
Upper left RESPOS UP i1 Up FORMAT
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Table 5-7 FREQ Key (Frequency)

5.2.9 GPIB Command Codes

Function

Listener Code

Talker Request

Panel Key

Remarks

Code Output Format

Frequency |[Center frequency CF* CF? Frequency _F?(EQ

CF step size [ 8? Frequency FREQ

CF step size AUTO CA CA? & MNL FREQ

i ALITO

Freq Offser size FOy * FO? Frequency FREQ

Freq Offset size ON FO ON[*) FOON? 0. 0FF FREQ

OFF FO OFF i ON FREQ

Start frequency FA* FAY Fregquency FREQ

Stop frequency FB¥ Fg? Frequency FREQ
Presel tune Area enclosed with thick
Auto Tune PPA, — T FREC fines is valid only for the

Manual Tanc PPV PEMD Tneper (100 10 100) |[FREG 13267
Prosclector 1.6 GHz |PRESL STD PRESLT |0 1.6 GHz TREG
Preselector 3.6 Gz [PRESI EXTD 1: 3.6 GHz FREC

IDelctinﬁ Loss vs Frcﬂ JLVFDEL

Area enciosed with dashed

lines is valid only for the
R3273

Bias

Internal mixer MXI MXR? 0: INT (Internal) FREQ

Toxternal miner MXE 1: EXT (External) FREQ

Signal fdent ON SIGiP ON SIGIHD? 0. OFF FREQ

OFF SIGID OFF 1: ON FREQ

Positive bias MXP * MXP? Level FREQ

Negative bias MXN * MXN? Level FREQ

Reading the bias mode | — MXON? (O Positive bias FREQ
1 Negative bias

JBand selection BND * BND? Iateger FREGQ

hf&and lock ON BNDLC ON BNDLC? [0 OFF FREQ

OFF BNDLC OFF 1 ON FREQ

Average loss AGL * AGLY Level FREQ

Average loss ON AGL ON[*] AGLON?  {0: OFF FREQ

OFF AGL OFF 1: ON FREQ

Loss vs Fregq ON LVFON LVE? G: OFF FREGQ

OFF LVF OFF 1: ON FREQ

Entering Loss vs Freq  [LVFIN# — Frequency, Levei, FREGQ

— e FREG IDekcting all data in the table
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Table 5-8 LEVEL Key

i ) Talker Request Panel
Function Listener Code - . Remarks
Code Output Format Key
[Reference level | Relerence level REL * RL? L.evel LEVEL
X di/div DIy * DD? 0: 10 dB/ LEVEL
1: 5 dl3/
2.2 dB/
3: b dB/
4: 4.5 dB/
Linear scaling factor x} Lit LL? 0 %} L.EVEIL
%2 LL2 1:x2 LEVEL
x5 183 2. %5 LEVEL
xt0 LL10 310 1.LEVEL
Reference level units displayed
dBm ALUNITS DBM  [AUNITS? [0:dBm LEVEL
dBmV AUNITS DBMV i: dBmV LEVEL
dBpv AUNITS DBUY 2 dBuv LEVEL
dBpVemf [AUNITS DBEMF 3: dBp Vemf LEVEL
dBpW AUNITS DBPW 4: dBpW LEVEL
W AUNITS W 5 W LEVEL
v AUNITS V 6V LEVEL
Level offset RO * RO? Level LEVEL
Level offset ON RO ONJ*} ROON? 0: QFF LEVEL
OFF RO OFF 1: ON LEVEL
Levei offset Levei offset ON CRON CR? G OFF LEVEL
OFF CR OFF 1: ON LEVEL
Entering correction factor (in the table} |[CRIN ¥ o Frequency, Level |LEVEL
Deleting correction factor {from the table) |CRIDEL — B LEVEL |Deieting all data

iz the table,
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Table 5-9 MEAS Key

3.2.9 GPIB Command Codes

Function Lastener Code - Falker Rt_‘qlws{ - pf‘““,' Remarks

Code Output Format Key
X aF Down Valne of X b down MRBW > MRBW? Tevel MEAS
X dB down xDB — e MEAS
X dB down Left XDL e — MEAS
Right XDR — — MEAS
Display mode REL. DCO DO 0: Relative mode | MEAS
ABS L. DC1 1: Absolute mode IMEAS

(Left side)
ABS R, DC2 2: Absolule mode MEAS

(Right side}
Continnous dB Down ON (DB ON CDR? 0: OFF MEAS
OFF  |CDB OFF I: ON MEAS
Frequency counter Counter ON COUNT ON COUNT? 9: OFF MEAS
OFF COUNT OFF I ON MEAS
Resolution | kHz CNO CN? 9: 1 kHz MEAS
106 Hz CNi E 100 Hz MEAS
10 Hz N2 2: 10 Hz MEAS
1 Hz N3 3 1Hz MEAS
Reading counter value — CNRES? Frequency MEAS
{Unit Noise/Hz Ni* Ni? Frequency MEAS
dBm/Hz ON NiM NION? 0: OFF MEAS
dBuVAHz ON NIU 1: dBm/He MEAS
dBe/Hz NIC 2: dBpVAHz MEAS
Noise/Hz OFF NIF 3: dBc/Hz MEAS
Reading the result — NIRES? Level MEAS
Fixed Marker Peak FXPK —— e MEAS
Demodulatior Function Sound ON(AM or FM) SON sp? 0: OFF MEAS
ON{AM) SAM 1: ON (AM} MEAS
ON {FM} SFM 2. ON (FM} MEAS
QOFF SOF MEAS
Vohime SDv * SDV? Integer (1 o 8) MEAS
Marker pause time pLi# PL? Time MEAS
Squelch level SQE * SQE? Level MEAS
Squelch ON SQE ON[*] SQEON? G OFF MEAS
OFF SQE OFF 1: ON MEAS
{ntermodulation distertion |3rd Order Measure PKTHIRD e — MEAS
AM measurement %AM measurement ON AMMOD ON | AMMODON? [ 0: OFF MEAS
OFF AMMOD OFF 1 ON
Reading of the resuit e AMMOD? Vaiue (%)
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Table 5-10 MKR key (1 of 2)

) ] . Taller Reguest Panel )
Function istener Code . - . Remarks
Code OQutpat Format Key
Marker Marker ON MN*} MN? 0: Marker OFF MKR
1: Normal marker
2: Delta marker
OFF MKOFF — MKR
MO — MKR
Delta marker ON MEKD[¥] - Frequency {Time) MKR
Reading Marker —_ Mi'? Frequency { Time) MKR  |When set to Delta mode,
frequency {Hme) frequency (time) is used.
Reading marker level — ML? Level MEKR | When set to Delta mede,
tevel is used.
Reading marker e MF¥L? Marker frequency (time) and MKR | When set to Delta mode,
frequency {fime) and marker fevel frequency (lime) difference
marker level and level difference is
used.
Normal marker ME|*1 — Frequeocy (Time} MER
MEN[#*] — MKR
Reading Deita marker | — MIXF1? Normal marker frequency (time) |MKR
absolute freguency
Reading Normal marker |— MDLE? Normal marker level MKR
absolute level
Reading Delfa marker | — MDF2? Delta marker frequency (level) |MKR
absolute freguency
Reading Delta marker |— MDL2? Delta marker level MER
absolute level
Fixed marker ON FXON FX? 0: OFF MEKR
QOFF FX OFF 1: ON MEKR
/Deta marker ON REDLT ON REDIE? 0: OFF MKR
OFF REDLT OFF 1: ON MKR
Signal track ON SGON 5G? 0: OFF MKR
QFF SG OFF 1: ON MKR
Marker step size MPM * MPM? Frequency (time) MKR
Marker step size AUTO | MPA MPA? 0: MNL MKR
1: AUTO
Specifving the conpling MRKR
with the marker
Coupling OFF CPLMK OFF CPLMKY? 0: Without coupling MKR
Coupling with Delta CPLMK DLT 1: Coupling with Delta marker [MKR
marker
Coupling with Anchor  |CPLMK ANC 2: Coupling with Anchor MKR
Coupling with the limit {CPLMK LLIN 3: Coupling with the limit line  |MKR
line
Coupling with the CPLMK DLIN 4: Coupling with the dispiay line |MKR
display fine
Moving the marker
between the traces
Trace A MKTRACE TRA IMKTRACE? |0: Blank MKR
Trace B MKTRACE TRS i Trace A MKR
2: Trace B
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5.2.9 GPIB Command Codes

Table 5-10 MKR key (2 of 2)

Function Listener Code - Tafker chucsP Pﬂnéi Remarks
Code Output Format Key
Nearker | Multi-marker ON MLT ON MLLT? |0 OLF MRR
OFF MLT OFF 1: ON MKR
Moving the active MEK[*1 —_ Frequency (time) MEKR
marker
MEKN[*] — MKR
MN[*} — MKR
Multi-marker No. i
ON MILN1[*} e Frequency (time) MKR
OFF MI.F1 —_— e MR
Multi-marker No.2
ON MLN2*] e Frequency {iime) MKR
OFF MLF2 — — MER
Multi-marker No.3
ON MEN3{*] o Frequencey (time} MKR
OFF MEF3 — e MKR
Multi-marker No .4
ON MINA[*] —_— Frequency (time) MKR
OFF MILF4 B — MKR
Multi-marker No.3
ON MLNS5[*) —_— Frequency (time) MKR
QFF MLF35 s — MKR
Muiti-marker No.6
ON MLNG[*} —  |Frequency {time} MKR
OFF MLFo - — MKR
Multi-marker No,7
ON MLNT7[*] — Frequency {time) MKR
OFF MLF7 B — MKR
Maulti-marker No.8
ON MENBE*] — Freguency (time} MER
OFF MEFS e — MKR
Mukti-marker No.9
ON MILNO[*] — Frequency (time) MKR
QOFF MLF9 e — MKR
Multi-marker Ne. 10
ON MILN10{*] —_— Frequency (time} MER
OFF MLFH) e — MKER
Reading all frequencies | — MLSF?  |Frequencies (¥10}and Delta marker |[MKR | A total of 1] outputs.
of the multi-markers
Reading all levels for the ;— MLSL?  {Levels {x18) and Delta masrker MEKR
multi-markers
Peak list Frequency PLS FREQ i — MKR
Level PLS LEVEL —_— e e MKR
OFF PL8 OFF — — MKR
Reading the peak list — PKLST? |Number of settings {11, Frequency  |MKR jOutputs <CR+LF> as
(time) 1, Level 1, ..., Frequency {time) delimiter after the data
11, Levet 1} concerning the num-
ber of settings, fre-
quency and level,
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5.2.9 GPIB Command Codes

Table 5-11 MKR — Key (Maker —)

N . . . Tatker Request )
Function Listener Code . Panel Key Remarks
Code Cugput Format l
Marker — Marker — CF MKCE — — MRR —
MC — — MKR s
Marker — Ref MKRL —_— e MKR -
MR -—— — MKR —
Marker — CF Step MECS — — MKR —
MG — — MEKR -
AMarker — Span MTSP - — MKR —
S — — MKR —
AMarker — (T MTCE — — MKR -
AMarker — CF Step MTCS  fee - — MKR —
M1 -— — MKR —
Marker — Marker Step MKMKS — — MEKR -
M2 — e MKR —
AMarker — Marker Step MTMKS — — MER —
M3 — e MKR -
Peak — CF PKCF e e MKR —
Peak ~» Ref PKRL. —- — MKR —
Table 5-12 POWER Key (Power measurement) (1 of 2}
] ] . Talker Reguest )
Function Listener Code - Panel Key Remarks
Code Output Format
fPower Number of averaging PWTM * BW M Integer {1 to 99%) POWLR
measurement | Channel power PWCH PW(CH? Level. Level POWER
Reading channel power status PWHON? 1 Power measurement  {POWER
OFF
1: Channel power ON
Channel (window) position WLX* WLX? Frequency in the center  [POWER
of the window (Starting
from the left edge in
time)
Channel (window) widéh WDX * WIX? Freguency (time) POWER
Total power PWTOTAL PWTOTAL? Level, Level POWER
Reading the status of the total |- s PWTOTALONT |0: Power measurement | POWER
power OFF
2: Total power ON
Average power PWAVG PWAVG? Level, Level POWER
Reading the average power — PWAVGON?  |&: Power measurement  (POWER
status OFF
3: Average power ON
Power measurement OFF PWM — — POWER
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5.2.9 GPIB Command Codes

Table 5-12 POWER Key (Power measurement) (2 of 2)

) . Talker Request
Function Listener Code - _ Panel Key Hemarks
Code Cutput Format
ACP ACP measurement mode ON ACPON ACPON?  {0: OFF POWER
measurement OFF  |ACP OFF 1: ON POWER
Reading the result — ACP? Number of sets n, POWER  [Outputs 3 sets Max.
Lowerl Frequency, Level, COutputls <CR+LT>
Upperl Freguency, Level, alter the data con-
cerning the pumber
: of settings. fre-
Lower n Frequency. Level, quency and level,
Upper n Fregueney, Level
Entering C5/BS mble CSBSIN * — Enter CS frequency first [POWER
and then BS frequency.

