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Safety Summary

To ensure thorough understanding ol all [unclions and 1o ensure elficient usc ol 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.
* 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 queslions regarding warning labels, pleasce 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: Indicalcs a polentially hazardous situation which will result in death or serious
personal injury.
CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage Lo property including the product.
* Basic Precautions
Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

Ty.

* Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming Lo salcly standards of your nalion when using a product overscas.

«  When inserting the plug into the clectrical outlet, first turn the power swilch 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 itsell. 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.

» Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be deleated il you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.

* Do not vse this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-

0, do not place llower pots or other containers containing liquid such as chemicals near this
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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, {ix it with belis 1o avoid its drop.

*  When conneeting the product Lo peripheral equipment, turn the power ofl

¢ Caution Symbeols Used Within this Manual

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.

» Safety Marks on the Product

The lollowing salety marks can be found on Advantest products.

&: ATTENTION - Refer to manual,
@ . Protective ground (earth) terminal,
* . DANGER - High voltage.

&: CAUTION - Risk of clectric shock.

¢ Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and [unction of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not uscr-replaceable. For a parl replacement, please contact the Advantest
sales office for servicing,

Each product may use parts with limited lite.
For more information, refer to the section in this document where the parts with limited life are
deseribed.
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Main Parts with Limited Life

Part name Life
Unit power supply 3 years
Fan motor 5 years
Electrolytic capacitor 3 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

¢ Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

Store and operale the products under the [ollowing environmental conditions.
An area with no sudden temperature changes,

An area away from shock or vibrations.

An arca [ree [rom moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

¢ Precautions when Disposing of this Instrument

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

Harmf(ul substances: (1} PCB (polycarbon biphenyl}

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Tters possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satisfics the following conditions:
* Anarca [ree [rom corrosive gas
* An arca away (rom dircel sunlight
* A dust-lree arca
* Anarea [ree [rom vibralions

* Aliitude of up 10 2000 m

Direct sunligth

~
CCorrosive
=NkeY

R e e Vi Ve Vi e Vi W

Vibration

Figure-1 Environmental Conditions

*  Operating position

A clear space of 10 centimeters or more [ &The instrument must be used in a
must be kept around the air vents. horizontal position.

A cooling fan, which prevents the
internal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be
unblocked.

Front

Figure-2 Operating Position

*  Slorage position

Frant This instrument should be stored in a horizontal
position.

When placed in a verlical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

& Do not operale in this position.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

* The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is deflined by IEC61010-1 and described below.

Tmpulse withstand voltage (over-voltage) category 1T defined by TEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable Lype, according o the [ollowing table, with the appropriale power cable
type for your country.

- . Raling, color Model number
Plug configuration Standards and length (Option number)
PSE: Japan 125V at7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: AQ1412
Material Safety Law
UL: United States of America 125V at7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250V ato A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 [t} Angled: A(1414
VDE; Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO:  Sweden
SEV: Switzerland 250 Vato A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: A0Q1415
SAA: Australia, New Zealand 250 Vato A Straight:  A01406
Gray (Option 98)
2m (6 [} Angled:  --em-e--
BS: United Kingdom 250 Vato A Straight:  A01407
Black (Option 99)
2 m (6 1t) Angled:  A01417
(m
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: Al114109
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Certificate of Conformity

C€

Signal Analyzer

This is to certify, that

R3477 Series

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC (All of these factors are
revised by 91/263/EEC,92/31/EEC,93/68/EEC) in accordance with EN61326

and Low Voltage Directive 73/23/EEC (All of these factors are revised by 93/68/EEC)
in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Europe GmbH

Munich, Germany
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1. INTRODUCTION

1. INTRODUCTION

This chapter describes the contents of this manual and the product overview of the R3477 series Signal Ana-
lyzer to help vou get the most out of this manual.

1.1 Contents of This Manual

This manual can be used by novices or experienced users of this instrument. You may read through this man-
val [rom Chapter 1 o learn more about this instrument or you may reler (o the table of contents, which is
found at the beginning of each chapter and directly jump to the section that you need.

The contents of each chapter are as follows:

CHAPTER 1. INTRODUCTION This chapter describes the contents of this manual
and the product overview.

CHAPTER 2. PRECAUTIONS WHEN USING THE | This chapler describes precautions when using this

R3477 instrument. Read this chapter before using this instru-
ment.
CHAPTER 3. SETUP This chapter describes how (o setup this instrument.

After setting up this instrument in an appropriate
location, turn on the power and check that this instro-
ment starts correctly.

CHAPTER 4. QUICK START This chapter describes the functions of each part of
the panel and the screen of this instrument. You can

learn how Lo operale this instrument from the opera-
tions and simple examples.

CHAPTER 5. MENU MAP, FUNCTIONAL This chapter describes the menu structure and func-
EXPLANATION tions of soft keys.
CHAPTER 6. REMOTE CONTROL This chapter describes program examples and the

table of commands used when operating this instru-
ment by remote.

CHAPTER 7. SPECIFICATIONS This chapter describes the specifications of this
instrument.

CHAPTER 8. OPTIONS AND ACCESSORIES This chapter describes options and accessories which
are sold separately.

CHAPTER 9. MAINTENANCE This chapter describes how Lo care [or this instrument

such as cleaning, calibration, and storage to maintain
the high performance and smooth functioning of this
instrument. Also this chapter describes how 1o iden-
tify problems and the relevant procedures to follow.
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1.1 Contents of This Manual

APPENDIX This chapter describes the following information:
+  Principles of measurement

»  Technical terms used in this manual

*  How to set up the network

+  How to install the printer driver

*  How Lo set up [ile sharing
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1.2 Product Overview

1.2  Product QOverview

The R3477 Signal Analyzer corresponds 1o the next generalion of digital wircless communication. This
instrument provides the performance, which corresponds to the needs for a broader signal range, a wider
dvnamic range, and a multi-carrier architecture, and corresponds to the various wireless communication sys-
lems by adding the signal analysis soflware option.

The main features of this instrument are as follows:

Various signals can be analyzed by adding the modulation analysis software option.
Wide frequency measurement range: 9 kHz to 13.5 GHz

Extremely low noise lovel: -158 dBm (Lypical value @ 10 MHz 10 1 GHz)

Low distortion: TOT +26 dBm {typical value @ 2 GHz to 3.3 GHz)

Broad modulation analysis bandwidth: >20 MHz

Built-in attenuvator in 5 dB steps

1.3 Other Manuals Related to This Instrument

The following manuals are available for this instrument:

User's Guide (Part Code: {ER3477-U}, This manual)

This manual describes, in addition to how to use the R3477 series Signal Analyzer, the following infor-
mation: sclup, basic operations, applicd measurements, [unction descriptions, controlling by remole,
specifications, and maintenance.

Performance Test Guide (Part Code: {ER3477-T}, English)

This manual describes informaltion, which is required 1o check the performance of the R3477 scries Sig-
nal Analyzer, such as performance test procedures and specifications.
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1.4 Conventions of Notation Used in This Document

1.4 Conventions of Notation Used in This Document

In this document, hard keys, touch-sereen buttons and menus are represented by the following symbols:

Hard keys
“Hard keys” arc hardware keys which arc on the pancl.

Indicates a hard key labeled “Sample.”

Example: | FREQ || LEVEL

Touch-screen system menus

[Sample] Indicates a touch-screen menu, tab, button or dialog box that is labeled “Sample”
and that is sclected or executed when touched.
Example: [Normal] tab, [Option] button

Touch-screen solt menu bar

Indicates a touch-screen soft menu bar labeled “Sample.”

Example:

Sequential key operation

Indicates that you need to touch the | FREQ |key and then touch the
key.

Toggle key operation

Jn) Indicates that you need to touch the key to turn on the

AMarker.

1.5 Trademarks and Registered Trademarks

+  Microsoft® and Windows® are trademarks or registered trademarks of Microsoft Corporation in the
Uniled States and other countrics.

+  Other product and company namcs relerenced herein are trademarks or registered rademarks of their
respective owners.
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2.1

2.2

2. PRECAUTIONS WHEN USING THE R3477

PRECAUTIONS WHEN USING THE R3477

This chapter describes precautions when using this instrument. Read this chapter before using this instru-
ment.

If a Fault Occurs

If any smoke, smell, or noise emanates from this instrument, turn off the MAIN POWER switch, remove the
power cable [rom the AC power conneclor, and then contact an Advantest sales representative immediately.

Removing the Case

The case of this instrument should only be opened by Advantest service engineers.

WARNING:  This instrument contains high-voltage and high temperature parts which may cause electrical shocks
or burns.

2-1
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2.3 Power Fuse

23

2-2

Power Fuse

This instrument is protected from overcurrent by a power [usc. If the power [use blows, there may be some
problems in this instrument. Contact Advantest and request a sales representative to repair this instrument.

The power fuse is placed in a fuse holder which is located on the rear panel.

The power fusc can be checked or replaced according (o the lollowing procedure:

WARNING:  Use the same rating and same type power fuse to prevent a fire.

1. Press the [POWER |switch on the front panel to turn off the power supply if the
instrument operates.

2. Sel the MAIN POWER switch o OFF and remove Lthe power cable [rom the AC
power connector.

3. Remove the fuse holder located on the rear panel by using a flathead screwdriver.

4. Check or replace the power fuse and put the fuse holder back in.

Figure 2-1  Fuse Holder Location

Figure 2-2  Fuse Holder
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2.5

2.4 Built-in Flash Mcmory

Built-in Flash Memory

Becausc [Mash memory is included in this instrument, be carclul of the following:
» Do not turn off the power when the access lamp lights,

Data which is being accessed may be damaged.

NOTE:  Advantest is not responsible for any consequences if any unusual circumstances cause an abnormality to
occur in the built-in flash memory and the stored data is erased or corrupted.

Handling the Touch Screen

Because the touch screen is included in this instrument, be careful of the following:

*  Avoid giving strong impact or excessive force to the screen.

The glass screen may become damaged.

*  Using a hard-pointed material such as a mechanical pencil or a ballpoint may damage the screen.
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2.6 To Avoid Disrupting the Software Environment

2.6

2-4

To Avoid Disrupting the Software Environment

This instrument includes Microsolt Windows XP Embedded.

Because the functions of this instrument depend on the Windows environment, do not alter the Windows envi-
ronment in any way other than described in this manual.

This instrument is nol a dala processor. Only perform the operations which are described in this manual.
1. Non-permilted actions:
* Installing other application programs

*  Changing or deleting items in the control panel (except for those procedures described in "A.2 In-
stalling the Printer Driver” and "A.3 Setting up the Network” in this manual)

= Opening or changing existing files in C drive
*  Starling or operaling other application programs during measurement
*  Upgrading the Windows operating system
«  Tf this instrument operates incorrectly after an application is installed, the Windows operating sys-
temn must be reinstalled. Contact Advantest and request a sales representative to reinstall the sys-
tem.
2. Computer viruses

Depending on how the operating cnvironment is uscd, the sysiem may become infeeled by a compuler
virus.

To prevent any infections, we recommend the following counter measures:

*  Checking for viruses before loading a file or inserting any media from an outside source.
*  Mauake sure that all networks have been checked for viruses before connecting.

Sicps Lo 1ake il this instrument becomes infected by a compuler virus

= Werecommend that the system be reinstalled. Contact Advantest and request a sales representative
Lo reinstall the system.
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2.7 Note on Transportation

2.7 Note on Transportation

When carrying this instrument, be carelul of the fellowing:

» If using this instrument on & cart, secure both this instrument and the cart with a belt.

2.8 Electromagnetic Interference

This instrument may cause electromagnetic interference and affect television and radio. Tf this instrument’s
power is turned off and any electromagnetic interference that may be present is reduced, then this instrument
has caused the interference.

Elcciromagnetic interference [rom this instrument may be prevented by the (ollowing precaulions.
*  Changing the direction of the antenna of the television or radio.

*  Placing this instrument on the other side of the television or radio.

*  Placing this instrument away from the television or radio.

«  Using a dilTerent power source [or the television or radio, and this instrument.

2.9 Note when Turning on the Power

When (urning on the power, do not connect a DUT (o this instrument.
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2.10 Restrictions Imposed when Using Windows XP

2.10 Restrictions Imposed when Using Windows XP

2-6

END-USER LICENSE AGREEMENT

You have acquired a deviee (“INSTRUMUENT™) that includes sofiware licensed by |ADVANTUEST] fiom Micrasoll Licensing Inc.
or its affiliates (“MS”). Those ingtalled software products of MS onigin, as well as associated media, printed materials, and “online”
or clectronic documentation (“SOFTWARE™) arc protected by internatienal intelleclual property laws and treaties. The
SOFTWARE is licensed, not sold Al rights reserved.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA™), DO NOT USE THE INSTRUMENT
OR COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT [ADVANTEST] FOR TNSTRUCTIONS ON RETURN OF
THE UNUSED INSTRUMENT(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT
LIMITED TO USE ON THE INSTRUMENT, WILL CONSTITUTE YOUR AGREEMENT TO THIS EULA (OR
RATIFICATION OF ANY PREVIOUS CONSENT),

GRANT OF SOFTWARE LICENSE, This EULA grants you the following license:

>
>

v

You may use the SOFTWARE only on the INSTRUMENT.

NOT FAULT TOLERANT. THE SOFTWARE 1S NOT FAULT TOLERANT. [ADVANTEST] HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE INSTRUMENT, AND MS HAS
RELIED UPON [ADVANTEST] TO CONDUCT SUFFICIENT TESTING TO DETERMINE THAT THE
SOFTWARE IS SUITABLE FOR SUCH USE.

NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults, THE
ENTIRE RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT
(INCLUDING LACK OF NEGLIGENCE) 1S WITH YOU, ALSO, THERE, IS NO WARRANTY AGAINST
INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.
TF YOU HAVE RECEIVED) ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO
LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.
THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL PURPOSE.
IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED
FIFTY DOLLARS (U.5.5250.00).

Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse enginear,
decompile, or disassemble the SOFTWARE, except and only to the extant that such activity is exprassly permitted
by applicable law notwithstanding this limitation,

SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS, You may permanenmtly transfer rights
under this EULA only as part of a permanent sale or transfer of the INSTRUMENT, and only if the recipient agrees
to this EULA. If the SOFTWARE is an upgrade, any transfer must also include all prior versions of the
SOFTWARE.

EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin.  You agree to comply with all
applicable international and national laws that apply to the SOFTWARE, including the T.S. Export Administration
Regulations, as well as end-user, end-use and coumtry destination restrictions issued by TU.S. and ather governments,
For additional information on exporting the SOFTWARE, see http://www.microsoft.com/exporting/.

Installation and Use. The SOFTWARE may not be used by more than two (2) processors at any one time

on the INSTRUMENT. You may permit a maximum of ten (10) computers or other electronic
devices (each a “Client'"y to connect to the INSTRUMENT to utilize the services of the SOFTWARE
solely for file and print services, intemet information services, and remote access (including
connection sharing and telephony services). The ten (10) connection maximum includes any indirect
connections made through “multiplexing” or ather software or hardware which pools or aggregates
connections. Except as otherwise permitrted in the NetMeeting/Remeote Assistance/Remote Desktop
Features terms below, you may not use a Client te use, access, display or run the SOFTWARE, the
SOFTWARE's user interface or other executable scftware residing on the INSTRUMENT.

If you use the INSTRUMENT to access or utilize the services or functionality of Microsoft Windows Server

products {such as Microsoft Windows N'T Server 4.0 (all editions) or Microseft Windows 2000 Server
(all editions)), or use the INSTRUMENT to permit workstation or computing devices tc access or
utilize the services or functionality of Microsoft Windows Server products, you may be required to
cbtain a Client Access License for the INSTRUMENT and/er each such workstation or compnting
device. Please refer to the end user license agreement for your Microsoft Windows Server product for
additional information.

Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments

requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or
communication systems, air traffic control, or other devices or systems in which a malfunction of the
SOFTWARE would result in foreseeable risk of injury or death to the operator of the device or system,
or to others.

Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality

(specific tasks or processes) for which the INSTRUMENT has been designed and marketed by
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2.10 Resltrictions Imposed when Using Windows XP

[ADVANTLST]. This license specifically prohibits any other use of the software programs or
functions, or inclusion of additional software programs or functions, on the INSTRUMENT,

Security Updates. Content providers are using the digital rights management technelegy (“Microsoft
DRM”} contained in this SOFTWARE to protect the integrity of their content (“Secure Content”) so
that their intellectual property, including copyright, in such content is not misappropriated. Owners of
such Secure Content (*'Secure Content Owners”) may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates to the Microsoft DRM
components of the SOFTWARE (“Security Updates™) that may affect your ability to copy, display
andfor play Secure Content through Microsoft seftware or third parrty applications that utilize
Micresoft DRM. You therefore agree that, if you elect to download a license from the Internet which
enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjonction with such license, also download onto your INSTRUMENT such Security Updates that a
Secure Content Owner has requested that MS, Microsoft Corporation or their subsidiaries distribute.
MS, Microsoft Corporation or their subsidiaries will not retrieve any personally identifiable
information, or any other information, from your INSTRUMENT by downloading such Security
Updates.

NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting,
Remote Assistance, and Remote Desktop technologies that enable the SOFTWARE or other
applications installed on the INSTRUMENT to be used remotely between two or more computing
devices. even if the SOFTWARE or application is installed on only cne INSTRUMENT. You may
use NetMeeting, Remote Assistance, and Remote Desktop with all Micresoft products; provided
however, use of these technologies with certain Microsoft products may require an additional license.
For both Microsoft products and non-Microsoft products, you should consult the license agreement
accompanying the applicable product or contact the applicable licensor to determine whether use of
NetMeeting, Remote Assistance, or Remete Desktop is permitted without an additional license.

Consent to Use of Data. You agree that MS, Microsoft Corporation and their affiliates may collect and use
technical information gathered in any manner as part of product support services related to the
SOFTWARE. MS, Microsoft Corporation and their affiliates may use this information solely to
improve their products or to provide customized services or technologies to you, MS, Microsoft
Corporation and their affiliates may disclose this information to others, but not in a form that
personally identifies you.

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose o utilize, the Internet
gaming or update features within the SOFTWARE, it is necessary to use certain computer system,
hardware, and software information to implement the features. By using these features, you explicitly
authorize MS, Microsoft Corporation andfor their designated agent to use this information solely to
improve their products or to provide customized services or technologies to you. MS or Microsoft
Corporation may disclose this information to others, but not in a form that personally identifies you,

Internet-Based Services Components. The SOFTWARE may contain components that enable and
facilitate the use of certain Intemet-based services. You acknowledge and agree that MS, Microsoft
Corporation or their affiliates may automatically check the version of the SOFTWARE and/or its
components that you are utilizing and may provide upgrades or supplements to the SOFTWARE that
may be automatically downloaded to your INSTRUMENT.

Links to Third Party Sites. The SOFTWARE may provide you with the ability to link to third party sites
through the use of the SOFTWARE. The third party sites are not under the control of MS, Microsoft
Corporation or their affiliates. Neither MS nor Microsoft Corporation nor their affiliates are
responsible for (i} the contents of any third party sites, any links centained in third party sites, or any
changes or updates to third party sites, or (ii) webcasting or any other form of trransmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided te you only as a convenience, and the inclusion of any link does not imply an endersement of
the third party site by MS, Microsoft Corporation or their affiliates.

Additional Software/Services. The SOFTWARE may permit [ADVANTEST], MS, Microseft Corporation
or their affiliates to provide or make available to you SOFTWARE updates, supplements, add-on
components, or Internet-based services compenents of the SOFTWARE after the date you obtain your
initial copy of the SOFTWARE (“Supplemental Components™).

If [ADVANTEST] provides or makes available to you Supplemental Components and no other EULA terms
are provided along with the Supplemental Components, then the terms of this EULA shall apply.

If MS, Microsoft Corporation or their affiliates make available Supplemental Components, and no other
EULA terms are provided, then the terms of this EULA shall apply. except that the MS. Microsoft
Corporation or affiliate entity providing the Supplemental Component(s) shall be the licensor of the
Supplemental Component(s).

[ADVANTEST], MS, Microsoft Corporation and their affiliates reserve the right to discontinue any Intemet-based
services provided to you or made available to you through the use of the SOFTWARE.

This EULA does not grant you any rights to use the Windows Media Format Software Development Kit
(“WMFSDK™") components contained in the SOFTWARE to develop a software application that uses Windows
Media technology. If yom wish to use the WMFSDK to develop such an application, visit

hitp://msdn. microsofi.com/workshopfimedia/windowsmedia/sdk/wmesdk.asp, accept a separate license for the
WMESDK, download the appropriate WMFESDK, and install it on your system.

2-7
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3. SETUP

3. SETUP

This chapter describes how to set up this instrument on delivery. Topics covered in this chapter are:

3.1 Inspection on Delivery
3.2 Installation Environment
3.3 Connecclion of Accessories
3.4 Power Supply

3.5 Checking Operations

3.1 Inspection on Delivery

After receiving the product, inspect the outside and the accessories according to the following procedure.

1.

Check that the shipping container and the cushioning material are not damaged.

IMPORTANT: Ifthe shipping container or the cushioning material is damaged, keep them until the following
inspections are complete.

Check that the outside of the product is not damaged,

WARNING:  If any outside components of the product such as the cover, panel (front or rear), LCD display,
power switch, or connector are damaged, do not turn on the power. You may receive an electrical
shock.

Check that the standard accessories listed in Table 3-1 are complete and they arc nol damaged.

If any of the following occur, contact an Advantest sales representative.

+  The shipping container or the cushioning material is damaged, or signs of stress are found.
*  The outside of the product is damaged.

«  The standard accessories are incomplete or are damaged.

+  Defects are found in the operation check.

3-1
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3.1 Inspection on Delivery

3-2

Table 3-1  Standard Accessorics

Name Model Quantity Remarks
Power cable AD1412 |
Input cable (50 €2) AQ1037-0300 1
Spare fuse T6.3A/250V 1

N (m)-BNC ({) adapter

JUG-201A/U

—_—

Il the Option79 is included
in this instrument, the quan-
tity changes to two.

Ferrile core MSFC8KEX 1
R3477 Scrics User's Guide ER3477-U 1
R3477 Series Performance Test Guide ER3477-T l
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3.2 Installation Environment

3.2 Installation Environment

This scction describes the environment into which this instrument should be installed.

3.21 Operating Environment

Install this instrurment in an environment in which the following conditions are satislied.

*  Ambient temperature: (0 °C to +50 °C (operating temperature)
-20 °C to +60 °C (storage temperature)

+ Relative humidity: 80 percent or less with no condensation
*  Anarca [ree [rom corrosive gas

*  An area away from direct sunlight

* A dust-free area

*  An area Iree from vibrations

+«  Alow noisc arca
Although this instrument has been designed to withstand a certain amount of noise from the AC
power line, it should be used in a low noise area.
Use a noisc cut filter il ambicent noisc is unavoidable.

*  Anarea in which the airflow is not obstructed
There is an exhaust-cooling fan on the rear panel and exhaust vents on both sides of this instrurment.
Do not block the [an and these vents. Il there is insulTicient exhaust, the internal emperature will
rise and the instrument may operate incorrectly, Keep a space of 10 centimeters between the rear
panel and the wall. Do not use this instrument on its side.

Direet sunlight O

| C C(o?rosive
gas
A (0

Line Filter
Vibration +
= Avoid operating in the following areas. »  Use anoise cut filter if there is a large amount

of noise riding on the power line.

Figure 3-1  Operating Environment
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3.2.2 Prolecting Against Electrostatic Discharge

*  Operating position

e &Thc instrument must be used in a
horizontal position.

A cooling fan, which prevents the
internal tecmperature from rising, is
equipped with the instrument.

The air vents on the case must be
unhlocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figurc 3-2  Operating Position

+  Slorage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and sccure.

& Do not operate in this position.

-Ensure the instrument is stable.
-Pay special atlention not to [all.

Figure 3-3  Storage Position

3.2.2 Protecting Against Electrostatic Discharge

To prevent semiconductors from being damaged by electrostatic discharge (ESD), the precautions shown
below should be taken. We recommend combining two or more counlermeasures 1o preventl damage [rom
ESD.

(Static electricity can be generated easily by the movement of a person or the {riction against insulation.)

Table 3-2  ESD Countermeasures

Human Body Use a wrist strap (Sce Figure 3-4).

Work floor Install a conductive mat, use conductive shoes, and connect to earth
(See Figure 3-5).

Workbench Install a conductive mat and connect to earth (See Figure 3-6).
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3.2.2 Prolecting Against Electrostatic Discharge

Wrisl strap
Equivalenl resistance
i Approx.1 MO

Ground

Figure 3-4  Countermeasures for Static Electricity from the Human Body

Workbench

Equivalent resistance

109 t0 10%C2

r-L IMQ i

b /
GEENANNANA NN ANNNNNVARNNNN

Conductive Conductive —
shoes mat bt
Ground

Figure 3-3  Countermeasures for Static Electricity from the Work Floor

.. Conductive mat Conductive mat Conductive mat
Copper foil
lape \ Workbench \ Workhench Conductor \ Workbench
\ ¥ A D“) / " O
lon
of o ©
1 MQ | MO
é 1 MG
| M2
Ground Cround Ground
(Mcthod 1) (Mcthod 2) (Method 3)

Figure 3-6  Countermeasures for Static Electricity from the Workbench
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3.3 Connection of Accessorics

3.3 Connection of Accessories

This scction describes how 1o connect the accessories required Lo operate this unil.

3.3.1 Caution when Connecting Peripherals

Use shiclded cables when connecting peripherals.
Attach the included ferrite core (MSFC8KEX produced by Okaya Electric Tndustries Co., Ltd.) to the

probe power cable as shown in Figure 3-7.

it

I
3
3
3
3
3
3

Figure 3-7 A ferrite core
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3.4 Power Supply

3.4 Power Supply

This scetion deseribes power requirements and how 1o connecl the power cable.

341 Power Requirements

The power requirements of this instrument are shown in Table 3-3. Check that the power supply, which
satisfies the conditions shown in Table 3-3, is supplied to this instrument.

Table 3-3  Power Requirements

100V AC 200V AC Remarks
Input voltage range QO V-132V 198 V=250V Automatically switches
Frequency range 47 Hz-63 Hz the input vollage between
100 V AC and 200 V AC.
Power consumption 360 VA or less

WARNING:  Make sure the power supply, which satisfies the power requirements, is supplied to this instrument,
If the power requirements are not satisfied, this instrument may he damaged.

34.2 Connecting the Power Cable

This instrument includes a three-core power cable with a grounding conductor. To prevent accidents
causcd by electric shocks, use the included power cable and sceurely connect Lo the ground through a threc-
pin power outlet.

1. Check that the included power cable is not damaged.

WARNING:  Never use a damaged power cable. You may receive an electrical shock.

2. Connect the AC power connector on the rear panel of this instrument to a three-pin power outlet that
has a protected ground terminal by using the included power cable (sce Figure 3-8).

U

AC power conngctor

Figurc 3-8 Connccling the Power Cable
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3.4.2 Connecling the Power Cable

WARNING:

1. Use a power cable that is suitable for the power supply voltage. Use a power cable that complies with safety
standards of your country (Refer to "Safety Summary").

2, Toprevent any danger of electrical shock, connect the power cable fo a three-pin power outlet that is connected
to a protected ground terminal. The instrument will not be grounded if an extension cord, which does not
include a protected ground terminal, is used.
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3.5 Checking Operations

This section describes how Lo check operations by using the auto-calibration [unction of this instrument.
Check that this instrument operates correctly by following the procedure below.

Starting this instrument

Connecl the power cable according 10 "3.4.2 Conncecling the Power Cable.”

Turn on the MAIN POWER switch on the rear panel.
After turning on the MAIN POWER switch, wait for three seconds or more.

Press the | POWER | swilch (o turn on the instrument.

Figure 3-9 POWER swiich

NOTE:

1. If the power supply of this instrument is abruptly disconnected, such as by pulling
the power cable out of position, while the instrument is operating, Scandisk
launches the next time this instrument starts because the internal flash memory
may become damaged.

2. Scandisk
If the power of this instrument is turned off without being shut down, Scandisk
launches automatically. Do not abort Scandisk while it iy running. If Scandisk
detects any faulty clusters, follow the displayed messages and take the appropriate
action. The software in this instrument starts automatically after Scandisk is com-
plete.

The power-on diagnostic program starts the self-diagnostic.
The self-diagnostic takes approximately one minute to complete.

The initial screen shown in Figure 3-10 i3 displayed il no laults arce detecled in
this instrument during the selt-diagnostic.

The initial screen display may differ from Figure 3-10 depending on the status of
the settings when the power supply was last turned off,

MEMO: If any error message is displaved as a result of the self-diagnastic, refer (o
Chapter 9, "MAINTENANCE."
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3.5 Checking Operations

Figure 3-10  Initial Screen

Perlorming autocalibration

6. Connect as shown in Figure 3-11 by using included N(m)-BNC(f) adapter and

input cable (AQ1037-0300).
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-
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Figure 3-11  Autocalibration

Adapter
N(m) - BNC(f)

RF Cable
BNC(m) - BNC(m)

IMPORTANT: Perform autocalibration after allowing a warm up time of at least 30
minates. For more information on how fto perform autocalibration,
refer to section 4.3.1, "Autocalibration. "'
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3.5 Checking Operations

7.  Press the | MENU | key, select the
key form the soft menu.

key from the soft menu, and select the

8. Autocalibration starts.
It takes approximalely one minule o complele the aulocalibration.

9. Check that no error message is displayed as a result of the autocalibration.

MEMO: If any error message is displayed as a result of the autocalibration, refer to
Chapter 9, "MAINTENANCE."

Turning off the power supply

10. Press the | POWER | switch.

The systemn shuts down and the power of the instrument turns off automatically.
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4.1

4.1.1

4. QUICK START

QUICK START

This chapter describes the functions of each part on the panels and screen, and describes the basic operations
of this instrument by using measurement examples.

Panel and Screen Descriptions

This section describes the names and functions of each part on the front panel, screen, and rear panel.

Names and Functions of Each Part on the Front Panel

This section describes the names and functions of each part on the front panel,
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Figure 4-1  Front Panel
1. Touch Screen Display Displays measurement data, setting conditions, and other infor-
mation. Setting conditions can be changed by the touch screen
[unction.
2. Backlight Key Turns on or off the backlight of the display.
3. I/F Connector Enables a TUSB device to be connected,
4. Access Lamp Lights while the internal flash memory is accessed.
5. Power Lamp Lights while the power is turned on.
6. POWER Switch Swilches the power ON and OFF. When the power is swilched Lo

OFF. the power turns off after the system has terminated.
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4.1.1 Names and Functions of Each Part on the Front Pancl

7. Entry Key Block The keys in this block are used to change settings.

8. Input and Outpul Connector Block
The input and output connectors in this block are used for mea-
surements.

4.2

4
|
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Figure 4-2 Entry Key Block

I.  Measurement Control Key Controls the measurement.
SINGLE: Performs the measurement once.
STOP: Interrupts the continuous measurcment.
START: Starts the continuous measurement.
2. FUNC Key Displays the measurement function menu in the soft menu bar,
CONFIG Key Scleets a communicalion standard.
3. FREQ Key Sets the center frequency.
SPAN Kcy Sets the frequency span.
LEVEL Key Sets the reference level.
4. BW Key Sets the resolution bandwidth and video bandwidth,
SWEEP Key Sets the sweep lime.
TRACE Key Set the trace mode and trace detector.
MKR Key Displays the marker.
SRCH Key Scarches [or a peak on a trace.
MKR— Key Sets the values of the marker to that of another function.
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4.1.1 Names and Functions of Each Part on the Front Pancl

5. MENU Key Displays menus tor saving and loading data, setting the GPIB and
prinler, and calibration in the sofl menu bar.
COPY Key Outputs a hard copy of the screen display.
The output destination (file or printer) of the data displayed on the
screen and other settings related to the file and printer are set in
MENU | — 8
6. Dala Knob, Step Key Data knob and step key
7. Tab Key Tab key
Space Key Spacc key
8. SHIFT Key Shift key
ESC Key Escape key
BS Key Backspace key
DEL Key (SHIFT—BS) Delete key
9. Keypad Enters numeric values,
GHz:  Sets one of the following units: GHz, +dBm, and dB.
MHz: Sets one of the following units: MHz, -dBm, and sec.
kHz: Sets one of the following units: kHz, mV, and msec.
Hz:  Sets cither of the [ollowing units: Hz and s,
The entered values are determined by pressing one of
these unit keys,
10. LCL Key Cancels the remole status of this instrument.

PRESET Key (SHIFT—LCL)

LOCK Key

Initializes this instrument.

The key input is locked by pressing this key for a few seconds.
The LED lights while the key input is locked.

UNLOCK Key (SHIFT-SLOCK) The key input locking is canceled by pressing the SHIFT key and
this key for a few seconds.

IMPORTANT: Ifthe data knob is turned continuously af high speed, the numeric value entry may not increment
or decrement uniformiy.

43



R3477 Series User’s Guide

4.1.1 Names and Functions of Each Part on the Front Pancl
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Figure 4-3  Input and Output Connectors Block

1, INPUT Connector Tnputs the signal to be measured,

NOTE: Do not apply an RF power or DC voltage that exceedy the
limited value to the INPUT connector.
The input attenuator and mixer may be damaged.

2. CAL OUT Connector Outputs the calibration signal.

3. TGOUTPUT Connector Not used (Used when option is included.)

NOTE: The TG OUTPUT connector must be used only to output
signals.
To prevent this instrument from becoming damaged, do not
apply an external DCvoltage, AC voltage, or static electricity
to the TG OUTPUT connector.
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4.1.2

4.1.2 Names and Functions of Each Part on the Screen

Names and Functions of Each Part on the Screen

This scetion describes the names and lunctions of cach part of the screen of this instrument.
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1. ADVANTEST Logo
2. User’s Title

3. Date

23 24 25 26 27 28 29

Figure 4-4  Screen Display

Displays the ADVANTEST logo.
Describes the contents of the measurcment dala.

Displays the current date and time.

4,  Amplitude Scale in Log Mode or Linear Mode

5. RF Attenuator

6. Marker Area

7.  Measurement Function Area

8. Pass/Fail Judgment

Displays the amplitude scale setling in log mode.