Carrier bandwidth CARRBS™ CARRBS? |BS frequency

Deleting CS/BS table CSBSDEL — — POWER  [Deleting ali data in
the table.

Number of averaging ACPAVG * ACPAVGR?  iimteger (1 10 999) POWER Set this field to
OFF when 1" is
specified.

Parameter setup

Defaalt ACPST USR |ACPST? 0: STD {Unused) POWER
Manual ACPST MNL 1: Defavkt POWER
Define — Defanit  |ACPST DEF 2: Manual POWER
Screen Fuli ACPSCR FULLIACPSCR? |0t Full-screen POWER
Sepa ACPSCR SEPA i: Separate screcn POWER
ACP Graph ON ADG ON ADG? {: OFF POWER
OFF ADG OFF i; ON POWER
Symbol rate /T SYMRT * SYMRF¥? Frequency (1 Hzto 1 POWER
GHz})
Rolloff factor RFACT * RFACT? Real number (C.01 to POWER
0.99)
YNyquist filter ON NOST ON NQST? 0: OFF POWER
OFF NQST OFF 1: ON POWER
Table 5-13 PRESET Key (Initialization)
. . Talker Request
Function Listener Code Panel Key Remarks
Code Output Format
Preset ! Instroment preset 1P e e PRESET
Table 5-14 RCL Key (Reading Data)
. o Talker Request
Function Listener Code - Panel Key Remarks
Code Ouzput Foarmat
[Recalt RCREG na | — REL na: GO to 10
RC file name —_ e RCL File name: Maximum § characters.
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ommand Codes

Table 5-15 SAVE Key (Saving Data)

. . . . Talker Request
Function Listener Code - Panel Key Remarks
Code | Output Format
Save Save SV RLEG un e —_— SAVE na: GO to 10
SV file name — —— SAVE File name: Maximum 8 characters.
Deletion DEL REG_nn — — SAVE
DEL file name  j-— — SAVE
Memory card The area within the thick lines is for optional
functions.
indtializing the card i MMI A: o e SAVE The drive can be specified as MA.
MMI B: — e SAVE The drive can be specified as MB.
Al copy ALLCOPY A: B j— — S5AVE Either “MA:" or "MB" can be specified.
Drive selection DEV RAM: —— — SAVE
DEV A — — SAVE
DEV B: — — SAVE
Filoppy Disk  |Initializing the disk MM FD: [E— — SAVE
Dirive selection DEV RAM: — e SAVE
DEV EIx: —— — SAVE

Table 5-16 SPAN Key (Frequency Span)

. . Talker Request
Function Listener Code Panei Key Remarks
Code Chitput Formmat

Freguency span Frequency span Sp = SP? Frequency SPAN
Full span FS — e SPAN

Zero span Z8 — e SPAN

1.ast span LS e — SPAN

ETSP —_— e - SPAN
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Table 5-17 SRCH Key (Peak Search)

Talker Request

Function Listener Code . Panel Key | Remarks
Code Output Format

Peak search | Peak search PS —_— e SRCH
Next peak NXP — —— SRCH
Next peak LEFE NXL. e — SRCH
RIGHT NXR —_— - SRCH
Min. peak MIS — e SRCH
Next Min, peak NXM —_ — SRCH
Continuous peak ON P ON Cp? G OFF SRCH
QOFF CP OFF 1 ON SRCH

Search condition
K-axis range ALL MKSX ALL MEKSX? 0 ALL SRCH
INNER Limit MKSX IN I INNER Limit SRCH
OUTER Limit MEKSX OUT 2: OUTER Limi¢ SRCH
Limit position MKSPOS * MRKSPOS?  |Frequency in the center of |SRCH

the window (Starting from
the left edge in time)

Linut width MEKSWID * MESWID? |Frequency (time} SRCH
Couple to E (TYON MKSCPL ON MKSCPL? |0 OFF SRCH
OFF MKSCPL OFF 1: ON SRCH

Y-axis Range
ALL MKSY ALL MKSY? 00 ALL SRCH
Display L.ine MKSY DLIN 1 Display Line SRCH
Limit Line MEKSY LLIN 2: Limit Line SRCH
Dispiay Line ABOVE the line  {MKSYDL ABOVE [MKSYDL? |0: ABOVE the Line SRCH
BELOW the ine  MKSYDL BELOW i BELOW the Line SRCH
Limit Line 1 ABOVE the line  MKSYLA ABOVE |MKSYLA? [0: ABOVE the Line SRCH
BELOW the line | MKSYLA BELOW 1: BELOW the Line SRCH
Limit Line 2 ABOVE the tine  |[MKSYLB ABOVE  |MKSYLB? |0: ABOVE the Lime SRCH
BELOW the line  |[MKSYLB BELOW 1: BELOW the Line SRCH
Peak AY div DY * DY? Real number (0.1 to 10.00  |SRCH
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Table 5-18 SWP/SINGLE Key (Sweep Time)

Function

Listencr Code

Talker Request

Panel Key

Remarks

T A
Sweep condition

Code Output Fermat
Sweepmode  feee SWM? 00: Nermal & full Swp
01: Normal & Window
1G: Manual & Fall
11: Manual & Window
20: Single & Full
21: Single & Window
Normai CONTS —_— e swp
SN — — Swp
Single SNGLS — —_ SINGLE
St — e SINGLE
Window Sweep ON WDOSWP ON WHOSWP? 8: OFF SWp
OFF WDOSWP OFF L ON SWP
Sweep Resel & Start SR _ e SWp
Take Sweep TS — — SWP
Gated Sweep ON GTSWP ON GTSWP? 4:QFF SWP
OrF GTSWP OFF I ON SWP
Gate Position GTPOS * GTPOS? Time Swp
Gate Width GTWID * GTWID? Time SWP
Crate Source IF Signal GTSRC IF GTSRC? 0: Ext Trigger SWpP RFE is option.
Ext Trigger GTSRC EXT i iF Signal SWP
Ext Gate [n GTSRC EGT 2: RF Signai SWPp
RF Signal GTSRCRF 3: Ext Gate IN SWp
Trigger mode Free Run TRGSRC FREE TRGSRC? 0: Free Run Swp
Line TRGSRC LINE 1-iine SWP
Video TREGSRC VIDEO 2: Video SWp
Ext TRGSRC EXT 3 Ext SWP
1¥ Signal TRGSRC IF 4: IF Signal Swp
RT Signal TRGSRC RF 5: RF Signal Swp
Trigper Slope - TRGSLP FALL TRGSLP? G- SWP
+ TRGSLP RISE 10+ SwWp
Trigger Level TRGLVL * TRGLVL? Integer {%%) SWP
Delay Time TRGDT * TRGDT? Time (Sweep time to 1 [SWP
sec)
Sweep Time SW# SW? Time SWP
ST * ST7 Time SWP
Sweep Time AUTO AS AS? 0: AUTO SWp
1: MNL SWP
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Table 5-19 UTIL Key (Utility) (1 0f 2)

Fanction Listener Code - Falker Request - Pé,mél Remarks
Code Outpat Format Key
OBW OBW mcasurement mode
Measure- ON OBW ON OBWON? G OFF UTIL.
ment OFF  |OBW OFF 1 ON UTIL
Reading the result — OBW? OBW. Fe UTIL A total of 2 outputs
(Both for Frequency)
OBW% OBWPER * OBWPER? Real number (0.0 to 99 8%) UTIL
Averaging number AVGOBW * AVGOBW? Integer (1 to 999) UTIL | Use "OFF" when "1" is
set.
Parameter setup
Default OBWST USSR 1OBWST? 0: STD (Unused) UTIL
Manual OBWST MNL 1 Defaglt UTIL
Defme ~» Default OBWST DEF 2 Mannal UTHL.
Harmon- ; Harmonics measurement
icsmea-  imode
surement ON HARM ON HARMON? 0. OFF UTIL
OFF HARM OFF i ON UTIL
Reading the resuit values  {—— HARM? Number of sets n UTIL  |n=HRMNUM?
Frequencyl, Levell Outputs <CR+1.F>
after the data concern-
Fregquency n, Level n ing the number of set-
iings, frequency and
level.
Harmonics Number HRMNUM * HRMNUM?  |Integer UTIL
Fund Frequency HRMIFND * HRMEND? Frequency UTIL
Fund Frequency ON HRMEFNDON  [HRMFPNDON? |G: OFF LTl
OFF HRMFEND OFF LDON UTIL
Spurious | Spurious measurement ON | SPURI ON SPURION? G: OFF UTIL
OFF |SPURI OFF 1ON UTIE
Reading the result values  |— SPURYY Number of times the measurement | UTTL | Number of times the
mb!e BS‘IRQ&F >, measurermnent fable
ml f:]L: Il{l, ;i i—:ACR‘vLPz must be repeated {0 to
10y
fml,iml, 1= CRALF>, m; Number of times
m2=CRALE>, the spuricus must be
fLilj<CR+LF>, repeated (0 to 10)
iim2, im2, m2<CRLE>, ! ;gﬁﬂ;’:: f:gfemy
iz Test conclusions
mrrCRALF>,
1, 11, j1<CR+LF>,
finn, lmn, jma<CR+LF>
Table setection SPRTBL * SPRTRBL? Integer (1 to 3) UTIL
Saving the table information : SPRSV —— o UTIL
Loading the table SPRLD — e UTIL
information
fintering data in the table SPRIN * — * Input number (integer), start UTIL
frequency, stop frequency,
RBW and limit value
Deleting the tabie SPRDEL e — UTIL  [Deleting all data in the

table.
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Table 5-19 UTIL Key (Utility) (2 of 2)

. ) Talker Request Panel
Funciion Listener Code ) Remarks
Code Output Format Key
Fye open- | Eye operming ratio ON FYEOPN (M JEYEQPNONT |0 OFF TIL
ing mea- OFF EYEQOPN OFF it ON
Jsurement TReading the result EYEQOPN? dl.dz UTIL |di: Opening ratio
{for amplitude)
d2: Opening ratio
{for time)
Nurmber of samples EYESMP * EYESMP? Integer (2 t0 999) UTH.
Positioning the Y cursor au-| EYEAMPM EYEAMPM?  |Lewel UTIL
tomaticaily
Table 5-20 WINDOW Key (Window)
. . . Talker Reguest
Function [istener Code - Panel Key Remarks
Code {Output Format
Window Window ON WO ON WEHO? 0 OFF WINDOW
OFF WD OFF 1: ON WINDOW
Window position WLX * WLX? frequency in the centerof | WINDOW
the window (Starting from
the icft edge in time)
Window width WX * WDX? Fregueney (time) WINDOW
Separate screen | Separate screen
Zoom MLTSCR ZM MLTSCR? 16: Zoom OFF WINDOW
FIT MLTSCR FT 1: Zoom WINDOW
T MLTSCR TT 2:FIT WINDOW
QFF {Screen Resety  [MILTSCR OFF 3T WINDOW
Zoom window position IMPOS * ZMPOS? Frequency in the center of | WINDOW
the window (Starting from
the left edge in time)
Zoom window width ZMWIE * ZMWID? | Frequency (time} WINDOW
Zoom on Window ZMON e e WINDOW
Zoom off ZMOFF — —_ WINDOW
Max peak PKZMX e — WINDOW
Next peak PKAMN e E WINDOW
3rd order peak PRZM3 — —_ WINDOW
Upper screen activated SCRSEL TRA SCRSEL? - |0 Upper screen activated WINDOW
Lower screen activated SCRSEL TRB I: Lower screen activated  [WINDOW
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Table 5-21 Numeric keys/Step keys/Data knoh/Unit keys (Entering data)

. . Talker Request ] )
Fuanction Listener Code . Panel Key Remarks
Code Outpui Format

Entering data Gt 9 0t 9 — -
. (Decimal point) . — -
{Stepeup) up — —
1 (8tep-down) N — e
GHz G7Z — —
MHz MZ2 0 e -
kHz K7 T I
Hz HZ -
mv MV e —
mw MW [ —
dB DB — I
ma MA — .
sec SC - [
133 MS — e
1s 18 — T
ENTER ENT e —_—
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Tabie 5-22 Miscellaneous

0
1: Power Up & CPU Biock
2: Synthe Block
4: RF Block

8: TF Output

16: Log/AlD Block

32:1F BLOCK

For the item which resulted
in an error, the retern value is
the vatue ebtained by ORing
the related bits.

Function Listener Tabker Request Panel Remarks
Code Code Qutput Format Key
Miscelizneons | Outputéing error number — ERRNO?  |inweger Refer to the error
numnber found in
the Brror Message
List.
l.ocal 1.C — — LCL
Reading (GP18 address — Al integer {0 to 30)
Specification of the delimiter CR LF <EOL>DLO — —
LF DL —
<EOl= DL2 - —
CRLF DL3 — —
LF <EOI= D4 e —
Service request mierruption ON S0 e —
OFF 51 — —
Status clear 52 — —
Service request mask ROS * |ROS? Decimal number correspond-
ing to the SRQ bit
Ontputting iD of the instument — *|DN? Marnufacturer name {charac-
ter string). instrument type
{character string), 0 and revi-
sion (character string)
[nitiatizing the mstrument *RST  |— —
Clearing the queues related to the status byte [ *CLS [~ e
Accessing the standard event enable register *ESE | *ESE? Decimal nwmber correspond-
ing to the regisicr bits
Reading or ciearing he standard event B *ESR? Decimal number correspond-
enable register ing to the register bits
Accessing the service request enable register | *SRE [ *SRE? {Jecimal number correspond-
ing to the register bits
Reading the staius byic and MSS bit e *STB? Decimal mamber correspond-
ing to the status byte
Accessing the operation status enable regis- |[OPR OPR? Decimal nember correspond-
fer ing to the register bigs
Reading or clearing the operation status reg- | — OPREVT? |Decimal number correspond-
ister ing to the register bits
Rsading of the self test result — *TST? . Pass
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5.2.10 Example Programs

This section describes remote control examples used with GPIB port.

5.2.10.1 Sample Programs for Setting or Reading Measurement Conditions

CAUTION Visual Basic 4.0 (referred to as VB henceforth) is used in the sample programs shown here. Also,
Nuational Instruments-made GPIB board (referred to as NI-made for brevity hencefortly is used
for the GPIB control board; NI-made driver is used for the conirel driver.

» Program examples using VB

Exampie VB-1: Setting the center frequency after performing an analyzer master reset

Call ibelr(spa) * Performs a Device Cleaz.
Call ibwri{spa, "IP"} " preset
Call ibwri(spa, "CF 30MZ™) * Set the center frequency fo 30 MHz.

Example VB-2: Setting the start frequency to 300 kHz, setting the stop frequency to 800 kHz and adding
50 kTiz to the frequency offset.

Call ibelr(spa) * Performs a Device Clear.

Call ibwrt{spa, "FA 300KZ") * Set the start frequency to 300 kHz.
Call ibwrt{spa, "FB 800KZ") * Set the stop frequency to 800 kHz
Call ibwri(spa, "FO S0KZ") * Add 30 kHz to the frequency offet.

Example VB-3: Setting the reference level to 87 dBuV (in 5 dB/div) and the RBW to 100 kHz

Call ibelr(spa) > Perferms a Device Clear.

Call ibwri(spa, "AUNITS DBUV") " Set the level unit to dBUY.

Cail tbwri{spa, "RL 87TDB"} * Set the reference level fo 87 dB (uV).
Calt ibwrt(spa, "DD 5DB"} * Set the vertical gradation to 5 dB/div.
Calt ibwrt(spa, "RB 100KZ") ' Setthe RBW to 100 kHz.

Example VB-4: Selting the instrument using variables

Dim A As String

Dim B As String

Dim C As String

A="140 * Set the character string.

B ="2"

C="20"

Call ibelr(spa) * Performs a Device Clear.

Call ibwrt(spa, "CF " & A & "MZ") * Set the sfart frequency to A Mz
Call ibwri(spa, "SP™ & B & "MZ") * Set the span frequency to B MHz.
Call ibwri(spa, "AT " & C & "DB") * Set the ATT to C dB.
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Example VB-3: Saving set values in Register 5 and recalling them from Register 5

Dim LabelBuft As String * Character string buffer for the label
l.abelBuff = "SPECTRUM Analyzer” * Set the tabel.

Call ibclr(spa) * Performs a Device Clear.

Call ibwrt{spa, "CF 30MZ") * Set the parameter.

Call ibwrt(spa, "SP IMZ"}
Call ibwrt(spa, "DET POS™)

Call ibwri(spa, "LON " & LabeiBufl) > Set the label.
Call ibwri(spa. "SV REG_05"} " Save the datz in Register 5.
Call ibwrt(spa. "CF 1GZ™) * Change the set parameters.

Call ibwrt(spa. "SP 200MZ")

Call ibwri(spa, "RC REG_0(5") ‘Recail the data frorn Register 5.

Example VB-6: Enter Limit linel in the table and tum the LTMA on

Call ibelr{spa} * Perform a device clear.

*Cail ibwri(spa, "[P") " Reset the spectrum analyzer.

Call ibwrt{spa, "LMTADEL") * Clear the table used for Limit Line 1.
Call thwrtfspa, "TAUNITS DBUV™) > Set the unit of fevel to dBUV.

Call ibwri{spa, "LMTAIN 25MZ -57.3DB"} * Enter data use by Limit Line §.

Call thwri(spa, "LMTAIN 35MZ . -37.5DB")
Cail ibwrt(spa. "LMTAIN 35MZ -55.5D13")
Catl ibwrt{spa. "LMTAIN 55MZ -535.3D8")
Calf ibwri(spa, "T.MTAIN 35M7..-52.5DB™)
Call ibwrtispa, "LMTAIN 65M7. -52.5DB")
Call ibwri(spa, "LMTAIN 65MZ ~30.0DB™")
Calt ibwrt(spa, "LMTAIN 68MZ7.-50 0DB")
Call ibwri(spa, "LMTAIN 68MZ.-46.3D8B™")
Call ibwri(spa, "LMTAIN 75M7 .46 5DB")
Call ibwri(spa, "LMTAIN 75MZ -44 5DB™)
Cali ibwri(spa, "I.MTAIN 82MZ -44 5DB™)
Call ibwrifspa, "LMTAIN 82M7Z -42 3DB")

Call ibwri(spa, "FA OMZ™) * Start frequency of 0 MHz
Call ibwrt(spa, "FB 100MZ™) * Stop frequency of 106 MHz
Call tbwrt{spa, "LMTA ON%) " Furn Limit fine 1 on.

Example VB-7: Sample Program of the Gated Sweep

Call ibclr(spa) * Perform a device clear,

Call ibwrt(spa, "GTSRC EXT") * Set the Gate signal sousce to EXT.

Call ibwrt{spa, "GTSLP RISE"} > Set the Gate signal slope fo pius {+).

Call ibwrt(spa, "GTWID 10MS™) * Set the window width of the gated sweep to 10 msee.
Call ibwrt(spa, "GTPOS 10US"} * Set the window position of the gated sweep to 10 psec.
Call ibwri(spa, "GTSWP ON") * Fura $he gated sweep on.
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5.2.10.2 Sample Programs for Reading Data

In order to cutput measurement data or settings, use the "xx?" command. This ensures that the data is read
when the device is in the talker mode. Available output formats are listed in the table below. The delimiter
positioned at the end of data can be specified from 5 types (refer to "Others" in the GPIB code list). Once
set, "xx?" command continues to operate until it is changed.

Output Format

Frequency

+D.DDDDDDDDDDD E£ DD CRLE
T T T T
1 2 3 4

°  Datasize {1 to 3} is a maximum of 18 bytes, and the unit is Hz.

Example  Specify "CF?" and output as center frequency.

Level

+D.DDDDDDD E+ DD CRLE
T 1 T T
12 3 4

»  Datasize (1 to 3) is a maximum of 18 bytes, and the unit corresponds to each UNIT setting.

Example  Specify "ML?" and output as marker level,

Time

+D.DDD E+DD CRLE
T 71 T T
12 3 4

»  Dartasize (1 to 3) is a maximum of 18 bytes, and the unit is sec.

Example Specify "SW?" and output sweep {ime.

DDDD CRLF
T T
2 4

» The maximum byte of the data size corresponds to the maximum size of the output data.

Example ON/OFF status or Averaging count is output,

<Supplement> 1= Sign {a space for plus sign; "-" for minus sign)
2= Mantissa of data
3= Exponent of data
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Example VB-8: Output the marker level

Dim sep As Integer

Calt ibelrispa} * Perform a device clear.

Cali tbwrt{spa. "CF 30MZ") * Set the parametet.

Cal ibwri(spa. "SP IMZ™)

Cali ibwrt{spa. "MK 30MZ") * The marker frequency is sef to 30 MHz.

Calt ibwrt{spa. "TS")

Calt ibwrt{spa, "ML7") * Read the marker fevel.

Rabuft = Space(30) > Allocate a total of 30 bytes to the buffer area.
Cal 1hrd(spa, Rébaff) * Read the data (30 bytes Max.).

sep = [nStr(1, Rdbuff, vbCrLf, 6) * Check the number of character o the delimiter.

RichTextBox Text = "MarkerLevel = " & Lefi(Rdbufl, sep - 1)
* Outputs the data on the screen.

An example dispiay:
MarkerLevel =-16.22

Example VB-9: Reading the center frequency and displaying it

DHm sep As Integer

Call ibelrispa) * Performs a Device Clear.

Cali ibwrt{spa, "CE?™) " Query command for the center freguency.

Rdbuff = Space{30} * Allecate the buffer memory space to 30 bytes.

Call ibrd(spa, Rdbuff) * Read the data (30 bytes Max.}

sep = InS#r{ L, Rdbuff, vb(rif, 0) * Check the number of characters prier to the delimiter.

RichTextBox1. Text = "CenterFreq = " & Lefi(Rdbuif, sep - 1}
' Display the daa on the screen.

An exampie display:
CenterFreq = 30 060E+6
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Example VB-10: Reading the level and display unit and displaying them

Dim sep As Integer

Call ibclr(spa) * Performs & Device Clear.

Call ibwrt(spa, "RL?™) * Query command for the reference level.

Rdbuff = Space(30) > Allocate the buffer memory space to 3G bytes.

Call ibrd(spa, Rdbufl) * Read the data {30 bytes Max.) from the spectrum analyzer.
sep = [nStr(1, Réball, vbCrl.f, ) " Check the namber of characters prior to the delimiter.

RichTextBoxl. Text = "RefLevel = " & Left(Rdbuff, sep - 1)
> Display the data on the screen.

Call ibwrt{spa, "AUNITS?"} * Query command Tor the fevel unit

Rdbuff = Space(3)
Calt ibrd(spa, Rdbuff)
sep = InS#(1, Rdbuff, vhCrLf, 0) > Check the number of characters prior to the delimiter.
RichTexiBox1. Text = RickTextBox1.Text & vbCrLf & "UNIT = " & Left(Rdbuff, sep - 1}
* Display the previous result, followed by & retum mark and the
' most recent result.

An example display:
Reflevel =002 +0

Example VB-11: Executing the 6 dB-down operation, reading the frequency and level and displaying them

Dim sep As Integer

Call ibclr{spa) * Performs g Device Clear.

Call ibwri{spa, "CF 30MZ") * Set the parameter.

Call ibwri{spa, "SP 20MZ"™)

Call ibwrt{spa, "MKBW 6DB™} * Seta 6 dB down measurement.

Call ibwrt{spa, "PS"™) * Peak search.

Cail ibwri{spa, "XDB™} * Perform the 6 B down measurement.

Catl ibwrt{spa, "MFL?") * Query command for the marker level and frequency.
Rdbuff = Space(50) " Altocate the buffer memory space to 50 bytes.

Call ibrd(spa, Rébufl) * Read the data (50 bytes Max.} from the spectruin anaiyzer.
sep = InStr(i, Rdbuff, vbCrLf, 0) * Check the number of characters prior to the delimiter.

RichTextBox1.Text = "Marker Freq & Level = " & Left(Rdbuff, sep- 1)
* Dispiay the data on the screen.

An example display:
Marker Freq & Level = 400000, 1.16
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Example VB-12: Measuring OBW and displaying it

Dim LENGI As integer, EENG2 As Integer
Dim OBW Asg String

Dm FC As String

Dim searchchar As String

Cal ibclr(spa)

Cali ibwrt{spa, "CF 30MZ")
Call ibwrt{spa, "SP 1MZ")
Call ibwrt{spa, "MK 30MZ")
Call ibwrt{spa, "OBW ON"}
Cal} ibwrt{spa, "T8")

Cali ibwri(spa, "OBWT")
Rdbufl = Space{6()
Cal} ibrd(spa, Rdbufl)

* Formaiting output character string
LENGI = InStr(1, Rdbuft, Chr(44), 0)
OBW = Mid(Rdbuff, 1, LENGI - 1)

Dofivenis

LENG2 = InStr{(LENGL + 1), Rdbuff, Che(13), 0)
FC = Mid¢Rdbull, (LENGL + 1), (LENG2 - 1))

RichTextBoxi. Text = "OBW =" & OBW & vh(yl,

An example display:
OBW(09%) = 171000

* Perform a device clear.

* Send the command already st

* Send the query command.