Displays the attenuator setting value.

Displays “*” before ATT if the attenuator is set in the manual
mode.

Displays the marker frequency (time) and level.

Displays the results of the Noise/Hz, frequency counter, and
% AM mcasurcment.

Displays the results of the Pass/Fail judgment that uses the limit
line.
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4-6

20,

21.

22,

23,

24,

25.

26.

27,

28.
29.

30

Reference Level

. Level Offsct

. Preamp/Input filter

. Correction Factor
. Trace and Trace Detector

. Averaging Count

. Trigger Source

. Gated Sweep

TF shift

. Frequency Offset

Channel number

Resolution Bandwidth (RBW)

Video Bandwidth (VBW)

Sweep Time

Trigger Delay Time

Displays the reference level setting value.
Displays LOF while the relerence level offsel is sct o On.

Displays PREAMP when the preamplifier is set to On.
Displays FLTER when the input filter is set to On.

Displays CFAC while the correction factor is set to On.
Displays the selected trace mode and trace detector mode.

Displays the sct and current number ol limes averaging is per-
formed.

Displays the selected trigger source.
Displayed when gated sweep is set to On.

Displays TF LOW when the TF shift is set to Low and displays TF
HI when it is sct o High.

Displays FOF while the frequency offset is set to On.

. Center Frequency or Start Frequency

Displays the center [requency or start [requency.

Displays the channel number when the center frequency is set by
using a channel number,

Displays the resolution bandwidth sciling value.
Displays “*” before RBW if the resolution bandwidth is set in the
manual mode.

Displays the video bandwidth setting value.

Displays “*" before VBW il the video bandwidth is set in the
manual mode. Displays (POW_LOG) after VBW when the level
of the signal, which is entered into the video filter, is expressed as
a logarithmic power value. Displays (VOLT) after VBW when the
level of the signal, which is entered into the video filter, is
expressed as a voltage.

Displays the sweep time setting value.

Displays “*" belore SWP il the sweep tme is set in the manual
mode.

Displays the trigger delay time or pre-trigger time,

Frequency Span or Stop Frequency

UNCAL Message
Remote
Panel Lock

External Reference Signal

Trigger Position

Displays the frequency span or stop frequency.

Displays UNCAL if the manual settings are inappropriate.
Displays "Remote” while GPLB is in remole state.

Displays "Panel Lock™ while the panel keys are Tocked.

Displays "Ext Rel” while the cxternal relcrenee signal is inpul.
Displays “*” before Ext Ref if the external reference is set in the

manual mode.

Displays the video trigger position or Ex(2 trigger position.
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4.1.3

31,

32.

Level Scale

Sweep Indicator

Trigger Delay Position

. Diasplay Function Area

4.1.3 Namces and Functions ol Each Part on the Rear Pancl

Displays the level scale.

Displays the sweep posilion when the sweep Ume is sel Lo Lwo
seconds or longer.

Displays “<]” when the trigger delay is set or display “V” when
the pre-trigger is sel.

Displays the cursor, display line, reference line, and the values in
the measurement window,

Names and Functions of Each Part on the Rear Panel

This section describes the names and functions of each part on the rear panel.

7 8 9

10 6

@
=
e 5

&[5
JU00

|

AT A
DRY~zANY | "

AC Power Connector

Fuse Holder

MAIN POWER Switch
LAN Connector
VIDEO Connector

GP-TB Connector

AUX INTERFACE Connector

Figure 4-5 Rear Panel

Connects this instrument o the AC power supply by using the
included power cable.

Includes a fuse for protecting against over current,
Turns on or off the power.

10BaseT LAN connector

Connccls 1o an external VGA monitor.

Connects to the external controller when the remote-control is
used through the GPIB interface.

Not used

EXT TRIG IN 1 (TTL) Connector Inputs the external trigger signal (TTL level).
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4-8

EXT TRIG IN 2 Connector

. TRIG OQUT Conneclor

. AUX 1 Connector

AUX 2 Conneetor

. 1IN Connector
. Q) IN Conncclor
. PROBE POWER Connector

. EXT REF IN Connector

1O0M REF OUT Connector

. 421M TF OUT Connector

Tnputs the external trigger signal (Variable level).

Quiputs the signal (TTL level) synchronized with a rigger signal.
Not used

Not used

Not used

Not used

The connector used for the probe power (215 V output).

Inputs the external reference signal.

Outputs the 10-MHz reference signal.

Outputs the 2nd TF (421.4 MH7) signal.
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4.2  Basic Operation

This scetion deseribes the menu operations, data entry, and usage ol the basic measurement funclions.

4.2.1 Menu Operation and Data Entry

This scction describes the operations ol the panel keys and touch screen.
1. Operation Menu

Pressing a pancl key displays its menu on the right of the screen. The side menu is sclecled by touch-
ing the screen.

Figure 4-6  Operation Menu Description

1. User’s Title Bar Displays the screen title, date, and time which are entered,

2. Entry Box The box into which numeric values are inpul.
Displayed while numeric values can be entered.

3. Soft Menu Bar A soft menu, which corresponds to each key, is displayed in this

arca when the [FUNC | [CONFIG| [MENU| [FREQ |,
SPAN | [LEVEL} | BW | [SWEEP | [TRACE| [ MKR |
SRCH |, or|[ MKR— |key is pressed.

4. Status Bar Displays the settings and operation status of this instrument.
5. Dialog Box Displays the swilches and buttons used [or selectling items and the

entry boxes for data entry related to each function.
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4.2.1 Menu Operation and Data Eniry
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Data Entry

Il a sct value is displayed in the entry box, it can be changed by using the keypad, siep key, or data
knob.

*  Data entry by using the key pad

Data can be entered by using the number keys, decimal point key, BK SP (back space) key, and
minus (-) key. I[ numbers are incorrectly entered, use the BS o delete one character 1o the lelt
Enter the correct number, After entering data, press the unit key to complete the entry.

IMPORTANT: If any other menu key is pressed before the unit key is pressed, any entered data hecomes
invalid.

»  Data entry by using the step key
Data can be entered by using the step key to increase or decrease the displayed number.
*  Data entry by using the data knob

Dala can be cntered by using the data knob. The data knob is ideal [or fine adjustments ol entry
data.
Displaying a dialog box

Pressing certain soft menu keys displays a dialog box.
To select items and enter numeric values in the dialog box, the following methods can be used:

*  Selecting items
Use the Tab key.
»  Determining the setting
Seclect the setting by using the data knob.
*+  Selecting either ON or OFF in the check box ([V]).
Scleel by using the space key.
»  Entering numeric values
Enter values by using the keypad and unit key.
*  Closing a dialog box

Touch the menu on the soft menu bar to close the dialog box,

Some dialog boxes close by clicking the close button (X]) in the upper right of the box.

SHIFT Function

The SHIFT function is written on the panel key in blue.
This instrument includes the following SHIFT functions.

*+ PRESET
» UNLOCK
= DEL

« Ao F (Hexadecimal)

To perform a SHIFT function, press |SHIFT |and then press each key.
Pressing |SHIFT | turns on the LED, which is on the left of the key, and the shift mode is available.

Press |[SHIFT | again to cancel the shift mode.

The LED turns off and the shilt mode is unavailable.
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Basic Measurement

This section uscs the [ollowing measurement examples 1o describes basic measurement procedures which
will allow the user to become familiar with the operation of this instrument,

4.3.1 Auto Calibration

4.3.2 Displaying Spectrum and Operaling Markers

4.3.3 Frequency Measurement by Using the Frequency Counter

4.3.4 How to Cancel the UNCAL Message

Auto Calibration

This section describes how to use the built-in auto calibration function to perform the measurement with
an accuracy that is guaraniced in this instrument.

This instrument uses the [ollowing two Lypes ol built-in auto calibrations:

*  [SA Cal]

When perlorming this calibration, CAL OUT and INPUT on the [ront panel should be connected cach
other,

The time required [or calibration: approximately onc minute
* [SA Cal without ATT]
Because this calibration uses only the internal Cal signal, connection between CAL OUT and INPUT
is not required.
The time required [or calibration: approximately onc minute

This section describes how to use [SA Cal].

IMPORTANT: Perform auto calibration after allowing a warm up time of 30 minutes or more,

[Required equipment]

R3477 series signal analyzer
Conversion adapter: N (m)-BNC ()
Input ¢cable: BNC (m)-BNC (m)

[Turning on the power supply]

. Verify that the MAIN POWER switch on the rear panel is set to OFF,

2. Connect the included power cable 10 the AC power connector on the rear pancl.

CAUTION: To prevent damage, do not supply a voltage and frequency, which
exceed the specified range, to this instrument.

3. Connecl the power cable o an ¢lectrical outleL.
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4.3.1 Auto Calibration

4, Turn on the MATN POWER switch on the rear panel,
Aflter turning on the MAIN POWER swilch, wail [or three scconds or more.

5. Turn on the power switch on the front panel. After the self-test is complete, the
startup screen is displayed.

MEMO: The display may be different depending on the state of the instrument when
the power was last turned off.

[Tnitialization]

Initialize the scitings of this instrument.

6. Press [SHIFT |and | LCL [PRESET).

Initial setting conditions are loaded.

Figurc 4-7  Initial Scuing Screen

[Connecting the input signal |
Connect the calibration signal.

7. Attach the N(m)-BNC(f) adapter to the INPUT connector on the front panel.
Connect the included input cable to the CAL OUT connector on the front panel
and the N(m)-BNC(f) adapter.
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4.3.1 Auto Calibration
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Press

SA Cal starts.
SA Cal terminates in one minute.
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4.3.2 Displaying Spectrum and Operating Markers
This section describes how o display spectrums and use markers by using the CAL signal of this instru-
ment.

For operating markers, the frequency differences between the points, which are 3 dB and 60 dB below
[rom the peak of the CAL signal, and the peak point of the CAL signal arc measured by using the delta
marker.

[Required equipment]

R3477 serics signal analyzer
Conversion adapter: N (m}-BNC (f)
Input cable: BNC (m)-BNC (m)

[Turning on the power supply]

IMPORTANT: Use this instrument within the specified temperature range to perform
accurate measurements. Perform calibration after allowing a warm up
time of 30 minutes or more,

1. Verity that the MAIN POWER switch on the rear panel is set to OFF.

2. Connecel the included power cable o the AC power conneclor on the rear pancl.

CAUTION: To prevent damage, do not supply a voltage and freguency, which
exceed the specified range, to this instrument.

3. Connecl the power cable Lo an clectrical oulet.

4. Turn on the MAIN POWER swiich on the rear panel.
After turning on the MAIN POWER switch, wait for three seconds or more.

5. Turn on the power switch on the [ront panel. Aflter the sell-test is complele, the
startup screen is displayed.

MEMO: The display may be different depending on the state of the instrument when
the power was last turned off.

[Initialization]

Initialize the settings of this instrument.

6. Press|[SHIFT |and | LCL (PRESET).

Initial scuing condilions arc loaded.
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Figure 4-9 Initial Setting Screen

[Connecting the input signal]
Connect the calibration signal.
7. Attach the N(m)-BNC(f) adapter to the INPUT connector on the front panel.

Connect the included input cable to the CAL OUT connector on the front panel
and the N{m}-BNC(} adapler.

pr S
T J
o
O
|
[~
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q IS
s L f

Adapler
N{m} - BNC([}

RI' Cable
BNC{m} - BNC(m}

Figure 4-10 Connecting the CAL Signal
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[Setting the calibration signal output]

Scl the calibration signal outpul.

8.

.and

The calibration signal is outpul.

[Setting the measurement conditions]

Set the measurement conditions to observe the input signal more easily.

9.

12.

4-16

Press the key.

The current center frequency is displayed in the entry box, and it can be changed.

. Press , m, and | MHz |

The center frequency is set to 50 MHz.

. Press[SPAN].[ 2] and[MHZ]

The frequency span is set to 2 MHz.

Press Man), , m m and .

The resolution bandwidth is set to 100 kHez.

. Press . , m and ('—dBm).

The reference level is sct o -10 dBm.

Figurc 4-11  Completing the Selting of the Measurement Conditions
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[Displaying a marker]

14.

4.3.2 Displaying Spectrum and Operating Markers

Press the key.

The normal marker is displayed on the peak and the frequency (approximately 50
MHz) and level (approximately -10 dBm) of the marker are displayed in the
marker arca.

Figure 4-12  Displaying the Peak Search

[Displaying a delta marker]

15.

16.

Press and L
The Delta Marker menu is displayed. The delta marker is displayed and the fre-

quency difference and level difference (relative value) between the normal
marker and delta marker arc displayed in the marker area.

Move the marker to the -3 dB level point by using the data knob while watching
the level display in the marker area. (If an accurate value cannot be set depending
on the restriction of the data knob resolution, set the closest value.)

The [requency dilTerence {relative value) between the peak and -3 dB down point
is displayed in the marker area.
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Figure 4-13  Frequency Difference between the Peak and -3 dB Down Level

17. Move the marker to the -60 dB level point by using the data knob. The frequency
difference between the peak and -60 dB down point is displayed in the marker
arca.

Figure 4-14  Frequency Difference between the Peak and -60 dB Down Level
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Frequency Measurement by Using the Frequency Counter

This scetion describes how 10 usc the [requency counler by using the CAL signal of this instrument.

The frequency counter function accurately measures the signal, on which the marker is placed, not the
marker frequency.

The level value indicates the level on the marker point. The resolution of the counter is (.01 He.

[Required instruments|

R3477 series signal analyzer
Conversion adapter: N (m)-BNC (f)
Input cable: BNC (m)-BNC (m)

RESTRICTION:Unless the signal satisfies the condition of S/N>50 dB, no measure-
ments can be performed accurately.

[ Turning on the power supply|

L. Turn on the power of this instrument.

[Initialization]

Initialize the settings of this instrument.

2. Press[SHIFT |and | LCL [(PRESET).

Initial setting conditions are loaded.

[Connecting the input signal]

3. Connect the calibration signal.

[Sctling the calibration signal output|

Set the calibration signal output.

4, Press

The calibration signal is output.

[Setting the measurcment conditions |

Set the measurement conditions to measure the input signal more easily.
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5. Press , , m, and .

The center frequency is set to 50 MHz.

6. Press , , @, and .

The frequency span is set to 50 MHz.

Figure 4-15  Sclling Mcasurcment Condilions

[Frequency measurcment by using the [requency counter]

Measure the frequency by using the frequency counter function.

7. Pressthe key.

The Function menu is displayed.

8.  Press and

The frequency measurement by using the frequency counter starts.
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4.3.3 Frequency Measurement by Using the Frequency Counter

Figure 4-16  Frequency Measurement by Using the Frequency Counler
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4.3.4

4-22

How to Cancel the UNCAIL Message

The seiling among the resolution bandwidih (RBW), video bandwidth (VBW), frequency span (Span), and
sweep time (Sweep Time) affect each other.

It the combination of these settings in the manual setting is inappropriate, the UNCAL message is dis-
played in the frequency arca. I the UNCAL message is displayed, the measurement level accuracy cannot
be guaranteed.

Change the following settings to cancel the UNCAL message.
*  Expand the resolution bandwidth (RBW).

+  Expand the video bandwidth (VBW).

s Slow the sweep time (Sweep Time).

= IfRBW or VBW cannot be changed, narrow the frequency span (Span).

IMPORTANT: Accurate measurement data cannot be acquired while the UNCAL message is displayed.

This section describes how to cancel the UNCAL message, which was generated because of the fast sweep
time, by changing the RBW sclling.
[Required instruments|
R3477 series signal analyzer
Conversion adapter: N (m)-BNC (f)
Input cable: BNC (m)-BNC (m}
[Connecting the instruments]

1. Connect the instruments as shown in Figure 4-17.

7 - .
# N
N O FTUSENE T E T TN [ | Y vy | |ETHF-_TI
N IEI‘EIEIEI |
| [ma] | (o] L] me]
= CEES
EEEE]E"'
I~ @ e
I~
/3‘\‘"
@)
L 6] ®
'\b—/ Lo

Adapter
N(m) - BNC()

RF Cable
BNC(m) - BNC{m)

Figure 4-17  Connecting the Inslruments
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[Turning on the power supply]

2. Turn on the power of this instrument.

[Tnitialization]

Initialize the seuings of this instrument.

3. Press [SHIFT |and | LCL [(PRESET).

Initial setting conditions are loaded.

[Setting the measurcment conditions |

Set the measurement conditions to observe the input signal more easily.

4. Press

The center [requency is sel Lo 50 MHz.

5. Press , , and .

The frequency span is set to 2 kHz.

6. Press Man), , m m and
(ms).

The sweep time is set to 500 msec and the UNCAL message is displayed.
The sweep time setting of 500 msec is too fast for the set conditions.

Figure 4-18  Displaying the UNCAL Message
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4.3.4 How (o Cancel the UNCAIL Message

[How to cancel the UNCAL message]

7. Press (Man), , m, m, and ,

Sclling the RBW o 100 Hz cancels the UNCAL message because the sweep lime
of 500 msec meets the set conditions.
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5. MENU MAP, FUNCTIONAL EXPLANATION

5. MENU MAP, FUNCTIONAL EXPLANATION

This chapter describes the configurations and functions of the soft keys displayed on the touch screen.

« |

items in lists and menus.

Shows a soft key on the soft menu bar.

..... | Used to enclose a menu name, key name, item name in the dialog box, button name, or the name of selected

5.1 Menu Index
Operation Key Pages

GAM Mcas OnfOIT ..., 5-47, 5-68

A Marker On/Otf . 53237

Nyquist Filter On/Otf .......covvvenrievrenene 5-48, 5-49,
5-56, 5-58,
5-61

VNyquist Filter SCWp ovoverernerecerenn, 5-48, 5-49,
5-56, 5-58,
5-61

AMarker—CF ..o, 5-45

AMarker—CF Step .oovcivvnviivererninnnrnne 5-45

AMarker—MKkr Step ..o 5-45, 5-46

AMarker—S8pan ..., 5-45

[Tt [TO] coriveeeiriiirne e esrrrnernn e srrrr e e srenns 5-43

[3rd Order Limit] ..oooeeeerioeeeeeeeierieeeeens 5-69

[5th Order LImit] covevevvieiiiiiicieciiins 5-69

[7th Order Limit] cooooovvvioveneeeimnsiiceeens 5-69

[9th Order Limit] .....ocoooeeeiiiieeeeees 5-69

[ANCHOE| (oot 5-38

[Auto TRCrement] .o 5-16

[Band Width] ......ccccoeeoiiiiieee. 556

[BIOWSC...] oottt 5-11

[BS] orroveeiiiirmirrrreenisnnsrrssseernnnsssenneees =90 5212,
5-16

[CaNCEl] coviiiiiiiiiiciii i 5-11

[Carrier Band Width] ........c.ooeeevviineenn. 3255

[Channel Space] .ocoeevervvcciininniencceeeeen. 5-55

[CL] ittt 5-9, 5-12,
5-16

[Clear] oo 5-19

[CLOSE] weiiiiiiiiii it 5-8, 5-10,
5-11, 5-13

[COATSE] wereeeeeeiiieiiieieee s 518

[Copy Device] it 5-15

[Couple to F(TH] oo 5-41, 5-43

[AMarker] ...oooooieeeieeeeeeee . 538

Operation Key Pages

A Marker (Other Sereen)| .oveeeeeeeeeeneennen. 5-39

[DAE] weeeeeeee e 3-16

[Default] .o e 5-18

[Delele] oo 5-10, 5-11,
5-13

[DIsp Line| oo 5-38, 5-42,
5-74

[Ext Reference] ...ccoovevvveevvvnvieieieieeeeeeeenn 5-18

|File Format] ...oooovvevieiiiniiiiiiiiiiiciiiiiiinens 5-15

[File Tndex] ..oovivviviiveeee e vvrnene e 5-15

[File Type] oo 5-13

[FIlename] v iciiiiieicne e 5-8, 5-9,
3-11, 5-12

[Fine] ..o 5-18

[FOrmat] oooovcvvvviiiiiiiiiiiiiiiiiiiiieicnec e 5-16

[Tnformation] ......cccccevevveerreeeirenssneeeeenns 5-8, 5-9,
5-11

[Int Relerenee Adjustment| ... 5-18

[Tntegral BW ADBS] ..o 5-62

[Integral BW Rel] .o 5-62

[Judge| o 5-63

[Limit Abs Start] .o 3-62

[Limnit Abs SIOP] coeeeeerccicireeccece 5-62

[LIMItLine T coovviiiiiiiiiiiiiiiiieiinec s 5-38, 5-42,
53-70

[Limit Line 2] oo, 5-38, 5-42,
5-70

[LIMIE POSI] oovoiiiiiiiiceree e cinree v erneneesnnes 5-41

[Limit Rel Start] ....ooeeeeeeieeeeeeeeeeee 5-62

[Limit Rel S10p] i 5-63

[Limit Width] .ococovvrirverinn e 53-41

[Load] .o 5-8

[Manual Mode| i 5-18

[Meas Window] ..o 53-74

[Meas. Mode] ....oooeveeireeeeeeeee e 5-21
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5.1 Menu Index

[MEMO] ooiiiiivrreiriiine e esnrneres s srrre e e srenns 3-8,
5-11
[Menu Print] o 5-16
N[ 1 U 5-19
[No Reference] .oooooovvevevreeeeeeeeeeeeeeeeeeeenn. 3-39
[OITSCL] ot 5-71
[OK] oo vrree s 5-11
[OPEN] oo e 5-11
[PAgel/2] it 5-9,
5-16
[Pass Range] ..oooovcveiiiniecccceeeee e 570
[PICV] it iienin e 5-19
[Ref LINe] ovvvoiviiiicvere e 338,
[Reference] ...vveeieeieiicieeeee e 5-70,
[SAVE] oottt 5-10,
[Save ALL] .o cins e e 5-9
[SP] coeeee e 5-9,
5-16
150 72 L ST 5-62
107 o) U 5-62
[SLOTC] vt 5-18
[Trace 1] coorvrreirisinnriresrrnrrnnessrrrrreeinenss 3-39
[ <o U S |
[TIACE 3] oot 5-39
[Trace 4] .ooivrreiririinriresrrnrrnne s 3-39
[TYPE] ceeeeriie et 521
[User Deline] o 5-71
[X Data Mode] ..o eciveirnns 5-70
[X POSI] oo 5-43
[X RANZC] coiieiiiiiiiciieit et 5-41
[XWIdth] oo 5-43
[XY Cursor] ..oooeeeeeieieeeeeeeereeeeeeeeeeeens 574
LY ] e 5-43
[Y BOttom] ..ooveeevicinieir e cins e 5-43
[Y Data Mode] ......ooooeeeeeeeeeeeeeens 571
[Y RANZC] coiieiiiiieiiiit e 5-41
[Y TOP] oo cne e 5-43
/A Marker On/OSf ... 5-37
2-12 e, 5-33,
Abs Meas 1/2 .o 5557
Abs Mceas 2/2 o, 5-58
ACP s 5-47,
ACPOIE e 5-48,
Active Marker [ 1] oo, 5-37,
Active Window [1] oo 3250,
ADC Dither On/OIt ..o 5-28
Annolations SCLUP ...ccvecvciniineeieeiee, 5-51,
ADPPIY o 3-21
Artificial Analog ......ccooeoveeiiiiiiene 5-33,
Artificial Analog On/OIT ..o 5-33,

3-2

5-12,

5-74
5-71
5-13

5-36
5-36

5-35
5-57
5-38
5-65

5-74

5-35
5-35

ATT Auto/Man ....cccevecerivnivninncinnnnrnns 5-25, 5-26
AULO e 522, 5-23
Aulo All L 5-28

Auto Level Set e 5-48, 5-49,

AUtO TUNE ivvirirvrvmieneevre s ssasae s enn

Average

5-55, 5-57,
5-61

5-22, 5-23
5-33, 5-34

Average |[RMS] i, 5-33, 5-34
Average Mode Cont/Rep ...ovevviivvnnnnn. 5-48, 5-49,
5-50, 5-52,
5-54, 5-56,
5-39, 5-63,
5-65
Average POWCE oo, 5-47, 5-52
Average Power Off ... 5-48, 5-53
Average Times On/Off ... 5-48, 5-49,
5-50, 5-52,
5-33, 5-54,
5-56, 5-59,
5-63, 5-65,
3-67
Average Type [RMS] ..o 5-33, 5-34
Average Type Aulo/Man ..., 5-33, 5-34
BIaAnK oo 53-33, 5-34
BW 5-28
Cal i 5-7, 5-17
Cal Signal OnfOtf e 5-7, 3-17
Carrier Band Width .........ccccoviineiean. 5-49, 5-61
Carrier Freq .o 5-58
CCDF oo 5-47, 5-64
CCDF Gate On/Otf .o, 5-49, 5-64
CCDFE OIT vt etieceie e 5-19, 5-64
CCDFRBW ..o 5-49, 5-64
CRNLET 1ot 5-22
CF Step Size Auto/Man ..., 5-22
Channel Number ..........ccovrnvinveneennone 5-22, 53-23
Channel POWET ...ccooviiiiiiieeeee e 5-47, 5-53
Channecl Power OIT (i, 5-48, 5-54
ClOSE v 3-16, 5-21,
5-25, 5-27,
5-39, 5-42,
5-43, 5-44,
5-47, 5-48,
5-49, 5-56,
5-37, 5-58,
5-60, 5-63,
5-69, 5-71,
5-72, 5-74
Condition Display On/Off ... 5-51, 5-76
CONFIG oottt e 5-21
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Cont Down On/Off e 3-50, 5-68
Cont Peak On/Off ..., 5-40, 5-42
Copy Config .o, 5-7, 5-15
Copy Table 110 2 oo 5-47, 5-72
Copy Table 210 | oo 5-47, 5-72
Correction Factor OnfOIT ...coovvviiiiiinen. 5-25, 5-26
COUNTET 1errieiirrerrevrneeissin e snesssesssrsnren 5-47, 5-67
Counter OFff ..., 5550, 5-67
Couple o Power On/OIT ... 5-50, 5-65
CS/BS SEtUP cvvvvvieccinrrrrvrrvrins s rrernneees 5-48, 5-55
Date and Time ...ccoooveeiiiieieeeeee e 57, 5-15
ABLLY e 5-25

ABUVVHZ oo, 53-50, 5-67
dBuVemt ... 5-25

AB/AIY oo, 5-25

ABC/HZ v 3-50, 5-67
dBm s 5-25

ABM/HZ v 5-50, 5-67
ABMV L vrrrrss s reaneees 5-25

dBpW e 5-25

DElele o 5-25, 5-26,

5-47, 5-48,
5-49, 5-56,
5-60, 5-63,

5-72
Delete Data ..o 57, 5-10
Delta Marker oo, 5-37
Detector Auto/Man .........oovevvvvnevcinnnnnn. 3-33, 5-34
DISP e 547, 5-51,

5-73
Disp Mode REL/JAL/AR ......coovevneenn. 5250, 5-68
DISplay oo 57, 5-16
Display Linc On/OIT ..o 5-51, 5-73
Edit Correction Factor ......ooevevvvveninnnnns 5-25, 5-26
Edit Limit Line ....ooooeeeviie e 547,572
Bdit Table .o, 5-49, 5-60
EXQCULE wovvvieiirrrr e 5-7, 5-11
Explorer ..o 57, 5-17
BXUT et 5-30, 5-31
BExXt 2 [2.5V] vvevcinnnisvnnnvnencns e 3-30, 5-31
File o 5-7, 5-8
Fixed A Marker OnfOff .......ocvviinnnnn. 5-37
Fixed Marker Peak ........oovveeeereierenniene. 5-50, 5-67
Frec RUn i 5-30, 5-31
FREQ oo 5-22
Freq Offset On/Oft ..o 522
Freq Relerence e 57, 5-17
Full SPan oo errvrereisassrresnes 5-24
FUNC e, 547, 551
FUND Frequency On/OIT . 5-50, 5-68

5.1 Menu Index

Gate Delay ..oovvviverrresreveennennn,. 3-30, 5-31
Gate Slope +/- . viivicineeccccnrieenee. 5230, 5-31
Gate Width Auto/Man ......ooocviiviiiinnnnn 5-30, 5-31
Gated Source [Free Run] ..ooooovveieviennnn, 3230, 5-31
Gated Sweep On/OIf ... 530, 5-31,
5-32
Gated Sweep Setup ..ovvvvvcvcivrrvrnvninennenn, 3-30, 5-31
Gated Sweep Setup QUil ..oovcccevvreennenn. 5-30, 5-32
Gaussian On/OIT (v 5-49, 5-64
GPTB AdAress .ooovvvvvvevieccnnrievrennenenns 5-7, 5-13
Guest ACCOUNL ..o 57, 5-14
Harmomnics oiiiiiiiieiineciens 5-47, 5-68
Harmonics NUmber ........ccoocovvrvnvvnnnenn. 3-50, 5-68
Harmonics Off ... 5-50, 5-68
High o 5-22, 5-23
TF Monitor OnfOft ... 3230, 5-31
IF Power [50%] ..o 530, 531
IF Shifl (oo 5-22, 5-23
TM MEAS 1rveevciiienrririreerreeassisrssrrensessssas 5-47, 5-68
IM Meas Off ..o 5250, 5-69
TNl oo 5-25, 5-27,

5-47, 5-48,
5-49, 5-56,
5-60, 5-63,

3-72
Input Filter On/Oft ..o 522,523
INSCIL wriiiiiiiiiii i 5-25, 5-26,

5-47, 5-48,
5-49, 5-56,
5-60, 5-63,

53-72
Judgment On/OfT 5-47, 5-71
Last Span ..o 5-24
LEVEL ..o 3-25
Level Cal .o 551, 575
Level Cal OnfOLT i 5-51, 5-75
Limit Line 1 On/Oft o 5-47, 5-71
Limit Line 2 On/Off ... 5-47, 5-71
Limit Line Auto Adj .o 5-47, 5-72
Limit Line Setup ..covcvevivevecnc e 5-47, 5-70
Limit SEUP o 3250, 5-69
Line 1/2 oot 5-47, 5-72
LT T T PO 5-25
Load Data ..o.oveeeeeeeeeeeeeeeeeeee e 57, 58
LOZ i 57, 5-18
LOW o 5-22, 5-23
Manual Tune ... 5-22, 5-23
Marker .o 5-37
Marker ATl Oft .o, 3-37, 5-39
Marker List On/Oft ... 537, 5-38,

5-40, 5-42
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5.1 Menu Index

Marker No. [1] oo 337, 5-38
Marker OFF ...coocooiiviiiicineeeecceneeen. 3237, 5-38
Marker ON i, 5-37, 5-38
Marker Reset ...oooovovvvvvnirvirnvreeineenne,. 3-37, 5-38
Marker Setup ..o 3237, 5-38
Marker Siep Size Aulo/Man ... 5-37, 5-39
Marker Trace 1/2/3/4 ....oviiiivernninennn. 3-37, 5-39
Marker—CF ..o 5-45
Marker—Rel oo 5-45
Max Hold oo rvseeennnn. 3233, 5-34
MEAS oo 5-47, 5-51,
5-67
Meas SampPle .o 5-49, 5-64
Meas Window ..........cooeeeiieeceeeieenee. 5-51, 5-73
MENU .ottt 5-7
Min ATT On/Off o, 5-25, 5-26
Min Hold ..o, 3233, 5-35
Min Peak ..cooeccveecirriecieiccieses e 5-40
MER— e, 5-45
MKr—CF Slep oo, 5-45
MEr—MEE STEP v erer e 5-45
Multi Average POWer ....cccoeoeeeviicciennne. 5-47, 5-64
Multi Average Power OIT . 5-50, 5-66
Multi Carrier ACP ..o, 5-47, 5-57
Multi Carrier ACP Off ..o, 5-49, 5-59
Multi Inner Limit Selup ..oocoeeeiiiiniannnnes 5-40, 5-42
Multi Tnner Peak Search ......cocevrvivvvnen. 5-40, 5-42
NEegative ...cccoooeveeeree e eeeneeeee. 3-33, 5-34
Network SClUp o 57, 5-13
Next Min Peak oo, 5-40
Next Peak oo, 5237, 5-38,
5-40
Next Peak Left oo, 5-40
Next Peak Right cooeeeciiiieen, 5-40
Next Resull oo siisianes 5-49, 5-61
NOT-2 e 5-40, 5-43
NO34 e 5-40, 5-43
NOS-O ettt 5-40, 5-43
NOT-B i e 5-40, 5-44
NOO-TO0 e 5-40, 5-44
Noise Corr On/OIT i, 5-48, 5-49,

5-50, 5-52,
5-54, 5-56,
5-59, 5-66

NOISE/H7. oo 5-47, 5-67
Noise/Hz Off ......ccooovviieeeieiiviiceeeeeeee. 3-30, 5-67
NOISC/X Hz i, 5-50, 5-67
NOrMAal Lo 5-22, 5-23,

5-33, 5-34
NOMMALZE vt 5-33, 5-35

5.4

Normalize OnfOtf ..o 5-33, 5-35
Normalize with Store Corr ..oeeeeereeeneeans 5-33, 535
OBW e 5-47, 5-54
OBW Off v re e 5-48, 5-55
OBWIG e 5-48, 5-54
OITSel SCLUP et 5-49, 5-62
L T U PO N 5-50, 5-68
Output Level oo 5-51, 5-75
Paramcters Del/Man ...niciiiineenn, 5-48, 5-49,

5-50, 5-53,
5-54, 5-55,
5-57, 5-539,
3-61, 5-64,
5-66, 5-69
Paramecters Deline—Delaull v, 5-48, 5-49,
5-50, 5-53,
5-54, 5-55,
5-57, 5-539,
3-61, 5-64,