* Allocate the area to the read buffer.

* Read the read buffer (the maximum namber of byies o be output
* is determined by the buffer area size).

* Search for the first comma.
" Read the character prior to the comma.

"Determine the last data by searching for the delimiter.
"Read the data between the second comma and the delimiter.

f& "Fo="&FC & vbCrLf

* Display the data on the screen.
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Example VB-13: Reading and displaying the three largest peak levels

Dim pkl As String. pk2 As String, pk3 As String

Call ibchr(spa) * Perform a device clear.

Call ibwrt(spa, "CF OMZ™ * Apply the settings.

Call ibwri(spa. "SP 100MZ")

Call ibwri{spa, "PS"} * Search for the peak.

Call tbwrt(spa, "ML?™) * Query command to search for the marker level
Rdbufl = Space(25} * Reserve buffer memory space.

Call ibrd(spa, Rdbaff) ’ Receives the output.

pkl = LefiB(Rdbuff, {InStrB(1, Rdbuff, Chr(13), £)- 1)
’ Read the data between the starting point and the delimiter.

Call ibwrtéspa, "NXP™} > Search for the next peak.
Cail thwrt{spa, "ML7T")
Rdbuff = Space(25)
Calt ibrd(spa, Rdbuff}
pi2 = LefiB(Rdbufl, (InSuB{1, Rdbuff, Car{13}, 1} - 1))
* Read the data between the starting point and the delimiter.

Call ibwrt(spa, "NXP")
Call ibwrt(spa, "ML7")
Rdbuif = Space(25)
Call ibrd(spa, Rdbuff)

* Read the data between the starting point and the delimiter.

RichTextBox1, Text = "1st PK = " & pk1 & vbCrl.£ & "2nd PK =" & pk2 & vhOrLf & "3rd PK =" & pk3 & vbCrl.f
* Display the data on the screen.

An example dispiay:
1st PK = 9.44

3rdPK =11.84
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5.2.10.3 Sample Programs for Inputting or Outputting Trace Data

Trace data on the screen includes data for 501 or 1001 points on the frequency axis. For inputting and out-
putting data, it {s necessary to transfer data for 301 or 1001 points from the left side (start frequency) in
order. Each point level is expressed by ar integer from 1792 to 14592 (however, if the trace exceeds the

upper limit of the vertical scale, a value greater than 14392 is transferred).

14592
2
g
=
3
&
=
] [ 1\
1792 ——W/ M‘""‘W
1 101 201 301 403 501 601 701 801 841 1001
(51 (101} @51y 201} (251) (301) (381} (401} (481} {501}

Number of data points

Figure 5-4 Relationship between Screen Graticule and Trace Data

Trace data can be mput or output in either ASCII or binary format.

Table 5-23 Trace Accuracy Specification Codes

GPIB Code

Description

TPS

Sets the number of measurement points to 501.

TPL

Sets the number of measurement points to 1001,
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1/O format

Description

ASCH format

DDDD  CRLF

T
I Delimiter

Data for one point

Five-byte data without header

Input GPIB code { Output GPIB code
Memory A TAA TAA?
Memory B TAB TAB?
Binary format DD DD o DD DD+ EOI
T
Detimiter

Low-order byte
for lst point

High-order byte
for 1st point

Low-order byte
forl001/501st point

High-order byte
for 1001/501st point

Fach point data is divided into two parts: high-and low-
order bytes, EQ1 signal is attached at the end of the data for
continuous 1001/501 points.

Input GPIB code | Output GPIB code
Memory A TBA TBA?
Memory B TBB TBB?
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Example VB-14: Read the trace data in ASCI] format

Dim (1000} As String * Alecate an array in the buffer for 1001 pomnts.
Dim i As Integer

Calf ibch(spa} * Perform a device clear.
Calt tbwrt{spa, "DLO"} *CRLFEQI
Cail tbwri{spa, "DET NEG"} * Set it to the negative detector.

Call ivwritspa, "TAA?™)

Fori=4 To 1000 Step 1 * Repeat the operation for 1001 points,
tréi) = Space(7) * Allocate a total of 7 bytes (5 byles for the data, and 2 bytes for
* delimiters).
Call ibrd(spa, tr(i}) * Read the data.

RichiTextBox1.Text = RichTextBox}. Text & "tr(" & Str() & "y=" & Lefi(a{i). 3) & vbCiL{
* Output it to the screen.
DoEvents
Nexti

Call ibwrt(spa, "DL3™) * Convett the delimiter back into the standard format.

Example VB-15: Read the A memory data in binary format

Dim tr{100G, }) As String * Seta 2 dimensional array.
Dim i As Integer

Call ibch{spa) * Perform a device ciear.
Call ibcontig(Q, 26. 0) " Set the GPiB-board soffware so that the End bit of the Thsta
" variables is set to 1 only when EOF has been received.
Call ibwrt(spa, "DL2") > Set the delimiter to EO! only.
Call ibwrt(spa, "DET NEG™) * Set 1t to the negative defector.
Call ibwrt(spa, "TBA?™) * Query for Trace A in binary data
Fori=0To 1000 Step 1 * Repeat the operation for 1001 peints.
(3, 0) = Space( 1) ” Allocate 1 byte.
Call ibrd(spa, tr{i, 03 * Read the upper | byte,

trii, 0) = Hex{Asc(tr(i, 1))

tr(i, 1) = Space(1) * Allpcate 1 byte.
Cal} tbrd(spa, tr(i, 1)) " Read the lower | byte.

tr(i, 1) = Hex{Asc(tr(i, D))
IfLen(ir(k, 1)y= 1 Thea

(i, 13y ="0" & (i, 1)
End If

RichTextBoxi. Fext = RichTextBox] Text & (i, 0} & (i, 1) & vbCrLf
* Convert the data into numeric data and display them on the

’ screen.
If (ibsta% And &H2000) > 0 Then * Check if the End bit is setto 1.
Exit For * Exit from the For statement.
End If
DoEvents
Next1

Call ibwri(spa, "DL3") * Set the delimiter to both the CR and LF.
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Call ibconfig(0, 26, 1) * Reset the GPIB softwar to the standard settings.

Example VB-16: Enter data into A memory in ASCII mode
(When the 501 peint mode is set, change 1001 and 1000 to 501 and 500, respectively.)

I2im trdata{ 10003 As Integer
I>im § As Integer

trdata{0) = 1792 " Provide a temporary data used to test the input {¥).
For i=1To 1060 Step 1
trdata(i) = Str(Vat(irdata{i - £} + 12)
DoEvents
Next 1 * When there is the data. the steps between the place marked with
* (* ) and this point are not required.
Call ibelr{spa} * Perform a device clear.
Call ibwri{spa. "AB"™) * Set Trace A to BLANK,
Call ibwrt{spa. "TAA") ” Set Trace A in ASCIL
For =G To 100G Step * Send data corresponding to 1001 poins.
Calt ibwr{spa, CStr(trdata(i})) * Obtais an unuosed fiie number.
DoEvents
Next i
Call ibwrt(spa, "AV") * Set Trace A to VIEW,
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5.2.10.4 Program Examples Using the Status Byte
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Example VB-17: Execute single sweeping and wait until its finished {when not using SRQ)

D stale As Integer

Call ibclr{spa}

Call ibwrt(spa. "SI")
Call ibwrt(spa. "OPRE™)
Call ibwrt(spa. "*CLS™)
Call ibwrt(spa. "SI")

Do

Cail ibwrt(spa, "*STB?™)
Rabuff = Space(8)

Cail ibrd(spa, Rdbuff)
state = Val(Rdbuff}

DoLvents
Loop Until (state Aad 128)

* Performs a Device Clear,

" Turn the single sweep mode on.

* Enables Sweep-end bit of operation status regisier
* Clear the status byte.

’ Begin sweeping.

" Query command to read fhe status byte,

* Reserve a maxbmum of 8 bytes including the delimiter.
* Read the data.

* Converl the character siring into numeric values.

* Check the loop for other events currently taking place.
* Exit from the toop if the sweep-end bit is setto 1.

Example VB-18:Measure CW-ACP, and read the measurements {When not using SR(} signals)

IYim state As Integer
Dim sepl As Integer, sep2 As infeger

Dim UPF As String, LOF As String, UPL: As String, LOL As String

Dim i As Integer
Dim cnt As Integer

Cali ibclr(spa)

Cali ibwrt{spa, "TACPST MNL")
Calt ibwrt{spa, "CF 1500MZ"}
Calt ibwrtéspa, "SP 250K2™}
Calt ibwrt{spa, "RB 1KZ")

Call ibwrt{spa, "VB 3KZ")

Calf ibwrt{spa, "ST 205C")

Cal ibwrtispa, "CSBSDEL"}
Call ibwrt{spa, "CSBSIN 30K2,21K72")
Calt ibwrti{spa, "OPR 16")

Calt ibwrt{spa, "*CL3")

Calt ibwrt{spa, "ACP ON")

o

Call ibwrt{spa, "*STB?™)
Rdbuff = Space(8)
DoEvents

Cal ibrd(spa, Rdbuff)
state = Val(Rdbuff}
DoEBvents

L.oep Until {state And 128)

Call ibwrt{spa, "ACP?"}
Rébuff = Space(3)

Cali ibrd(spa, Rdbuff)

ent = Clnt(Rdbuff}

* Perform a device elear.

" Set ACP measurement conditions manually.

* Set a center frequency of 1.5 GHa.

" Set a span of 250 kHz.

*Setan RBW of | kHz.

*Seta VBW of 3 kHz.

* Set a sweep time of 20 sec.

* Clear the chansel space and bandwidth previously set.

* Set a channel space of 50 kHz and a bandwidth of 21 kHz.
* Set Measuring bit of Operation Status Register to Enabled.
* Clear the status byte.

* Start the ACP measurement.

" Query for the status byte.
* Alfocate § bytes.

* Read the data.

* Convert the data in ASCII format into binary format,

* Execute other events in Windows at this fime.

* Return {0 the De statement unti! the Measuring bitis set to 1.

’ Query for an ACP measurement result.

* Alfocate a totat of 3 bytes: 1 byte for integer and 2 bytes for
* delimiter.

* Read the data.

* Convert the buffer contents into integer-type data.
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Fori=1"Tocnt Step !

Rdbufl = Space(81) * Allocate a total of 81 bytes: 19 % 4 byies real number (Max.} + 7,

: P %3+ CRLF,

Call ibrd(spa, Rdbufl) * Read the data.

sepi = InStr( 1. Rdbuif, ".", 0} > Search for the ifem separator {this is a comma) from the head of
* the buffer.

LOF = Lefi(Rdbuff, sepl - 1) * Read the character strings between the head of the buffer and the

’ separator.
sep2 = InStr(sepl + 1, Rdbuff, ",", 0} * Search for the next item separafor (this is a comma).
LOL = Mid(Rdbufl, sepl + 1, sep2 - sepl - 1)~ Read the strings between the separators.
sepl = InStr(sep2 + 1, Rdbutt, ",", 0} * Search for the next item separator (this is a comma).
UPF = Mid(Rdbuft, sep2 + 1, sepl - sep2 - I} Read the strings between the separators.
sep? = InStr{sepi, Rdbuff, Chur(13), 0} * Search for the next item separator {this is the CR}.
UPL = Mid{Rdbuff, sepl + 1, sep2 - sepl - 1) . " Read the strings between the separators.
RichTextBox]. Text = LOF & "Hz; " & LOL & vbCrLf & UPF & "Hz: " & UPL & vbCrlf

* Qutput the screen.

Dofivents
WNext i

Example VB-19: Reading the peak frequency and level at the end of a single sweep (when using SRQ)

1im boardlI> As Integer
Dim I As Integer

Dim res As Integer

Dim CFLEV As String

boardID =0 * Set the board ID.
Call ibeir{spa) > Performs a Device Clear,
Call ibwrt(spa, "SI") * Turn the single sweep mode on,
Call ibwrt{spa, "*CLS") " Clear the status byte.
Call ibwrt{spa, "OPR 8") * Enables the Swecp-end bit of the operation status register
Calf ibwrt(spa, "*SRE 128" * Enables the Operation status bit of the status byte.
Call ibwrt{spa, "SC™) " Specify Send mode for the SRQ signal.
Forl=17To 10 Step 1 * A loop of 10 times

Call ibwrt(spa, "S1") * Begin sweeping

Call WaitSRQ{boardll), res} > Walt untif SRQ interruption occurs.

Call ibwrt(spa, "PS™) * Execute the peak search.

Call ibwrt(spa, "MIFL?") > Query for marker frequency and level

Rdbuff = Space(43) * Reserve 43 bytes.

Calf tbrd(spa, Rdbuff) ' Read the data,

CFLEV = Lef(Rdbuff, InStr(1, Rdbuff, Chr(13),0) - |)
RichTextBoxt. Text = RichTextBox}. Text & "Freq ,Lebel = " & CFLEV & vbCrLf
* Display data on the screen and start a new line.
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DoEvents * Execute other events in Windows if any.
Next I

Example VB-20 Outputting the current screen data in bitmap format and saving it into the file (bit-
map.bmp)

NOTE:  Depending on the copy image, compression of files and screen status, the amouni of bitmap data varies.
A data file of up to 300 KB can be ontput.

Tmo%=14 " A timeout of 30 sec.

Call ibtmo(spatmo9) * A timeout of 30 seconds is set.

Call ibwrt{spa."D1.2"} * Selects only EO! as a delimiter,

Call ibwrt{spa."BCIMAG SCOL"} * Sets a simple color image to make a copy.

Call ibwrt{spa,"HCCMPRS OFF™) " Furas the compression mode off.

Call ibwrt{spa."BMP?") * Requests the bimap data output.

Call ibrdfispa,"bitmap bnp"™} ’ Saves the bitmap data into the file.

Call ibwr{spa,"DL0"} * Changes the deiimiter back to CR, LF ard EOL.
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5.3 RS-232 Remote Control Function

Most controllers (such as personal computers) do not have a GPIB interface, but the R3131 series can still
be controlled using the RS-232 interface.
5.3.1 GPIB and RS-232 Compatibility
The control codes and functions are the same as those used for serial control, except for those which espe-
cially refer to the GPIB interface.
5.3.2 Features of RS-232 Remote Control
The following functions can be controlied by serial control.

< Measurement conditions setup:Measurement conditions each can be input in much the same as the
key operation on the front panel.

*  Qutput of the setup staius: Both the setup status and data can be read out.
»  Status: Status bytes which show the current status of the analyzer can be read

out in the same way GPIB readouts.

5.3.3 Parameter Setup Window

REF 0.0 dbn
10 4B/ *4 Write Horm B _Blank Horm

Config
R 1 ¢
..+ Address

i
1
[Eo0 {200 ][ za00 | 4800, | (Tazea] | | I
pata tencit 7| NN
Stop Bit ¢ i
parity 8it [N 000 ] [Even]
Flaw Contral
- —

RE242

Bisplay

o

CEWTER 30.000 Wiz SEAT 008 Wiz
RBW 10 kHz VAW 10 kHz  SWP 26 ms  &TT 10 4§

Figure 5-5 Parameter Setup

I. Transmission speed: Select from 600, 1200, 2400, 4800, 9600 or 19200.

2. Data length: Select seven bits or eight bits as the number of data bits.
3. Stop bit: Select one or two bits.

4. Parity check: Select from NONE, ODD or EVEN.

5. Flow control: Select either NONE or XON/XOFF.
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5.3.4 Interface connection

Personal computer

Spectrum Analyzer rear panel

z & i y
& /Jé (O o gle: -
i > RS EERE LTSRN
7 SEEREEERLI LA RN

RS232 Connector

RS-232 cable

Figure 5-6 Connection Between the Controller and the analyzer

Although the analyzer uses only three pins, the controller side needs more connections for input and out-
put.

NOTE:

1. When you send or receive data using the cable connections shown in Figure 5-7, set XON/XOFF to valid
{ON).

2. DCD, DIR and DSR are not used in the analyzer. When you use CTS and RTS, use ¢ cable with cross-con-

nection to connect the controller to the analyzer. Flow control is not performed using CIS or RTS. Set XON/
XOFF to valid (ON) to perform flow control,
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Spin 9pin
2 RxD 37TxD
3TxD 2 RxD
Spectrum 5 GND 3 GND Controller
Analyzer 4 DTR side
side -
L—— 6DSR
e 1 DCD
——— 7RTS
b 8 CTS
Pin No.(9pin} Signal name Remarks
1 DCD:Data Carrier Detector Receive carrier detection
2 RxDD: Receive Data
3 TxD: Transmit Data
4 DTR: Data Terminal Ready
5 GND: Ground Signal ground
6 DSR: Data set Ready
7 RTS: Request To Send Request signat for sending
8 CTS: Clear to Send Clear signal for sending
9 CI: Data signal rate selector N.C

Figure 5-7 Cable Wiring Diagram

8.3.5 Data Format

5.3.5 Data Format

Transmission messages between the analyzer and the controller are in ASCH code character strings and

foliowed by carriage returns {CR) and line feeds (LF).

- L C|[Fj? | CRILY

Spectrum
Analyzer
side

LF|CR| 70|+ {E 8|00

016000

Figure 5-8 Data Format

Controller
side
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5.3.6

5.3.7

5-60

NOTE:
1. Transmission data must be in ASCII code.

2. Delimit the data front the controller with <CR> or <CR + LF>, Query data and the GPIB delimiters are the
same. Therefore, send DLO or DL3 after serial port was opened (vefer to the example of RS-232 remaote pro-
gram).

»  Data transmission example:
Personal computers can recognize both CF 30.0MZ <CR> and CF 30.0MZ <CR + LF>.

The format for query data is +3.00000000000E+07 <CR + LE> {send DLO or DL3). The outpt data
of this R8-232 and GPIB are the same number of characters except delimiters (CR and LF).

Differences Between RS-232 and GPIB

¢ Command code
Trace data input or output can only be formatted in ASCIIL.

Bitmap data files cannot be transferred.

NOTE:  The following commands are unavailable: TBA, TBB and BMP.

Panei Control
During remote control operation, spectrum analyzer panel control is affected as follows.
* The remote lamp does not light.

» The key panel is not disabled.

NOTE:If any settings ave changed during remote control, the operation of the analyzer may become unstable.
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5.3.8 Remote Control Usage Examples

Remote Control Usage Examples

The following examples show typical remote control commands, and are written in “Microsoft Quick Ba-
sic” {licensed by Microsoft Corporation).

The Open command statement OPEN" COMI: 9600, N, 8, 1, ASC” FOR RANDOM AS #1 shown below
has the following characteristics: baud rate is 9600 bps, no parity, 8 bit data length, stop bit of 1, ASCII
format and random access mode.

Example: This program is used fo check the status byte register to see if the sweep has been completed.

OPEN "COM [:9600,N.8, 1L ASC” FOR RANDOM AS #1

PRINT #1, "DL3” ' CR and LF are set as the GPIB delimiter,

PRINT #1, "SP” * Singie sweep 15 performed.

PRINT #1, "OPRS” " Sweep completion bit in the GPIB operation register is sel.
PRINT #1, "CLS™ ' Clearing the status bytes.

PRINT #1, "8F ' Singie sweep is performed.

MEAS.LOGP: * Read out the status bytes.

PRINT #], "*STB?”
INPUT #1, STAT
IF (STAT AND 128} = 0 THEN GOTO MEAS.LOOP

PRINT #1, "PS” * Peak search.

PRINT #1, "ML?” * Read out the peak level.
INPUT#I,MLEVEL

PRINT MLEVEL

ENI>
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6 SPECIFICATIONS

6.1 R3267 Specifications

(1} Frequency

Characteristics

Description

Frequency range:

100 Hz to 8 GHz

Frequency Frequency Harmonic order N
band
100 Hz to 3.5 GHz 0 1
1.6 GHzto 3.5 GHz 1 1
3.5GHzto7 GHz 2 1
6.9 GHz to 8 GHz 3 ]
Built-in Y1G tuning pre-selector at 1.6 GHz to 8 GHz

Frequency reading accuracy:

+ (Frequency reading x Frequency reference accuracy + Span X Span accu-
racy + 0.15 x Resolation bandwidth+ 10 Hz)

Marker frequency counter
[(SPAN < 1 GHz)
Accuracy (S/N > 25 dB):
Delta counter:
Resoiution:

+ (Marker frequency X Frequency reference accuracy + 5 Hz x N+ 1L8D)
I (AFrequency x Frequency reference accuracy + 10 Hz x N +2L8D)
1 Hzto 1 kHz

Reference frequency sowrce
stability
Aging:

Temperature stability:

A warm-up (Nominai):

£3x10%day 1 x 107 /year

+5%x 10%day %8 x 10" /year (OPT21)
+1x 107

+5 % 1078 (OPT21) }

+5 % 10°%/3 min (In reference to the frequency measured 60 min. after the
power-on)

Temperature range: 0 to 40°C in reference
to the frequency measured at 25°C £2°C

Frequency stability
Residual FM (ZERO span):
Drift:

< 3 Hz x Np-p/0.1 sec
Same as the reference source (After a warm-up of 60 min.)

Signal purity:
(dBc/Hz)

Offset
Frequency I kHz 10 kHz 100kHz | 1 MHz
100 Hz to 1 GHz 100 -113 -118 -135
1 GHz to 2.6 GHz -100 -110 -118 -135
2.6 GHz to 8 GHz -98 -108 -112 -135

Frequency span
Range:
Accuracy:

200 Hz to 8 GHz, ZERO SPAN

+ 1%
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Characteristics Description
Resolution bandwidth (3dB)
Range: 10 Hz to 10 MHz (1. 3. 10 sequences}, 3 MHz
Accuracy: £25%:; RBW = 3 MHz, 5 MHz

+15%: RBW = 100 Hz to 1 MHz
+25% (25°C £10°C): RBW =30 Hz
Selectivity: <}5:1 (RBW = 160 Hz to 5 MHz)
<20:1 (RBW = 30 Hz)

Video bandwidth
Range: P Hz, 10 MHz (1, 3, 10 sequences), 5 MHz
Frequency sweep
Sweep time:

Zero span: I ysec 10 1000 sec
Span > 0 Hz: 20 msec to 1000 sec
Accuracy: 3%
Trigger: Free Run, line, video, external, IF
Gated sweep
Gate position: 100 nsec to 1 sec
Resolution: 100 nsec
Gate width: 1 usec to | sec
Resolution: 100 nsec
Trigger: IF {Mixer input is -40 dBm or more) External trigger or External gate
Delayed sweep
Delay time: 100 nsec to 1 sec
Resolution: 100 nsec

{2) Amplitude Range

Characteristics Description

Measurement range: +30 dBm 1o Average noise level
Maximum safe input

Average continuous power +30 dBm (1W)

{Input ATT > 10dB):

DC input: OV (DC signal must not be applied)
Display range 10 x 10Dy

Log; 10, 5,2, 1, 0.5dB/Div

Linear: 10% of reference level/Div

Reference level range

Log: -140 dBm to +60 dBm (in 0.1 dB steps)
Linear: 22.4nV to 223V (steps of about 1% of full scale)
Input attenuation range 010 75 dB (5 dB steps)
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(3) Dynamic Range

6.1 R3267 Specifications

Characteristics

Description

Average noise level

Resolution bandwidth 100 Hz Frequency Frequency band Average noise level
Input attenuation 0dB 1T ks ) 00 dBm
Video bandwidth 1 Hz T G o0 dbm
100 kiHz 0 -101 dBm
1 MHz 0 -125 dBm
10 MHz t0 3.5 GHz 0 -(130 - f (GHz)) dBm
1.6 GHz t0 3.5 GHz ! -125 dBm
3.5 GHzto 7.0 GHz 2 -125 dBm
6.9 GHz to 8.0 GHz 3 -125 dBm
1 dB gain compression: 10 MHz to 100 MHz -3 dBm
100 MHz to 8GHz 0 dBm
(4)  Spurious Response
Characteristics Description

2nd order harmonic distortion

Frequency range | Frequency band| Mixer level
<-70 dBc | 10 MHzte 3.5 GHz 0 -30 dBm
< -90 dBc > 1.6 GHz 1,2.3 -10 dBm

2 signal 3rd order harmonic
distortion Frequency range | Frequency band| Mixer level
<-70dBc 10 MHzto 100 MHz 0 -30 dBm
< -80 d3c 100 Hzto | GHz 0 -30 dBm
< -85 dBc 1 GHz 10 3.5 GHz 0 -30 dBm
< -9 dBe 1.6 GHz to 8 GHxz 1,2,3 -30 dBm
Image/multiple/out-band response
Frequency range
<70 dB¢ 10 MHz to § GHz
Residual response (no input, input
ATT O dB, 5062 termination) Frequency range
< -100 dBm 1 MHz to 3.5 GHz
< -90 dBm 300 kHz to 8 GHz
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(5  Amplitude Accuracy

Characteristics Description
"Igrequency response (with an input
attenuation of 10 dB, band 1,2 or 3 TFrequency band Frequency range
is automatically tuned on the pre- D 100 Bz t0 35 GHAT 5 dB
selector): : —

0 30 MHz to 2.6 GHz+1.0 dB
i 1.6 GHz to 3.5 GHzx1.5 dB
2 3.5GHzto 7.6 GHzx1.5dB
3 6.9 GHz to 8.0 GHzx1.5 dB

Flatness within the bands
{Relative values)

Complementary error due to +0.5 dB
band switching

For a 30 MHz calibration signal |100 Hz to 8.0 GHzt3.0 dB

Calibration signal accuracy -10 dBm #0.3 dB

{30 MHz):