5-66, 5-69
Pass/Fail oo 5-47, 5-51,
5-70
Pass/Fail Judgment On/OIff ... 5-50, 5-69
Poeak AY o 5-40), 5-42
Peak List Freq .oovvvvrreiiirrrirneeveeannnnnns 5-40, 5-42
Peak List Level oo 5-40, 5-42
Pcak Scarch Condition ..o, 5-40)
Peak X dB DOWN ovvviiiirreeviecnrnnnoe 5-50, 5-67
Peak—CF ..o 5-45
Peak—=Rel i, 5-45
POSTHVE 1rvieiiir e revrneccie e sesssssr e 3-33, 5-34
POWET e 5-47, 5-51,
5-52
Power Ratio On/Oft oo 5-50, 5-65
Preamp On/Oft .o 5-25, 5-26
Prescl TUnG v 5-22, 5-23
Preset All corieeririree e 3-7, 5-19
Preset CUITENE .oeeeeieieieeeeeeeeeeee e 57, 5-19
Previous Resull i, 5-49, 5-60
| T PO 3-7, 5-13
Printers Setup ....ocooeveniiceecinneecceeens 57, 5-14
RBW Aulo/Man ......o.oooeeeiiveiiiniiiiieenn, 5-28
Retf Level e vnesnrsnne 3-25
Ref Offset On/Off ..., 5-25, 5-26
Rel Power Chan/Peak ..oviiivcviiiiinns 5-49, 5-62
Ret Power SetUp v ereneens 53-61
Ref/Offs Setup oo 5-49, 5-57
Reflerence Line On/OIT i, 5-33, 5-35,
3-51, 5-73
Reference Marker On/Otf ....................... 5-50, 5-68
Relerence ObJect .o, 5-37, 5-38
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Rel Meas .ooovvvivirvrrciiinnrnsnneiessnnsnnn. 3-98

Remove Anchor .......cocoovvevvcveeeeeieeeeeee.. 533, 5-35,
5-51, 5-73

L USSR 5-7, 5-13,

5-17, 5-18,
5-19, 5-22,
5-23, 5-25,
5-30, 5-31,
5-32, 5-33,
5-34, 5-35,
5-36, 5-37,
5-38, 5-40,
5-44, 5-47,
5-48, 5-49,
5-50, 5-51,
5-53, 5-54,
5-55, 5-56,
5-57, 5-58,
5-59, 5-61,
5-62, 5-64,
5-65, 5-66,
5-67, 5-68,
5-69, 5-72,
5-73, 5-74,
5-75, 5-76

RollolT Faclor i v 5-48, 5-49,
5-56, 5-58,
5-62
SACal i 5-7, 5-17
SA Cal without ATT ..o 57, 5-17
Sample .o 52330 5-34
Sampling TIMes .. 5-33, 5-35
Save Bitmap Data ...oooooevrvvvinvnveeiennninnn 57, 5-11
Save Data ..o 57, 5-8
Save LICITE it 5-7, 5-10
Screen Reset covvvvvevnvnnrisevninensnnnnnnn 3-31, 5-74
Self Test oo 57, 5-18
SCIVICE it aians 5-7, 5-19
Set AnChor v 3-33, 5-35,
551, 5-73
Show Resull ..o 5-49, 5-60
Signal Track On/Off ... 5237, 5-39
R RS 5-25, 5-26,

5-47, 5-48,
5-49, 5-56,
563,572

SPAN i 5-24
SPAN oo 5-24
Span/RBW Auto/Man .......cccccovvnnnnciene 5-28
Special oo 5-7, 5-18

5.1 Menu Index

Spectrum Analyzer ....oooooiirriiievvnninnnns 3-21
Spectrum Emission Mask ... 5-47, 5-61
Spectrum Emission Mask O[T ................. 5-49, 5-64
SPIt o =31, 5-74
Spuriocus Emissions ... 5-47, 5-59
Spurious Emissions O[T ... 5-49, 5-61
SRCH ..o 53-40)
SEATE oo 5-22
SLALUS ©veiiiiiiiie it 5-7, 5-18
STD SELUP vvve it ireeesrieenns 3-21
SIOP 5-22
Sre 1923 (i 5-33, 5-35
Store 24 e, 3-33, 5235
Sweep TINC Lo 5-30, 5-32
Sweep Time Auto/Man ......cooovvvevvennen. 3-30
Symbol Rate oo 5-48, 5-49,
5-56, 5-38,
5-61
SYSIBIM .ottt 57, 5-13
Table No. 1/2/3 e 5-49, 5-60
TG o 5-47, 5-51,
5-75
TGCal oo 5-51, 5-75
TG Off e 3-31, 5-76
Through Corr e 3251, 5-75
Through Corr On/OIT e 5-51, 5-75
THE coirrieee e es e e erse e eeas 5-7, 5-16
TTACCE [T] cooviiiiiiiiiieiiiiec i s 5-33, 5-34
Trace Detector [Normal] ......oocovvevveinnn. 3-33, 5-34
Trace Operalion ......ccccvvcecinnniinenne. 3-33, 5-35
Trace Write On/OIT i 5-49, 5-64
Trigger Delay v inrnenne. 330, 5-31,
5-32
Trigger Slope +- (o, 5-30, 5-31
Trigger Source [Free Run] ..o, 3-30
TR TESET e 5-21
Unils [dBm] v iciiiieiinec s 5-25
VBW Auto/Man «...oooevvveivneiiriirnneneiinnns 5-28
VBW/RBW Auto/Man .......................... 5-28
VIACO oottt 5-33, 5-34
Video [0.00dBmM] ....ococvvviiivivirerene e, 3-30
VICW oo, 333, 534
VOlAZE oottt 5-33, 5-34
VS (iovirriverr e eis s esss s ssas 3-25
WALES oo 5-25
Window No. [T] o 5-50, 5-65
Window OFF ..o 3-50, 5-65
Window ON ... 5-30, 5-65
Window On/OIT ..o 5-48, 5-51,
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5.1 Menu Index

5-52, 5-53,
573
Window Posilion ... 5-48, 5-50,
5-51, 5-52,
5-53, 5-65,

5-73
Window Reset ..o, 3250, 5-65
Window Setup .....ocooocceeciniiniiicccccieeeen. 3250, 5-65
Window Sweep On/OIT 5-51, 5-73
Window Width ... 5-48, 5-30,

53-51, 5-52,
5-53, 5-05,

5-73
WIILE i eee e 3233, 5-34
X Cursor Positlon ..., 5-33, 5-35,
3-51, 5-73
KAB DOWN v 5-47, 5-50,
5-67
X dB Down Level e, 3-30, 5-67
KdBLeft oo, 3530, 5-67
X dB Right oo 5-50, 5-67
K Scale Max ..o enrrnes 5-49, 5-64
XY Cursor ...oooeeeeeeeeeiceeeeeeeeeeeeeeeeeeene. 3°51, 5-73
XY Cursor On/OIT i, 5-33, 5-35,
3-51, 5-73
Y Cursor Position ...ooeceeeeveeeeeveeeeeeeenennn. 5-33, 5-35,
5-51, 5-73
ZeE0 SPAN e 5-24
ZOOIML oo, 3251, 574
Zoom Posillon .o, 5-51, 5-74
Zoom Width ..o, 3°31, 5-74
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5.2 Funclion Description

5.2 Function Description

This scetion describes cach lunction.

5.21 MENU

3-7



R3477 Series User’s Guide

5.2.1 MENU

[Filename]

[Memao]
[Information]
[Load]
[Close]

Displays the File menu. Exccutes savefrecall and print com-
mands, and star(s the application soltware.

Loads the saved setting conditions of this instrument.

When ! s selected, the following dialog box is dis-
played. The seiling conditions are loaded by sclecling the file
name and cxccuting [Load].

Displays the standard directory information in the file list.

Displays the contents of the D drive, which is connected 1o the
USB, in the file list.

Displays the contents of the E drive, which is connected to the
USB, in the file list.

Used o enter the [ile name to be loaded.

MEMO: Thefile can be selected by touching the file name. The direc-
tories can be moved by touching twice in quick succession
(double clicking).

Displays any additional information on the selected file.
Displays the selected file information.

Loads afile.

Closes the dialog box.

Saves the seuting condition of this instrument in a file.
When “is selected, the following dialog box is dis-
played.
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[CL]
[BS]

[spl
[Pagel/2]

[Filename]
[Memo]
[Information]
[Save ALL]

5.2.1 MENU

Displays the standard directory information in the file list.

Displays the contents of the D drive, which is connected to the
USB, in the file list.

Displays the contents of the E drive, which is connected to the
USB, in the file List.

Adds a folder to the directory being displayed. The following vir-
tual keyboard appears and a new folder can be created,

Clears all characlers in the inpul window.

Deletes one character to the left of the cursor,

Used to enter a space.

Changes the input character type. Single-byte lowercase alpha-
betic characters can be entered when [Pagel] is selected, and sin-
gle-byle uppercase alphabetic charactlers can be cntered when
[Page2] is sclected.

Used 1o enter the name of the file (o be saved.

Used to enter the memo information on the file.

Displays the selected file information.

Saves all items regardless of the setting of Save Item.
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5.2.1 MENU

[Savel]

[Delete]
[Close]

Used to select and save the items according to the setting of Save
liem.

MEMO: The items corresponding fo the current operafion mode,
which is specified in the [Config] menu, are saved, There-
fore, even if data is selected fo be saved in [Save Item], only
the data corresponding to the operation mode is saved.

Deletes the selected [ile.

Closes the dialog box.

Used to select the setting conditions and the type of data to be
saved.

‘When
played.

is selected, the following dialog box is dis-

Deletes the file in which the setting conditions are saved,

When s selected, the following dialog box is dis-
played.

Displays the standard directory information in the file list.

Displays the contents of the D drive, which is connected to the
USRB, in the file list,
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[Filename]

[Memo]
[Information]
[Delete]
[Close]

[Open]
[OK]
[Cancel]

[Browse...]

5.2.1 MENU

Displays the contents of the E drive, which is connected 1o the
USE, in the [ile list.

The selected file name is displayed.

MEMQ: The file can be selected by touching the file name. The direc-
tories can be moved by touching twice in quick succession
(double clicking).

Displays any additional information on the selected file.
Displays the sclected file inlormation.

Deletes a [ile.

Closes the dialog box.

Used to select and execute an executable file.
When EX is selected, the following dialog box is dis-

Used to enter the name of the executable file to be opened.
Executes the specified executable file.
Closes the dialog box.

Displays a dialog box in the Windows Explorer format. When the
name of the exccutable file or the folder name in which the [ile is
stored is unknown, browse and specity it.

Saves the screen data of this instrument in a file.
When s selected, the following dialog box
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5.2.1 MENU

[CL]
[BS]

[spl
[Pagel/2]

[Filename]

Displays the standard directory information in the file list.

Displays the contents of the I drive, which is connecled 1o the
USB, in the file list.

Displays the contents of the E drive, which is connected to the
USB, in the file list.

Adds a folder to the current directory. The following virtual key-
board appears and a new folder can be created.

Clears all characters in the input window.

Deletes one character to the left of the cursor.

Used to enter a space.

Changes the inpul character type. Single-byte lowercase alpha-
betic characters can be entered when [Pagel] is selected, and sin-

gle-byte uppercase alphabetic characters can be entered when
[Page2] is selected.

Used to enter the name of the file to be saved.

MEMO: The file can be selected by touching the file name. The direc-
tories can be moved by touching twice in quick succession
(double clicking).
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[File Type]

[Save]
[Delete]
[Close]

5.2.1 MENU

Specifies the type of file to save. There are two file types avail-
able: the bit map file (bmp) lformal and the portable network
graphics (png} formal.

Saves the file.
Deletes the selected file,
Closes the dialog box.

Ouiputs the screen data of this instrument Lo a prinler.
When ‘Print s selected, the following dialog box is displayed.
The follo xample shows the state in which the printer driver

. - =t
is installed.

Add Privkee. &

Returns to the previous menu.

Sets the system functions such as the GPIB address, network set-
ting, and addition of printer drivers,

Sets the GPIB address of this instrument.

Scts the LAN network information of this instrument,

When is selected, the following dialog box is
displayed. For more information on each setting item, refer to
“Appendix A3 Network Setting.”
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5.2.1 MENU

Sets the Guest account.

is selected, the following dialog box is
displaycd. To reler to files in this instrument [rom a remote PC,
the Guest Account must be sel. For more information on the Guest
Account settings, refer to “Appendix A.4 Guest Account Setting.”

Installs the printer driver.

is selected, the following dialog box is
displayed. Th lowing example shows the state in which the
printer driver is installed.




R3477 Series User’s Guide

[Copy Device]

[File Format)]

[File Index]

5.2.1 MENU

Scts the date, ime and time zone of this instrument.
When is selected, the following dialog box is

S
T
Tt z,z,z,z,z,z,z,z,z %

2 8 s
w1z
17 18 13

[ I

&

ioak P G

wHE M

Sets the output destination (file or printer) of data dis-

played on the screen when the key is pressed.
18 selected, the Tollowing dialog box 1s

Selects the output destination of data displayed on the screen.

Printer: Outputs data displayed on the screen to the printer that
is specified in default setting.

File(C:): Saves a file in the C drive of this instrument.

File(D:): Saves a [ile in the D drive which is connccled o the
USB.

File(E:): Saves a file in the E drive which is connected 1o the
USB.

Sclects the [ile lformal that is used when the data displayed on the
screen is saved in a file.

BMP: Saves a [ile in BMP [ormat.
PNG: Saves a [ile in PNG lormat.
Specities a file number to be saved.

The [ile is saved under a name which consists of “ADV” and the
number that is specificd in [File Index].
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5.2.1 MENU

[Auto Increment]

[Menu Print]

[Date]

[Format)]

[CL]
[BS]

[spl]
[Pagel/2]

Sets the function which automatically increments the file number.

ON: Increments the file number every time data displayed
on the screen is saved.

OFF: Uses the file number which is specified in [File Index]
when data displayed on the screen is saved in a file,

Selects whether to include the soft menu in the output contents.
ON: Includes the soft menu in the cutput contents.
OFF: Does not include the sofll menu in the outpul contents.

Closcs the dialog box and returns Lo the previous menu.

Sets the date display on the screen 1o ON or OFF and its display
format.

When
played.

selected, the following dialog box is dis-

If a check mark is entered into the check box, the date is displayed
on the screen. The display format can be selected from year/
month/day, month/day/year, or day/month/year.

The format can be selected from YMD, MDY, or DMY.

Used to enter title characters on the screen of this instrument.
' is selected, the lollowing dialog box is displayed.

Clears all characlers in the input window.
Deletes one character o the 1eft of the cursor.
Used to enter a space.

Changes the input character type. Single-byte lowercase alpha-
betic characters can be entered when [Pagel] is selected, and sin-
gle-byle uppercasce alphabelic characters can be cntered when
[Page2] is sclected.
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5.2.1 MENU

Displays the [ollowing dialog box for managing files.

op
My Documents
My Computer

Documents and Settings: *
FIDTSERY

Program Files
] WINDOWS
Control Panel

i 2 Shared Documenis
5 €3 My Metwork Placss

£ Recvde Bin

Returns to the previous menu.

Displays the Cal menu. Cal is an abbreviation of the word “Cali-
bration™.

Executes the self-calibration function of this instrument, When
performing self-calibration, the CAL OUT connector must be
connecled to the INPUT connector.

Exccutes the sell-calibration [unction of this instrument. Because
this calibration uses only the internal Cal signal, no connection to
the external Cal signal is required.

Used to select whether to output the calibration signal to the CAL
OUT connector on the front panel.

Off: Does not output the calibration signal,
Even if this function is set to Off, the calibration signal
is output whilc the self-calibration is performed.

On: Qutputs the calibration signal.

Used to select whether to use the internal or external frequency
source as the reference, and fincly adjust the [requency of the 10-
MHz internal frequency reference source.

It Freq Reference is selected, the following dialog box is dis-
played.
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5.2.1 MENU

[Manual Mode]

[Ext Reference]

Can be set only when the high stability frequency reference
source oplion (OPT21, 22, or 23} is included.

Il'no option is installed, the check mark is cleared.

If the check mark is cleared, the frequency synchronization refer-
ence source mode is set to the internal/external reference signal
auto-switching mode. If the auto-switching mode is set, the refer-
cnee [requency is fixed o 10 MHe.

If the check mark is entered, the reference source mode for the fre-
quency synchronization is set to the external reference. The exter-
nal reference source whose frequency is specified in [Ext
Reference] must be conneeled. IT the external relerence source 18
nol connecled, an crror message, which indicates the phase is
unlocked, is displayed.

Sets the frequency of the external reference source 1o a [requency
between 5 MHz and 20 MHz.

[Int Reference Adjustment]

[Coarse]

[Fine]

[Store]

[Default]

Adjusts the frequency of the internal reference frequency source.

Coarsely adjusts the [requeney ol the internal relerence source.
The setting range is between 0 and 4095.

Fincly adjusts the [requency of the internal reference souree.
The setting range is between O and 4095.

Saves the above value of [Int Reference Adjustment], which is
set to adjust the internal frequency reference source, to enable the
adjustment value even when the power is turned off.

Discards the adjustment value saved by [Store] above, and set the
adjustment value (o the default setting.

Returns to the previous menu,
Displays the Special menu.

Displays the self-diagnostics dialog box for this instrument.

MEMO: The self-diagnostics function can be executed in the Spec-
trum Analyzer mode.

Displays the model name, serial number, soltware revision inlor-
mation, and option configuration of this instrument.

Displays the condition history of this instrument. Whe
selected, the following dialog box is displayed.
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[Clear]
[Prev]
[Next]

5.2.1 MENU

Deletes the history.

Displays the previous history page.
Displays the next history page.

Prescets the currently active operation mode.
Presets all operation modes.

Displays the maintenance menu that only Advanicst engincers arc
allowed to use
When i
playced.

is selected, the following dialog box is dis-

Returns to the previous menu.
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522 COPY

5.2.2 COPY

Pressing | COPY | outputs data on the screen to a file or a printer.
The output destination (file or printer) and other seitings related (o the file and printer are sel in | MENU

No soft menu corresponds to this key.
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5.2.3 CONFIG

5.2.3 CONFIG

[Type]

[Meas. Mode]

Sets the Spectrum Analyzer mode.

Sets the Tx Tester mode.
This mode is enabled when the modulation analysis option is
included.

Used to select the

standard to be measured,
i is selected, the following dialog box is dis-

Used Lo select a standard. When [Type] is sci to OFF, the standard
data is not used.

Used o select Up Link, Down Link, and Band Class [rom the
standard selected by [Type].

Applies the [Type] and [Meas. Mode] settings selected in the dia-
log box. The channel setting and the default value of the measure-
ment function are set in accordance with the selected standard.
Closes the dialog box and returns to the STD Sctup menu.

Closes the dialog hox withoul applying the changes and returns ©
the previous menu.
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5.2.4 FREQ

5.2.4 FREQ

When the | FREQ | key is pressed, the Freq menu is displayed and the center frequency can be set.
The lollowing shows the Frequency menu map.

L,

5-22

Sets the center [requency.
The [requency range is displayed by the center frequency and [re-
quency span.

Sets the start frequency. The frequency range is displayed by the
start frequency and stop frequency.

Sets the stop frequency. The frequency range is displayed by the
start frequency and stop frequency.

Switches the step size between the auto and manual settings when
the center [requency is changed by the step key.

Auto:  Sets the step size automatically to 1/10 of the span
width.
Man: Sets the step size manually,

Swilches the frequency offset function On and OIT.

On: Sets the oftset value and changes only the display of the
frequency by the offset value. (Displayed frequency =
Sct value + OlTsct value)

Off: Cancels the offset function.



R3477 Series User’s Guide

5.2.4 FREQ

Displays the Presel Tune menu.

Tunes the pre-sclector aulomatically according (o the peak [re-
quency.

Tunes the pre-selector manually.

Returns to the previous menu.

Sets the center frequency by entering the channel number.

The channel number seuing range and the relationship between
the channel and frequency are determined according to the

standard that is selected in [CONFIG] — [STD Setup]. If the
standard selection is set to OFF, the channel number cannot be set.

Switches whether to use Input Filter,

This instrument includes the low pass filter, through which a
signal of a frequency lower than 1.5 GHz is passed, and the high
pass [ilicr, through which a signal of [requency higher than 1.5
GHz is passed. When Input Filter is set to On, the [iller is swilched
automatically according to the tuned frequency.

On: Uses Input Filter.

OIT: Does nol use Input Filter.

Displays the Freq menu (2/2).

Used 1o select the 1sUIF [requency selling in this instrument.

Seis the 1s1 IF [requency 1o the Normal [requency (4.4314 GHz)
except for when measuring a Spuricus Emissions, in which case
set the st IF frequency to Low frequency (4.3914 GHz).

Set the st TF frequency to the Normal frequency (4.4314 GHz).
Set the [st TF frequency to the Low frequency (4.3914 GHz).
Set the st TF frequency to the High frequency (4.4514 GHz).

Returns to the previous menu.

MEMQO: If N times (N: integer of two or more) the inpuf frequency is
equalto the ist IF frequency, the displayed noise level of this
instrument may rise. In such a case, the rise of the noise
level can be suppressed by setting the frequency to Low or
High,

We recommend using the Auto sefting usually.

Displays the Freq menu (1/2).
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5.2.5 SPAN

5.2.5 SPAN

When the [ SPAN | key is pressed, the Span menu is displayed and the frequency span can be set.
The lollowing shows the Span menu map.

L,

Sets the frequency span,
The [requency range is displayed by the center frequency and [re-
quency span.

Sets the frequency span to the full frequency range.
Sets the zero span mode at the center frequency.

Returns the frequency span to the previous value.
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52.6 LEVEL

When the | LEVEL | key is pressed, the Level menu is displayed and the amplitude can be set.
The lollowing shows the Level menu map.

.

Sets the reterence level,

Sets dB/div.
Displays wavelorm data on a log scalc.

Displays wavelorm data on a lincar scale.
Displays the Units menu.

Sets the display unil Lo dBm.

Seis the display unil Lo dBmV.

Sets the display unil Lo dBULV.

Seis the display unil to dBuVeml.

Sets the display unit to dBpW.

Sets the display unit to Watts.

Sets the display unit to Volts.

Returns to the previous menu.

525
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5.2.6 LEVEL

3-26

Swilches the atlenuator function between the auto and manual sct-
lings.

Aulo:  Aulomatically scls the allenuator value according (o the
reference level.

Man: Scis the attenvator value manually.
Swilches the Min ATT function On and OIT.

On: Sets the minimum attenuator value and restricts the
atlenuator regardless of whether ATT is sel 10 Auto or
Manual.

OIT: Cancels the Min ATT mode.

Swilches the high-sensitivity inpul function On and OIT.

On: Turns On the built-in pre-amp with a gain of 20 dB or
more. The pre-amp gain is corrected at cach [requency
and it does not need to be considered in level
measurements.

OIT: Turns O[T the built-in pre-amp.

Switches the reference level oftfset function On and Off.

On: The offsel level can be set in the range of (0 1o £100.0
dB. The relationship among the displayed reference
level, set reference level, and offset 1s as follows:

Displayed reference level = Set reference level + Offset

OIT: Canccls the offsctl [unction.
Displays the Level menu (2/2).

Swilches the level correction [unction On and OIT.

Displays the Edit menu and the [ollowing [Correction Factor]
dialog box.

Inscris the line that has the same valucs as the linc of the cursor
position in the dialog box.

Deletes the line from the cursor position in the dialog box.

Sorts data in the dialog box in the order of frequency.
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52.6 LEVEL

Deletes all data in the dialog box.

Closes the dialog box and returns (o the previous menu.

Displays the Level menu (1/2).

5-27



R3477 Series User’s Guide

527 BW

5.2.7 BW

When the key is pressed, the BW menu, which is used to change the resolution bandwidth (RBW)
and video bandwidth (VBW), is displayed. The resolution bandwidth can be set only when the manual sci-
ting 1s enabled.

The following shows the BW menu map.

BwW

|—>

Switches the RBW between the auto and manual settings.

Auto: Automatically sets the optimum RBW according to the
frequency span.

Man: Sets the RBW manually.

Switches the VBW between the auto and manual settings.

Auto: Automatically sets the optimum VBW according to the
RBW.

Man: Sets the VBW manually.

Automatically sets the RBW, VBW and sweep time according to
the frequency span.

Switches the RBW versus frequency span function between the
aulo and manual scitings. This sciling is cnabled only when the
RBW is scl o AUTO.

Auto:  The ratio of frequency span o RBW is fixed Lo 1/100.
Man: The ratio of RBW to frequency span can be changed,

Switches the VBW versus RBW function between the auto and
manual settings. This sclling is enabled only when the VBW is set
o AUTO.

Aulo: The ratio of VBW 1o RBW is fixed o 1.
Man: The ratio of VBW to RBW can be changed.

Switches the ADC Dither function On and Off,
On: Enables ADC Dither.
Off: Cancels ADC Dither.
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52.7BW

MEMO: When the ADC Dither is set to On, the ADC linearity of a
low level signal improves and the internally-occurred inter-
modulation distorfion is reduced. When measuring the
infermodulation distortion, set ADC Dither to On. On the
other hand, the ADC Dither adversely affects the displayed
average noise level. When performing measurements hy
lowering the displayed average noise level, set the ADC
Dither fo Off.
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5.2.8 SWEEP

When the [SWEEP | key is pressed, the Sweep menu is displayed and the sweep conditions can be set.
The lollowing shows the Sweep menu map.

L.

Switches the sweep mode between the auto and manual settings,

Auto: Automatically sets the sweep time according to the
span.
Man: Sets the sweep time manually.

Displays the Trigger Source menu.
Repeats the sweep automatically.

Synchronizes the sweep with the IF signal and then starts the
sweep.

Synchronizes the sweep wilh the video signal and then staris the
sweep.

Synchronizes the sweep with the external rigger signal (EXT!
terminal} and then starts the sweep.

Synchronizes the sweep with the external trigger signal (EXT2
terminal) and then starts the sweep.
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5.2.8 SWEEP

Swiltches the IF signal monitor display [unction On and OfT.
On: Turns On the TF signal monitor display function.
Off: Turns Off the IF signal monitor display function.

Returns to the previous menu.

Switches the trigger slope polarity between plus and minus, This
setting is enabled only when the video trigger, external trigger, or
IF trigger is used.

+: Starts the sweep at the rising edge of a trigger.
- Starts the sweep at the falling edge of a trigger,

Sets the delay time from a trigger point. This setting is enabled
when the trigger condition se to the video trigger, external trigger,
or IF trigger in the zero span mode.

Displays the Gated Sweep Sctup menu and displays (wo screens.
The gated sweep screen is displayed in the upper screen and the
gate signal, gate position, and gate width are displayed in the
lower screen.

Displays the Gated Source menu,
Repeats the sweep automatically.

Synchronizes the sweep with the IF signal and then starts the
sweep.

Synchronizes the sweep with the external trigger signal (EXT1
terminal) and then starts the sweep.

Synchronizes the sweep with the external trigger signal (EXT2
terminal) and then starts the sweep.

Returns to the previous menu.

Switches the trigger slope polarity between plus and minus. This
setting is enabled when the external trigger or IF trigger is used.

+: Starts the sweep at the rising edge of a trigger.
- Starts the sweep at the falling edge of a trigger.

Sets the delay time from a trigger point. This value is used as the
gate position when the gated sweep is performed.

Switches the gate signal mode between the auto and manual set-
lings when the gated sweep 1s performed.

Auto: Adjusts the gate width automatically according to the
width ol the rectangular part of the gale signal source.
The gatle width is automatically adjusted according o
the width of the ON peried of the signal.

Man: Scls the sweep tme manuvally. Scts the gale width
(time) manually when the gated sweep is performed.

Switches the gated sweep On and Off.
On: Performs the gated sweep according o the set gale

conditions (gate position and widch).
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5.2.8 SWEEP

5-32

Off: Cancels the gated sweep mode.
Sets the sweep time in the lower screen.

Sets the delay time from a trigger point, This setting is enabled
only when the zero span is scl.

Clears the trigger condition selting screen and displays the Sweep
menu.

Returns to the previous menu.

Switches the gated sweep On and O1f.

On: Performs the galed sweep according o the scl gale
conditions (gate position and width).

QIT: Cancels the gated sweep mode.
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5.2.9 TRACE

When the | TRACE | key is pressed, the Trace menu is displayed and the trace can be set.
The lollowing shows the Tracc menu map.

L.
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529 TRACE

Used (o select a trace.

Refreshes the trace data in each sweep.,
Displays the trace data stored in the memory.
Hides the trace.

Sets the number of times averaging is performed and displays the
average value of cach trace point by trace.

Sets the Max Hold count and displays the maximum value of cach
trace point by trace.

Displays the Trace Detector menu used in the trace.

Sets the normal detection mode in which whether the peak is pos-
itive or negative al each trace point is automatically detected.

Sets the positive peak detection mode.
Sets the negative peak detection mode.
Sets the sample detection mode.

Sets the average detection mode. There are three types of average
detection: RMS (power average), Video (Trace average), and
Voltage (voltage average). The averaging method can be selected
from the Average Type menu.

Switches the detection mode between the auto and manual set-
tings.

Auto:  Automatically sets the optimum detection mode for
measurement based on the trace mode.

Man: Sets the detection mode manually.
Returns to the previous menu.
Displays the Average Type menu.

Performs the Averaging function on the power (W) and draws
waveforms.

Performs the Averaging function on the screen data.

Performs the Averaging function on the voltage and draws wave-
[orms.

Swilches the average type selection between the auto and manual

scllings.

Aulo: Used 10 selecl an appropriate method for averaging
wavelorms according 1o the type of the verlical axis
scale (Log or Linear).

For a Log scale, the RMS method is used
For a Linear scale, the Voltage method is used

Man: Scis the averaging method manually.

Returns to the previous menu.
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529 TRACE

Displays the Trace menu (2/2).

Seis the Min Hold count and digplays the minimum value of cach
lrace point by trace.

Displays the Normalize menu.
Switches the Normalize function On and Off.

On: Performs  the  level  correction by using  the
normalization data and measurement.

OIT: Cancels the Normalize [unction.

. Acquircs the normalization data and turns on the Normalize (unc-
tion. The waveform data displayed on the screen at that time is
acquired as the normalization data.

Sets the reference line used to specify the reference level for the
Normalize function,

Returns to the previous menu.

Displays the Artificial menu and sets the artificial analog display

[unction Lo On.

Swilches the artificial analog display [unction On and OIT.

On; Displays the tone of the trace by using the artificial
analog display [unction. Because wavelorm data ol up

to 32 traces is accumulated on the screen, the opening
condition of the waveform can be observed.

Off: Cancels the artificial analog display function.

Sets the sampling count for the vertical axis in the artificial analog
display.

Switches the XY cursor function On and Off,
On: Displays the X and Y cursors.

OfT: Hides the X and Y cursors.

Sets the X cursor position.

Sets the Y cursor position.

Displays an anchor at the intersection of the X and Y cursors. The
display values of the X and Y cursors are the relative values to the
anchor.

Hides the anchor.
Returns to the previous menu.
Displays the Trace menu.

Copies the wavetorm data of Trace 1 into the waveform data area
ol Trace 3, and sets Trace 3 o the View condition.

Copics the wavelorm dala of Trace 2 into the wavelorm dala arca
of Trace 4, and sets Trace 4 to the View condition.
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The wavelorm data on Trace 1 is subtracted [rom the acquired
wavclorm data on Trace 2 and the result is displayed on Trace 2.

The waveform data on Trace 3 is subtracted from the acquired
wavetorm data on Trace 4 and the result is displayed on Trace 4.

Returns to the previous menu.

Displays the Trace menu {1/2).
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When the key is pressed, the Marker menu is displayed and the marker can be set.
The lollowing shows the Marker menu map.

N

Sets the frequency or time position of the active marker.

Displays the Delta Marker menu.

Switches the delta marker display tunction On and Off.

On: Displays a delta marker at the same position as a normal
marker. The relative values of the frequency and level
10 the normal marker are displayed in the marker arca.

Oft: Hides the delta marker.

Switches the fixed marker function On and Off.

On: Maintains the frequency and level of the delta marker,

Oft: Cancels the fixed marker function.

Switches the inverse number display function for the delta marker
value On and Off.

On: Displays a frequency value on the time axis and a time
value on the frequency axis,

Off: Cancels the inverse number display function.

Specifies the trace on which the marker is placed. Every time this
key is touched, the marker cycles through the traces in ascending
order. However, a trace that is in the Blank state is skipped.
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[A Marker]

[Anchor]
[Limit Line 1]
[Limit Line 2]
[Disp Line]

[Ref Line]

Moves the marker Lo the next highest peak [rom the current
marker position in the scarch range.

Returns to the previous menu.
Displays the Marker Setup menu.
Specities a marker number.
Specifies an active marker number.

Displays the marker of the specified number, and displays the fre-
quency and level of the marker position in the marker area.

Hides the marker of the specitied number.

Hides any markers except for multi-marker number 1,
Marker [ is displayed at the center of the horizontal axis.

Swilches the display of the multi-marker list On and OIT.

On: Displays the list of frequency and level in order of
marker number,

Oft: Hides the display of the multi-marker list.
Returns to the previous menu,

Displays the [Reference Object] dialog box.

Displays the relative value of the [requency (or time) and level of
the normal marker to the delta marker.

Displays the relative value ol the lrequency (or time) and level of
the normal marker to the anchor.

Displays the relative value of cach level of the normal marker (o
Limit Line 1.

Displays the relative value of cach level of the normal marker Lo
Limit Line 2.

Displays the relative valuc ol the level of the normal marker (o the
display line.

Displays the relative value of the level of the normal marker (o the
reference line.
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[Trace 2]

[Trace 3]

[Trace 4]

[A Marker {(Other Screen)]

[No Reference]

5.2.10 MKR

Displays the relative value of each level of the normal marker to
Trace 1.

Displays the relative value of each level of the normal marker to
Trace 2.

Displays the relative value of each level of the normal marker to
Trace 3.

Displays the relative value of each level of the normal marker to
Trace 4.

Displays the relative value of the frequency (or time) and level of
the normal marker o the delta marker on the other screen when
two screens are displayed.

Doces not use the reference and changes the display of the level
valuc of the marker from the relative value o the absolute value.
Closes the dialog box and returns (o the previous menu.
Switches the signal truck tfunction On and Off.

On: Perlorms the peak scarch lor the same peak in cach
sweep, and sets the marker [requency o the center
frequency. The same peak means that a signal exists
within £ 15 dB from the level when this function is
turned on. If no signal exists in this range, the signal

track function docs not operale. When a signal re-cnters
this range, the signal track function restarts.

OIT: Cancels the signal truck [unction.

Specilies the trace on which the marker is placed. Every time this
key is touched. the marker cycles through the traces in ascending
order. However, a trace that is in the Blank state is skipped.