IF gain error 0 dBm to -50 dBm +0.5dB
{After avtomatic calibration): 0 dBm to -80 dBm .7 dB

Scale display accuracy
{after automatic calibration)

Log: 0 dB to -90 dB
+0.85 dB max
+).2 dB/1 dB
Linear: + 5% of reference level
Input attenuation switching error  [100 Hz 1o 8 GHz +1.1 dB/5 dB steps, 2.0 dB max
(in reference to 10 dB, at 15 dB to
75 dB)
Resolution bandwidth switching  [<20.3 dB (RBW = [00 Hz to 5 MHz)
error <+1.0 dB (RBW = 30 Hz)

{Resolution bandwidth in reference
to 300 kHz, after automatic cali-
bration):
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Characteristics

Drescription

RF input
Connector:
Impedance:
VSWR (Input ATT 2 10 dB
sefting frequency):

N-type female
50€2 (nominal}
< 1.5 1{< 3.5 GHz) (hominal)
< 2.1} (> 3.5 GHz) (nominal)

Calibration signal output
Connector:
Frequency:
Impedance:
Amplitude:

BNC female. front panel

30 MHz x (I * frequency reference accuracy)
50 {(nominal)

-10 dBm 0.3 dB

10 MHz frequency reference
output
Connector:
Impedance:
Freguency accuracy:
Amplitude range:

BNC female, rear panei

5002 (nominat)

10 MHz x frecuency reference accuracy
0 dBm £5 dB

10 MHz frequency reference
input

Connector:

Impedance:

Amplitude range:

BNC female, rear panel
508 (nominal)
-5 dBm to +5 dBm

Probe power supply:

+12.6V (100mA) (nominal)

21.4 MHz, It output

Connector: BNC female, rear panel
Impedance: 50L) {(nominal)

421.4 MHz, IF output
Connector: BNC female, rear panel
Impedance: 5002 (nominal)

Video output
Connector: VGA (15 pins, female), rear panel

640 x 480 dots (equivalent to VGA)

X axis output

Connector: BNC female, rear panel
Impedance: 1 k2 (nominal), DC coupled
Amplitude: About -5V to +5V
Y axis output
Connector: BNC female, rear panel
Impedance: 220£2 (nominal)
Amplitude: About 2V for full scale {with 10 dB/div)
External trigger input
Connector: BNC female, rear panel
Impedance: 10 k£ (nominal), DC coupled
Trigger level: TTL level
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Characteristics

Description

External gate Input
Connector:
Impedance:

Stops sweeping:
Allowed to sweep:

BNC female, rear panel

10 k€ (nominal), DC coupled

While a TTL output is at LOW level
While a TTL output is at HIGH level.

Power output:

Trigger output
Connector: BNC female, rear panel
Amplitade: TTL level
Audio output (demodulation
audio)*
Connector: Small-type monophonic jack, front panel

0.2W max, 3202 (nominal}

IO interface
GPIB:
RS8232:
Printer;
Extended I/0 port:
FDD:

IEEE-488 bus connector, rear panel
D-SUB 9pins, rear panel

D-SUB 25pins, rear panel

D-SUB 25pins, rear panel

3.5 inch floppy disk drive

Direct print:

Output with ESC/P, PCL, ESC/P raster commands

*: option

(7  General Specifications

Relative humidity

Characteristics Description
| gy
Temperatare
Operating environment range  [0°C to +50°C
Storage environment range -20°C to +60°C

85% or less (Without condensation)

AC input power source

Automatic switching to 100 VAC or 200 VAC

For 100 VAC: 106 to 120 VAC, 50 or 60 Hz
For 200 VAC: 220 to 240 VAC, 50 or 60 Hz
Power consumption 300 VA or below

Mass

18 kg or less (not including options, accessories, etc.)

Dimensions

Approximately F78(H) x 355(W) x 423.5(D)mm

(rear feet and connectors are not included in above dimensions)
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{1y Frequency

6.2 R3273 Specifications

Characteristics

Description

Frequency range:

100 Hz o 26.5 GHz
18 GHz to 60 GHz (external mixer used, synchonizable with up to 325 GHz)

Frequency Frequency band | Harmonic order N
100 Hz to 3.5 GHz 0 I
3.5GHzto 7.5 GHz 1 I
7.4 GHzto 154 GHz 2 2
15.2 GHz t0 26.5 GHz 3 4
Built-in YIG tuning pre-selector at 3.5 GHz to 26.5 GHz

Frequency reading accuracy:

4 (Frequency reading x Frequency reference accuracy + Span X Span accu-
racy + 0.15 X Resolution bandwidth+ 10 Hz)

Marker frequency counter
(SPAN < 1 GHz)
Accuracy (S/N > 25 dB):
Delta counter;
Resolution:

+ (Marker frequency x Frequency reference accuracy + 5 Hz x N+ ILSD)
* {AFrequency X Frequency reference accuracy + 10 Hz x N + 21L.8D)
1 Hzto i kHz

Reference frequency source
stability
Aging:

Temperature stability:

A warm-up {Nominal):

+3 % iO'gf‘day £1 x 107 year

+5%x 10%day  +8x 10°¥/year (OPT21)

+1x 107 Temperature range: 0 to 40°C in reference
+5 % 10% (OPT21)

+5 % 1078/3 min (In reference to the frequency measured 60 min. after the
power-on)

to the frequency measured at 25°C £2°C

Frequency stability

Residual FM: <3 Hz % Np-p/0.1 sec

Drift: Same as the reference source {After a warm-up of 60 min.}
Signal purity:
(dBc/Hz)

Offset
Frequency 1 kHz 10kHz | 100kHz | 1 MHz
100 Hz to 1 GHz -100 -113 -118 -135
I GHzto 2.6 GHz -100 -110 -118 -135
2.6 GHzto 7.5 GHz -98 -108 -112 -135
74 GHz1wo 154 GHz -89 -102 -106 -129
15.2 GHz t0 26.5 GHz -83 -96 -100 -123

Frequency span
Range:
Accuracy:

200 Hz to 26.5 GHz, ZERO SPAN
+1%
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Characteristics

Description

Resolution bandwidth (3dB)
Range:
Accuracy:

Selectivity:

10 Hz to 10 MHz (1, 3, 10 sequences), 5 Mz
+25%: RBW = 3 MHz, 5 MHz

+15%: RBW = 100 Hz to | MHz

+25% (25°C +10°C): RBW =30 Hz

<15:1 (RBW = 100 Hz to 5 MHz)

=20:1 (RBW = 30 Hz)

Video bandwidth
Range:

1 Hz to 10 MHz (1. 3, 10 sequences), 5 MHz

Frequency sweep
Sweep time:
Zero span:
Span > (0 Hz:
Accuracy:
Trigger:

1 usec to 1000 sec

20 msec to 1000 sec

+3%

Free-run, line, video, external, IF¥

Gated sweep
Gate position:

160 nsecto | sec

Resolution: 100 nsec

Gate width: 1 usec to 1 sec

Resolution: 160 nsec

Trigger: IF (Mixer input is -40 dBm or more) External trigger or External gate
Delayed sweep

Delay time: 100nstols

Resolution: 100 ns

(2)  Amplitude Range

Characteristics

Description

k
Measurement range

T30 dBm to Average noise level

Maximum safe input
Average confinuous power
(Input ATT > 10dB):

+30 dBm {1W)

DC input: 0V {DC signal must not be applied)
Display range 10 % 10Div
Log: 10, 5,2, 1, 0.5dB/Div
Linear: 10% of reference level/Div
Reference level range
Log: -140 dBm to +60 dBm (in 0.1 dB steps)
Linear: 22.4nV to 223V (steps of about 1% of full scale)

Input attenuation range

0 to 70 dB (10 dB steps)
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(3} Dynamic Range
Characteristics Description
Average noise level
Resolution bandwidth 100 Hz Frequency Frequency band Average noise level
Input attenuation 0dB T kHz 0 50 dBm
Video bandwidth 1 Hz 0Kz 0 706 dBm
100 kHz 0 -101 dBm
1 MHz 0 -125 dBm
10 MHz t0 3.5 GHz 0 -(130 - £ (GHz)) dBm
3.5 GHz to 7.5 GHz i -125 dBm
7.4 GHz to 154 GHz 2 <122 dBm
152 GHzto 22.0 GHz 3 -120 dBm
220 GHz t0 26.5 GHz 3 -117 dBm
1 dB gain compression: 16 MEz to 106 MHz -3 dBm
100 MHz t0 3.5 GHz 0 dBm
35GHzto 7.5 GHz -10 dBm
75GHzt0265GHz -3 dBm

Gy

Spurious Response

Characteristics

Description

2nd order harmonic distortion

Frequency range | Frequency band| Mixer level
<-70dBc | 10 MHzto 3.5 GHz 0 -30 dBm
< -100 dBe >3.5GHz 1,23 -10 dBm

2 signal 3rd order harmonic

distortion :

Frequency range Mixer level

<70 dBc |10 MHz to 1006 MHz =30 dBm
< -80 dBc 100 MHz to 1 GHz -30 dBm
<-85dBe¢ | GHzto 3.5 GHz -30 dBm
<-70 dBc 35GHzt0 7.5 GHz -30 dBm
<-75dBc¢ |7.5CGHzt026.5 GHz -30 dBm

Image/multiple/out-band response

Frequency range
<70 dBc 10 MHz to 18 GHz
< -60 dBe 10 MHz t0 23 GHz
<-50 dBe 10 MHz t0 26.5 GHz

Residual response {no input, input
ATT ¢ dB, 50€ termination) Froquency range
<-100 dBm 1 MHzto 3.5 GHz
<-90 dBc 300 kHz to 26.5 GHz
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6.2 R3273 Specifications

Amplitude Accuracy

(5

Characteristics

Description

Frequency response (with an input
attenuation of 10 dB, band 1,2 0r 3
is automatically tuned on the pre-
selector):

Flatness within the bands

Relative values

Complementary error due to
band switching

For a 30 MHz calibration signal

Frequency band Frequency range
0 160 Hz to 3.5 GHz=1.5 dB
0 50 MHz to 2.6 GHz=1.0dB
1 35GHzt0 7.5 GHz+1.5dB
2 7.4 GHz to 154 GHz+3.5 dB
3 15.4 GHz to 26.5 GHz+4.0 dB

+0.5 dB

100 Hz to 26.5 GHz+5.0 dB

Calibration signal accuracy
(30 MHz):

-10 dBm +0.3 dB

IF gain error
{After automatic calibration):

0 dBm to -50 dBm
0 dBm to -80 dBm

+0.5dB
0.7 dB

Scale display accuracy
(after automatic calibration)
Log:

Linear:

0 dB to -90 dB

+0.85 dB max

+(.2 dB/1 dB

+ 3% of reference level

Input attenuation switching error
(in reference to 10 dB, at 20 dB to
70 dB)

100 Hzto 124 GHz
124 Hzto 18 GHz
18 GHz 10 26.5 GHz

+1.1 dB/10 dB steps, 2.0 dB max
+1.3 dB/10 dB steps, 2.5 dB max
+1.8 dB/10 dB steps, 3.5 dB max

Resolution bandwidth switching
error

(Resolution bandwidth in reference
to 300 kHz, after automatic cali-

bration):

<+0.3 dB (RBW = 100 Hz to 5 MHz)

<+]1.0 dB (RBW = 30 Hz)
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{6)  Input and Output

6.2 R3273 Specifications

VSWR {Input ATT = 10 dB):

Characteristics Description
[RT mput
Connector: N-type female (can be converted to SMA)
Impedance: 30£2 (nominal)

< 1.5 1 (< 3.5 GHz) (nominal)
<221 o 1 (= 3.5 GHz) (nominal)

Calibration signal output

Frequency accuracy:
Amplitude range:

Connector: BNC female. front panel
Frequency: 30 Mz x (1 # frequency reference accuracy)
Impedance: 500 (nominal)
Amplitude: -10dBm 0.3 dB
10 MHz frequency reference
output
Connector: BNC female, rear panel
Impedance: 50£2 (nominal)

10 MHz x frequency reference accuracy
0 dBm £5 dB

10 MHz frequency reference
input

Connector:

Impedance:

Amplitude range:

BNC female, rear panel
500 (nominal)
0 dBm 5 dB

Probe power supply:

£12.6V (100mA) {(nominal}

21.4 MHz, IF output

Connector: BNC female, rear panel
Impedance: 500 (nominal)

42 1.4 MHz, IF output
Connector: BNC female, rear panel
Impedance: 500 (nominal)

1st LO output
Connector: SMA female, front panel
Impedance: 50€2 (nominal)
Frequency range: 3.921 GHz to 7.921 GHz
Amplitude: > -+10 dBm

Video output
Connector: . VGA (15 pins, female), rear panel

640 x 480 dots (equivalent to VGA)

X axis output

Connector: BNC female, rear panel
Impedance: 1 kQ (nominal), DC coupled
Amplitude: About -5V to +5V
Y axis output
Connector: BNC female, rear panel
Impedance: 220€2 (nominal)
Amplitude: About 2V for full scale (with 10 dB/div)
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6.2 R3273 Specifications

Characteristics

Description

External trigger mput
Connector;
Impedance:
Trigger level:

BNC female, rear panel
10 k) (nominal), DC coupled
TTL level

External gate input
Connector:
Impedance:

Stops sweeping:
Allowed to sweep:

BNC female. rear panel

10 kQ (nominal), DC coupled

While a TTL output is at LOW level.
While a TTL output is at HIGH level.

Trigger output

Connector: BNC female, rear panel
Amplitude: TTL fevel

Audio output (demodulation

audio)*
Connector: Small-type monophonic jack, front panel
Power output: 0.2W max. 320 (nominal)

1/0 interface
GPIB: IEEE-488 bus connector. rear panel
RS232: D-SUB 9pins, rear panel
Printer: D-SUB 25pins, rear panel
Extended /O port: D-SUB 25pins, rear panel
¥DD: 3.5 inch fioppy disk drive

Direct print:

Qutput with ESC/P, PCL, ESC/P raster commands

*: option

(7Y General Specifications

Characteristics

Description

Temperature

Relative humidity

Operating environment range
Storage environment range

0°C to +50°C
-20°C to +60°C
83% or less {Without condensation)

AC input power source

Automatic switching to 100 VAC or 200 VAC
For 100 VAC: 100 to 120 VAC, 30 or 60 Hz
For 2060 VAC: 220 to 240 VAC, 50 or 60 Hz

Power consumption

300 VA or below

Mass

18 kg or less {not including options, accessories, etc.)

Drimensions

Approximately 178(11) X 355(W) X 423.5(Djmm

(rear feet and connectors are not included in above dimensions)
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6.3 Specifications for the Memory Card (Option)

6.3  Specifications for the Memory Card (Option)

Specifications Memory card
Connector 68-pin two piece connector
Interface Compliant with JEIDA Ver4.0

External dimensions

TYPE-1(86 x 54 x 3.3mm)
TYPE-II (86 x 54 x Smm)

Environmental conditions

Operating temperature: 0°C to 55°C
Storage temperature: -20°C to 60°C
Relative humidity: 95% or less (Without
condensation)
Note: The data shown above may vary
depending on card manufacturers.
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APPENDIX

A.1 Before Contacting with a Problem

When a problem occurs, check the list below. If vou cannot fix the problem, contact a sales representative

A.1 Before Contacting with a Problem

from the address and telephone number located at the end of this manual. The problems shown below are not

covered by warranty.

Problem

Probable Cause

Solution

Power indicator does not light.

Two power switches are not
turned on.

The MAIN POWER switch {on the
rear panel) and the POWER switch
{on the front panel} must be turned on.

The power cable is not con-
nected properly.

Turn off the MAIN POWER and the
POWER switches, and then connect
the power cable to the AC power con-
nector on the analyzer. Finally, con-
nect the other end of the power cable
to the outlet (refer to Section 1.3.4).

The power fuse is blown.

Check the power fuse (refer to Section
1.3.3). If the fuse is blown, an abnor-
mal condition may have occurred.
Contact a sales representative for
repair.

Error message is displayed.

An operational error occurred.

A matfunction or failure of the
analyzer is the cause of this
problen.

Refer to the list of error messages to
fix the problem (see Section A.2).

No trace is displayed on the screen
with the SWEEP indicator lit.

Trace intensity is too low,

Adjust the trace using the INTEN-
SITY bution.

Bad connection with the input
cable or connector.

Reconnect the input cable or connec-
tor.

Not sweeping

The sweep mode is set to SIN-
GLE.

Set the mode to REPEAT.

Signal level is incorrect.

AMPTD CAL has not been
adjusted.

Perform the calibration.

Pressing a key has no effect.

GPIB is set to the remote con-
rol.

Cancel the program currently being
executed and press the LCL key.

Cannot read from the floppy disk
drive {Recall function),

Defective floppy disk

Confirm that the floppy disk is defec-
tive by trying it in another drive.

Defective tloppy disk drive

Contact a sales representative for
repairs.
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A.l Before Contacting with a Problem

Problem

Probable Cause

Solution

function).

Cannot save to a floppy disk (Save

The write protect tab is in the
ON position.

Move the write protect tab to the OFF
position.

The floppy disk is not format-
ted.

Format the floppy disk.

Insufficient memory

Use another floppy disk,
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A.2 Error Message

A2 Error Message

In this section, the error messages that are displayed while the analyzer is being used are described.

Code Error message Remarks
1 Sound demodulation is active.
Tumn Sound demodulation off.
2 Vertical scale is set to Linear.
Set the scale to dB/div.
3 Preselector is furned on.
Select manual tuning.
3 Span is set to 0 Hz.
Change the span.
7 Trace mode is set to Blank.
Change to Write mode.
3 Not available for baseband freq.
Move marker before executing.
9 Power measurement is active.
Turn power measurement off.
10 Signal track is active.
Turn Signal Track off.
11 Noise measurement is active.
Turn Noise measurement off.
i3 Frequency Counter is active.
Turn Frequency Counter off.
14 Delta marker is not active.
Turn the Delta marker on.
15 External mixer is selected.
Set the mixer to Internal.
17 Not available in Separate-screen mode.
Set to Full-screen mode.
18 View/Blank Trace mode is selected.
Set the Trace to Write mode.
19 Trigger source incorrect. Set the trigger source to Video or IF.
Set the trigger source to Video/IF. Change the trigger source to Video or IF,
20 Marker not on selected trace.
Move the marker first.
22 Scale not set to 10dB/div.
Change to 10dB/div first.
23 Parameter is out of range.
25 Calculated power is off the scale. Calculated result is outside the scale.
Set the reference level to a higher value.
26 Editor is active.
Quit the editor first.
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A.2 Error Message

Code Error message Remarks
27 Frequency table contains no data. There is no data in the frequency table.
Enter data into the table.
28 No Cal signal detected.
Check the CAL OUT signal.
30 Not available for OBW measurements.
Quit OBW first.
31 Not available for Harmonics measurements.
Quit Harmonics first,
32 Not available for Spurious measurements.
Quit Spurious first.
33 Not availabie for ACP measurements.
Quit ACP first.
34 Not available for ACP graph mode.
Quit ACP graph mode first.
35 Eye Opening measurement is active. The eye opening measurement function is
Turn Eye Opening measurement off. being performed.
' Turn the eye opening measurement fane-
tion off. :
37 Internal mixer is selected.
Set the mixer to External,
39 Trace average is operating.
Turn Trace average off.
41 Trace Point is set to 301,
Change to 1001.
42 Not available.
Turn off Zoom mode.
43 No trace data.
44 Attenuator is set to manual,
Select Auto mode.
45 The active marker is out of range.
Move the marker or check the search conditions.
46 No peak points found.
Check the search conditions.
47 There are no more peak points.
48 Trace Max/Min Hold is active.
Turn Max/Mix Hold off.
49 Normal marker is not active.
Turn the Normal marker on.
52 Currently sweeping.
Stop the sweep before proceeding.
60 Vertical scale is set to dB/div. The vertical axis is not set to a linear scale.

Set the scale to Linear.

Set the linear scale.
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A.2 Error Message

Code Error message Remarks
67 Not available in F/T or F/F mode. Cannot be executed while the F/T, the F/F
or the zoom function is being used.
Reset the zoom function.
68 Not available in T/T or T/F mode. Cannot be executed while the T/T, the T/F
or the zoom function is being used.
Reset the zoom function.
69 Not avatlable in T/T mode.
70 Display line is not active. The Display line cannot be selected
because it is not active.
71 Limit Line 1 is not active. Limit Hine 1 cannot be selected because it
is not active.
72 Limit Line 2 is not active. Limit line 2 cannot be selected because it
is not active,
73 No limit ines are active, Limit line | and Limit line 2 cannot be
selected because they are not active,
74 Invalid data mode, The Y data mode is set to the Absolute
Set to Relative mode. mode,
Change Y data mode to Relative mode.
75 Not available.
Set to F/T or F/F mode.
76 No 3rd order peak found.
Check the search conditions.
77 This function is not available. The trace is not zoomed in.
78 This function is already active. The trace is already zoomed in.
79 Trace Normalize is active.
Turn Trace Normalize off.
80 | Not available in Gated sweep mode.
81 Not available in Manual sweep mode.
82 | Not available in Window sweep mode.
83 Not available in either
Manual or Window sweep mode.
85 Incorrect data. The measurement condition is incorrect.
Set span to (1.0 + alpha)*T{ or more. Change the measurement condition to
meet the foliowing:
Frequency span > (1.0 + Rolloff factor) x
Symbol rate
87 Root Nyquist filter is active.
Turn the filter off.
88 Separate-screen mode is active.
Change to Full-screen mode.
90 Not available,

Set XY anchor first.
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A2 Error Message

Code Error message Remarks
95 Not available.
Turn off Artificial Analog mode.
96 Not available.
Turn on Artificial Analog mode.
100 | Not available in High speed ADC mode.
105 | Not available in Frequency Domain mode.
110 | Not available in Continuous peak mode.
11 Not available in Continuous XdB Down mode.
115 | Trigger sowrce is not VIDEO or EXT.
Set trigger to VIDEO or EXT.
120 | Not available.
Change the sweep time to less than 500sec.
300 | Printer is not ready.
Check printer setup.
301 Printer cable problem.
Check printer cable.
302 | Printer not responding.
304 | SIO port is busy. Serial I/O port is in operation.
Check to see if the item is properly set in
the RS232 dialog box under the Config
menu.
305 | Input buffer overflow. The input buffer overflowed.
Send the data again to the input buffer.
400 | Input ATT Cal failed. The calibration failed.
Run the user self test to check the problem
again.
401 | IF Step AMP Cal failed. The calibration failed.
Run the user self test to check the problem
again.
402 | Log Linearity Cal failed. The calibration failed.
Run the user self test to check the problem
again.
403 | Total Gain Cal failed. The calibration failed.
Run the user self test to check the problem
again.
404 | RBW Switching Cal failed. The calibration failed.
Run the user self test to check the problem
again.
405 | Amplitude MAG Cal faited. The calibration failed.

Run the user self test to check the problem
again.
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Code Frror message Remarks
406 | Insutficient Cal data. Cannot be corrected because of insuffi-
Execute CAL ALL. cient correction conditions.

Perform CAL ALL.

409 | Normal ADC Cal failed. The calibration faited.
Run the user self test to check the problem
again.

600 | Hlegal parameter(s).

601 | Hiegal file or device name.

602 | Incompatible firmware version.

Data cannot be used with this analyzer.

603 | Cannot be formatted. The device cannot be formatted.
Try to format it using personal computer
and so on.

604 | Cannot rename this file. The file name on a RAM disk cannot be
changed.

605 | Corrupt file data. The saved data cannot be used since if is
corrupt.

607 | Specified device does not exist. The specified device name cannot be
found.

Use the correct device name.

608 | No media present. The device is not ready for operation.
Insert a floppy disk or the memory card.

609 | Directory not found.

610 | File already exists.

611 File not found.

612 | Invalid disk format {Type 1) The data saved in the floppy or memory
card s corTupt.
Format the floppy disk or memory card.

613 | Write-protected file. This file cannot be deleted because it is a
read-only file.

‘614 | Disk is full.

615 | Write-protected file. This file is a read-only type.

616 | Read-only media. This media is a read-only type.
Slide the write-protect switch to the write
position.

618 | Invalid boot sector signature. The boot signature cannot be recognized.

The data saved in the floppy or memory
card is corrupt.
Format the floppy or memory card,

619 | CRC error. CRC error occurred. Try one more time. If
the problem continues, format the media.

AT
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A2 Error Message

Code Error message Remarks
621 1 Invalid Frequency-Correction data.
Contact a service engineer.
625 | Device name too long. The device name is too long.
Specify it properly.
626 | Extension too long. The file extension is too long.
A maximum of 3 characters is ailowed.
627 | Filename foo long. The file name is too long.
A maximum of § characters is allowed.
628 | Pathname too long. The pass name is too fong.
Specity it properly.
631 11/Oerror An access error to the floppy disk or mem-
ory card occurred.
Try it again. If the problem continues. for-
mat the media.
633 | Invalid disk format (Type 2) The disk geometry is invalid.
Format the floppy disk or memory card.
634 | Selected file or register is empty. There is no data in the file or register.
Specify the saved data.
800 | The last process is in progress. The spectrum analyzer is busy taking mea-

surements repeatedly.