Switches the step size between auto and manual settings when the
marker is moved by the step key.

Auto: Sets the marker step size to 1/10 of the frequency span.

Man:

Hides all displayed markers.
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When the | SRCH [key is pressed, the current marker moves to the peak of the trace and the Search menu

is displaycd.

The following shows the Search menu map.

.

5-40

Moves the marker to the next highest peak from the current
marker position in the search range.

Moves the marker to the next peak on the left (at a lower fre-
quency than the current marker position) in the search range,

Moves the marker to the next peak on the right {at a higher fre-
quency than the current marker position) in the scarch range.

Moves the current marker o the lowest peak on the trace in the
search range.

Moves the marker to the next lowest peak from the current marker
position in the search range.

Displays the [Search Condition] dialog box. Specifies the search
range when the peak search function is performed by using the
marker. The search range is specified over the wavelorm sereen in
the default setting.
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[X Range]

[Limit Posi]

[Limit Width]

[Couple to F(T)]

[Y Range]

5.2.11 SRCH

Specifies the search range on the horizontal axis in the waveform
screen,

All: Sets the full range as the search range.

Inner:  Sets the range specified by [Limit Posi] and [Limit
Width] as the search range.

Outer:  Sets the outside of the range specified by [Limit Posi]
and [Limit Width] as the search range.

Sels the center position ([or the [requency span selling) or start
position (for the zero span setting) of the search range when Inner
or Quter is specified in [X Range].

Sets the search width whose center position is set by [Limit Posi]
{when setting the frequency span), or the search width whose start
position is set by [Limit Posi] (when setting zero span) when
Inner or Quter is specilicd in [X Range].

Specifies the display mode of the window that shows the search
range.

ON: The window, which shows the set search position and
range, 18 coupled with the center [requency and span.
The values of [Limit Posi] and [Limit Width] are not
recalculated. The position of the window, which shows
the search range, changes according to the set
[requency and span.

OFF: The values of [Limit Posi] and [Limit Width] are
recaleulated according o the set cenler [requency and
span, and arc scl aulomatically so thal the window in the
waveform screen always remains at the same position
and width,

Specifies the search range of the vertical axis in the waveform
screen.

All: Sets the full range as the search range.

Disp Line:
Displays a display line, and sets the range above or
below the display line as the search range according to
the condition specified in [Disp Line].
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[Disp Line]

[Limit Line 1]

[Limit Line 2]
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Limit Line:
Scis the range above or helow the displayed Timit lines
as the scarch range according o the conditions
specified in [Limit Line 1] and [Limit Line 2]. When
limit lines 1 and 2 are displayed, the search is performed
according to both conditions set for limit lines 1 and 2.

Specifies the range either above or below the display line as the
search range.

Above: Sets the range above the display line as the search
range.

Below: Sets the range below the display line as the search
range,

Specifies the range either above or below limit line 1 as the search
range.

Above:  Sets the range above limit line 1 as the search range,
Below:  Sets the range below limit line 1 as the search range.

Specilies the range cither above or below limit line 2 as the scarch
range.

Above:  Sets the range above limit line 2 as the scarch range.
Below:  Sets the range below limit line 2 as the search range.

Closes the dialog box and returns o the previous menu.

Sets the level dilTerence of the signal that is used (o determine the
peak point during the peak scarch. The sel level dilference is used
as the threshold value for the peak point search.

This set value is used when Next Peak is performed and the multi-
point peak search is performed by using the multi-marker,

Swilches the continuous peak search function On and OIT.
On: Repeats the peak search in each sweep.

Oft: Cancels the continuous peak search function.
Displays the Search menu (2/2).

Lists peak levels and peak frequencies in order of peak level.
Lists peak levels and peak frequencies in order of frequency.
Switches the display of the multi-marker list On and Off.

On: Displays the list of frequencies and levels in order of
marker number.

Oft: Hides the display of the multi-marker list.

Performs the multi-inner peak search.

Thlb function defmes multiple areas and searches for the largest
as. The areas must be specified by

¢ before performing this function.

Sets the search range when the multi-inner peak search function
is performed. Up to 10 search ranges (No.1 to No.10} can be set.
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[1] to [10]

[X Posi]

[X Width]
[Y]

[Y Top]

[Y Bottom]

[Couple to F(T}]

5.2.11 SRCH

Displays the dialog box in which scarch ranges Nol and No.2 arc
scl.

i

When a check mark is entered into the check box, the setting of
the search range is enabled and the window is displayed in the
corresponding area,

Sets the center position (when setting the frequency span) or start
position (when setting the zero span) of the horizontal axis in the
scarch range.

Sets the search width whose center position (when setting the fre-
quency span) or start posilion {when sclling the zero span) is scl
in [X Posi].

When a check mark is entered into the check box, the setling of
the vertical search range set in [Y Top] and [Y Bottom] is
enabled. If no check mark is entered into the check box, the whole
vertical axis on the waveform screen is specified as the search
range.

Sets the upper limit of the vertical search range.
Sets the lower limit of the vertical search range.

Specifies the display mode of the window that shows the search
range.

ON: The window, which shows the set search position and
range, is coupled with the center frequency and span.
The values of [Limit Posi] and [Limit Width] are not
recalculated. The position of the window, which shows
the scarch range, changes according o the scl
frequency and span.

OFF: The values of [Limit Posi] and [Limit Width] arc
recalculated according to the set center frequency and
span, and are set automatically so that the window in the
waveform screen always remains the same display
position and width.

Closes the dialog box and returns (o the previous menu.

Displays the dialog box in which scarch ranges No3 and No.4 arc
set.

Closes the dialog box and returns to the previous menu.

Displays the dialog box in which search ranges No5 and No.6 are
set.

Closes the dialog box and returns to the previous menu.
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Displays the dialog box in which scarch ranges No7 and No.8 arc
scl.

Closes the dialog box and returns to the previous menu.

Displays the dialog box in which search ranges No9 and No.10
are set.

Closes the dialog box and returns to the previous menu.
Returns to the previous menu.

Displays the Search menu (1/2).
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5.2.12 MKR—

When the key is pressed, the MKR— menu (1/2). in which the active marker data such as the
[requency and level can be used as the data lor other [unclions, is displayed.

The following shows the menu map.

.,

Sets the center frequency to the frequency of the active marker.
Sets the reference level to the level of the active marker.

Displays the marker at the highest peak in the search range and
sets the center frequency to the frequency of the marker.

Displays the marker at the highest peak in the search range and
sets the reference level to the level of the marker.

Scts the center [requency o the difTerence hetween the requen-
cics ol the delta marker and the normal marker.

Seis the [requency span 1o the dilference between the [requencics
of the delta marker and the normal marker.

Displays the MKR— menu (2/2).

Sets the step size of the center frequency to the frequency of the
marker,

Sets the step size of the marker to the frequency of the marker.

Sets the step size of the center frequency to the difference between
the frequencics delta marker and the normal marker.
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Sets the step size of the marker (o the difference between the [re-
quencies of the delta marker and the normal marker.

Displays the MKR— menu (1/2).
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5.213 FUNC

When the [ FUNC |key is pressed, the Function menu is displayed.
The lollowing shows the Funclion menu map.

L

— D

»(J)
»(K)
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5.2.13.1

POWER

Displays the Power menu.

Measures and displays the average power in the range of the [ull
measurement span or measuring window. Sets the number of
times averaging is performed when measuring the average power.
Sets the resolution bandwidih (RBW) widely (han that of the
amplitude (luctuation in the average power measurcment. {The
resolution bandwidth is more than three times wider than the
occupied bandwidth.)

The average power can be obtained by using the following equa-
tion. The trace point in the horizontal axis is sct o 1001,

X2 P
I

Pave = lolog[ZXI(I()”-‘ )X 1o
n=

Pavg:  Average power

Py Displayed data at cach trace point (dBm)
X1 1

X2: 1001

Swilches the measuring window display On and OfT.
On: Displays the measuring window in the screen.

Off: Hides the measuring window.
Sets the measuring window position.

Sets the measuring window width.

Switches the averaging function On and Off.

On: Sets the number of times averaging is performed and
measures the average power.

Off: Cancels the averaging function.

Average Mode Conl/RepSwilches the averaging mode belween
continuous calculation and repeat calculation.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the results after the set averaging count is
reached.

Rep: Sets the repeat calculation mode. In the repeat
caleulation mode, when the set averaging count is
reached, the current averaging count is reset o 1 and the
averaging process 18 repeated from the beginning.

Performs a correction equivalent to the internal noise level of this
instrument and swilches the expansion [unction of the measurc-
ment dynamic range On and OIT.
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On: Turns on the noise correction function. Every time the
measurement parameler changes, the internal noisc
level of this instrument is measured and the noise
correction value is reflected in the measured value.

OIT: Turns off the neisce correction function.
Sets the parameter setting mode used for measurement,

Def: Starts the measurement in the mode in which
parameters that were saved in

menu were

Man: Starts the measurement by using the previous
paramclcrs.

Stores the current parameters as the parameters that are used for
measurement.,

Quits the average power measurement and returns to the Power
meru,

Returns to the previous menu.
Sets the measuring window and displays the Channel Power

menu. The channel power can be oblained by using the [ollowing
equation.

x2 Pim
B o 1 Window Width
Pep=10log | L (107 )% 5w X X2X1D)
n=XI
Pey: Channel power

P(n): Displayed data at cach trace point (dBm)

Window Width:
Window Width sciling valuc

PBW:  Noise power bandwidth

X1 Trace point at the window’s letft edge

X2: Trace point at the window’s right edge
Switches the measuring window display On and OfF.
On: Displays the measuring window in the screen.
Off: Hides the measuring window.

Sels the measuring window position.

Sets the measuring window width.

Switches the averaging function On and Off.

On: Sects the number ol times averaging is perlormed in the
channel power measurement and measures the average
channel power.
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Off: Cancels the averaging function.

witches the averaging mode between continuous calculation and
repeat calculation,

Cont: Sets the continuous calculation mode. In the continucus
calculation mode, the moving-average method is used
o calculale the resull aller the scl averaging count is
rcached.

Rep: Sets the repeat calculation mode. In the repeal
calculation mode, when the set averaging count is
reached, the current averaging count is reset to | and the
averaging process 1s repeated tfrom the beginning.

Performs a correction cquivalent Lo the internal noise level of this
instrument and switches the expansion function of the measure-
ment dynamic range On and Off.

On: Turns on the noise correction function. Every time the
measurement parameter changes, the internal noise
level of this instrument is measured and the noise
correction value is reflected in the measured value.

Off: Turns off the noise correction function.

Sets the parameter setting mode used for measurement.

Del: Starts the mecasurcment in the mode in which
parameters that were saved in
the menu were
automatically set.

Man: Starts the measurement by using the previous

parameters,

Stores the current parameters as the parameters that are used for
measurement.

Hides the window, quits the channcl power measurcment, and
returns to the Power menu.

Returns (o the previous menu.

Displays the OBW menu.
Two screens are displayed. The upper screen displays the trace
and the lower screen digplays the occupicd bandwidth measurc-
ment conditions and data.

Sets the ratio of the occupied bandwidth power to the total power
in percenlage.

Switches the averaging function On and Off.

On: Sets the number of times averaging is performed and
measures the average occupied bandwidth power,

Off: Cancels the averaging function.

witches the averaging mode between continuous calculation and
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repeat calculation,

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
10 calculate the results alter the set averaging count is
reached.

Rep: Scls the repeat caleulalion mode. In the repeal
calculation mode, when the sel averaging counl is
reached, the current averaging count is reset to 1 and the
averaging process is repeated from the beginning.

Sels the parameler sciling mode used [or measurcment.

Defl: Starts thc measurcment in the mode in  which
paramclers that were saved in
the mecnu were
autornatically set.

Man: Starts the measurement by using the previous
parameters.

Stores the current parameters as the paramelers that are used lor
measurement.

Quits the occupied bandwidth measurement and returns o the
Power menu.

Returns to the previous menu.

Displays the ACP menu.

Seis the relerence level and ATT (o their optimum values accord-
ing Lo the signal to be measured. When the key is pressed, Aulo
Level Set is executed.

MEMO:  Auto Level Set in ACP sets the input ATT to its optimum
value assuming that the modulation signal model is one car-
rier af W-CDMA.

Displays the CS/BS menu and [CS/BS Setup] dialog box.

[Carrier Band Width]
Sets the measurcment bandwidth in the channel power measurc-
ment used as the reference power.

[Channel Space]Scts the OfTset [requency [rom the carrier frequency thal shows
the adjacent channel measuring position.
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[Band Width]

Sets the measurement bandwidth in the adjacent channel leakage
power measurement.

Inserts a line, on which to set an adjacent channel measurement
condition, at the current cursor position. The data on the line that
cxisted in the posilion belore the new line was inserted is copied
Lo cach selling valuc as new line data.

Deletes the measurement condition from the current cursor posi-
tion.

Sorts data in the dialog box in order of frequency.
Initializes all data in the table currently being edited.
Closes the dialog box and returns to the previous menu.

Displays the \/Nyquist Filter Setup menu.

Swilches the Nyquist filter [unctlion On and OIT.

On: Sets a Nyquist filter,

Off: Cancels the Nyquist filter.

Sets an inverse number of the symbol rate (frequency).
Sets the roll-off factor.

Returns to the previous menu.

Swilches the averaging [unction On and OIT.

On: Sets the number of times averaging is performed in the
ACP measurement and measures the average adjacent
channel leakage power.

QIT: Cancels the averaging [unction.

Switches the averaging mode between continuous calculation and
repeal caleulation.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the results after the set averaging count is
reached.

Rep: Sets the repeat calculation mode. In the repeat
calculation mode, when the set averaging count is
reached, the current averaging count is reset to | and the
averaging process 18 repeated from the beginning.

Performs a correction equivalent to the internal noise level of this
instrument and switches the expansion function of the measure-
ment dynamic range On and OIT.

On: Turns on the noise correction function. Every time the
measurement parameler changes, the internal noisc
level of this instrument is measured and the noisc
correction value is reflected in the measured value.
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Off; Turns off the noise correction function.

Sets the parameter setting mode used for measurement.

Defl: Starts the measurcment in the mode in which
parameters that were saved in
the i { menu were
automatically set.

Man: Starts the measurement by using the previous
parameters.

s the current parameters as the parameters that are used for
measurement,

Quils the ACP mcasurcment [unction and returns o the Power
menu.

Returns to the previous menu.

Displays the Muld Carrier menu and performs multi-carrier ACP
measurement,

Sets the reference level and ATT to their optimurm values accord-
ing to the signal to be measured. When the key is pressed, Auto
Level Set is executed.

MEMQ: Auto Level Set in Multi Carrier ACP sets the input ATT to
its optimum value assuming that the modulation signal
model is three or four carriers of W-CDMA, If the modula-
tion signal includes two carriers, the ATT can be sef to its
optfimum value by changing the attenuation between -104dB
and -5dB after executing Auto Level Set.

Displays the Ref/Offs Setup menu.

Displays the [Abs Meas 1/2] dialog box. Scis the OfTsct [re-
quency and bandwidth of the relerence Carrier. Set the OfTsct [re-
quency from the center frequency that is used before the
measurement. Up to ten carriers can be set by combining [Abs
Meas 2/2].

Closes the dialog box and returns to the previous menu.
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Displays the [Abs Meas 2/2] dialog box.

Closes the dialog box and returns to the previous menu.

Displays the [Rel Meas] dialog box. Up to six waves of frequen-
cies and bandwidths in the frequency range, in which ACLR is
measured, can be set. The frequency to be measured is set to the
Oflscl [requency [rom the set relerence carrier frequency.

Closes the dialog box and returns o the previous menu.

Displays the [Carrier Freq] dialog box. The center frequency,
which is used as the reference in Multi Carrier ACLR, can be
adjusted.

Closcs the dialog box and returns Lo the previous menu.

Returns to the previous menu,

Displays the \/Nyquist Filter Setup menu.

the Nyquist filter [unction On and OIT.
On: Sets a Nyquist filter,
Off: Cancels the Nyquist filter.

Sets an inverse number of the symbol rate (frequency).

. Sets the roll-off factor.
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Switches the averaging function On and Off.
On: Sects the number ol times averaging is perlormed in the

multi-carrier ACP measurement and measures the
average adjacent channel leakage power.

Off: Cancels the averaging function.

Swilches the averaging mode belween continuous caleulation and
repeat calculation.

Conl: Sels the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the results after the set averaging count is
reached.

Rep: Sets the repeat calculation mode. In the repeat
calculation mode, when the set averaging count is
reached, the current averaging countis reset o 1 and the
averaging process is repeated [rom the beginning.

Performs a correction equivalent to the internal noise level of this
instrument and swilches the expansion function of the measurc-
ment dynamic range On and OfT.

On: Turns on the noise correction function. Every time the
measurement parameler changes, the internal noisc
level of this instrument is measured and the noise
correction value is reflected in the measured value.

Off: Turns off the noise correction function.

Sects the parameter sciting mode used [or measurement.

Det: Starts the measurement in the mode in which

L menu were

Man: Starts  the measurement by using the previous
paramclcrs.

Stores the current paramelers as the paramelers that are used [or
measurcment.

Quits the multi-carrier ACP mecasurement and returns (o the
Power menu.

Returns to the previous menu.
Displays the Spurious menu. Two screens are displayed. The

upper screen displays the trace and the lower screen displays the
spurious measurement result screen.
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Sets the setting sequence table number used for the spurious mea-
surement to 1,2, or 3,

1: Sets table number 1.
2: Sets table number 2.

3: Scis lable number 3.

Displays the Edit Table menu.

The [Edit Table] dialog box of the set table number is displayed.
Parameters, which arc used in the spurious measurcment, such as
start and stop frequencies, Input Filter On or Off, RBW, VBW,
sweep time, reference level, attenuator, preamp ON or OFF, and

judement level value can be set in the dialog box.

Sets the setting sequence table number for the spurious measure-
mentto 1,2, or 3.

1: Sets table number 1.
2: Sets table number 2.

3: Sets table number 3,

Inserts a column, in which spurious measurement conditions can
be set, at the current cursor position. The data contained in the col-
umn that exisied in the position belore the column was inserted is
copied Lo cach seiling valuc as new column data.

Deletes a column of measurement conditions from the current
CUrsor position.

Initializes all data in the table currently being edited.
Closcs the dialog box and returns Lo the previous menu.

Displays the Show Result menu.
The measurement result is displayed on the entire screen,

Displays the previous screen.
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Displays the next screen.

Closes the measurement result sereen and returns o the previous
nernu.

Sets the parameter setting mode used for measurement.

Def: Starts the measurement in the mode in which
parameters that were saved in
the i meny were
automalically sct.

Man: Starts the measurement by using the previous

paramclers.

Stores the current parameters as the parameters that are used for
measurement.

Quits the spurious measurement [unction and returns o the Power
menu.

Returns to the previous menu.

Displays the Spectrum menu.

Sets the reference level and ATT to their optimum values accord-
ing Lo the signal to be measured. When the key is pressed, Aulo
Level Set is executed.

MEMOQ: Auto Level Set in Spectrum Emission Mask seis the input
ATT to its optimum value assuming that the modulation sig-
nal model is one carrier of W-CDMA. If the modulation sig-
nal includes two carviers, the ATT can be set to its optimum
value by changing the attenuation between OdB and +5dB
after executing Auto Level Set. If the modulation signal
iricludes three or four carriers, the ATT can be set fo its opti-
mum value by changing the attenuation between 0dB and
+10dB after executing Auto Level Set.

Displays the Ref Power menu. This menu is used to set parame-
ters for reference power calculation.

Sets the power conversion bandwidth for carrier signals.

Displays the VNyquist Filter Sctup menu.

Swilches the Nyquist [ilter function On and O[T
On: Activates the Nyquist filter.
Off: Cancels the Nyquist filter.

Sets an inverse number of the symbol rate (frequency).
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e roll-off factor.

Returns to the previous menu.

Swilches the calculation mode of the relerence power between the
Channel mode and the Peak Power mode.

Chan:  Caleulales the carrier power according (o the sciling in
and scis the resull as the relerence
asurement.

P

Pcak: Sets the Peak power value of the wavelorm as the
reterence power for mask measurement.

Returns to the previous menu,

Displays the Offset Setup menu and [Offset Setup] dialog box for
the Offset data setting.

[Start] Used to enter the start frequency in the emission mask judgment
area by using the offset frequency from the center frequency.
[Stop] Used to enter the stop frequency in the emission mask judgment
area by using the offset frequency from the center frequency.
[Integral BW Abs]

Sets the power integral bandwidth at each frequency point in the
absolute value measurement.

[Limit Abs Start]
Used Lo enter the mask value, which is sel by an absolule value, at
the start frequency.

[Limit Abs Stop]
Enter the mask value, which is set by an absolute value, at the stop
frequency. The mask value between the start frequency and stop
frequency is calculated by linear interpolation between the start
value and stop valuc.

[Integral BW Rel]
Sets the power integral bandwidth at each [requency point in the
relative value measurement.

[Limit Rel Start]
Used to enter the mask value, which is scl by a relative valuc, at
the start frequency. The mask value is used for comparison with
the offset value from the measured reference power,
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[Limit Rel Stop] Used to enter the mask value, which is set by a relative value, at

[Judge]

the stop frequency. The mask valuc belween the start [requency
and stop [requency is calculaled by linear interpolation between
the start value and stop value.

Specilies how 1o compare with the entered mask values, which are
set by absolute and relative values, when the mask judgment is
performed,

Abs: Compares the waveform with the mask values set in
Limit Abs Start/Stop. The Pass judgment is determined
if the waveform is equal to or less than the mask values.

Rel: Compares the waveform with the mask values set in
Limit Rel Start/Stop. The Pass judgment is determined
il the wavelorm is cqual 1o or less than the mask valuces.

A&R:  Compares the waveform with values set in both Limit
Abs Star/Stop and Limit Rel Start/Stop. I both
conditions are met, Pass is displayed.

AR: Compares the wavelorm with values sct in both Limit
Abs Start/Stop and Limit Rel Start/Stop. If one of above
mentioned conditions is met, Pass is displayed.

Inserts a column that has the same valucs as the column of the cur-
sor position in the dialog box.

Deletes the column where the cursor is positioned in the dialog
hox.

Sorts data in the dialog box in order of frequency.
Deletes all data in the dialog box.

Closes the dialog box and returns to the previous menu.

Switches the averaging function On and Off.

On: Sets the number of times averaging is performed in
specttum emission mask measurement and performs
averaging.

Off: Cancels the averaging function.

itches the averaging mode between continuous calculation and
repeat calculation.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the result after the set averaging count is
reached.

Rep: Sets the repeat calculation mode. In the repeat
calculation mode, when the sel averaging counl is
reached, the current averaging countis reset o 1 and the
averaging process is repeated from the beginning.
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- Sets the parameter setting mode used for measurement.

Def: Starts the measurement in the mode in which
parameters that were saved in

menu were
automatically set.

Man: Starts the measurement by using the previous
parameters,

Stores the current parameters as the parameters that are used for
measurement.

Quits the spectrum emission mask measurement and returns to the
Power menu,

Returns to the previous menu.

Displays the CCDF menu.
The screen is swilched o the CCDF measurement screen.

Sets RBW.
RBW can he sct 1o a range of 100 kHz o 10 MHz (1, 3 scquencce)
and 20 MHz.

Sets the number of measurement samples.

Switches the reference wavetorm display On and Off

On: Displays the currenly displayed wavelorm as the
reference waveform.

OIT: Hides the reference wavelorm,

Switches the ideal Gaussian noise waveform display On and Off.
On: Displays the ideal Gaussian noise waveform.
QIT: Hides the ideal Gaussian noise wavelorm.

Sets the maximum value of the horizontal axis on the waveform
display.

Switches the gate function of the CCDF measurement On and Off.

On: Sets a threshold level and performs the CCDF
measurement in the period where the input signal is
higher than the specitied threshold level.

Oft: Cancels the gate function of the CCDF measurement.
Quits the CCDF measurement and returns 1o the Power menu.
Returns to the previous menu,

Displays the Power menu (2/2}.

Returns (o the previous menu.

Displays the Multi-Average Power menu,

Displays the average power measurcd from cach displayed win-
dow.
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Displays the Window Setup menu.

Specifies a window number.
The initial value is [1].

Displays the window of the specified number.

Closes the window of the specified number.

vates the window of the specified number.
The initial value is [1].

ctivates the settings of the position of the active window.

Activates the settings of the width of the active window.

On and Off the function which displays the window
coupled to the average power (Trace).

On: Couples the window to the average power.

OIT: Does notl couple the window Lo the average powecr.

Closes all windows except for window|.

Window 1 is displayed at the [ar leflt. At this time the window
width is automatically set to one tenth of the sweep time.
Relurns o the previous menu.

Switches On and Off the Power Ratio measurement.

On: Calculates the level difference between the average
power in the active window and the average powers in
other displayed windows and displays the result.

Off; Cancels the Power Ratio measurement.

Switches On and Off the averaging function,

On: Sets the number of times averaging is performed and
measures the average power in the window.,

Off: Cancels the averaging function,

Switches the averaging mode between the continuous calculation
mode and the repeat calculation mode.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
[or calculation aller the averaging count is reached.

Rep: Sets the repeat calculation mode. In the repeat
calculation mode, when the averaging count is reached,
the current averaging count is resel (o 1 and the
averaging process is repeated from the beginning.
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Performs a correction equivalent to the internal noise level of this
instrument and switches the expansion function of the measure-
ment dynamic range On and OIT.

On: Turns on the noise correction function. Every time the
measurement parameler changes, the internal noisc
level of this instrument is measured and the noisc
correction value is reflected in the measured value.

OIT: Turns ofl the noise correction [unction.

Swilches the scl mode of seuling paramelers [or measurcmenl.

Def: Starts the measurement in the mode in which setting
paramelers saved in th t
menu were automatically set.

Man: Starts the measurcment by using the previously-scl
parameters.

Stores the currently—set parameters as measurement paramerters.

Quits the Multi-Average Power measurement.
Returns to the previous menu.
Displays the Power menu (1/2).

Returns to the previous menu.
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Displays the Meas menu.

Displays the Counter menu and turns on the frequency counter
function.

" Switches the averaging function On and Off.

On: Scls the number of times averaging is performed in the
frequency counter function.

OIT: Cancels the averaging [unclion.

Turns off the frequency counter function and returns to the Meas
meru,

Returns to the previous menu.

Displays the Noise/Hz menu and starts the Noise/Hz measurc-
ment.

Sets the noise measurement bandwidth.

Sets the vertical axis unit to dBm and sets the marker unit to dBm/
Hz. Average is automatically selected as the detection mode.

Seis the vertical axis unit to dBUV and the marker unit to dBUv/
Hz. Average is automatically selected as the detection mode.

Sets the delta marker unil 10 dBe/Hz. The marker [ixing (unction
is sel o ON. Avcrage is automalically sclected as the delection
mode.

Moves a delta marker Lo the largest peak on the trace which is cur-
rently displayed and [ixes il o that position.

Quits the noise measurement function and returns to the Meas
mcnu.

Returns to the previous menu.
Displays the X dB Down menu.
Sets the attenuation,

According to the Mode setting, a normal marker and a delta
marker X dB is displayed lower than the current position.

Displays a normal marker 1o the lefl of and X dB lower than the
current position.

Displays a normal marker to the right ot and X JdB lower than the
currcnl posilion.

Searches for the maximum peak in the search range, and displays
a normal marker and a delta marker X dB lower than the current
position.
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s how the marker data will be displayed.

REL.: Displays a normal marker to the right and a delta
marker to the left.

AL: Displays the left marker as an absolute value.

AR: Displays the right marker as an absolute value.
Switches the continuous X dB down function On and Off.
On: Repeats Peak X dB down in every sweep.

Oft: Cancels the continuous X dB down function.

Swilches the relerence marker function On and O[T,

On: Displays a reference marker at the relerence position off
X dB Down.
OIT: Hidcs the relerence marker.

Returns to the previous menu.

Acquires the AM modulation [aclor by using the peak search and
displays the calculation result in percentage.

On: Performs the AM modulation measurement.

Off: Quits the AM modulation measurement,

Displays the Harmonics menu.
Two screens are displayed. The upper screen displays the trace
and the lower screen displays the harmonic measurement data.
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Switches the fundamental frequency setting function On and Off.

On: Sets the fundamental frequency.
Off: Sets the fundamental frequency to the current center
frequency.

Sets the measuring harmonic order.

Quits the harmonic measurement function and returns to the Meas
menu. The entire screen is displayed.

Returns to the previous menu.
Displays the IM Meas menu. Two screens are displayed. The
upper screen displays the (race and the lower sereen displays the

intermodulation distortion measurement data.

Sets the measuring order. The third, [ilth, seventh, and ninth
orders can be scl.
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Displays the [Limit Setup] dialog box.
[3rd Order Limit]
Sets the limit value of the third-order distortion signal,
[S5th Order Limit]
Sets the limit value of the fifth-order distortion signal.
[7th Order Limit]
Sets the limit value of the seventh-order distortion signal,
[9th Order Limit]

Sets the limit value of the ninth-order distortion signal.

Closes the dialog box and returns (o the previous menu.

"""" hes the Pass/Fail judgment, which is delermined by compar-
ing with the limit value sct in the [Limit Setup] dialog box, On

and Off.

On: Performs the Pass/Fail judgment. 1 the mcasurcment
result is larger than the set limit value, a Fail judgment
is determined.

Off: Does not perform the Pass/Fail judgment.

. Sets the parameter sciling mode used lor measurement.

Det: Starts the measurement in the mode in which
paramclers that were saved in

lh .................... Eh n]CnU Wcrc
autornatically set.

Man: Starts the measurement by using the previous
parameters.

s the current paramelers as the paramelers that arc used [or
measurement.

Quits the intermodulation distortion measurement function and
returns 1o the Mcas menu,

Returns to the previous menu.

Relurns o the previous menu.
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5.2.13.3

PASS/FAIL

[Limit Line 1]
[Pass Range]

[Limit Line 2]
[Pass Range]

[X Data Mode]

[Reference]

Displays the Pass/Fail menu.

Displays the [Limit Line Setup] dialog box used to set the judg-
ment conditions that are set by limit lines.

Sets the judgment condition for limit line 1
Above: Sets the Pass condition to the range above limit line 1.

Below:  Sets the Pass condition to the range below limit line 1.

Sets the judgment condition for limit line 2
Above:  Sets the Pass condition to the range above limit line 2.
Below:  Sets the Pass condition to the range below limit line 2.

Sets the data auributes of the horizental axis ([requency or ume)
limnit line.

Abs: Sets the horizontal axis posilion according o the
absolute value of the limit line setin
The horizontal axis position of the
according to changes in the frequency span and center
frequency setting.

Rel: Sets the horizontal axis position acc
relative value of the limit line set in
The horizontal axis position of the limit line is fixed to
the position scl in Relerence and docs nol depend on
changes in the frequency span and center frequency
setting.

Sets the reference position.

Center:  Sets the reference position o the center of the
horizontal axis.

Lelt: Seis the reference position 1o the leltmost point of the
horizontal axis.

User Del: Sets the reference position in User Deline.
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[Offset]

[Y Data Mode]

[Reference]

[User Define]

[Offset]

5.2.13 FUNC

Sets the absolute frequency as the reference position when [Ref-
erence] is scl 10 [User Def].

Sets the offset frequency from the reference position.

Closes the dialog box and returns to the previous menu.
Scis the data attributes of the vertical axis (Ievel) limit Tine.

Abs: Sets the vertical axis position according to the absolute
value of the limit line set in :
The vertical axis position of the limit line moves
according to a change in the level setting.

¢ relative

Rel: Scls the vertical axis position
value of the limit line sct in
The position of the vertical a ne is fixed
to the position set in Reference, and does not depend on
a change in the level setting,

Sets the reference position.
Top: Sets the reference position to the top of the vertical axis.

Botlom:  Sels the relerence position (o the bottom of the vertical
axis.

User Del:Sels the reference position in User Deline.

Sets the absolute level as the reference position when [Reference]
is sct o [User Def].

Sets the offset level from the limit line.
Closes the dialog box and returns to the previous menu.

Swilches the Pass/Fail judgment compared with limit lines 1 and
2 On and OIT.

On: Perlorms the Pass/Fail judgment. I the measurement
resull does not satisly the conditions sct in the Limit
Line Setup dialog box, the device is judged as fail.

OIT: Does nol perform the Pass/Fail judgment.

Switches limit line 1 On and Off,

On: Displays limit line 1.

Off: Hides limit line 1.

Switches limit line 2 On and Off,

On: Displays limit line 2.

Off: Hides limit line 2.

MEMO:  No limit line is displayed unless the limit line data of at least
two points is entered in Limit Line Editor.
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Searches for the peak point of the waveform and sets the level
value of the peak point to the [User Define] value in [Y Data
Mode]. Moves the limit line according (o the relerenee position
that is sct above. This [unction is enabled only when Y Datla Mode
is set to Rel.

Displays the Edit menu and the [Limit Line Editor] dialog box.

Sets the limit line to be displayed in [Limit Line Editor].
Copies the data created for limit line 1 to limit line 2.
Copies the data created for limit line 2 to limit line 1.

Inserts the same value as that at the cursor position in the dialog
box.

Deletes the line rom the cursor position in the dialog box.
Sorts data in the dialog box in order of frequency,

Deletes all data in the limit line setting dialog box.

Closcs the dialog box and returns Lo the previous menu.

Returns to the previous menu.
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Displays the Disp menu.

Switches the display of the display line, which is used as the ref-
erence line when the trace level is compared, On and Off.

On: Displays the display line.
The display line position can be changed.

Off: Hides the display line.

Switches the display of the reference line, which is used as the ref-
crence [or the relative display of the level data, On and OIT.

On; Displays the reference line,
The reference line position can be changed.

Off: Hides the reference line.
Displays the XY Cursor menu.

Swilches the XY cursor [unclion On and OfT.

On: Displays the X and Y cursors.

Off: Hides the X and Y cursors.

Sets the X cursor position.

Sets the Y cursor position.

Displays an anchor at the intersection of the X and Y cursors. The
display values of the X and Y cursors are the relative values to the
anchor,

Hides the anchor.