This process continues until the measure-
ments are complete the number of times
specified.
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A3

A.3 Glossary

Glossary

Average Noise Level

This sensitivity represents spectrum analyzer’s capability of detecting the smallest signal and is directly re-
lated with noises generated from a spectrum analyzer itself. The sensitivity, however, varies depends on the
resolution bandwidth used. In general, the maximum inpul sensitivity of a spectrum analyzer is expressed as
average noise level when the instrument is used with its minimum resolution bandwidth.

Bandwidth Accuracy

The bandwidth accuracy of the resolution bandwidih filter is expressed by the deviation from the nominal
value of the 3 dB lowered point. This deficiency has almost no effect when measuring normal signals at a
continuous level, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Selectivity

The bandpass filter normally attenuates using a Gaussian distribution instead of the so-calied rectangular
characteristic. Consequently, if two adjacent signals of different sizes are mixed, the smaller signal hides at
the tail of the larger signal (Figure A-6).

Therefore, the bandwidth at a certain attenuation range (60 dB) should also be defined. The ratio between the
3 dB width and 60 dB width is expressed as the bandwidth selectivity (BW60 dB/BW3 dB).

BWgp g — [

T BWags
| ¥adB

60 dB

(&) Separation of signai at different levels (b) IF filter sefectivity

Figure A-1 Bandwidth Selectivity

Bandwidth Switching Uncertainty

Several resolution bandwidth filters are used to obtain an optimal resolution in signal specirum analysis ac-
cording to the scan width. When switching from one resolution bandwidth filter to another while measuring
one signal, an etror is generated for the differences in loss. This error is defined as the bandwidth switching
uncertainty.
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Figure A-2 Bandwidth Switching Uncertainty

Frequency Response

This term represents amplitude characteristics (frequency characteristics) for a given frequency. In the spec-
trum analyzer, frequency response means the frequency characteristics (flatness) of the input attenuator and
mixer for the input frequency, and is given in + AdB.

Gain Compression

If the input signal is greater than a certain value, the correct value is not displayed on the screen, and the input
signal appears as if it were compressed. This phenomenon is called gain compressien, and it reflects an error
in the linearity of the input signal range. Normally, the gain compression for a spectrum analyzer is specified
as the input signal level that produces a | dB error from a perfect linear response.

1F Gain Uncertainty

The uppermost scale on the screen is the reference used to read the abselute level of an input signal on the
spectrum analyzer. The level set for this uppermost scale is referred to as the reference level.

The reference level is set using the REF LEVEL key and displayed in dBm or dByl. The absolute accuracy
of this dispiay is determined by the IF gain uncertainty assuming the input attenuator is at a constant level.

Reference level

l
Vi

Figure A-3 IF Gain Uncertainty

Maximum Input Level
This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can be modified
by the input attenuator.
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Maximum Input Sensitivity

This is the maxinnun sensitivity of the spectrum analyzer for detecting signals. Sensitivity depends on the
resolution bandwidth and is affected by the noise generated by the spectrum analyzer itself. The maximum
input sensitivity is normally reflected as the average noise level in the minimum resolution bandwidth of the

spectrum analyzer.
Noise Sidebands

Spectrum analyzer efficiency is reduced by noise generated in the local oscillator and phase lock loop of the
anatyzer. This noise will appear in the vicinity of the spectrum on the screen.

To compensate for this, the sideband of the analyzer is defined so that signals out of the sideband can be an-
alyzed in a certain range. This range is called the noise sideband.

The spectrum analyzer's noise sideband characteristics are shown in the following example.

Example: Suppose the noise level measured in the resolution bandwidth of 1 kHz is -70 dB ar 20 kHz apart
from the carrier. The noise level is normally expressed by the energy contained in the 1 Hz band-
width (Figure A-5(b)). With a bandwidth of 1 Hz, the following applies: Since the value is -70 dB
when the bandwidth is | kHz, the signals within the 1 Hz bandwidth will be lower than this by
about 10 log 1 Hz/1 kHz [dB], or about 30 dB; consequently, it is expressed as -160 dB/Hz at 20
kHz apart from the carrier when the resolution bandwidth is 1 kHz.

M F
70dB
[ AB
*”‘ 3
liﬂlﬂl "hﬂ]ll § i
—
20 kHz
@) (b}

Figure A-4 Noise Sidebands

Occupied Bandwidth

When information is transmitted through radio waves, the extension of the frequency spectrum is caused
along with the modulation. The occupied bandwidth is defined as the width of frequency spectrum that oc-
cupies 99% of all averaged electric power (see Figure A-3).
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Figure A-5 Occupied Bandwidth

Quasi Peak Value Measurements

Reception interference for wireless communication generally occurs as impulse noise. [nterference due to
noise energy is evaluated in proportion to the quasi peak value. The parameters required for this evaluation,
such as measurement bandwidth, detection time constant and so on, are defined as the quasi peak value.
There are two standards which affect this sort of measurement: JRTC for Japan only, and CISPR (Interna-
tional Special Committee on Radio Interference} which applies internationally.

Residual FM

The short-term frequency stability of the local oscillators built in the spectrum analyzer is expressed as re-
sidual M. The frequency width fluctuating per unit time is expressed as p-p. This also determines the mea-
surement limit value when measuring the residual FM of a signal.

Residueal Response

Residual response is a measure of how much (in the input level calculation) the spurious signal generated by
the spectrum analyzer is suppressed. Residual response is generated by leaks of signals such as local oscilla-
tion output in the spectrum analyzer. This should be taken into consideration when analyzing a low-level in-
put signal.

Resolution Bandwidth

The spectrum analyzer uses the bandpass filter (BPF) to analyze the frequency components contained in the
input signal. The 3dB bandwidth of the BPF is called the resolution bandwidth {See Figure A-6(a) below).
BPF characteristics should be set according to the sweep width and the sweep speed used for the trace. This
spectrum analyzer sets the optimal vajue for the sweep width. In general, smaller bandwidths improve reso-
tution s0 the resolution: of the spectrum analyzer should be expressed using the narrowest resolution band-
width (See Figure A-6(b) below).
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RBW = resolution bandwidth RBW RBW

Signal spacing

] |
3dB
RBW < Signal spacing

il
I
H

I
!\

Resolution bandwidth Resolution
() (b

Figure A-6 Resolation Bandwidth

Spurious Response

Spurious signals are signals that cause distortion to an ideal signal, and are classified according to their char-
acteristics.

Second harmonic distortion:
This is the distortion caused by the non-linearity of a spectrum analyzer {especial-
ly generated in the mixer) when an ideal. undistorted signal is input to the spec-
trum analyzer. This performance determines spectrum anaiyzer's capability of
measuring harmonic distortion (see Figure A-7).

Third order distertion:
This is the distortion caused by the non-linearity of a spectrum analyzer when two
signals with different frequencies f1 and f2 are input, thus outputting two signals:
one signal with frequency 2f1-f2; and another signal with frequency 2f2-fi.
The amplitude of these signals depends on the input levels at the mixer (see Figure
A=T), The maximum value is specified.

Image/Multiple/Extra-band responses:
In addition to the two types of spurious signals described above, there is a third
type called "non-harmonic spurious” that is generated by the spectrum analyzer
with a frequency proper to each spectrum analyzer. There are three types of re-
sponses in the non-harmonic spurious: the image, muitiple and extra-band re-
Sponses.

A-13




R3267/73 Spectruzm Analyzer Operation Manual

A3 Gilossary

A
-10 {1 Fundamental l
-20 t y
-30

2nd order
harmonics

-50

-60 70 dB

-70

& /

pos /

100 ;’ 3rd order
/ / harmanics

i AMERN

Display level (dB)

80 40 20 0 420 +40
Input level {dBm)

Figure A-7 Spurious Response

VSWR (Voitage Standing Wave Ratic)

This shows the state of impedance matching when a spectrum analyzer is connected to a voltage source
whose output impedance is ideal and nominal. The VSWR is expressed as the ratio of the maximum value to
minimum value of a standing wave which consists of traveling and reflected waves. The VSWR is another
expression of the reflection coefficient or return loss.

Referring to Figure A-8, The signal at the receiving end E: is the same as the signal at the transmitting end
(Es, or the spectrum analyzer input section) if the impedance of the receiving end is matched fo that of the
transmitting end.

The reflection coefficient is expressed in the formula shown below when the reflected wave Er exists due to
a mismatch between the impedances.

Reﬂectibn coefficient m = Reflected wave Er/Traveling wave Eo
The Return loss is expressed in the formula shown below.

Return loss = 20 log Er/ Eo [dB] VSWR
= {Eo + ER) / (Eo - Er)

The relationship of VSWR with the reflection coefficient is as follows.
VESWR={1+m{)/(1-|m})

The range of VEWR is between 1 and = the nearer to 1 this value is, the better the state of impedance match-
ing is.

Signal to be measured Spectrum analyzer
Sender§ Eo - - Er Receiver
Traveling wave Reflected wave

Figure A-8 V.S.W.R
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Zero Span
The spectrum analyzer sweeps at any frequency along the horizontal axis as the time axis but will not sweep
in zero span mode.
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A.4 dB Conversion Formulas

A4  dB Conversion Formulas

Definitions
0dBY = 1Vrms YdBY = 20log -
0dBm = 1mW YdBm = 10log 21
0dByLY = 1pVrms YdBuV = 20log )1(53
0dBpw = 1pW YdBpw = 10log )f;}:%
Conversion formulas
IfR = 50 Q: IfR =75 O

dBV = (dBm - 13dB)

dBuV = (dBm + [107dB)

dBuVemf = (dBm + 113dB)

dBpw = (dBm + 90dB)
Examples

Converting 1mV into dBuV:

Converting 0dBm into dBuV:

Converting 60dBuLV into dBm:

Converting 10V/m into dBptV/m:

Relationship between dBm and Watt

dBV = (dBm - 11dB}

dBUV = (dBm + 109dB)
dBuVemf = (dBm + 115dB)
dBpw = (dBm + 90dB)

lmV 3
log AHLY. = 103 =
20log Y 20log 107 = 60dBULV

0dBm + 107dB = 107dBpV(R = 50€)
0dBm + 109dB = 109dBuV(R = 75€2)

60dBuV ~ 107dB = -47dBm(R = 30Q)
60dBUY - 109dB = -49dBm(R = 758)

I0V/m — 140dBuV/m

20log iv/m

+50dBm

+40dBm

+30dBm

+20dBm

+10dBm

+0dBm

-10dBm

-20dBm

-36dBm

100W

10W

W

100mW

10mwW

lmW

0.1mW

0.0ImW

0.00lmW
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WARRANTY

ADVANTEST product is warranted against defects in material and workmanship for a period of
one vear from the date of delivery to original buyer.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by buver, unauthorized modification or misuse, accident or abnormal conditions of
operations.

No other warranty is expressed or implied. ADVANTEST specifically disclaims the implied
warranties of merchantability and fitness for a particular purpose.

ADVANTEST shall not be Hable for any special incidental or consequential damages, whether in
contract, tort or otherwise.

Any and all warranties are revoked if the product is removed from the country in which it was
originally purchased. o

SERVICE

During the warranty period, ADVANTEST will, at its option, either repair or replace products
which prove to be defective.

When trouble occurs, buyer should contact his local supplier or ADVANTEST giving full details
of the problem and the model name and serial number.

For the products returned to ADVANTEST for warranty service, buyer shall prepay shipping and
transportation charges to ADVANTEST and ADVANTEST shall pay shipping and fransportation
charges to return the product to buyer. However, buyer shall pay all charges, duties, and taxes
incurred in his country for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All
material in the container should be checked against the enclosed packing list or the instruction
manual alternatively. ADVANTEST will not be responsible for shortage unless notified
immediately.

If the product is damaged in any way, a claim should be filed by the buyer with carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the local
supplier.) Final claim and negotiations with the carrier must be completed by buyer.

SALES & SUPPORT OFFICES

Advantest(Singapore) Pte. Ltd.
438A Alexandra Road
#08.03/06 Alexandra Technopark Singapore 119967
Phone : 65-274-3100 Facsimile : 65-2744055
ROHDE & SCHWARZ Engineering and Sales GmbH
Mihldorfstr. 15 (P.O.B. 80 1429, D-81614 Munich)
D-81671 Munich, Germany
Phone: 49-80-4129-3711 Facsimile : 49-89-4129-3723
TEKTRONIX INC.
P.O. Box 500, M/S 39-520, Beaverton, Oregon 97077-0001
or
Howard Vollum Industrial Park, M/S 58743, Beaverton, OR, 97077, USA
Inside the U.S. 1-800-426-2200
Qutside the US. 1-503-627-1933

——- Technology Support on the Leading Edge ——

ADVANTEST

ADVANTEST CORPORATION

Shinjuku-NS Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokyo 163-0880, Japan
Phone:+81-3-3342-7500 Facsimile:+81-3-5322-7270 Telex:232-4914 ADVAN J