Returns to the previous menu.

Displays the Meas Window menu.

Swilches the measuring window display On and OfT.

On: Displays the measuring window in the screen.

Off: Hides the measuring window.

Sets the measuring window position.

Sets the measuring window width.

witches the window sweep On and Oft
On: Performs the window sweep.
OIT: Does nol perform the window sweep.

Returns to the previous menu.
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[Disp Line]

[Ref Line]

[XY Cursor]

[Meas Window]

Displays the Zoom menu and displays two screens. The upper
screen displays a waveform before zoom. The lower screen dis-
plays a zoomed wavelorm. The horizonlal axis is sel (o [requency
(or time) in hoth the upper and lower screens.

Sets the center position to be zoomed.

Sets the zoom width.

Displays only the upper screen and returns to the Disp menu,
Returns to the previous menu.

Displays the Zoom menu and displays two screens. The upper
screen displays a waveform before zoom. The horizontal axis is
set to frequency in the upper screen and set to time (zero span) at
the zoomed position in the lower screen,

Sets the center position to be zoomed.

Displays only the upper screen and returns to the Disp menu.

Returns to the previous menu.

Sets the upper and lower sereens. Each sereen can be set individ-
ually.

Returns to the upper screen display from the two-screen display.
Displays the Disp menu (2/2).

Returns (o the previous menu.

Displays the [Annotations Setup] dialog box used to set the

annotation that displays the position and width of the measuring
window 1o On or OIT.

Displays the level position of Display Line when Display Line is
set to On and a check mark is entered in the check box. Hides the
display by clcaring the check mark [rom the check box.

Displays the level position of Reference Line when Reference
Line is set to On and a check mark is entered in the check box.
Hides the display by clearing the check mark from the check box.

Displays the XY Cursor position when the XY Cursor is sel to On
and a check mark is entered in the check box. Hides the display
by clearing the check mark from the check box.

Displays the position and width of the measuring window when
the measuring window is set to On and a check mark is entered in

the check box, Hides the display by clearing the check mark from
the check box.

Closes the dialog box and returns to the previous menu.
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Displays the Disp menu (1/2).

Relurns o the previous menu.

Turns on the Tracking Generator output and displays the TG
menu that 1s used to set Tracking Generator.

MEMQ: This function is enabled only when the Tracking Generator
option is included.

Sets the output level,
Displays the Through Corr menu.

Performs the normalization in a range of 100 kHz to 3.3 GHz and
turns on the Through Correction [unction.

Connect the cable to TG OUTPUT and INPUT before performing
the normalization.

MEMO: If the frequency setting is changed in a range of 100 kHz to
3.3 GHz, the measurement can be performed without nor-
malization because the frequency characteristics are auto-
matically corrected by the normalization data.

f| Switches the Through Correction function On and Off,

On: Perlorms  the  correction by using the Though
Correction function.

OIT: Cancels the Though Correction [unction.

MEMOQ: This function cannot be set to On before [Through Corr] is
performed.

Relurns o the previous menu.

Displays the TG Cal menu that is used to perform the calibration
of the output level.

Performs the level calibration of the Tracking Generator output.
Connect the cable to TG OUTPUT and INPUT before performing
the calibration.

Switches the level calibration function On and Off.

On: Correcls the output level by using the calibration lactor
that is acquired in Level Cal.

OIT: Does not correct the output level by using the
calibration factor.
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MEMO: This function cannot be set to On before [Level Cal] is per-
Jformed.

Returns to the previous menu.

Used 1o select whether o display the sciting paramelers ol Track-
ing Generator.

On: Displays the sciling parameters on the screen.
Off: Does not display the setting parameters on the screen.
Turns off the Tracking Generator output.

Returns to the previous menu.
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6.1.2

6. REMOTE CONTROL

REMOTE CONTROL

This chapter describes the overview, examples of controlling the instrument by remote, and the SCPT com-
mand.

Overview of Remote Control

This chapter describes the overview of the remote control system and SCPI commands.

Types of Remote Control Systems

The following two types of remote control systems can be configured, depending on the interface:

Intertace Overview

This system controls the R3477 Series and other devices con-

GPIB nected from the external controller through GPIB.
(Talker/Listener mode) For more information, refer o section 6.1.2, *GPIB Remolte Con-
trol System.”

This system controls the R3477 Series and other devices con-
nected from the external controller through LAN.

LAN For more information, refer to section 6.1.3, “LAN Remote Con-

trol System.”

GPIB Remote Control System

The GPIB (General Purpose Interface Bus) that is compliant with IEEE standards 488.1-1978 and 488.2-
1987 comcs standard with this instrument so that remote control can be performed [rom the exlernal con-
troller.

The controlling method using the GPIB remote control function is explained below.
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6.1.2.1

6-2

What is the GPIB?

The GPIB (General Purpose Inlerface Bus) is a high performance bus that integrates computers and mea-
suring instruments.

Operation of the GPIB is defined by IEEE standard 488.1-1978. Since the GPIB has bus structure inter-
[aces, a specilic device can be specilied by assigning a unigue device address (o cach device. Up 1o 15
devices can be connected to one bus in parallel. A GPIB device is equipped with at least one of the follow-
ing functions:

Talker

The device that is set to send data to the bus is called the “talker”. On the GPIB bus, only one device
acts as an aclive talker.

Listcner

The device that is set to receive data on the bus is called the “listener”. Two or more active listener
devices can exist on a GPIB bus.

Controller

The device that specifics talkers and lisieners is called the “controller”. On a GPIB bus, only onc de-
vice acts as an active controller. Of these controllers, the device that can control IFC and REN mes-
sages is expressly called the “system controller™.

Only one system controller is permitted on a GPIB bus. If there are two or more controllers on a bus,
the system coniroller becomes the active controller at the time of system startup and the other devices
with controller capabilily act as addressable devices.
To set another controller to an active controller, use Take Control (TCT) interface messages. At this
time, this controller beccomes a non-active controller.

The controller controls the entire system by sending interface or device messages to each measuring
instrument. The roles ol these messages arc shown below.

+  Interface message: Controls the GPIB bus.

*  Device message: Controls the measuring instruments.
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Setting up the GPIB

1. GPIB conncction

The standard GPIB connection is shown below. Fix the GPIB connector firmly with two screws such
that they do not loosen during use.

GPIB Connectors

Figure 6-1  GPIB Connection

Note the following when using the GPIB interface:

Connect the GPIB cable o the GP-1B 1 connector on the rear pancl of this instrument.

The total cable length of the GPIB cable used in one bus system is not longer than 2 m X {the
numhber of conneciled devices (the GPIB controller is counted as one device)).

The total cable length should be 20 m or less.

Up Lo 15 devices can be connected 1o one bus syslem.

There is no restriction in the method of connecting cables. However, four or more GPIB
connectors should not be stacked on onc device. Il four or more GPIB conncclors arc stacked,
the joints of the connectors may be broken because excessive force 1s applied to them.

For example, a syslem consisting of [ive devices can use cables of up to 10 m (2 m/device X 5
devices = 10 m) in total. Cable lengths can be allocated freely unless the total cable length
exceeds the permitted maximum length. When 10 or more devices are to be connected, however,
some devices should be connecled with cables of 2 m or less so that the total cable length does
not exceed 20 m.

2.  GPIB address setting
GPIB addresses should be set from the GPTB dialog box in the System menu.
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6.1.2.3 GPIB Bus Functions
6.1.2.3.1 GPIB Interface Functions
Table 6-1  GPIB Interface Functions
Code Description
SH1 Has the source handshake function
AHI Has the accepler handshake [unction
T6 Basic talker function, serial polling function, listener-specified talker cancel function
TEO No extended talker function
L4 Basic listener function, talker-specified listener cancel function
LEOD No extended listener [unclion
SRI1 Has service request function
RLI Remote function, local function, local lockout function
PPO No parallel polling function
DCI Device clear [unction
DT1 Device trigger [unction
Cl System controller function
C2 IFC transmission, controller-in-charge function
C3 REN transmission function
C4 SRQ response function
Cl12 Interface message transmission function, pass control back function
El Using the open-collector bus driver
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6.1.2 GPIB Remole Control System

Responses to Interface Messages

The responscs of this instrument Lo inlerface messages explained in this section are deflined in IEEE stan-
dards 488.1- 1987 and 488.2-1987.

For information on the method of sending interface messages to this instrument, refer to the operation man-
ual of the controller used.

1.

Interface clear (TFC)

This message is dircctly sent o this instrument through a signal line.

With this message, this instrument stops the operation of the GPIB bus. Though all input/output is
stopped, the I/O bulTer is not cleared (it is cleared by DCL). When this instrument is defined as an
active controller, the control right of the GPIB bus is canceled and the system controller gets the con-
trol right.

Remote enable (REN)

This message is directly sent to this instrument through a signal line.

IT this instrument is specified as a listener when this message is TRUE, il enters the remote state.
This stale continues until this instrument receives GIL, REN is changed 10 FALSE, or the LOCAL
key is pressed.

This instrument ignores all the received data when it is in the local stale.

When it is in the remote state, this instrument ignores all key entry except the LOCAL key.

When it is in local lockout state {refer to “Local lockout (LLOY™), this instrument ignores all key en-
ry.

Serial port enable (SPE)

When receiving this message from outside, this instrument enters the serial polling mode.

When this instrument specified as a talker in this mode, it sends slatus byles instead of ordinary mes-
sages. This mode continues until this instrument receives a serial polling disable (SPD) message or
an IFC message.

When this instrument is sending a service request (SRQ) message to the controller, bité (RQS bit) of
response data is set to 1 (TRUE). After transmission is completed, RQS bit is set to 0 (FALSE). A
scrvice request (SR(QQ) message is direetly sent through a signal line.

Group execute trigger (GET)

This message riggers this instrument. I the following conditions are met, this instrument starls mea-
surement,

*  The trigger source is scl Lo the GPIB bus.

*  This instrument is in trigger waiting state.

GET performs the same operation as *TRG.

Device clear (DCL)

When receiving DCL, this instrument performs the following operations:

*  Clearing the input and output buffers

* Resetring the syntax analysis, execution control. and response data generation units
«  Canceling all the commands that impede the remote command to be executed next
*  Canceling the command that is lemporarily stopped 10 wail for other paramelers

+  Canceling *OPC and *OPC?
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The following operations are not executed;

*  Changing data scl or slored in this instrument

*  Interrupting the front panel operation

= Affecting or interrupting the operation of this instrument during execution

*  Changing the slatus byle excopt MAV (MAV is scl o 0 as the result of elearing the output buller)
Selected device ¢lear (SDC)

Performs the same operation as DCL. However, SDC is exccuted only when this instrument is a lis-
tener.

In other cases. it is ignored.

Go to local (GTL)

This message sets this instrument to the local state. Tn the local state, all the front panel operations are
enabled.

Local Tockout (LLO)

This message sets this instrument to the local lockout state. When this instrument enters the remote
slate in this stale, all [ront panel operation is prohibiled (In the ordinary remote stale, the front panel
operation can be performed with the LOCAL key).

In this casce, this instrument can be sel o the local state by any ol the (ollowing three methods:

*  Sending a GTL message to this instrument

»  Setting the REN message to FALSE (At this time, the local lockout state is also canceled)

*  Turning on the power again

If this instrument receives this message when it is set to a talker, it is set to an active controller by
path control. When receiving an IFC message, this instrument enlers the addressable mode again.
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6.1.3 LAN Remote Control System

LAN Remote Control System

The LAN (Local Arca Network) interface that is compliant with IEEE standard 802.3 comes standard with
this instrument so that remote control by socket communication between the external controller and this
instrument can be performed.

The controlling method using the LAN remote control function is explained below.

Setting up LAN

1. LAN conncction

The standard LAN connection is shown below. To perform communication through LAN between an
external controller and this instrument or other devices, conncct them with the TOBASE-T LAN cable
of the RJ45 connector. To directly connect this instrument and an external controller with a LAN ca-
ble, use a LAN cable (cross over cable) having connection as shown in Table 6-2. To connsct this
instrument and devices other than an exlernal controller with a LAN, usc an exiernal device designed
to connect devices having two or more LAN interfaces such as an Ethernet hub. The LAN cable used
in this case is a LAN cable (straight cable) having connection as shown in Table 6-3.

R3477 scries rear panel

i —

External controller LAN cable

Figurc 6-2  LAN Conncclion

Table 6-2  Conncction of Cross-over Cables

Connector A side Connector B side
Signal name . RJ33 . RI43 Signal name
Pin number | Pin number
RX+ 1 3 TX+
RX- 2 6 TX-
TX+ 3 1 RX+
TX- 6 2 RX-
Not Used 4 4 Not Used
5 5
6 6
7 7
8 8

6-7
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Signal
Name
Pin# 1 TD+ o TD+ 1
2TD-  — o TD- 2
3 RD e— e RD+ 3
6 RD- et e R~ 6

Figure 6-3 Connection of Cross-over Cables

Table 6-3  Connection of TUBASE-T Straight Cables

Signal namc . RJ45 Line color Pair number
Pin number

RX+ 1 White/Orange 5

RX- 2 Orange

TX+ 3 White/Green 3

TX- 6 Green .

Not Used 4 Blue
5 White/Blue !
7 White/Brown 4
8 Brown
IP Address Setting

The IP address should be set from the network dialog box in the System menu.

Control from a Program

To control this instrument from a program of an external controller, a port number for socket communica-
tion is required. The port number “5025 is provided for socket communication for the remote control on
the side of this instrument. To wrile a program [or socket communication, a library [or network connection
with the TCP/TP protocol is required. The library differs depending on the environment, such as the OS of
the external controller. In the Windows OS envirenment, for example, WinSock is provided.

Of the functions available in the GPIB remole control sysiem, some [unctions specilic o the GPIB bus,
such as service request, cannot be used in the LAN remote control system.
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6.1.4 Message Exchanging Prolocol

Message Exchanging Protocol

This instrument receives program messages [rom the controller or other devices through the GPIB bus or
LAN and generates response data. Program messages include commands, queries (which are commands
that ask for response data) and data.

6.1.4.1

Buffers

This instrument has three buffers.

1.

Input buller

A buffer for storing data temporarily to analyze commands.
(1024-byte length)

The inpul bulfer can he cleared by the following two methods:
*«  Poweron

«  Executing DCL or SDC

Output butfer

A buffer for storing data until data is read by the controller,

(1024-byle Iengih)

The output buffer can be cleared by the following two methods:

*  Poweron

*  Excculing DCL or SDC

Error queue

The error queue exists only in IEEE488.2-1987 command mode.

This is a queue that stores error messages of remote commands, and its depth is 10,

Each time an crror occurs during analysis or execution ol remote commands, messages are stacked
in the queue,

Messages can be read with the SYST:ERR command. Each time a message is read, it is deleted from
the queue.

The error queue can be cleared by the following two methods:

*+  Poweron

*  Executing *CLS

6-9
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TEEE488.2-1987 Command Mode

The IEEE488.2-1987 command mode sends and receives messages in accordance with the message
exchange protocol that is compliant with TEEE standard 488.2-1987.

When other controllers or devices receive messages from this instrument in this mode, the following items
arc cspecially important:

L.

Generating response data by receiving a query (Refer to “Parser™),
Generating data in the order queries are executed (Refer to “Generating response data™),
Parser

The parser receives command messages in the order they are received from the input buffer, executes
syntax analysis, and determines what operations are to be executed by the commands received.

Tt also traces the tree structure of commands when performing the syntax analysis of commands,

For the next command analysis, il remembers the part of the tree structure [rom which analysis should
be performed.

This information is returncd 1o the head of the tree structure when the parser is cleared.
The parser can be cleared by the following four methods:

*  Poweron

*  Receiving DCL or SDC

*  Receiving “:" next to ;"

»  Receiving the terminator or EQIL

Generating response data

When the parser executes a query, this instrument generates data on the output buffer as its response
(that is, a query must be sent immediately before outputting data).

Tt means that data is not cleared until the controller reads data generated by a query.

Besides the controller reading data, there arc two conditions in which data is cleared. In these condi-

tions, a Query Error is generated.

*  Unterminaled condition : When the controller reads response data without terminaling the query
{(with ASCII LF code or GPIB END message) or when the controller
reads response data without sending a query.

»  Interrupted condition ;. When the controller receives the next program message before reading
response data.
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6.1.5 Command Syntax

This chapter describes the command synlax.

6.1.5.1 IEEE488.2-1987 Command Mode

The command syntax is deflined in the following [ormalt:

Header | —| Space (space charactery |=| Data

MEMO: = means repetition.

1. Header

The header has a layered structure consisting of two or more mnemonics delimited by colons (2). A
mnemonic consisting of four or more characters has a “short form” of four (or three} characters (a
non-abbrevialed mnemonic is called a “long [orm™). Any combination of these forms is allowed.

I a question mark (?) is attached immediately after a header, it becomes a query command.
2. Space (space characler)

A space of one or more characters is required. If any character except a space is used, an error will
resull.

3. Data

When the command requires more than one data item, list these data items by delimiting them with
commas (,).

A space (space characier) may he inserted helore or aller the comma ().
For more information on data type, refer to “6.1.5.2 Data Format.”
4.  Writing more than one command

In TEEE488.2-1987 command mode, more than one command may be written on ong line by delim-
iting them with semicolons (;).

When commands are written in this way, the system executes commands while moving the current
path in the layered structure of the header.
5. Moving the current path
The current path moves in accordance with the following rule:
*  When power is turned on: The current path is set to root.
+  Terminator: The current path is set 10 rool.

+  Colon (3): If the colon () that moves the current path to one layer below in the command tree is
the initial characler, the colon () scls the current path o rool.

*  Semicolon (;): The current path is not changed.

«  Common command: This command can be executed regardless of the current path. When an
*RST command is executed, the current path is set to root (* See the following example).

6-11
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Example: Assume the following header structure;

root
A b L
| -
T 1T 1 ] |
EF GH E T 1 K I L
M N P Q

In the above structure, the current path moves in the [ollowing way:

L.

‘AE:BEE

Since the colon (2) in the second command moves the current path to root, both A'E and B:E are
correct commands.

:A:E<END=BE

Since <END> {lerminator) moves the current path o root, both A:E and B:E arc correcl com-
mands.

:A:E;F,G;H

Since a semicolon ;) does not move the current path, :A:E;F:G;H results in the four commands
AE, AF, A:G, and A:H.

C:LK:N:M

Since a colon (;) moves the current path, KiN is seen from the Tayer of :C:,

Therelore, K:N is equal 1o C:K:N. Al the same Lime, the current path is changed 1o :C:K: becausc
K:N contains a colon (i) and the last M is treated as C:K:M.

:A:E;*ESR 16

Since the common command is independent of the current path, *ESR 16 is executed correctly.
AEXESR 16;F;,G;H

Since the common command does not change the current path, the third F is scarched lor [rom
the current path :A: that is set in the first :AE.

Therelore, F, G, and H are cqual o A:F, A:G, and A:H, respectively.

In the following examples, a syntax error will result.

1.

AE;B:E
A:E changes the current path to :A:.

Therefore B:E is searched for from the layer of :A: but the mnemonic B cannot be found. As a
result, an error will result.

C:K:M;L.P

:C:K:M changes the current path o :C:K:.

Therefore L:P 1s searched for from :C:K: but the mnemonic L. cannot be found. As a result, an
crror will resull.
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6.1.5.2 Data Format

In IEEE488.2-1987 command modc, the data types shown in this scction arc used in data input/foutpul.

1. Numeric data
There are three [ormats [or numeric data as shown below. When entering numeric values lor this in-
strument, any format may be used (the value is rounded depending on the data type entered).

Depending on the command, a unit may be allached (o the entered numeric value. For units, sce Sce-
tion (5), which is described later.

*  Inleger type: NR1 [ormat

[l Sign |]—|Number |=

+  Fixed point type: NR2 format

[l Sign |]—|Number [=]| . [|—|Number |=

+ Floating point type: NR3 format

—_—

Sign |]—=|Number [=] . [|—|Number 3E0re—‘

L, Sign | > |Number |=

MEMO: = means repetition.
The sign af the head may be omitted.

2. Characler dala

The format of character data is shown below:

English — Alphanumerics or ... =

MEMO: = means repetition.

3. String data

There are two formats for string data.

"

— | Character/ " " |=| "

— | Character/** |=| °

In string data, ASCII 7bit code characters can be used.

MEMO: Instring data starting with ', ' should be represented as "' "',
In string data starting with ', ' should be represented as '
=> means repetition.
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If response data 1s string data, string data starting with " is always output.
Block data

There are two formats for block data. When entering data into this instrument, either format may be
used.

Fixed length format: | # | — [ Number | — | Number | = |DATA | =

Undefined length format: | # |—| 0 |—|DATA |= |LF*EQI

MEMQ: = means repetition.

Tn fixed length format, one character number following # indicates the number of digits for the sub-
sequent bytes. 0 cannot be used (because it becomes the undefined length format).

Example: Block data #3 128<data byte>

The number 3 following # indicates the number of digits of the subsequent string (128), and the num-
ber 128 represents the number of bytes of the subsequent <data byte>.

Unit
The unit is a suffix following the numeric value. For units, a suffix can be used as a prefix.
Available suffixes and units are listed below:

Table 6-4 Available Units

Unit Description
Hz* Frequency unit
DB Level unit (relative value)
DBM Level unit (absolute value)
S Time unit

Table 6-5 Available Sutffixes

SulTixes
1E18 EX
1E15 PE
1E12
IE9
1E6
1E3
1E-3
1E-6
1E-9
1E-12
1E-15
1E-18

A

==zl clz| =] =] =

*: If the unit is HZ, the suffix is 1E6 (equivalent to MA).



R3477 Series User’s Guide

6.1.6 Status Byles

6.1.6 Status Bytes

This instrument has a layered slatus register structure that is compliant with IEEE standard 488.2-1987,
and can send various statuses of the devices to the controller. This section describes the behavioral model
of status bytes and allocation of events.

1. Stalus registers

This

instrument adopts the model of the status registers defined in IEEE standard 488.2-1987. The

slalus registers consist of the condition register, event register, and cnable register.

Condition Event Enable
register register register
0 - 0 - & - 0
1 - 1 - & - 1
n-1 » n-1 - & - n-1
n - n . — n
y ¥ Y
OR — Summary

a.

Lyl

Figure 6-4  Status Register Configuration

Condition register
The condition register is always monitoring the status of the device. That is, this register always
retains the latest status of the device.

However, the condition register cannot read and write data because it retains data as internal in-
formation.

Event register
The event register lalches and relains the status [rom the condition register (or retains change).
Once this register is set, the setting value is kept until it is read by a query or cleared by *CLS.
Data cannot be written to the event register.

Enable register
The enable register specifies which bit in the event register is set as an effective status to generate
asummary. The enable register is ANDed with the event register and the OR of the result is gen-
erated as & summary. The summary is written to the status byte register.

Dalta can be wrilten 1o the cnable regisier.
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This instrument has the following five types of status registers:

= Status byte register

+  Standard event register

+  Standard operation status regisier

= Questionable status register

s Measuring status register

The layout of the status registers in this instrument is shown in Figure 6-5.

The detail of the status registers is shown in Figure 6-6.

Standard Operation
Status Register

Standard Event
Register

Qutput Buffer

Questionable
Status Regis

[

Limit
Status Register

4

tar

Status Byts Ragister

6-16

OPR

MSS

ESB

MAV

QUES

RQS

Service Request

Figure 6-5 Status Register Layout




6.1.6 Status Byles

R3477 Series User’s Guide

of

0100 SIS D] QRUONSOTIY

ol

e

|89ur] JuewsNsEdyy

aBuR. J3A0 DY, .u_m—

— . H
— . H
— . H
. H
LAVNTSING:LWLS  (NIAIISINGILVIS:
T2)8TFAT StyRIS UornIado prepuelg rarsida s Bunmseapy
[ 1o [] FunesI ol 1o ¥5 40 FuLnsyaN
LT L JOW -8y SuLngyay
Lz [ oy Lz
| ¢ [ Audagms] | &
| | | ] YIS | ]
¥ uunsyan [
- s I s |
TalsTdar ajAq snrg 1 1
| . e [] 1o |
1 0 hUum.ﬁmMHu:m.wo ﬁHQ@Ede |]| |]
- - | £ ] | L ]
L g A/ CWn uoeIdny
e[| suSeuany | o |
|2 . ] I ] | ]
- - L& |6
£ Amwung ganp[* 2 L U | |
- - | oL | | 01 |
| ¥ | AYH | & | - o - _—
|| i 1
| S | | + | 1 H o
. . zL 2uit 2l
ous g pusWoD | [ U | |
. . Les | ¢ |
L =N ] o ] | ]
JHSe - ¥l ¥l
US| N—Te Ll L | H L{ |—
EEE] PEED Sl 1]
LEYNITYICOLYIS: INIAT Ed0 LYIS: CHYNI SYI IO LVLS LN3ATSVINHILO  LYLS:

6-17
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Event enable register
Each event register has an cnable register that delermines which bil is 1o be cnabled.

*  Service request enable register set

*SRE

+  Standard cvent status cnable register set
*ESE

»  Operation status enable register set
:STAT:OPER:ENAB

Standard operation status register

Allocalion in the standard operation status register is listed below:

Table 6-6  Allocation in the Standard Operation Status Register

bit Function definition Description

15 - Always 0

14 - Rescrved

13 - Always 0

12 - Always 0

IRRTRY - Always 0

8 AVERaging Set to 1 when averaging is completed.

T1o5 - Always 0

4 MEASuring Summary | Setto 1 depending on the status of the measuring

status register.

3 SWEeping Set to 1 when sweep is completed.

2 RANGiIng Selto 1 when Auto Level is compleled.

1 - Always 0

0 CALIbrating Set to 1 when correction data acquisition is com-
pleted.
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Status byte register

The stalus byle register summarizes the information from the slalus register.

The summary of this status byte register is sent (o the controller as a service request. Therefore, the
slalus byle regisier operates slightly dilferenty than the status register structlurce.

This section describes the status byte register.

The structure of the status byte register is shown in Figure 6-7.

Eselmav|3 [ 21 [o]

G

Figure 6-7 Structure of Status Byte Register

This status byte register follows the status register except for the following three points:
*  The summary of the status byte register is written to bité of the status byte register.
*  The bite of the enable register is always enabled and it cannot be changed.

+  The bit6 (MSS) of the status byte register writes RQS of the service request.

This register responds to the serial polling from the controller. When responding to the serial polling,
bit0) to bits, bit7, and RQS of the status byte register are read, and then RQS is reset to (). The other
bils are nol cleared until cach lactor is set 1o (.

The status byte register, RQS, and MSS can be cleared by executing “*CLS”. When they are cleared,
the SR line is also sct to FALSE.

6-19
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The meaning of each bit in the status byte register is shown below:

Table 6-7 Meaning of Status Byte Register

bit Function definition Description

7 OPR The OPR is the summary of the standard operation status register.

) MSS The RQS is set o TRUE when the MSS of the status byle register is
set to 1, and the MSS is the summary bit of all of the status data
structure.

The MSS cannot be read in serial polling (bult it is known that the
MSSis 1 when RQS is 1),

To read the MSS, use the common command *STB?.

With *STB?, bilQ 1o bit5, bit7, and the MSS ol the status byle regis-
ter are read.

In this case, the status byte register and the MSS are not cleared.
The MSS is not set o O until all the unmasked lactors in the status
register structure are cleared,

5 ESB The ESB is the summary of the standard event register.

4 MAV The summary bit of the output butter.

Itis set Lo 1 when there is output data in the outpul buffer and set 1o ()
after data is read.

3 QUES The QUES is the summary of the questionable status register.

20 Always O
5. Standard event register
Allocation in the standard event register is listed below:
Table 6-8  Allocation in the Standard Event Register
bit Function definition Descriplion

7 Power on Sel o 1 when power is turned on.

) - Always O

5 Command Error Set to 1 when the parser detects a syntax error,

4 Execution Error Set to 1 when execution of an instruction received as a GPIB com-
mand [ails [or some reason (e.g., the parameter is oul of range).

3 Device Dependent | Setto 1 when an error excepl Command Error, Exccution Error, and

Error Query Error oceurs.

2 Query Error Set to 1 when no data exists or data is lost when the controller tries
10 read data [rom this instrument.

] Request Control Setto 1 when this instrument is required to be an active controller.

0 Operation Complete | Set to | when there is no command that is being executed for this

instrument after the *OPC command is received.




R3477 Series User’s Guide

6.1.6 Status Byles

6. Measuring status register

Allocation in the measuring status register is listed below:

Table 6-9  Allocation in the Measuring Status Register

bit Function definition Description

15 Always 0

14 Reserved
13103 Always 0

2 Reserved

1 MEASuring for MOD Set to 1 when measurement in modulation is completed.

0 MEASuring for SA Set to 1 when the measurement which includes other sequences

is completed.
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6.2 Measuring Procedure

This chapler describes the procedures lor excculing measurements with this instrument hy remole control.
The description is divided into the following sections and actual examples are shown:

6.2.1 Setting the Measuring Conditions
6.2.2 BExcculing a Mcasurement

6.2.3 Reading Mcasurcment Data

6.2.1 Setting the Measuring Conditions

This scction describes the seuing of the measuring conditions.

6.2.1.1 Selecting the Measurement Mode

This instrument has two modes: the mode of analyzing the spectrum and the mode ol analyzing the signal
in the Base Band. Therefore, you must select the mode to be used in accordance with the purpose of mea-
surement.

In this example, the spectrum analysis mode is set.

«  Sculing the spectrum analysis mode:
:SYST:SEL SAN

6.2.1.2 Setting the Frequency

Set the center frequency, span frequency, and resolution bandwidth, etc. depending on the frequency of the
signal (o be measured in spectrum analysis mode. The [ollowing commands are uscd for the above scllings:

= Setting the center frequency:
:SENS:FREQ:CENT

+  Sculing the span [requency:
:SENS:FREQ:SPAN

+  Sctling the resolution bandwidth (RBW ):
:SENS:BAND:RES

+  Sculing the video bandwidth (VBW):
:SENS:BAND:VID
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6.2.1.3 Setting the Level

Set the reference level and attenuator of this insirument, depending on the output level of the signal wo be
measured. The following commands are used for the above settings:

+  Setting the reference level:
:DISP:TRAC:Y:RLEV

Setting the attenuator:
JINP:ATT

6.2.1.4 Setting the Sweep Time

Set the sweep lime during measurement. The lollowing command is used [or the above sciling:

Setting the sweep time:
:SENS:SWE:TIME
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6.2.2 Executing a Measurement

This scction describes the execution of measurement.

After the basic setting in spectrum analysis mode is completed, set the parameters associated with each
measurement. After that, execute a measurement.

Mecasuremenl is usually performed by the [ollowing procedure:

+  Ordinary measurciient procedurc:

Initializing the measurement status (ABORLY

Y

Moving to the measurement mode (CONFigure)

5

Starting a measurement {(INITiate)

¢

Wailing [or the completion ol measurcment (FOPC, *WAIL clc.)

J

Reading the measured value (FETCh}

By using the convenient command “MEASure,” all of the above sieps arc execuled automalically and
the measurement result is returned, although a command is provided for each step.

6.2.2.1 Setting the Measurement Parameters, Selecting the Measuring Items,
and Starting a Measurement

The explanation in this section assumes that the Power will be measured.
First, set the target frequency width of the Power measurement.

+  Initializing the measurement status:
:ABORt

+  Setting the target frequency width of the power measurement:
SENS:CPOW:WIND:WIDT

Next, set the number of times of averaging the Power measurement operation.

+  Setting the number of times of averaging operation in measursment:
:SENS:CPOW:AVER:COUN
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Finally, move to the measurement mode with the next commands and start measurement.

+  Command for moving to the measurement mode:
:CONF:CPOW

+  Command for starting measurement:
ANIT:IMM

6.2.2.2 Waiting for the Completion of Measurement

To wait [or the completion of measurement, the [ollowing methods can be used:
*  Polling the status register

*  Using a Service Request (SRQ)

+  Using the common commands *WAI, *OPC, and *OPC?

*  Using READ of the SCPI command or the MEASure command

6.2.2.3 Polling the Status Register

In the method ol using the polling ol the slatus register, the external controller checks for the change of the
status of this instrument by using a command of an appropriate status register,

This method is useful in the following cases:

¢+  When the programming environment of the external controller to be used does not support the SRQ
interrupt mechanism

*  When a remote control through a LAN is used

*  When you do not want to make a complicated setting for SR(Q) processing because you will write a
program for a simple measurement

6.2.2.4 Using a Service Request (SRQ)

In the method of using an SRQ, an SRQ signal is sent from this instrument to the external controller in
accordance with the detection condition presel by the external controller, and the exiernal controller checks
the state of this instrument in accordance with the SRQ signal.

This method is usetul in the following cases:
*  When the measurement time is restricted as a system
+  When multiple measuring instruments must be monitored in addition Lo this instrument

+  When the external controller must execute other processing during measurement wait time
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6.2.2.5

6.2.2.6
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Using the Common Commands

Of the common commands, the following commands can be used [or measurement synchronization:

*OPC

When measurement is completed, the “Operation Complele” bit in the slandard event slalus regisler
is set.

*OPC?

As an ordinary query response instead of the bit information of the standard event status register, the
number “17 is returned when measurement is completed.

FWAT

All the commands that were sent before sending the *WAT command are executed and the commands
atter the *WAI command are made to wait.

By using the characieristics of these commands, the completion of this instrument is detected rom the
external controller.

For more information on each commeon command, refer to “Command Reference.”

Using the READ/MEASure Command

Besides the above methods, the measurement completion of this instrument can be detected by this instru-
ment's response o a query [or the READ/MEASure command sent by the external controller.

In this method, withoul accessing the status register, the point at which the responsc of the measurcment
result is returned from this instrument can be regarded as the completion of measurement.

When the external controller to be used does not support the SRQ interrupt mechanism
When a remote control through a LAN is used

When there is relatively litle restriction for the measurement time in the entire system and you want
to execute a measurement and read the measurement result easily
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6.2.3

6.2.3.1

6.2.3.2

6.2.3 Reading Measurement Data

Reading Measurement Data

This scetion describes the method of reading measurement data.

Types of Commands for Reading Measurement Data

Afler measurement in speclrum analysis mode is completed and the completion of measurement is
detected, the external controller reads the measurement result data,
To read data from the external controller, a query commmand for reading the measurement result data is pro-
vided [or cach measurcment [unction.
This instrument provides the following three commands for reading the measurement result:
*»  FETCh command
+ READ command
*  MEASure command
Since these three types of commands have the following features, an appropriate command can be used
according to the purpose of vse.
+  FETCh command
This command only reads the measurement result of the target.
+ READ command
The ABORt command and the measurement mode are not moved and a measurement is started by
the INITiate command. After measurement is completed, internal operation by the above FETCh
command is excculed and the measurcment result is read.
*  MEASure command

Aflter being moved o the measurement mode by the ABORL and CONFigure commands, a measure-
ment is started by the INTTiate command. After measurement is completed, internal operation by the
above FETCh command is executed and the measurement result is read.

Reading Measurement Data

This section shows the FETCh command for reading the result data of Power measurement as an example.
+  Query command for reading the Channel Power measured value:
:FETCh:CPOW?

In response to this reading query command, this instrument cutputs the measurement result data in ques-
ton Lo the oulput buller. In this example, the Power value as the measurcment resull is set o the output
butfer. The external controller can read the data in the output buffer through the GPIB or LAN interface
by using a prograrm.

6-27
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6.3 Program Examples for Remote Control

6.3

6.3.1

Program Examples for Remote Control

This chapter describes program cxamples [or remole control.
In the program examples in this chapter, Microsoft's Visual Basic is used. When writing a program in another
language, change the description to the language used.

In the explanation of these programs, a GPIB board manulactured by National Instruments (N1} is assumed
as the GPIB bus controller.

Basic Steps for GPIB Bus Control

This scection describes step-by-siep the operations required 1o control the GPIB bus [rom Visual Basic. For
the imitialization of variables which depend on Visual Basic and the definition of function routines, follow
the notational conventions of Visual Basic programs.

6.3.1.1 Reading the GPIB Control Library for Visual Basic

To contrel an NI's GPIB board from a program written in Visual Basic, you must integrate two files - a
VBIB-32.BAS [ile conlaining a GPIB communicalions interface [or Visual Basic provided by NI, and a
NIGLOBAL.BAS file that defines errors and timeout values - into the Project of Visual Basic.

6.3.1.1.1 Initializing the Controller

6-28

To communicate with this instrument through GPIB, you must first of all initialize the GPIB controller.
An example of GPIB initialization is shown below:

R&mM ------=------=---- Initialize GPIB Controller ---------ommmmm o e me e oo o -
Public Sub InitGFPIB{)

saaddressy = 8

Call ikfind ("GPIBQ", boardID%} ' Open GPIB board

Call ibfind ("DEV1", analyzer%) ' Open SA analyzer port

Call ibpad( analyzer%, saaddress$} ' Set the SA's GPIB address
Call ibtme({ analyzer%, 12) ' Bet timecut value to 3 sec
End Sub
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6.3.1.1.2 Initializing this Instrument
The lollowing program initializes this instrument belore controlling the GPIB:

Rem ----------------~ Initialize Spectrum Analyzer -------------—--~—~--~—~-~—~—~—~—~—~—~—~~
Public Sub InitSA( )

Call ibwrt { analyzer%, "*CLS" ) " Reget statug regisgter
Call ibwrt { analyzer%, "*RST" ) " Reset this ingtrument
End Sub

6.3.1.1.3 Simple Setting Commands
The following program makes simple settings of this instrument:

REM ----------mmm oo - - Brief setting of Spectrum AnalyzZer --------------—--—---~—~-—-—-~—~---
Public SUB S8ABetting( )

Call ibwrt( analyzer%, ":FREQ:CENT 1.9%984GHE" ) ' Set {Center Freqg. to 1.9984MH=z
Call i1bwrt( analyzer%, ":FREQ:SPAN 10MHZ" ) ' Set Freq. Span to 10MHz

Call ibwrt({ analyzer%, ":DISP:TRAC:Y:RLEV 10DBM" )} ' Set Reference level 10d4Bm
End Sub

6.3.1.14 Reading the Setting Values
The lollowing program reads the sciling valucs of this instrument:

Rem ----------------- Read the setting wvalue of Spectrum Analyzer ---------------
Public Sub ReadSASetting{ )

CF$= Space$ (32} ' Prepare the text variabkle for read
Call ibwrt( analyzer%, ":FREQ:CENT?" | " Read reguest of center freq.

Call i1brd{ analyzer%, CF$ ) " Read setting value

SP$= Space$ (32) ' Prepare the text wvariable for read
Call ibwrt ( analyzer%, ":FREQ:SPAN?" ) " Read request of span freq.

Call ibrd{ analvyzer%, S5SPs ) " Read sgetting value

Rem --------—--—-—————-- Display setting value ---------m oo
Call MsgBox { "Center freg.: ™ & CFS

Call MsgBox { "Span freg.: " & 5PS }

End Sub

6-29
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6.3.1 Basic Steps lor GPIB Bus Control

6.3.1.1.5

Setting the Marker and Reading the Marker Value

The lollowing program scarches [or the maximum level ol the signal by using the marker and reads the

level of the signal with the marker.

REM ==--==-=-c-cocnonn- Read gignal level using the marker function-------------------

Public Sub ReadMkrSignal { )

MEFreg$= Space’ (32}
MELevelS5= Space${323)
Call ibwrt{ analyzers,
Call ibwrt{ analyzer%, ":CALC:MARK:MAX" )
Call ibwrt( analyzer%, ":CALC:MARK:X?" }
Call ibrd({ analyzer%, MKFreq$ }

":CALC:MARK: FUNC OH"

Call ibwrt( analyzer%, ":CALC:MARK:Y?'" }
Call ibrd{ analyzer%, MKLevali )

' Prepare the text wvariable for read
' Prepare the text variable for read
' Turn on the marker

' Search peak peoint of signal

' Query the marker frequency

' Read it

' Query the marker level
' Read it

REM —--------—--—--—--—- Display the freg. and level ¢f signal-------------------------

Call MsgBeox { "Marker freg.: " & MKFreg$ & " Level:

End Sub

6.3.1.1.6

" & MELevel$ )

Executing a Measurement and Reading the Measurement Result

This scetion shows some measurcment exccution examples and presents some cxamples of how o syn-
chronize with this instrument for the execution of a measurement and reading of the measurement result

after execution.

+  Using the common commands for synchronization

Of common commands, there are commands detined for synchronization during command execution
(*WALI *OPC?, *OPC). Examples using these commands are shown below:

Example 1: This example performs peak search of the marker after sweep, reads the result data, and dis-

plays it (using the *WAI command}.

Rem ----------------- Do gearch the peak point and get level data after sweeping---------

Public sub GetPeakPointl{ )

Call ibwrt{ analyzers, ":INIT:CONT OFF" )
Call ibwrt{ analyzer%, ":INIT:ABCR" }
Call ibwrt( analyzer%, ":INIT:IMM" )

Call ibwrt( analyzer%, "*WAI" }

MKLevelS= Spaces(32)

Call ibwrt( analyzer%, ":CALC:MARK:FUNC ON" )

Call ibwrt( analvyvzer%, ":CALC:MARK:MAX" )

Call ibwrt{ analyzers, ":CALC:MARK:Y?" }

Call ibrd{ analyzer%, MKLeveld )

Rem -----------------—--- Display setting value-----
Call MsgBox ( "Get Peak level after sweeping := "
End Sub

' Set gsweep mede to single sweep
' Stop sweeping

' Start sweeping

' Wait for end of sweep

' Turn on the marker

' Search peak point of signal
' Query the marker level

' Read it

MKLevels & "dBm" )
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Example 2; This example performs peak search of the marker after sweep, reads the result data, and dis-

plays it {using the *OPC? command).

Rem -------------—---- Do search the peak point and get level data after sweeping---------

Public Sub GetPeakPoint2{ )

Call ibwrt({ analyzer%, ":INIT:CONT OFF"
Call ibwrt({ analyzer%, ":INIT:ABOR" )
Call ibwrt( analyzer$s, "*CLS" )
Call ibwrt( analyzer%, ":INIT:IMM" )
OPENDS = Space${3)
Do

Call ibwrt( analyzer%, "*OPC?")

Call ibrd{ analyzer%, QPENDS$)

Loop until { Int(val (QPENDS) } ) &2nd 1 = 1
MKLevel3= Spaced (32)

Call ibwrt( analyzer%, ":CALC:MARK:FUNC ON")
Call ibwrt( analyzer%, ":CALC:MARK:MAX" )

Call ibwrt( analyzer%, ":CALC:MARK:Y?" )

Call ibrd{ analyzer%, MKLevels

Rem -----------—-—---—--- Display setting value

Call MsgBox { "Get Peak level after sweeping

End Sub

' Bet sweep mode Lo gingle sweep
" Stop sweeping

" Clear status

' Start sweeping

" Request Operaticn complete status
' as sweep end info.
" Read status

" Turn on the marker

" Bearch peak point of signal
" Query the marker level

" Read it

:= " & MKLevel$ & "dBm" }

Example 3: This example performs peak scarch of the marker aller sweep, reads the resull data, and dis-
plays it (using the *OPC command and taking the timing with SRQ).

Rem -------------—---- Do search the peak point and get level data after sweeping---------

Public Sub GetPeakPoint3{ )

WkSRE 32" )
"*ESE 1" )

Call ibwrt( analyzers$,
Call ibwrt( analyzersy,

Call ibwrt( analyzer%, ":INIT:CONT OFF"
Call ibwrt( analyzer%, ":INIT:ABOR")
Call i1bwrt( analyzer%, "*CLS" )

Call ibwrt( analyzer%, "*OPC" )

Call ibwrt({ analyzer%, ":INIT:IMM" }
Call WaitSRQ{ beoardID%, res?® )

Call ibrsp( analyzer%, =tbhi )

MELevel$= Spaces(32)
Call ibwrt( analyzer%,
Call i1bwrt( analyzer%,
Call i1bwrt( analyzer%,
Call ibrd{ analyzer%,

" CALC:MARK:FUNC ON")
" CALC:MARK:MAX" )

" CALC:MARK:¥Y?" )
MKLevels

Rem ------------—--—-—----- Display setting value
r= " & MKLeveld & "dBm" }

Call MsgBox { "Get Peak level after sweeping

End Sub

' Set SRR for ESR to enable
' Set enable bit for OPRC

' Bet sweep mode to single sweep
" Stop sweeping

" Clear status

" Send OPC for synchronization

" Btart sweeping

" Wait for SRQ using driver's func.
' Execute serial poll

" Turn on the marker

' Search peak point of signal
" Query the marker level

" Read it
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s Using the Measure command

The Measure command contains the funclions of command cxecution, synchronization, and reading
s0 that the synchronization of measurement can be performed without detailed control. Since the time
from the execution of measurement to synchronization and reading is treated as the timeout time on
the GPIB driver in (his casc, it may be necessary Lo exlend the timeout value of the GPIB bus. Nole
that the Measure command is not defined in all measurements.

Alfler the parameters of a Carrier Power measurement are sel, a measurement is executed and the result is read.

R&M --------------—--- Do gearch the peak point and get level data after sweeping---------
Public Sub GetPeakPoint4 { )

Call iktmo( analvzer%, 13) ' Set timeout value to l0sec
Call ibwrt{ analyzers, ":INIT:CONT OFF" ) ' Set gsweep mede to single sweep
Call ibwrt{ analyzer%, ":INIT:ABCRE'") ' Stop sweeping

ResCarPow$ = Spaces$ (32)
Call ibwrt{ analyzer%, ":MEAS:CPOW?" ) ' Start carrier power mgasurement
Call ibrd ( analyzer%, ResCarPowi) ' Wait for receiving of meas. result

MELevelS= Spaces (32)

Call ibwrt{ analyzers, ":CALC:MARK:FUNC ON") ' Turn on the marker

Call ibwrt{ analyzer%, ":CRLC:MARK:MAX" ) ' Search peak point of signal

Call ibwrt( analyzer%, ":CALC:MARK:Y?'" } ' Query the marker level

Call ibrd( analyzer$%, MKLevel3 ) ' Read it

Rem ------------—-—---—--- Display setting value ----------—-—--“- -
Call MgsgBox { "Get Peak level after gsweeping := " & MKLevel$ & "dBm" )

End Sub
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6.3.1.1.7 Setting and Reading the Status Registers

For access 1o the status registers of this instrument, there are (wo Lypes of commands.

One type consists of the commands defined in IEEE488.2 and the other consists of the commands for the

registers extended by the SCPL

IEEE488.2 Register Commands

Command Function
*SRE Scts the enable bit of the slalus byle regisier
*STB? Reads the status byle register
*ESE Sets the enable bit of the standard event register
*HSRY Reads the standard event register
SCPI Extended Register Commands
Command Function

:STATus:OPERation:ENABIe

Scis the enable bit of the standard operation slatus regisier

:STATus: OPERation EVEN{t?

Reads the standard operation status register

:STATus:QUEStionable:ENABIle

Sets the enable bit of the questionable status register

:STATus:QUEStionable:EVENt?

Reads the questionable status register

:STATus:OPERation: MEASurc:ENABIc

Scts the enable bit of the measuring slalus regisier

:STATus:OPERation:MEASure: EVENt?

Reads the measuring status register

6-33
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The following program clears the status registers and prepares [or generaling a service request, depending on the change of the status
byte register,

Rem ----------------- Prepare gtatus registers condition for getting SQR signal----------
Public sSubk PrepStatusReg( )

Call ibwrt{ analyzer%, "*CLS" } ' Clear status registers

Call ibwrt{ analyzer%, "*SRE 160"} ' Enable service reg. for ESB and
' OPR bit

Call ibwrt( analyzer%, "*ESE 1") ' Set event enable for Operation
' Complete of the ESR

Call ibwrt{ analyzer%, ":STAT:CPER:ENABR 272" } ' Bet event enable for averaging end
' and measurement end

Call ibwrt { analyzer%, ":STAT:0PER:MEAS:ENAB 3") ' Enable 84 or Mod measurement

' end event

End Sub

The following program checks the cause of the generation of a service request after it is generated.

Bem ----------------- Read GPIB status register -------------—--—-------
Public Sub ReadStatusReg( )

Stbs = Space’ (5)
Call ibwrt( analyzer%, "*STB?" ) ' Read standard event reg.
Call ibrd( analyzer%, Stb$)

NumStb% = Int(Val (Stbhs))
If (NumStb% And 32} > 0 then Call StanEventProcesgsg ' Call standard event procesgs
If { NumStb% And 128) > 0 then Call OprEventProcess ' Call operation event process

End Sub

Rem -----------------~ Check standard event bit ---------------"--~-~-~ -~~~ -~~~ —~—~—~—~—~—~—~—~—-
Public Subk StanEventProcess( )

Sted = Spaces (5}
Call ibwrt ( analyzer%, "*ESR?" ) ' Read Standard event req.
Call ikrd ( analvzer%, Stes )

NumSte% = Int{val(Stes$))
If (NumSte% And 1) > 0 then Call MsgBox{ "Operation complete" )

End Sub

Rem ------------------ Check standard event bit -------------"--"-"-"-"-"-"-"-"--~-~-~-~-~—~-~-~-~—-~—--
Public Sub OprEventProcess! )

Opes$ = Spaces (7}
Call ibwrt | analyzer®, ":S8TAT:0PER:EVEN?"} ' Read cperation event reg.
Call ibrd ( analyzer%, OFES)

NumCpe% = Int(Val (Cpes$))
If (NumOpe% And 256) > 0 then Call MggBox!( "Averaging done"

If (NumOpe% And 16} > 0 then Call MegBox{ "Some measurement has done" }

End Sub
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6.3.1.1.8 Frequency Measurement Using the Frequency Counter
This scction shows an example of making a high precision measurement of the signal [requency by using
the marker counter function.
Measuring the frequency by using the marker counter function

REM === m-mmmm o oo o o Read gignal frequency using marker counter function --------------
Public Sub ReadPrecigionFreg( )

CounterFregs = Space(100)

Call ibwrt( analyzer%, ":INIT:CONT OFF" ) ' Bet to single sweep mode
Call ibwrt( analyzer%, ":INIT:ABOR"} ' Btop sweeping
Call ibwrt( analyzer®, ":INIT:IMM" ) " Start sweeping
Call ibwrt( analyzer%, "*WAI" ) " Wait for sweep end
Call i1bwrt( analyzer%, ":CALC:MARK:FUNC ON") " Turn on the marker
Call ibwrt( analyzer%, ":CALC:MARK:MAX" ) " Search peak point of signal
Call ibwrt( analyzer$, ":FCQ:AVER:COUN 2" ) ' Set counter average times
Call ibwrt( analyzer%, ":FCO:AVER ON" ) ' Bet counter average func. to ON
Call ibwrt( analyzer%, ":CALC:MARK:FCO OQN" ) ' Freq. counter func. on
Call ibwrt( analyzer%, ":INIT:T5" ) ' Btart sweeping and
" wait for sweep end and count end
Call i1bwrt( analyzer%, ":CALC:MARK:FCO:FREQ?" ) " Read out counter freq.
Call ibrd{ analyzer%, CounterFreag$ )
Call MsgBox{ "Marker counter freq. = " & CounterFreq$s }
End Sub
6.3.1.1.9 Channel Power Measurement

This section shows an example ol measuring the power ol the signal by using the Channel Power measurc-
ment function, which is a type of the power measurement functions,

Execuling a Channel Power measurement and reading the resull

Rem --------------—- Measure channel pOWEY - --------- - - - - -
Public Sub MeasChanPower{ }

ChannelPow$ = Space (100)

Call ibwrt( analyzer$, ":FREQ:CENT S800MHZ" ) ' 8et carrier freq.

Call ibwrt( analyzer%, ":FREQ:SPAN HMHZ" )

Rem ----------------- Prepare for channel power measurement -------------—---—--—--—--—--
Call ibwrt( analyzer%, ":CPOW:DATA:MODE MAN" ) ' Set parameter mede to manual
Call ibwrt( analyzer%, ":CPOW:AVER:COUN 10" ) " Set average times

Call i1bwrt( analyzer%, ":CPOW:AVER ON") ' Set average func. to ON

Call ibwrt( analyzer%, ":CPOW:AVER:MCUDE REP" ) " Set measg mode Lo REPEAT

Call ibwrt({ analyzer%, ":CPOW:WIND:POS 800MHZ" } " Set channel power window
Call ibwrt( analyzer$, ":CPOW:WIND:WIDT 1.288MHZ")

Call ibwrt( analyzer%, ":MEAS:CPOW?" ) ' Start measursment

Call ibrd{ analy=zer%, ChannelPow$ )} ' Read out power

Call MsgBox{ "Channel power = " & ChannelPow$ & "dBm" )
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Call ibwrt{ analyzer%, ":CONF:NORM" } ' Quit meagurement
End Sub

6.3.1.1.10 ACP Measurement
This section shows an example of measuring the adjacent channel leakage power (ACP) of the signal by
using the ACP measurement function, which is a type of the Power measurement functions.
Executing an ACP measurement and reading the result

Rem ----------------- Measure Adjacent Channel POWEI -------------—-—---—-—————--~—-
Public Sub MeasACP( )

ResultACPS = Space (200)

Call ibwrt{ analyzer%, ":FREQ:CENT 2GHZ" ) ' oBet carrier freq.

Call ibwrt({ analyzer%, ":FREQ:SPAN 25MHZ" }

Rem ---------—---—--—- Setting of Adjacent channel parameters ------------—-------

Call ibwrt( analvzer%, ":ACP:CSBW:DATA:DEL" ) ' Clear Channel Space param.

Call ibwrt{ analyzers, ":ACP:CBW 3.84MHZ" } ' Set Channel Bandwidth

Call ibwrt( analyzer%, ":ACE:CSBW:DATA SMHZ,3.84MHZ"}' Set Adj. Channel param.

Call ibwrt( analyzer%, ":ACP:CSBW:DATA 10MHz,3.84MHZ")' Set Adj. Channel param.

R&M —--mmmmmmmm e m o Setting of Root Nygquist filter's parameters --------------

Call ibwrt{ analyzer%, ":ACP:RNY(Q:SRAT 3.84MHZ" ) ' Bet Symbol rate of filter

Call ibwrt( analyzer%, ":ACP:RNYQ:RFAC 0.22'" } ' Bet Roll off factor of filter
Call ibwrt( analvyzer%, ":ACP:RNYQ ON" ) ' Set Nyg. Filter coperation to on
Call ibwrt{ analyzer%, ":ACP:AVER:COUN 10" ) ' Bet average times

Call ibwrt( analyzer%, ":ACE:AVER ON" ) ' Set average func. to ON

Call ibwrt( analyzer%, ":MEAS:ACP?" } ' Start measurement

Call ibrd{ analyzer%, ResultACP$ ) ' Read out all meag. regultg of ACP
Call MagBox ! "ACP resultg : " & ResultACPS )

Call ibwrt( analvzer%, ":CONF:NORM" } ' Quit measurement

End sub
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6.3.2.1

6.3.2 Basic Steps [or LAN Control

Basic Steps for LAN Control

This section describes siep-hy-siep the operations required o control the LAN interface [rom Visual Basic.
For the initialization of which depend on Visual Basic variables and the definition of function routines,
tfollow the notational conventions of Visual Basic programs.

Reading the LAN Control Library for Visual Basic

To control a LAN interface board from a program written in Visual Basic, you must integrate the Winsock
control provided by Microsoll inte the Project of Visual Basic.

To use the Winsock control, make a setting so that WINSCK.OCX can be used in the setting of Visual
Basic components. The following figure shows an example of adding WINSCK.OCX in Visual Basic 6.0.
{Procedure: Sclect the Component (Q) submenu [rom the Project (P) menu, check |Microsoll Winsock
Control 6.0] on the Tist of the displayed component dialog, and click the QK button.)

1 %
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7 7
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Msie Activel Cantrol madule et Nz;%f
- B
Mational Instruments CW 30 Graph 6.0 Gammane
: i
Mational Inskruments O DataSocket 4.0 B
Mational TRstrUMENES T LT 6.0 Bianlann
B
Clectra Chart 2D Contral anai i
S
Clectra Chart 3D Control e
aleprn 1.0 Type Library
CpksHald 1.0 Type Library :
Package and Deployment Wizard e
Presiew 1.0 Type Librar tht 55

{5,123

After this setting 1s made, a Winsock control object is displayed in the tool box.

When you draw this Winsock control in the form, the LAN can be controlled by using the object drawn.
Afler you draw the Winsock control and creale an object, specily a unigque object name. In a later part of
this manual, explanation is given with the object name tepClient.
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6.3.2.1.1 Opening the Socket Interface (Initialization)

To communicale with this instrument through a LAN, you must [irst ol all make a conneclion Lo the port
of this instrument. To make a connection, you must specify the TP Address (or the host name) and the port
number of this instrument in the properties of RemoteHost and RemotePort, respectively. In addition,
specily the protocol (Protocol property) Lo be used in TCP {(sckTCPProlocol). Alter that, a connection o
this instrument is made by using the Connect method of the Winsock control. For the communication port
number to communicate with this instrument, the number “5025" is used. Specify this number for the port
number of the connection destination.

Bem ----------------- Connection LAN Interface -----------------—---~-~—~—~—~-~-~--
Public Sub ConnectTCP( )

tepllient.

tepClient .RemoteHost = "182.0.0.1" ' Set IP Address of SA
tepClient . Protocol = sckTCPProtocol ' Set protocol to TCP
tepClient . RemotePort = 5025 ' Bet port no., 5025 of 83
teopClient . Connect ' Connect to SA's port
End Sub

MEMO:

= To connect to this instrument, the above operation must be executed once before performing LAN control. Once
it is executed, the connection is maintained until connection close processing is performed (in the above case, by
executing the tcpClient.Close method).

Since close processing is usually performed at the end of the program, explicit close processing is not niecessarily
required.

Since frequent repetitions of Connect and Close may damage the Winsock control, design the program so that
control is made in one Connect processing whenever possible.

6.3.2.1.2 Initializing this Instrument

The lollowing program initializes this instrument beflore controlling the LAN:

Rem ----------------- Initialize Spectrum Analyzer ---------------——-~—~——~——-~—~—~—~—-
Public Subk Init3a{ )

tepClient . SendData "*CLS" " & vbCrLf ' Resget status register
topClient . SendData "*RST" " & vbCrLI ' Reset this instrument
End Sub
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6.3.2.1.3 Simple Setting Commands

The lollowing program makes simple scttings ol this instrument:

Rem ----------------~ Brief setting of Spectrum Analyzer -----------------~-~-~-~-~-~—~-~-~—~- -~
Rem --—-------------—~ Set Center freq. to 1.99840Hz, Span tc 10MHz -------------
Rem ----------------—~ and Reference level to 10dBm - -------------

Publi¢ Sub S&Setting( )

tocpClient . SendData ":FREQ:CENT 1.9984GHZ" & vbCrLf
topClient. SendData ":FREQ:SPAN 10MHZ" & vbCrLf
tepClient. SendData ":DISP:TRAC:Y:RLEV 10DBM" & vbCrLf

End Sub

6.3.2.14 Reading the Setting Values

The lollowing program rcads the seiting values of this instrument:

Rem ----------------- Read the setting wvalue of Spectrum Analyzer ---------------
Public Sub ReadSA3etting{ }

CF$= Spaces (32) ' Prepare the text wvariable for read

tepClient.SendData ":FREQ:CENT?" & vbCrLf " Read request of center freq.

Do While {(tcpClient.BytesReceived = 0) " Wait for receiving a character
DoEvents

Loop

tepClient . GetData CF$ " Read setting value

SP5= Space$ (32) ' Prepare the text wvariable for read

tepClient.SendData ":FREQ:SPAN?" & vbCrLf " Read request of span freq.

Do While {tepClient.BytesReceived = 0) " Wait for receiving a character
DoEvents

Loop

tepClient . GetData SP$ " Read setting value

Rem ---------—---—-----—-—-—- Display setting value --------—--~—--—“-— -~~~ —~—~ -~~~ -~ -~~~

Call MsgBox( "Center freg.: " & CF$ & "Span freq.: " & SP$)

Fnd Sub
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6.3.2.1.5 Setting the Marker and Reading the Marker Value
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The lollowing program scarches [or the maximum level ol the signal by using the marker and reads the
level of the signal with the marker.

Rem -------------—---—- Read signal level using the marker function-------------------
Public Sub ReadMkrSignal({ )

MKLevel$= Space$(32) ' Prepare the text variable for read

teopClient . SendData " :CALC:MARK:FUNC ON"& vhCOrLE ' Turn on the marker

teopClient . SendData " :CALC:MARK:MAX" & vhCrLf ' Search peak point of signal

tepClient . SendData ":CALC:MARK:X?" & vbCrLf ' Query the marker fregquency

Do While (tcpClient.BytesReceived = 0) ' Wait for receiwving a character
DoEvents

Loop

topCliant . GetData MEKFreds ' Read it

topClient . SendData ":CALC:MARK:Y?" & vbhCrLf ' Query the marker level

Do While (tcpClient.BytesReceived = 0) ' Wait for receiwving a character
DoEvents

Locp

tepClient .GetData MKlevels ' Read it

RemM ------------—-------- Display the freg. and level of signal---------------------—----

Call MsgBox ("Marker freqg.: " & MKFreqs & " Level: " & MKLevels)

End Sub
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6.3.2.1.6 ACP Measurement
This scetion shows an example of measuring the adjacent channel leakage power (ACP) of the signal by
using the ACP measurement function, which is a type of the Power measurement functions.

Rem ----------------- Measure Adjacent Channel POWer ------------~------—-~-~—~-—~—~—~—~—~—~~—~—~ -~~~
Public Sub MeasACP{ }

RegultACPS = Space{200)

topClient. SendData ":FREQ:CENT 2GHZ" & vbhCrLE ' Bet carrier freq.
topClient. SendData ":FREQ:SPAN 25MHZ" & vbCrLf

Rem -------------—---- Setting of Adjacent channel parameters --------------
tepllient . SendData ":ACP:CSBW:DATA:DEL" & vbCrLf " Clear Channel Space param.
tepClient.SendData ":ACP:CBW 3.84MHz"& vbhCrLE " Set Channel Bandwidth

tepClient, SendbData ":ACP:CSBW:DATA 5MHz, 3.84MHz" & vbCrLf 'Adj. Channel param,
tepClient, SendData ":ACP:CSBW:DATA 10MHz, 3.84MHz" & vbCrLf ' Adj. Channel param.

Rem ----------——----—- Setting of Root Nyguist filter's parameters --------------

topClient. SendData ":ACP:RNYQ:SRAT 3.84MHz" & vbCrLf ' Set Symbol rate of filter

tepClient. SendData ":ACP:RNYQ:RFAC 0.22" & vbCrLf " Bet Roll off factor of filter

tepllient. SendData ":ACP:RNYQ ON" & vbCrLf " Set Nyg. Filter operation to on

tcpClient.SendData ":ACP:AVER:COUN 10" & vbCrLf ' Set average times

tepClient, SendData ":ACP:AVER ON" & vhCrLf ' Bet average func. to ON

tepClient . SendData ":MEAS:ACP?" & vbCrLf " Start measurement

Do While {tcpClient.BvtesRecelved = 0) " Wait for receiving a character
DoEvents

Loop

tepClient.GetData ResultACPS " Read out all meas. results of ACP

Call MsgBox ("ACP results : " & ResultACP$)

End Sub
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6.4 SCPI Command Reference

This chapter describes the SCPI command relerence for this instrument.

6.4.1

Command Reference Format

This section describes the [ormat ol explanations ol cach command described in this chapter.

Explanations of each command include the following items:
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Function description
SCPI Comumand
Parameter

Query reply

[Function description]

The usage of commands and operalion of this instrument when they are executed.

| SCPL Command]

The SCPI command shows the syntax of a command sent from the external controller to this instru-
menl. The syntax consists of a command part and a parameter parl. The command parl and parameler
part are delimited by a space.

When there are multiple paramelers, they are delimited by commas (). The three points (...) displayed
between commas represent the parameter(s) omitted in the position.

For example, the description <numeric value 1>,..., <numeric value 4> shows that four parame-
ters,<numeric value 1>, <numeric value 2>, <numeric value 3>, and <numeric value 4>, are required.
When the parameler i a character string type such as <character string>,<characler siring 1>, the pa-
rameter must be enclosed in double quotation marks ("), When the parameter is <block>, it shows
the block format data.

The part written in lowercase alphabetical characters in the syntax shows that it can be omitted.
For cxample, “:CALibration:CABLc” can be abbreviated 1o “:CAL:CABL”.

The marks used in the syntax are defined as follows:

< > Shows a parameler required [or sending a command

[1: Shows that the command is optional
Il can be omitied

{}: Shows that only one item is required to be selected from multiple items
|: Written in curly brackets {..} and used as a delimiter for multiple items

<ch>: Wrillen in the command header and shows the target inpul channel number of the com-
mand
The channel number can be omitted. However, when it is written, the channel number 1
is sclecled
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<screen>:  Written in the command header and shows the target screen number of the command
The screen number can be cmitted. However. when it 1s written, a value from 1 to 2 1s
sclected
{121

<trace>:  Written in the command header and shows the target trace number of the command
The trace number can be omitted. However, when it is written, a value from 1 to 4 18 se-
lected

[{112[3141]

For example, when a syntax below is specilied, :CALC:CORR:EDEL:TIME 0.1 and
:CALCULATE1:SELECTED:CORR:EDEL:TIME 25E-3 are valid.

Syntax: CALCulate{[1]|2

34 }[:SELected]:CORRection: EDELay: TIME <numeric value>

[Parameter]

Describes a parameter required for sending a command.

When the parameter is a numeric type or a characler (string) lype, it is enclosed in angle brackets (<
>).

When the parameler is an optional Lype, it is enclosed in curly brackets { }.

In this manual, parameter types are described in the following formats:

< int > A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to an
integer in this instrument

< real > A numeric value that can be input in the format NR 1, NR2, or NR3 and rounded to a val-
id-digit real number in this instrument

< bool > String of OFFJON

< $lr > A character string or alphanumeric symbols enclosed in quotation (' ') or double quota-
tion (7)) marks

< block > Block data type
The content of data is an 8-bit binary data array

< lype > Characler dala selected [rom multiple types

[Query reply]
When there is a query reply to the command, the data format used for reading the query is described.

Each parameter to be read is enclosed in curly brackets { }. When multiple items delimited by a ver-
tical bar (|) exist in curly brackets { }, only one of those items is read out. When multiple parameters
arc read out, they are delimiled by commas (). The three points {...) displayed between commas rep-
resent the data omitted in the position. For example, the description <numeric value 1>,..., <numeric
value 4> shows that four parameters <numeric value 1>, <numeric value 2:>, <numeric value 3>, and
<numecric value 4> arc rcad.

When the parameter to be read is enclosed in square brackets [ ]. the parameter may be omitted, de-
pending on the measurcment resull, cle.

When the parameter to be read is a value in a unit. the description like “Unit: dBm” is added to display
the unil of the parameter value. However, only when the paramelter is deseribed in a level unit “dBm”,
the level unit selected at that time will be applied to the parameter.
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6.4.2

This section describes IEEE common commands.

Common Commands

ning opcralions

Function description SCPI Command Parameter Query reply Remarks
Clears the status byte and related data | *CLS - -
Secis the standard cvenl status cnable | *ESE <int> <int>
register
Reads the standard event status regis- | *ESR? - <int>
ler
Device inquiry *IDN? - <str> #]
Notice of completion of all running *0PC - 1
operations
Loads the device settings *RCL <int>|POFF - *)
Resets the device *RST - -
Saves the device settings *SAV <int> <int>
Seis the service request enable register | *SRE <int> <int>
Reads the status byte register *STB? - <int>
Triggers the device *TRG - -
Exccuting Scll-Test and reading the | #*TST? - <int> *3
result
Waits for the completion of all run- *WAI - -

*¥1 «sireis output in the following format: maker name, model name, serial number and version number.
*2  POFF indicates the parameter settings at the last power-off
*3  If <int> is 0. it indicates that Self-Test passes. If <int> is any other value, the value indicates an error code.
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6.4.3.1 Subsystem-INPut

6.4.3 List of Commands

Function description SCPI command Paramcter Query reply | Remarks
INPut
ATT setting (Manual) ANPut: AT Tenuation <real> <real>
ATT(Auto/Manual) INPut: ATTenuation: AUTO OFFON OFF|ON
Min ATT selling ANPut: AT Tenuation: MINimum <real> <real>
Min ATT ON/OFF INPut AT Tenvation: MINimun: STATe OFF|ON OFF|ON
Preamp ON/OFF ANPul: GAIN:STATe OFF|ON OFF|ON
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6.4.3.2 Subsystem-SENSe
Funclion description SCPI command Parameler Query reply | Remarks
FRECuency

Setting the Center Freq [:SENSc|:FREQuency<screen> CENTer <real> <real>

Sctting the Center Preg sctting resolation [:SENSc:FREQuency<sercen> CENTer <r¢al> <real>
STEP

Setting the Center Freq setting resolution [:SENSe:FREQuency<screen>CENTer OFF|ON OFF|ON

mode STEP:AUTO

Selling the Start Freg [:SENSe]:FREQuency<screen>:STARI1 <real> <real>

Setting the Stop Freq [:SENSc:FREQuency<screen>STOP <real> <rcal>

Sctting the Span L:SENSc]:FREQuency<screen> SPAN <rcal> <rcal>

Setting the Full Span [:SENSe:FREQuency<screen> SPAN - -
FULL

Setting the previous Span [:SENSe:FREQuency<screen>: SPAN -- -
‘PREVious

Selling the Zero Span [:SENSe]:FREQuency<screen>:SPAN -- -
ZERO

Setting the Offser Freq [:SENSc:FREQuency<sereen> OFFSet <rcal> <real>

Setting the Offset Freq condition [:SENSe:FREQuency<screen>OFFSet OFF|ON OFF|ON
STATe

Selling the channel number [:SENSe]:FREQuency<screen>CHANnel |<int> <inl>
‘NUMBer

Sctting the input filter mode [:SENS¢:FREQuency: [N Put: FILTer OFF|ON OFF|ON

Setting the |st mixer IF frequency L:SENSc]:FREQuency<screen>1F:SHIFT  [AUTONORMal| | AUTONORM|

LOW[HIGH LOW[HIGH
BANDwidth

Setting the RBW [:SENSe]: {BANDwidth[BWIDth}<screen> |<real> <real>
[:RESolution]

Selling the RBW mode [:SENSe]:| BANDwidih|BWID1h } <screens> | OFF|ON OFF|ON
L:RESolution[AUTO

Sctting the ratio between the span and the  [[:SENSc]: [BANDwidth|BWIDth ] <screen> |<ccal> <rcal> ]

RBW [:RESolution]:RATio

Setting the ratio mode between the span and [[:SENSe]:{ BANDwidth|[BWIDth}<screen> |OFF|ON OFF|ON

the RBW [:RESolution]:RATio:STATe

Selling the VBW [:SENSe]:| BANDwidih|[BWID1h | <screen> |<real> <real>
Vo

Sctting the VBW sctting mode L:SENSe]: { BANDwidth|[BWIDth  <screen> | OFF|ON OFF|ON
VIDeo:AUTO

Setting the ratio between the RBW and the [[:SENSe]:{BANDwidth[BWIDth}<screen> |<real> <real> 2

VBW ‘ViDeo:RATio

Selling the ratio mode belween the RBW [:SENSe]:| BANDwidih|BWID1h } <screens> | OFF|ON OFF|ON

and the VEBW

V1Dco:RATIOSTATe

*1: «<real> = Ratio of span frequency to RBW and the setting range is between 2 to 1000
*2: «<real> = Ratio of VBW to RBW and the sefting range is between 0.001 to 10.000
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Function description SCPI conunand Parameter Query reply |Remarks
COUPIe
Setting an automatic coupling [:SENSe]:COUPle<screen> ALL:AUT(O -- -
ADC
Setting the ADC Dither [:SENSel: ADC<screen>DITHer OFFON OFF|ON
DETeclor
Selecting the race deteclor [:SENSe]:DETector<screen>TRACe NORMal| NORM]|
:NUMBer<traces>|:FUNCtion POSitive| POS|
NEGative] NEG|
SAMPle| SAMP|
AVERage AVER
Selecting the lrace deteclor mode [:SENSe]:DETector<screen>TRACe OFF|ON OFF|ON
[INUMBcr<traces];FUNCtion; AUTO
AVERaze
Setting the average mode of the average [:SENSe|: AVERage<screen> TYPE RMS|VIDeo| RMS|VID|
detector VOLTage VOLT
Setting the mode used when selecting the [:SENSel: AVERage<screen> TYPE:AUT( | OFF|ON OFF|ON
average detection mede of the average
detector
PRESclector
Manually adjusting the pre-selector [:SENSe|:PRESclector<screen <int> <ing>
Automatically adjusting the pre-selector [:SENSe]:PRESelector<screen=: AUTQ -- -
SWEep
Setting the sweep time [:SENSel:SWEep<screen>TIME <real> <real>
Selecling the sweep lime selling mode [:SENSe]:SWEep<screen>TIME: AUTO OFF|ON OFF|ON
Selling the window sweep Lo ON or OFF [:SENSe]:SWEep<screan> WINDow OFF|ON OFF|ON
Selling the galed sweep 1o ON or OFF [:SENSe]:SWEep:GATE OFF|ON OFF|ON
Setting the gate signal position [:SENSe|:SWEep: GATH:DELay <real> <real>
Setting the gate signal width [:SENSc:SWEep:GATE:WIDTh <real> <real>
Switching the gate signal mode [SENSe|:SWEep:GATH:WIDTh:AUTC OFHON OFF|ON
Setting the gated sweep trigger [:SENSel:SWEep:GATE:SOURce IMMediate|TF| IMMI|TF|
EXTL[EXT2 EXTIEXT2
Selling the rigger polarity ol each rigger [:SENSe]:SWEep: GATE:SLOPe NEGalive|POSiiive | NEG|POS
source
Setting the tigger level for an EXT2 (exter- | SENSe|:SWHep: GATHLEVel:EXTemnal | <real> <real>
nal input terminal 2) trigger
Setting the trigger level for an TF trigger [:SENSel:SWEep:GATE.LEVel:IF <real> <real>
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or OFF

[:STATe]

Funclion description SCPI command Parameler Query reply | Remarks
ROSCillator
Setting the frequency of the external fre- [:SENSe:ROSCillator:SOURce <real> <real> *3
quency reference FREQuency
Swilching the Irequency relerence standard |[:SENSe]:ROSCillawor:SOURce: AUTO OFF|ON OFF|ON =3
(inlernal/exiernal)
Adjusting the correction value of the inter- | [:SENSc:ROSCillator:SOURee <int> <int>
nal 10-MHz frequency reference coarscly [ :ADJust:COARse
Adjusting the correction value of the inter- [[:SENSe]:ROSCillator:SOURce <int> <int>
nal 10-MHz frequency reference finely :ADJust:FINE
Saving the correction value ol the inlernal — |[:SENSe]:ROSCillawor:SOURce -- -
10-MHz [requency relerence ADJusUSAVE
Clearing the correction value of the internal [[:SENSe]:ROSCillator;:SOURee -- -
10-MHz trequency reference :ADJust:DEFault
CORRection
Switching the RF input level correction [:SENSe:CORRection:CSET:STATe OFF|(ON OFF|ON
[unction ON or OFF
Enlering the RF input level correction data  |[:SENSe]:CORReclion:CSET:IDATA <real 1>, <real2> - ®4
Deleting all the RE inpul level correclion [:SENSe]:CORReclion:CSET:IMELeLe -- -
data
SWHep
Setting the number of times sweep averag- [[:SENSe]:SWEep<screen=:COUNt <int> <int>
ing or MAX/MIN HOLD is performed
Selling the number ol times sampling is per- | [:SENSe]:AANalog: 3 AMPle:COUNL <inl> <inl>
lormed in the artificial analog [unction
Chamnel Power
Setting the number of times averaging is [:SENSc|:CPOWer<screen>: AVERage <int> <int>
performed COUNt
Setting the averaging caleulation mode to  |[:SENSe]|:CPOWer<screen>:AVERage OFF|(ON OFF|ON
ON or OFF [:STATe]
Specilying the calculation type of the aver- [[:SENSe]:CPOWer<screen>:AVERage CONTinuous| CONT|REP
aging calculation mode ‘MODE REPcat
Setting the measurement window display to |[:SENSc]:CPOWer<screen>:WINDow OFF|ON OFF|ON
ON or OFF
Specifying the measurement window dis-  |[:SENSe]|:CPOWer<screen> ' WINDow <real> <real>
play posilion :POSition
Specilying the measuremenl window dis-  [[:SENSe]:CPOWer<screen>: WINDow <real> <real>
play width ‘WIDTh
Specifying the measurement parameter set- [ [:SENSe]:CPOWer<screen>:DATA:MODE [DEFauliMANual | DEFMAN
ting mode
Saving the measurement parameters [:SENSe:CPOWer<screen>DATA:SAVE  |-- -
Setting the noise correction function to ON  [[:SENSe]:CPOWer<screen>:NCORrectien |OFF|ON OFF|ON

3
#4;

This function can he used only when OPT21, OPT22. or OPT23 is installed.

<reall> = frequency data
<real2> = Correction level data
Delimited by vsing a comuna.
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Function description SCPI conunand Parameter Query reply |Remarks
Avcrage Power
Setting the number of times averaging is [:SENSe]: APOWer<screen>:AVERage <int> <int>
performed :COUNt
Selling the averaging calculation mode 1o [:SENSe]: APOWer<screen> AVERage OFF|ON OFF|ON
ON or OFF [:STATe]
Specifying the calculation type of the aver- | [[SENSc|: APOWer<screen> AVERage CONTinuous| CONT|REP
aging caleulation mode MODE REPcat
Setting the measurement window display to | [:SENSe]l: APOWer<screen> ' WINDow OFFON OFF|ON
ON or OFF
Specilying the measurement window dis- [:SENSe]: APOWer<screen> " WINDow <real> <real»
play positicn :POSilion
Specitying the measurement window dis- [:SENSc]; APOWer<screens>WINDow <real> <real>
play width "WIDTh
Specifying the measurement parameter set- |[:SENSel: APOWer<screen>DATA:MODE |DEFaultMANual [DEFMAN
ting mode
Saving the measuremenl paramelers [:SENSe]: APOWer<screen> DATA:SAVE |- -
Selling the noise correction [unction to ON | [:SENSe]: APOWer<screen>NCORrection |OFF/ON OFF|ON
aor OFF [:STATe]
OBW
Setting the number of times averaging is [:SENSe¢|:OBW<screen> AVHERage <int> <ing>
performed :COUNt
Setting the averaging calculation mode to  |[:SENSe]:OBW<screen>:AVERage OFFON OFF|ON
ON or OFF [:STATe]
Specilying the calculation type of the aver- |[:SENSe]:OBW<screen>:AVERage:MODE | CONTinuous| CONT|REP
aging calculation mode REPcat
Specifying the OBW % value [:SENSc|:OBW<screen>PERCent <real> <real>
Specifying the measurement parameter set- | [:SENSe]:OBW<screen>DATA:MODE DEFaultMANual |DEFMAN
ting mode
Saving the measuremenl paramelers [:SENSe]:OBW:DATA:SAVE - -
ACP
Selling the number ol limes averaging is [:SENSe]: ACP: AVERage:COUNL <inl= <int>
performed
Setting the averaging calculation mode to | [:SENSc|: ACP:AVERage[:STATc| OFHON OFFION
ON or OFF
Specifying the calculation type of the aver- |[:SENSe]: ACP:AVERage:MODE CONTinuous| CONT|REP
aging caleulation mode REPeat
Specilying the measurement parameter sel- | [SENSe]: ACP:DATA MODE DEFauliMANual |DEF|MAN

ting mode

Saving the measurcment parameters

LSENSe:ACP:DATA:SAVE
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Funclion description

SCPI command

Parameler

Query reply

Remarks

Setting the carrice bandwidth, which is cal-
culated for the reference power

[:SENSc:ACP:CBWidth

<r¢al>

<real>

Setting the adjacent channel position and
adjacent channel bandwidth

[:SENSe:ACP:CSBW:DATA

<reils, <real>

<real>, <real>

Initializing the adjacent channel posilion
and adjacent channel bandwidth data

[:SENSe]:ACP:CSBW:DATA :DELele

or OFF

Sctting the Root Nyquist band caleulation  |[:SENSc]:ACP:RNYQuist OFFON OFF|ON
made to ON or OFF
Setting the Symbol Rate value, which is [:SENSe]: ACP:RNYQuist: SRATe <reul> <real>
used in the Rool Nyquist band calculation
mode
Sctting the filter cocfficient, which is used  |[:SENSc]:ACP:RNYQuist: RFACtor <rcal> <rcal>
in the Root Nyquist band calculation mode
Setting the noise coerrection function to ON [[:SENSe]: ACP:NCORrection[:STATe] OFF|(ON OFF|ON
or OFF
Executing the Auto Level Sel [unction [:SENSe]: ACP:POWer: LEVel:AUTO -- -

Mulli Carrier ACP
Sctting the Root Nyquist filter caleulation to [[:SENSc]:MCACP:RN Y Quist OFFON OFF|ON
ON or OFF
Setting the Symbol Rate value for the Root |[[:SENSe]l:MCACp:RNYQuist:SRATe <real> <real>
Nyquist filter calculation
Setting the [iler coellicient thal is used in - |[:SENSe]:MCACp:RNYQuist:RFACior <real> <real>
the Reol Nyquist bandwidih operation
mode.
Setting the number of times averaging is [:SENSe:MCACp: AVERage: COUNt <int> <int>
performed
Setting the averaging calculation mode to  [[:SENSe]l:MCACp: AVERage[:STATe] OFF|ON OFF|ON
ON or OFF
Specilying the calculation 1ype of the aver- |[:SENSe]:MCACp: AVERage: MODE CONTinuous| CONT|REP
aging calculation mode REPcat
Specifying the measurcment parameter set- | SENSc:MCACP: DATA:MODE DEFaultMANual | DEFMAN
ting mode
Saving the measurement parameters [:SENSe:MCACp:DATA:SAVE -- -
Selling the measurement carrier and adja-  [[:SENSe]:MCACp:PARameter|1[2..[16} |OFF|JON OFF|ON
cenl channel 1o ON or OFF STATe
Sctting the offset frequency of the measure- [[:SENSc]:MCACp:PARameter| 1|2]..[16}  [<rcal> <real>
ment carrier and adjacent channel :FREQuency
Setting the channel bandwidth of the mea-  [[:SENSe]:MCACp:PARameter{1[2|..[16} |<real> <real>
surement carrier and adjacent channel area | :BWIDth
Selling the relerence power area ol the mea- |[:SENSe]:MCACp:PARameler <inl> <inl>
surement carrier and adjacent channel {11]12]...]16 }:REFerence
Sctting a limit valuc, which is used to check [[SENSe];:MCACp:PARamcter <real> <rcal>
mecasurement results as pass or fail {11[12]..[16}:LIMit
Setting the noise correction function to ON  [[:SENSe]:MCACp:NCORrection[:STATe] |OFF|ON OFF|ON
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Function description SCPI conunand Parameter Query reply |Remarks
HExg¢euting the Auto Level Sct function [SENS¢:MCACP:POWer;LEVCLEAUTO |- -
Setting the Carrier Freq Adjustment value  |[:SENSe]:MCACp:CARRier:ADJust <real> <real>
Setting the Carrier Freq Adjustment fune-  |[:SENSe[:MCACp:CARRier:ADJust OFFON OFF|ON
tion 10 ON or OFF :STATe
Spurious
Registering the sweep paramelers. which are | [:SENSe]:5PURious:DDATA <real 1> <real2>, - =3
uscd, in the Spuricus table LNUMBer{1[2/31] <bool3>,
<hoold> <reald>,
<bool5>,<reald>,
<bool6> <realo>,
<real 7>,
<bool8><real 3>,
<hool9>,
<real10>
Selecting the Spuricus table thal is used [:SENSe]:SPURious:DATA - <ine>
LNUMBer{12|31]:ACTive
Clearing all data registered in the Spuricus | [:SENSc]:SPURious:[DATA -- -
table that is nsed [:NUMBer{1[2|3}1:DELete
Selecting the table use mode of the Spuricus |[:SENSe[:SPURious:DATA:MODE DEFaultMANual |DEFMAN
lable that is used
Saving the Spurious lable thal is used [:SENSa]:SPURious:DATA:SAVE - -

*5: <reall> = Sweep Start frequency (GHz/MHz/kHz/Hz7)
<realZ> = Sweep Stop frequency (GH#/MHz/kHz/Hz)
<bool3> = {OFF|ON} Tnput Filter On/Off
<bool4> = {OFF|ON} RBW AUTO/MANUAL
<reald> =RBW {MH~/KHz/Hz}
<hool5> = {OFHON} VBW AUTO/MANUAL
<reald> = VBW (MHz/KHz/Hz)
<bool6> = JOFFON} Sweep time AUTO/MANUAL
<realf> = Sweep lime (5/MS/US)
<real7> = Reference level {(dBm)
<hool8> = {OFHON] Input ATT AUTO/MANUAL
<real8> =Tnput attenuator (dB)
<bool9> = {OFF|ON} Preamp ON/QOFF
<reall(O>= Spurious level judgment value {dBi)
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<rcal3=, <reald=,
<real 3>, <realt>,
<real 7>, <reald>,
<lype>

Function description SCPI command Parameler Query reply |Remarks

Intermodulation Distortion Measurement

Setting the maximum distertion order of sig- [[:SENSe]:IM:ORDer <int> <ine>

nals that are measured

Selling the pass/[ail judgment values of the [[:SENSe]:IM:THReshold{3|5|7|9} <real> <real>

distortion signal

Sctting the pass/fail judgment function to [[:SENS¢]:IM:LIM:STATe OFF|ON OFF|ON

ON or OFF

Specifying the measurement parameter set- [[:SENSe]:IM:DATA:MODE DEFaultMANual | DEFMAN

ting mode

Saving the measurement paramelers [:SENSe]:IM:DATA:SAVE -- -
Harmonic Measurement

Selling the relerence signal [requency [:SENSe]:HARMonics:FFRequency <real> <real>

Setting the reference signal frequency mode [[SENSc]:HARMonics:FFRequency OFFION OFF|ON

(STATe

Setting the harmonic order that is measured |[:SENSe]:HARMonics:NUMBer <int> <ine>
Spectrum Emission Mask

Setting the reference power calculation [:SENSe]:SEMuask :CBWidth <reul> <real>

bandwidth

Selling the Root Nyquist [iller calculation  |[:SENSe]:SEMask:RNY Quist OFF|ON OFF|ON

mode

Setting the symbol rate, which is used for  [[;SENSe]:SEMask:RNY Quist: SRATe <rcal> <real>

the Roeot Nyquist filter caleulation

Setting the roll-off factor, which is used for [[:SENSe]:SEMask:RNY Quist:RFACtor <reul> <real>

the Rool Nyquist [ilter calculation

Selling the measuremenl parameler Lable [:SENSe]:SEMask:DATA <real 1>, <real2>, |-- =6

Clearing all measurement parameler Lables

[:SENSe]:SEMask:DATA:DELele

#6; <rcall> = Oftset Start frequency (GHz/MHz/kHz/Hz)

<real2s> = Offset Stop frequency (GHz/MHz/kHz/Hz)
<real3s> = Integration band{ABS) (GHz/MHz/kHz/Hz)
<reald> = Start value ol the absolule level judgment (dBm)
<reald> = Stop value of the absoluie level judgment (dBm)
<realt> = Integration band(RELY {GHz/MHz/kHz/Hz7)
<real7> = Start value of the relative level judgment (dB)
<real8> = Stop value ol the relalive level judgment (dB)

<lype> ={ ABS|REL|AAR|AOR )

ABS:  Judges only by using the absolute level judgment value.

REL:  Tudges only by using the relative level judgment value.

AAR:  Judges by using the AND condition ol the absclule and relative level judgment values.
AOR:

Judges by using the OR condition of the absolute and relative level judgment valucs.
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Function description SCPI comumand Parameter Query reply |Remarks
Setting the reference power caleulation [:SENSc]:SEMask:RPOWer:MODE CHANncl[PEAK  [CHAN[PEAK
mode
Setting the number of times averaging is [:SENSe]:SEMask: AVERage:COUNt <int> <int>
performed
Selling the averaging measurement [unction | [:SENSe]:SEMask: AVERage[:STATe] OFF|ON OFF|ON
10 ON or OFF
Setting the averaging mode of the averaging | [:SENSe]:SEMask: AVERage MODE CONTinuous| CONT|REP
measurement function REPecat
Selecling the seling parameters thal are used | [:SENSe]:SEMask:DATAMODE DEFauliMANual |DEF|MAN
Saving the setting parameters that are used | [:SENSe]:SEMask:DATA:SAVE -- -
HExg¢euting the Auto Level Sct function LSENSe|:SEMask; POWerLEVeLAUTO |- -
Counter Funetion
Setting the number of times averaging is |[:SENSe.FCOunt<screen> AVERage <int> <ing>
performed COUNt
Selling the Averaging process 1o ON or OFF | [:SENSe]:FCOunt<screen>: AVERage OFF|ON OFF|ON
[:STATe]
CCDF Measurement
Setting the resolution bandwidth (RBW) LSENSc:CCDF:{ BANDwidth|BWIDGth} | <real> <recal>
[:RESolution]
Setting the number of measurement samples | [:SENSe]: CCDF:POINt <int> <ine>
Sctting the gate function to ON or OFF [:SENSc|:CCDF:GATE OFHON OFFION
Selling the threshold level ol the gate [:SENSe]:CCDF:GATE: THReshold <real> <real»
function
Multi Average Power
Selling the Power Ratio measurement 1o ON | [:SENSel:MAPower:PRATio OFF|ON OFF|ON
or OFF
Setting the number of times averaging is |[:SENSe[:MAPower:AVERage: COUNt <int> <int>
pertormed
Selling the averaging calculation mode 1o| [:SENSe]:MAPower:AVERage[:STATe] OFF|ON OFF|ON
ON or OFF
Specifving  an  operation  type  in  the|[[SENSc]:MAPowcer:AVERage: MODE CONTinuous| CONT|REP
averaging calculation mode REPeat
Selling the measvrement window display 10| [:SENSe]l:MAPower OFF|ON OFF|ON
ON or OFF ‘WINDow[:NUMBer{ 1]2|...]9]10}]
Specifying the measurement window display | [:SENSc|:MAPower <real> <real>
position ‘WINDow[:NUMBer[1|2]...]9]10}]
POSilion
Specifying the measurement window display | [:SENSe|:MAPower <real> <real>
width SWINDow[;NUMBer{ 1[2]...[9] 101 ]:WIDTh
Specilying the aclive window [:SENSe]:MAPower - 1)2]...19110
‘WINDow[:NUMBer{ 1]2]...|9]10}]:ACTive
Setting all windows except for window No.1 | [:SENSc]:MAPower:WINDow:RESct -- -
to OFF
Selling the window display, which is|[;:SENSe]l:MAPower:WINDow:COUPling |OFF/ON OFF|ON
coupled to Average Power, to ON or OFF
Specifying  the  measurement  parameter | :SENSc:MAPower: DATA:MODE DEFaultMANual [DEFMAN
selling mode
Saving the measurement parameters [:SENSe]:MAPower:DATA:SAVE -- -
Selling the noise correction [unction 1o ON | [:SENSe]:MAPower OFF|ON OFF|ON
or OFF NCORrection[:STATe]
Exceuting the through collection [:SENSc|:CORRection:COLLect: TG:SAVE | — - *7
Setting the through collection [:SENSe|:CORRection: TG OFHON OFFION #7

*7: This function is enabled when the OPT79 is included.
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6.4.3.3

Subsystem-CONFigure

Funclion description

SCPI command

Parameler

Query reply

Remarks

Hntering the Channel Power measurement
mode

{CONFigure:CPOWer<sereens

Entering the Average Power measurement
mode

CONFigure: APOWer<screen>

Enlering the OBW measurement mode

:CONFigure:0BW <screens>

Enlering the Mulli-Carrier ACP measure-
ment mode

:CONFigure: MCACp

Entering the ACP measurement mode

CONFigurc:ACP

Entering the Spurious measurcment mode

:CONFigurc:SPURions

Entering the Spectrum Emission Mask mea-
surement mode

CONFigure:SEMask

Enlering the IM measurement modse

:CONFigure: 1M

Enlering the harmonic measurement mode

:CONFigure: HARMonics

Enlering the CCDF measuremenl mode

:CONFigure:CCDF

Entering the Multi Average Power measure-
ment mede

:CONFigure:MAPower

Leaving each measurement mode

CONFigure:NORMal
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6.4.3.4

Subsystem-MEASure/READ/FETCh

6.4.3 List of Commands

MEMO:

There is no difference in the reply format of the Measure, Read, and Feteh commands. Differences

between these commands: When measurement is required to be performed, the Measure or Read com-
mands are used, and when the result dota is simply read, the Fetch command is used. Both the Measure
command and the Read command perform measurement.However, initialization when entering the
measurement mode differs depending on the measurement. The difference is explained in the Function
Description item. The same operation applies if no special explanations are given. If the Fetch command
is Issued without entering the corresponding measurement mode, a Query error occurs.

Function description

SCPI command

Paramcier

Query reply

Remarks

Perferming the Channel Power measure-
menl and reading the measurement result
{Trace)

‘MEASure:CPOWer<screen>?

<real>

Performing the Channel Power measure-
ment and reading the average power density
{Trace)

‘MEASure: CPOWer<screen>:PDENsity?

<recal>

Performing the Channel Power measure-
ment and reading the measurement resull
{RMS)

MEASure: CPOWer<screen=1IMS?

<real>

Performing the Channel Power measure-
ment and reading the average power density
{RMS)

(MEASuie; CPOWer<screen>: RMS
‘PDENsity?

<real>

Perfonning the Average Power measure-
menl and reading the measurement result
{Tracc)

"MEASure: APOWer<screen>7

<real>

Performing the Average Power measurc-
ment and reading the average power density
{Trace)

:MEASure: APOWer<screen>: PDENsity?

<recal>

Perlomming the Average Power measure-
ment and reading the measurement result
{(RMS)

MEASure: APOWer<screen=:RMS?

<real»

Performing the Average Power measure-
ment and reading the average power density
{RMS)

MEASure: APOWer<screen>RMS
‘PDENsity?

<real>

Perfonning the OBW measurement and
reading all measurcment results

"MEASure:OBW<screen>?

<real=, <real>

Performing the OBW measurement and
reading the measurement result (enly OBW
value)

‘MEASurc:OBW<screen>:OBW?

<recal>

Perlomming the OBW measuremenl and
reading the measurement result (only OBW
center frequency)

MEASure: OB W <screen> FCENler?

<real»
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Funclion description SCPI command Parameler Query reply | Remarks
Performing the ACP measurement and :MEASurc: ACP[:NUMBer{ 1]2[3|4|5}]? -- <reall >, &l
teading all measurement resulls <real 2,

<real3=[, ...]
Performing the ACP measurement and MEASurc: ACP:RPOWer? -- <rcal>
reading the reference power measwrement
resull
Performing the ACP measurement and MEASure:ACP -- <reall=[, ...] )
reading all measurement results of the UPPer:NUMBer{ 1|2|3]4|5}]7
specified channels on the Upper side
Perlorming the ACP measurement ‘MEASure:ACP -- <reall>[. ...] 2

and reading all measurement results of the [ ILOWer[:NUMBer{ 12[3|4/5}1?
specified channels on the Lower side

When the NUMBer header is omitted <reall>, <rcalZ», <real3>[, ....... ]
<reall> = Real value that indicates the reference power. Unit: dBm,
<real2> = Real value that indicates the lower level(1}. Unit: dB,

<real3» = Real value thal indicates the upper level(1}. Unit: dB,

<reald> = Real value that indicates the lower level(2}. Unit: dB,

<realds> = Real value that indicates the upper level(2), Unit: dB,

<real2n> = Real value that indicates the lower level(n). Unit: dB,
<real2n+1> = Real value that indicates the upper Ievel{n). Unit: dB

n: Number of channels measured in the ACP measurement (up to 5 groups)
When the NUMBer header is specified  <reall>, <rcal2>, <real3>

<reall> = Real value that indicates the reference power. Unit: dBm,
<real2> = Real value that indicates the lower level(m), Unit: dB,
<reald> = Real value that indicates the upper level(m}. Unit: dB

m; The number that indicates the specificd adjacent channel

When the NUMBer header is omitled <reall>[, <real:», ..., <realn>]{Real value thal indicates the Upper/Lower channel. Unil: dB}

<reall> = Real value that indicates the upper/lower level(1). Unit: dB.
<real2» = Real value thal indicates the upper/lower level(2). Unil: dB,

<realn> = Real value that indicates the upper/lower Ievel(n), Unit: dB

n: Number of channels measured in the ACP measurement (up to 5 groups)

When the NUMBecr header is specificd  <real> (Real valuc that indicates the Upper/Lower Channel level { 112[3/4]5}. Unit: dB)

<real I > = Real value that indicates the upper/lower level(m). Unit: dB

m; The number that indicates the specificd adjacent channel
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6.4.3 List of Commands

Function description SCPI conunand

Parameter

Query reply

Remarks

Performing the Multi-Carrier ACP measure- | :MEASure:MCACp --
ment and reading the measurement result | [NUMBer{1|2|3}4/3|6}17

<realls>,
<real2s>,
<intl=[, ...]

53

Perfonning the Mulli-Carrier ACP measure- | ' MEASure: MCACp --
ment and reading carrier power values CPOWer:NUMBer{ 1|2/,..[9]101]?

<real>,
<reals.,.,

*3:

*4:

When the NUMBer header is omitted  <real >, <rcal2>, <intl>[, [<real>, <rcal>, <int=|, ...[<rcal>, <rcal>, <int>|]

<reall> = Relerence power(1): Unit: dBii
<real2>» = ACP level(1): Unit: dB,

<intl> = Pass/Fail(1): 0/1,

[[<real> = Reference power (2):,

<real>= ACP level(2),

<int> = Pass/Fail(2)].

[<real> = Re[’erehce power(n).

<real> = ACP level(n),

<int>= Pass/Fail:(n)]]

n: Number of channels measured in the multi-carrier power measurement (up to 6 groups)
When the NUMBer header is specified  <real I>, <rcal2>, <intl>

<reall> = Reference power(m}: Unit: dBm,
<realZ> = ACP level(m): Unit: dB,
<intl> = Pass/Fail{im): 0/1,

m: Specified adjacent channel number

When the NUMBer header is omitted <real | [, <real>, <real>, <reals, <real>, ..., <real>]

(ATl real values that indicate the Carricr Power: Unit: dBm)

<reall> = Carrier Power(1}: Unit: dBm,
[<real> = Carrier Power(2): Unit: ddBm

<real> = Carrier Power{n): Unit: dBm]

n: Number ol carrier signals sel belore the measuremenl {up 1o 10}

When specified by the NUMBer header <real>(Real value that indicates the Carrier Power value. Unit: dBm)

<real> = Carrier Power(m): Unit: dBm

m: Specified carrier number
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Funclion description SCPI command Parameler Query reply | Remarks
Performing the Spurious measurement and | :MEASure:SPURious -- <rcall >, *5
reading all measurement results [:NUMBer{1[2|...]14]15}1? <real2>,
<int>[, ...]

Performing the Spectrum Emission Mask  |:MEASure:SEMask[:NUMBer{ 1]2|3|4/511? |-- <reall >, #H

measurement and reading the results <real2s,
<rcalds>,
<intl>,
<reald>,
<real5>.
<rcalG>,
<int4>

Performing the Spectrum Emission Mask [ :MEASure:SEMask:RPOYWer? -- <real>

measuremenl and reading the relerence

power resulls

Performing the Spectrum Emission Mask [ :MBEASure:SEMask:FAIL? - PASS|FAIL

mcasurcment and rcading the total Pass/Fail

judgment

#5: When the NUMBer header is omitted <reall>, <real2>, <int>[, [<real>. <real>, <int>], ..., [<real>, <real>, <in(>]]

<realI» = Freq(11): Unit: Hz
<real2» = Level(11): Unit: dBm,
<int==P/E(11): /1,

[[<real> = Freq(12), <real> = Level{12), <int== P/F(12}],

[<real> = ’Freq(nm), <real> = Level(nm), <int> = P/F(nm}]]

n: Measurement area number in the Spurious table: Highest [5

m: Nurnber of data items detected as spurions in one measurement area: Up to 10

1 depends on the number of measurement arcas in the set Spurious table

m depends on the number of spurious signals detected in the measurement area

When the NUMBer header is specified  <reall>, <rcal2>, <int>|, |<real>, <rcal>, <int=], ..., |<reals, <rcal>, <int>|]
<reall> = Freq(nl): Unit: Hz

<real2> = Level(nl): Unit: dBm,
<int> = P/B(nl): 0/1,

[[«<real> = Freqin2}, <rveal> = Level{n2), <int> = P/F(n2}].

[<real> = Freqi{nm), <real> = Level(nm), <int> = P/F(nm)]]
n: Measuremenl area nuimber in the Spurious table: Can be set from 1 to 15
m: Number of data items detected as spuricus: Up to 10

*6: When the NUMBer header is specilied  <reall>, <real2>, <real3>, <intl>, <reald>, <real5>, <real6>, <intd>,
[<real>, <real>, <real>. <inl>, <real>. <real>, <real>. <int=].
o], [rRAl>, <real>, <real>. <inl>, <real». <real>, <real>. <inl>]]

<reall> = Upper freq{1): Unit: Hz,

<real2 = Upper Level Abs(1): Unit: dBm,

<real3s> = Upper Level Rel(1): Unit: dB,

<intl> = Upper P/F(1): 0/1,

<realds = Lower freq(1): Unit: Hz,

<real5> = Lower Level Abs(1): Unit: dBm,

<realos = Lower Level Rel(1}: Unit: dB,

<int4d>» = Lower P/F(1): 0/1,

[<real> = Upper freq(2), <real> = Upper Level Abs(2), <real> = Upper Level Rel(2),
<int>= Upper P/F(2), .....],

[<real> = Upper Fre-q(n),‘<re-al> = Upper Level Abs(n), <real> = Upper Level Rel{n),
<int> = Upper P/F(n), <real> = Lower Freq(n), <real> = Lower level Abs(n),
<real> = Lower Level Rel(n}, <int> = Lower P/F{n)]

n: Number of measurement arcas that are defined; Up to 5
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Function description SCPI conunand Parameter Query reply |Remarks
Performing the IM measurement and reading | :MEA Sure: IM:NUMBer{ 1[3]5]7]9}]? - <reall >, *7
the measuremenl result <real2>,
<real3s>,
<reald>,
<realds,
<ins>,
<realf>,
<into>
L.l

Perfonning the IM measurement and reading | :MEASure: IM:REFerence? -- <real>, <real>

the relerence [requency data

Performing the IM measurement and reading | - MEASure:IM:DELTa? -- <real>

the frequency  difforence between  two

signals

Performing the IM measurement and reading | :MEASure:IM:IP3? -- <real>

the 3rd order intercept point value

Performing the 1M measurement and reading | :MEA Surc: IM:1PQGint[ :NUM Ber{ 3[5|7|9}]?
the intercepl point value

<real>[, ...] #8

*7:

*8:

When the NUMBer header is omitled <reall», <real2>, <real3>, <realds», <real3>. <inlS>, <realts, <inld=[, [<real 7>, <inl 7.
<real8», <int8>], ... , [<real>, <int>, <real>, <int>]

<reall> = Relerence [req: Unil: He,

<real2» = Reference level: Unit: dBm,

<rcal 3> = Delta freq: Unit: Hz,

<reald> = 3rd Inlercepl point. Unit: dBm,

<reald> = Fundamental Lower-side level. Unit: dB
<ini5> = -1: Fixed value

<real6> = Fundamental Upper-side level. Unit: dB
<into> = - 1: Fixed value

<real7> = 3rd order distortion Lower-side level. Unit: dB,
<int7z> = 3rd order distortion Lower-side P/H, 071,
<real8> = 3rd order distortion Upper-side level. Unit: dB,
<int®> = 3rd order distortion Upper-side P/F. /1,

[. <real> = nth order distortion Lower-side level: Unil: dB. <inl> = nth order distortion Lower-side: P/F: 0/1,
<real> = nth order distortion Upper-side level. Unit: dB, <int> = nth order distorticn Upper-side P/F: 0/1]

n: Sel orders (orders 3/5/7/91h ): Up o 4

When the NUMBer header is specified  <real >, <real2>, <real3>, <reald>, <reald>, <int5>, <real6>, <int6:>
<reall> = Relersnce [req: Unit: Hz,

<real2>» = Reference level: Unit: dBm,

<real3=> = Delta freq: Unit: Hz,

<reald> = 3rd Inlercepl point. Unil: dBm,

<real S = nth order distortion Lower-side Tevel, Unit; dB

<inl5> = nth order distortion Lower-side P/F. 0/1

<real6> = nth order distortion Upper-side level. Unit: dB,
<intt> = nth order distortion Upper-side P/E 0/1,

n: Specified orders (orders 1/3/3/7/9th}
When the NUMBer header is omitted <real>[, <real>, ..., <real>] (Intercept point value: Unit: dBm)

<real> = Real value that indicates the 3rd Intercept peint value, Unit; dBm
[. <real> = Real value that indicates the 5th Intercept point value. Unit: dBm,
<real> = Real value that indicates the 7th Intercept point value. Unit: dBm,
<reeal> = Real value that indicates the 9th Intercepl point value. Unit: dBm]

When the NUMBer header is specified  (Real value that indicates Tntercept point values {3[5|7/9}. Unit: dBm)
<real> = Real value that indicates the nth Intercept poinl value. Unil: dBm
n: Specified orders (orders 3/5/7/9th)
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Funclion description SCPI command Parameler Query reply | Remarks
Performing the IM measurement and read- [ :MEASure:[M -- <rcall>, *G
ing the specified-order modulation distor- [ :UPPer:NUMBer{1[3|5[7|9}17 <int1>
tion measurement resull [....]

Perlorming the IM measurement and read- |:MEASure:1M -- <reall>, =G
ing the specified-order modulation distor- [ :LOWer[:NUMBer{1]3[57|91]? <intl>
tion measurement result [ ]
Performing the Harmonic measurement and | :MEASure:HARMonics -- <reall>, =10
reading all measurement results [:NUMBer{2|3|...[9]10}1? <real2>,

<real3>,

<rcalds>,

<icald>|, .|
Performing the Harmonic measurement and [:MEASure:HARMonics:FUNDamental? -- <real>, <real>
reading the fundamental wave measurement
result

9

1 ();

When the NUMBer header is omitted  <rcal >, <intl >|. |<rcal2>, <int2>]...[<rcald>, <int9>]]

<real I > = Fundamental Upper/Lower-side level. Unit: dB,
<intl> = -1: Fixed valuc

[, [<real2> = 3rd order distortion Upper/Lower-side level. Unit: dB,
<int2> = 3rd ovder distortion Upper/Lower-side P/E 0/1].

[<real> = nth order distortion Upper/Lower-side level. Unit: dB,
<ing= = nth order distortion Upper/Lower-side P/E, 0/1]]

n: Specified orders (orders 3/5/7/9th)
When the NUMBer header is specified  <recal>, <int>

<real> = nth order distortion Upper/Lower-side level. Unit: dB,
<int> = nth order distortion Upper/Lower-side P/F. (/1

n: Specilied orders (orders 1/3/3/7/9(h)

When the NUMBer header is omitled <reall», <real2>. <real3s, <reald>, <real3=[. [<real>, <real>, <real>]. ....[<real>, <real>,
<real>]]

<reall> = Fundamenial [requency. Unit: He,
<real2> = Fundamental absolute level. Unit: dBm,
<real3s> = 2nd harmonic frequency, Unit: Hz,
<reald> = Absolule valve level. Unit: dBm,
<real5> = Relative value level. Unit: dBe

[, [<real> = 3rd hannonic [requency. Unil: Hz,
<real> = Absolute value level. Unit: dBm,
<real> = Relative value level. Unit: dBcl,

|<real> = nth harmenic frequency, Unit: Hz,
<real> = Absolute value level. Unil: dBm,
<real> = Relative value level. Unit: dBc]]

n: Set harmonic orders, Up to 10th
‘When the NUMBer header is specified  <reall>, <real2:>, <real3>, <reald=, <real3>

<reall> = Fundamental frequency. Unit: Hz,
<real2> = Fundamental absolute level. Unit: dBm,
<real3s> = nth harmonic frequency, Unit; Hz,
<reald> = Absolule valve level. Unit: dBm,
<real5> = Relative value level. Unit: dBe

n: Specilied harmonic orders: 2 10 10

6-60




R3477 Series User’s Guide

6.4.3 List of Commands

Function description SCPI conunand Parameter Query reply |Remarks
Performing the CCIDF measurement and MEASure; CCDF:NUMBer{ 112|3|4/56117 |- <real I, #11
reading the measurement result <real2s,
<real3s,
<realds,
<reald>,
<real6>,
<real 7>,
<real8>

Perlomming the CCDF measurement and MEASure: CCDEFPFACLOr? - <real»

reading the Peak Factor

Performing the CCDE measurement and MEASure; CCDF, APOWer? - <real>

reading the Average Power

Perferming the CCDF measurement and ‘MEASure:CCDF - <real >, *]2

reading the power ratio ‘PRATio[:NUMBer! 1|23|4/56}17 <real2>,
<real3s,
<realds,
<reals>,
<realt>

*+11: When the NUMBer headear is omitlad <reall>, <real2>, <real3>, <reald>, <real3>, <realt>, <real?>, <real8>

*12:

<real 1> = Peak Factor: Unit: dB,

<real2> = Average Power: Unit: dBm,
<reald> = 10.0 % of power ratio. Unit: dB,
<reald> = 1.0 % of power ratio. Unit: dB,
<real3> = 0.1 % ol power ralio. Unil: dB.
<real6> = 0.01 % of power ratio. Unit: dB,
<real 7> = 0,001 % of power ratio, Unit; dB,
<real8> = 0.0001 % ol power ralio. Unil: dB

When the NUMBer header is specified  <real [>, <r¢al2>, <real 3>

<reall> = Peak Factlor: Unil: dB,
<real2> = Average Power: Unit: dBm,
<real3> = Speciflied power ratio. Unit: dB

When the NUMBer header is omitted  <real I>, <rcal2>», <real 3>, <rcald>, <reald>, <rcalo>

<reall>= 10.0 % of power ratio. Unit: dB,
<real2> = 1.0 % of power ratio. Unit: dB,
<reald> = 0.1 % ol power ralio. Unil: dB.
<realds> = 0.01 % of power ratio. Unit: dB,
<reald> = 0.001 % ol power ralio. Unit: dB,
<real6> = 0.0001 % of power ratio. Unit: dB

When the NUMBer header is specified  <real> = Specificd power ratio. Unit; dB

6-61
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Funclion description SCPI command Parameler Query reply | Remarks
Performing the Multi Average Power mea-  |:MEASure:MAPower <rcal>], .| *13
surement and reading the measurement [:[NUMBer{1]2...|]9]10}117
resull (Trace)

Perlorming the Mulli Average Power mea- | :MEASure:MAPower:PDENsily <real>[, ...] 14
surement and rcading the average power LNUMBer{ 1]2,..]9]10}]7

density (Trace)

Performing the Multi Average Power mea- |:MEASure: MAPower:PRATIO <real>[, ...] ol )
surement and reading Power Ratio (Trace) [[:NUMBer{1[2...[9]10}1?

Perlforming the Mulli Average Power mea- | :MEASure:MAPower:RIVIS <real>[, ...] *13
suremenl and reading (he measurement [:NUMBer|1]2...|]9]10}17

result (RMS)

Performing the Multi Average Power mea-  |:MEASure:MAPower: RMS:PDENsity <rcal>|, .| 14
surement and reading the average power [:[NUMBer{1]2...|]9]10}117

density (RMS)

Perlorming the Mulli Average Power mea- |:MEASure: MAPower:RMS:PRATIo <real>[, ...] 15

surcment and reading Power Ratio (RMS)

LNUMBer{ [12...[9]10}]7?

#13; When the NUMBer header is omitted;<real I |, <real>, <reals, <icals, <rcal>, ..., <rcal>|
(All real values that indicate Average Power: Unit dBm)

14;

*15:

<reall> = Average Power {1): Unit dBm,
[ <real> = Average Power (2):Unit dBm

<real> = Average Power (n); Unit dBm |

n:The number ol windows that are sel o ON (Up 10 10)

When a window number is specified by the NUMBer header:
<real 1> (Real value that indicates Average Power: Unil dBm)

<real> = Average Power (m): Unit dBm

m:The specilied window number

When the NUMBer header is omilled: <reall> [, <real», <real>, <real», <real>, ..., <real>]

(All real values that indicate the average power density: Unit dBnm/Hz or dBuV!\"Hz)

<reall>» = Average power density (1): Unit dBmw/Hz or dBUV/VHz,
[<real> = Average power density (2): Unit dBm/Hz or dBpV:’\"Hz

<real> = Average power densily (n): Unit dBim/Hz or dBuW\-"HA]

n:The number of windows that are set to ON (Up to 10)

When a window number is specilied by the NUMBer header:
<real 1> (Real value that indicates the average power density: Unit dBm/Hz or dBuV/vHz)

<real> = Average power densily {m): Unil dBm/Hz or dBuW\"'Hz]

m:The specified window number

<reall> = Power Ratio(1): Unit dB,
| <real> = Power Ratio(2); Unit dB

<real> = Power Ratio(n): Unit dB

‘When the NUMBer header is omitted: <real 1> [, <real>, <real>, <real>, <real>, ..., <real>]
(AT real values that indicate Power Ratio: Unit dB)

n:The number of windows that are sct to ON (Up to 10)

‘When a window number is specified by the NUMBer header:
<real 1> (Real value that indicates Power Ratio: Unit dB)

<real> = Power Ratio{m): Unit dB

m:The specificd window number
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6.4.3.5 Subsystem-INITiate
Function description SCPI conunand Parameter Query reply |Remarks
Continuous sweep mode ONAOFH JINITiate:CONTinuous OFHON OFFION
Starting a swcep or measurement (INITiate] :IMMcdiate) -- -
Resetting and restarting a sweep (INITiate:RESTart - -
Stopping a sweep INTTiate: ABORt -- -
Resetting and restarting a sweep, and sus- | :INTTiate:TS -- -
pending alier the completion ol the sweep
6.4.3.6 Subsystem-TRIGger
Function description SCPT command Parameter Query reply | Remarks
TRIGger
Selling the rigger TRIGger[:5EQuence<screen=]: SOURce IMMediale| IMM]| *1
1E[VIDco| 1F[VID
EXTI[EXT2 EXTIEXT2
Setting the trigger pelarity of each trigger | 'TRIGger[:SEQuence<screen>]:SLOPe NEGative|POSitive |NEGPOS
source
Selling the wigger level when using a Video | ' TRIGger[:SEQuence<screen>]:LEVel <real> <real>
trigger Vibeo
Setting the tigger level when using an TRIGger[:SEQuence<screens]:LEVel <real> <real>
EXT2 (external input terminal 2) trigger EXTernal
Setting the trigger level when using an IF | ‘' TRIGger[:SEQuence<screen>]:LEVel:IF | <real> <real>
rigger
Selling the wrigger delay value TRIGger[:SEQuence<screen>]:[DELay <real> <real>
Selling ON or OFF the IF trigger monilor TRIGger[:5EQuence]:.1F:MONilor OFF|ON OFF|ON

function

*]

IF: IF trigger

VIDeo: Video trigger

EXT1: EXTI input signal trigger
EXT2: EXT2 inpul signal trigger

: IMMediate: Free-run mode without trigger setting
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6.4.3.7 Subsystem-DISPlay
Funclion description SCPI command Parameler Query reply | Remarks

Sctting the display of the information data [ :1D1SPlay; ANNotation;CURSor OFF|ON OFF|ON

for the Cursor ON/ OFF

Setting the date display ON/OFF DISPlay: ANNotation:DATE OFF|ON OFF|ON

Setting the date display type DISPlay: ANNotation:DATE:FORMat MDY[DMY|YMD |(MDY|DMY|

YMD

Setting the display ol the information data  [:DISPlay: ANNotation: DLINe OFF|ON OFF|ON

for the Display Line ON/ORF

Sctting the display of the ADVANTEST :D1SPlay: ANNotation: LOGO OFF|ON OFF|ON

loga ON/OFF

Setting the display of the information data  [:DISPlay: ANNotation:RLINe OFF|(ON OFF|ON

[or Reference Line ON/OFF

Setting the screen tille :DISPlay: ANNotation:TITLe <Slr> <S>

Selling the display ol the information data | :DISPlay: ANNotation: WINDow OFF|ON OFF|ON

for the measuring window ON/OFF

Setting the TG information data display to  [:D1SPlay; ANNotation; TG OFF|ON OFF|ON ]

ON or OFF

WINDow

Specilying the aclive screen when the wave- | :DISPlay[:WINDow<screen»]: ACTive -- 112

[orm zoom lunction is med on

Sclecting the active trace DISPlay[:WINDow<screens| -- 12|34

STRACe:NUMBer] 1]2|3|41;: ACTive

Setting the display mode of the specified DISPlay [ WINDow<screen>] WRITe| WRIT|

trace ‘TRACe[:NUMBer{ 1|2|3]4}1:MODE VIEW| VIEW|
BLANI| BLAN]|
MAXHold| MAXH]|
MINHald]| MINH]
AVERage AVER

Setting the trace normalize function ON/ DISPlay[:WINDow<screen>]: TRACe OFF|ON OFF|ON

OFF [:NUMBer{ 12|3]4}1:NCORrection: STATe

Storing the relerence wavelorm data to be | :DISPlay[:WINDow<screen»]: TRACe -- -

used for the trace normalize function L:NUMBer{ 112341 ]:NCORrection: STORe

Sctting the two sereen display mode ON/ - [:DISPlay: TRACc:SPLt OFF|ON OFF|ON

OFF

Storing the waveform data of trace | or 2 DISPlay[:WINDow<screen>]: TRACe -- -

[:NUMBer{12}1:STORe

Calculaling trace wavelorms DISPlay[: WINDow<screen»]: TRACe OFF|ON OFF|ON

Trace? - Trace]l — Trace? or Traced - L:NUMBer{ 11234 ]:MATHematics: STATe

Trace3 — Traced

Setting the artificial analog display mode DISPlay[:WINDow<screen>]: TRACe OFF|(ON OFF|ON

ON/OFF

:AANalog:STATe

*1

This [unclion is enabled when the OPT79 is included.
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ZMFE:  Change to the zoom state (frequency axis to frequency axis)
ZMTT: Change to the zoom state (time axis to time axis)
ZMFT: Change to the zoom state (frequency axis to time axis)

Function description SCPI conunand Parameter Query reply |Remarks
Selecting the waveform zoom function and [ :DISPlay: TRACe: X[:SCALe|:Z00M OFHZMFH| OFF[ZMFH %2
releases the zoom function ‘MODE ZMTT[ZMFT ZMTT[ZMFT
Specifying the zoom frequency when the DISPlay: TRACe: X[SCALe]:ZOOM <real> <real>
waveform zoom [unction is med on FREQuency:CENTer
Specilying the zoom width when the wave- | :DISPlay: TRACe: X[SCALe]:ZO0OM <real> <real»
form zoom function is turmed on FREQuency :SPAN
Specifying the zoom time position when the | DISPlay: TRACe: X|SCALe:Z00M <real> <real>
waveform zoom function is turned on ‘TIME:DELay
Specifying the zoom time width when the | :DISPlay: TRACe X[SCALe]:ZOOM <real> <real>
wavelorm zoom [unction is lumed on TIME:WIDTh
Selling the relerence level DISPlay[:WINDow<screen=]: TRACe <real> <real»

Y[:SCALc]:RLEYel
Setting the Offset value to the reference (DISPlay: WINDow<screen>: TRACe <real> <real>
level value Y[:SCALe]:RLEVel:OFFSet
Setting the Offset value to the reference DISPlay[:WINDow<screen>]:TRACe OFFON OFF|ON
level value ON/OFF Y[SCALe]:RLEVel: OFFSet:STATe
Selling the value ol one division when the | :DISPlay[:WINDow<screen=]:TRACe <real> <real»
log scale is displayed (Y [:SCALc):PDIVision
Setting the type of the vertical scale (DISPlay: WINDow<screen>: TRACe LOGarithmic]| LOGILIN
Y[:SCALe]:SPACing LINear
Setting the reference waveform display in - | :DISPlay: TRACe:CCDF:STATe OFFON OFF|ON
the CCDF measurement Lo ON or OFF
Selling the ideal gaussian noise in the CCDF |:DISPlay: TRACe:CCDF:GAUSsian:STATe |OFF|ON OFF|ON
measurement to ON or OFF
Setting the maximum horizontal axis value | :DISPlay: TRACe: X|:SCALe]:CCDF <real> <real>
for the waveform display in the CCDF mea-
surement
*2: OFF:  Cancels the zoom state
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6.4.3.8 Subsystem-TRACe
Funclion description SCPI command Parameler Query reply | Remarks
Qutputting the trace data ‘TRACe[:DATA<screens|7 TRACKT| <blocks or 1
TRACE2| <ASCH group>
TRACE3|
TRACE4

#1: The output data format is determined by the :FORMal:TRACe[:DATA] command and the :FORMat:BORDer command.

6.4.3.9 Subsystem-FORMat
Funclion description SCPI command Parameler Query reply | Remarks
Sctting the cutput byte order of the trace FORMat:BORDer NORMal| NORM|SWAP
data SWAPped
Setting the cutput format of the trace data [ :FORMat:TRACe[:DATA] <type>, <int> <types, <int> | *1
#1: [Parameter]
<type> = { REAL | ASCii }
REAL: Selects Binary block [ormat
ASCi: Selects ASCII fort
<in>= {3264} II' REAL is selected
{ 89110 ... |21]22 }  Tf ASCii is selected
|Query reply]
{ REAL |ASC }, { {3264 }|{8]|9|10]..|21|22}}
{3264} If REAL is sclected
{ 819/10] ... [21]22 }  IL ASCii is selected
6.4.3.10 Subsystem-CALibration
Function description SCPI command Parameter Query reply | Remarks

Executing the calibralion by using the exter- | :CALibration: SANaly zer
nal CAL signal (including RE ATT)

Execeuting the calibration by using the inter- | :CALibration:SANalyzer
nal CAL signal (excluding RF ATT) ‘AT Tenuation: NONE

Setting the external CAL signal to ON or CALibration: SIGNal:STATe OFF|ON OFF|ON
OFF
Selling the external CAL signal level :CAlLibration:51GNal:L.LEVel <real> <real>

TG 1evel calibration :CALibration: TG

#1; This function is enabled when the OPT79 is included.
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6.4.3.11 Subsystem-MMEMory
Function description SCPI conunand Parameter Query reply |Remarks
Specifying the device used when exccuting | :MMEMory:DEVice CIDIK C|D|E 1
the SAVE and LOAD tunctions,
Executing the SAVE function used to save | MMEMory:STORe:STATe <int> - *2
the settings of this instrument
Executing ol the LOAD lunction used 1o MMEMory: LOADSTATe <inl= - #2
load the sellings ol this instrument
Setting the Save conditions of the setting :MMEMory:SELect:ITEM:SETup OFHON OFFION
parameters
Setting the Save conditions of the trace data | MMEMory:SELect:ITEM: TRACe OFFON OFF|ON
Setting the Save conditions of the correction | :MMEMory:SELect:TTEM:NCORrection | OFFJON OFF|ON
dala for the Nonmalize [unction
Selling the Save conditions of the limil line |:MMEMory:SELect:.ITEM:LIMil OFF|ON OFF|ON
data for the Timit ling function
Setting the Save conditions of the level cor- | :MMEMaorv:SELectITEM:CORRection OFHON OFFION
rection data for the input level correction
function
Selling the Save condilions ol the selling MMEMory :SELectITEM :SPURious OFF|ON OFF|ON
paramelers [or the Spurious measurement
function
Setting the Save conditions of the setting MMEMory:SELect:ITEM: SEMask OFHON OFFION

parameters for the Spectrum Emission Mask
measurement lunction

*1:

*2:

The lollowing devices are specilied depending on the parameter:

C C:AMyData\SVRCL
> DAADVANTEST
E EAADVANTEST

A number, which is a maximum ol 4-digit and is added o the [ile name ol the data 1o be saved or loaded. must be specilied in <int-.

6-67



R3477 Series User’s Guide

6.4.3 List of Commands

6.4.3.12

Subsystem-CALCulate

MEMO:

The following notations are used for convenience within the Calculate subsystem.

<micr>: Written in the command header and indicates the active marker number of the command.
The marker number ranges from I to 19.
An equivalent notation is {1[2|3)4]5]6]71519110).

<area>: Written in the command header and indicates the active area number of the command.
The area number ranges from 1 fo 10.
An equivalent notation is {12|3)415]6171519110).

displayed

LIST[:5TATe]

Funclion description SCPI command Parameler Query reply | Remarks
Specifying an operation target marker :CALCulate:MARKer<screen> -- <int>
(active marker) among the multimarkers [:'NUMBer<mkr>]: ACTive
Setting ON or OFF marker functions CALCulate:MARKer<screen> OFF|(ON OFF|ON

FUNClon[:STATe]
Setting ON or OFF the specified multima- [:CALCulate:MARKer<screen> OFF|ON OFF|ON
tker LNUMBer<mkrs>||:STATc]
Specifying a frequency position and a time [ :CALCulate:MARKer<screen> <real> <real>
positicn of the specified multimarker [:NUMBer<mkr>]:X
Reading the absolute values (frequency and [:CALCulate: MARKer<screens> -- <real>
time} ol the specilied multimarker [:NUMBer<mkr>]: X: ABSolute?
Reading the absolute level value of the spec- [:CALCulate: MARKer<screen> -- <real>
ificd multimarker LNUMBer<mkr>|:Y: ABSolute?
Reading the Ievel value of the specified :CALCulate:MARKer<screen> -- <real>
multimarker [:!NUMBer<mkr>]:Y?
Searching for the maximum peak point CALCulate:MARKer<screen> -- -
using the specilied multimarker [:NUMBer<mkr>]:MAXimum[:PEAK]
Searching lor the nexl peak using the speci- [:CALCulate:MARKer<screen> -- -
fied multimarker LNUMBer<mkr>[:MAXimum;NEXT
Scarching for the next peak in the left divee- [:CALCulate:MARKer<screen> -- -
tion using the specified multimarker [:'NUMBer<mkr>]:MAXimum:LEFT
Searching for the next peak in the right CALCulate:MARKer<screen> -- -
direction using the specilied multimarker [:NUMBer<mkr:>]:MAXimum: RIGHI1
Searching [or the minimum peak using the [:CALCulate:MARKer<screen> -- -
speciticd multimarker LNUMBer<mkr>]:MINimum[:PEAK]
Secarching for the next minimum peak using [ :CALCulate:MARKer<screen> -- -
the specified multimarker [:'NUMBer<mkr>]:MINimum:NEXT
Muoving the specified marker to the speci- | :CALCulate:MARKer<screen> <int> <int>
lied wrace [:NUMBer<mkr:>]:TRACe
Setting all the markers except marker No. 1 [:CALCulate:MARKer<screen>:RESet -- -
off
Displaying the marker list of the markers :CALCulate:MARKer<screen> OFF|ON OFF|ON

6-68




R3477 Series User’s Guide

6.4.3 List of Commands

Function description SCPI conunand Parameter Query reply |Remarks
Searching for the peak points and displaying | :CALCulatc: MARKer<screen> FREQuency| --
a marker list MAXimum:LIST LEVel
Setting ON or OFF the continuous peak :CALCulate: MARKer<screen> OFFON OFF|ON
point search mode MAXimum:CONTinuous
Specilying a devialon [or peak point judg- | :CALCulate:MARKer<screenz> <real> <real>
ment at the time of peak point scarch ‘MAXimum:DELTa
Setting a marker step size :CALCulatc: MARKer<sereen> STEP <real> <real>
Setting a marker step size mode :CALCulate: MARKer<screen> OFFON OFF|ON
STEP:AUTO
Selling a peak search range specification :CALCulate:MARKer<screen ALL|INNer| ALL|INN|
mode on the horizontal axis :SEARch:X:MODE OUTer OuUT
Specitying the reference position of the {CALCulate:MARKer<screens> <real> <real>
peak scarch range on the horizontal axis :SEARch: X POSition
Specifying a search width from the refer- :CALCulate: MARKer<screen> <real> <real>
ence position of the peak search range on ‘SEARch:X:WIDTh
the horizontal axis
Selling a move mode ol the peak search LCALCulate: MARKer<screenz> OFF|ON OFF|ON
range on the horizontal axis SEARch:X:COUPling
Setting a peak scarch range specitication CALCulate: MARKer<screens ALL|DLING| ALL|DLIN|
mode on the vertical axis SEARch:Y:MODE LLINe LLIN
Specifying the peak search range with Dis- | :CALCulate: MARKer<screen> ABOVe|BELow ABOV|BEL
play Line used as the reference ‘SEARch:Y:DLINe
Specilying the peak search range with Limil | :CALCulate: M AR Ker<screenz ABOVe|BELow ABOV|BEL
Linc1 used as the reference :SEARch:Y:LUPPer
Specitying the peak scarch range with Limit |;CALCulatc: MARKer<screens> ABQVe|BELow ABOQV|BEL
Line2 used ayg the reference SEARch:Y:LLOWer
Setting ON or OFF the display of the marker | :CALCulate: MARKer<screen> OFFON OFF|ON
[rame lor the Mulli Inner Search [unction | :MINNer<area>
Execuling peak search in all marker [rames | :CALCulate: MARKer<screenz> - -
by the Multi [nner Search function ‘MINNer<arca>MA Ximum:PEAK
Reading the peak value in all marker frames | CALCulate: MARKcr<screens> - |<int ], #]
by the Multi Inner Search function ‘MINNer<area>MAXimum:LIST? <realls,
<real2>][, ...]

*1:

[<intl>, <vealls, <real2>][, <int>, <real>, <real>][. <inl>, <real>, <real>][, ...]

[<intl> = Marker frame number (13 1,

<reall> = Frequency (1): The maximum frequency in marker frame 1. Unit: Hz,
<realZ» = Level (1} The maximum level in marker frame 1. Unit: dBm]

[

<int>= Marker frame number {2): 2,

<real> = Frequency (2): The maximum frequency in marker frame 2. Unit: Hz,
<real> = Level (2): The maximum level in marker frame 2. Unit: dBm]

[...]
[

<int>= Marker frame number £10): 10,

<real> = Frequency (10): The maximum frequency in marker frame 10. Unit: Hz,
<real> = Level (10): The maximum level in marker frame 10. Unit: dBm]
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Funclion description SCPI command Parameler Query reply | Remarks
Specifying a position on the horizontal axis [:CALCulate:MARKer<sereen> <real> <real>
in the marker frame by the Multi Inner ‘MINNer<areas: X:POSition
Search [unction
Specilying the widih of the marker (rame on [:CALCulate:MARKer<screen> <real> <real>
the horizental axis by the Multi Inner Scarch |:MINNer<arca>: X:WII¥Th
function
Setting the specified marker frame and the [:CALCulate: MARKer<screen> OFF|ON OFF|ON

vertical axis search range mode of the Multi | :MINNer<area>Y
Inner Search lunction

Specilying the lower position ol the vertical |:CALCulale:MARKer<screen: <real> <real>
axis of the marker frame ‘MINNer<arcaz: Y:LOWer

Specifying the upper position of the vertical [:CALCulate:MARKer<sereen> <real> <real>
axis of the marker frame MINNer<areas:Y:UPPer

Setting the marker frequency as the center  [:CALCulate: MARKer<screen> -- -
[requency [:NUMBer<mkr>]:SET:CENTer

Selling the marker level value as the reler- | :CALCulale:MARKer<screen: -- -
cnce level L:NUMBer<mkr>|:SET:RLEVc]

Sctting the marker frequency as the center [:CALCulate: MARKer<sereens> -- —
frequency step size [:NUMBer<mkr>|:SET:CENTer:STEP

Setting the marker frequency as the marker [:CALCulate: MARKer<screen> -- -
[requency slep size [:NUMBer<mkr>]:SET:MARKer:STEP

Selling the marker [requency as the cenler |:CALCulale:MARKer<screen: -- -
frequency after peak scarch is performed L:NUMBer<mkr>[:MAXimum:SET:CENTer

Setting the marker level value as the refer-  |:CALCulate: MARKer<sercen> -- --
ence level after peak search is performed [:NUMBer<mkr>|:MAXimum:SET:RLEVel

Setting the delta marker frequency as the CALCulate:DELTamarker<screen> -- -

cenler [requency [:NUMBer<mkr>]:SET:CENTer

Selling the delta marker Irequency as the CALCulate: DELTamarker<screen: -- -

span frequency [:NUMBer<mkr>]:SET:SPAN

Setting the delta marker frequency as the :CALCulate: DELTamarker<sereens -- --

center frequency step size [:NUMBer<mkr>|:SET:CENTer:STEP

Setting the delta marker frequency as the CALCulate:DELTamarker<screen> -- -
marker step size [:NUMBer<mkr>]:MARKer:STEP

Selting ON or OFF the display ol the delia | :CALCulate:DELTamarker<screen: OFF|ON OFF|ON
marker L:STATe|

Setting ON or OFF the display of the fixed  [:CALCulate: DELTamarker<screens OFF|ON OFF|ON
delta marker FIXed[:STATe]

Searching for the peak and setting a fixed  |[:CALCulate:DELTamarker<screen> -- -
marker FlXed: MAXimum[:PEAK]

Setting ON or OFF the display ol the (1/ CALCulate: DELTamarker<screen: OFF|ON OFF|ON
delta) marker JINVerse|:STATe)

Reading the frequency value of the delta :CALCulate: DELTamarker<screens: X? -- <real>
marker

Reading the level value of the delta marker [:CALCulate:DELTamarker<screen>:Y? -- <real>
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Function description SCPI conunand Parameter Query reply |Remarks
Specifying a reference for the relative value | :CALCulate:MARKer<screen>:ROBJeet DELTamarker| DELT|
display of the marker ANCHor| ANCH]|

LIMI1|LIM2| LIM1|LIM?2|
DLINe|RLINe| DLIN|RLIN|
TRAI|TRA2| TRAT[TRA?|
TRA3|[TRA4| TRA3TRA4|
0OSCReen| OSCR|
NREFerence NREF
Selling ON or OFF the marker counter [une- | :CALCulate: M AR Ker<screenz> OFF|ON OFF|ON
tion [NUMBcr<mkr>]FCCunt[:STATe)
Reading the results of marker counter opera- | :CALCulate:MARKer<screen= -- <real>
tion [:NUMBer<mkr=>|FCOunt:FREQuency?
Setting ON or OFF the Signal Tracking :CALCulate: MARKer<screen> OFFON OFF|ON
[unciion NUMBer<imkr>]:STRack[:STATe]
Executing the X dB Down [unclion LCALCulate: MARKer<screenz> - -
[:NUMBcr<mkr=>):FUNCtion: X1DBDown
Exceuting the X dB Down LEFT function | :CALCulate:MARKer<screen= - -
[:NUMBer<mkr=>]:FUNCtionzXDBDown
LEFT
Executing the X dB Down RIGHT [unction |:CALCulate: MARKer<screen> -- -
ENUMBer<mkr=:EUNCtion: X 1B Down
RIGHt
Setting the Down width of the X dB Down | :CALCulate: MARKer<screen> <real> <real>
function FUNCticn: XDBDown:LEVel
Executing the X dB Down [unclion aller LCALCulate: MARKer<screenz> - -
peak search NUMBer<mkr>]:FUNClion:XDBDown
‘PEAK
Selecting a display mode after execution of | :CALCulate:MARKer<screens> RELative]| REL|
the X dB Down function FUNCtion: XDBDown:MODE ABSLefi| ABSL|
ABSRight ABSR
Selling ON or OFF the continuous X dB :CALCulate: MARKer<screen> OFF|ON OFF|ON
Down function FUNCtion; XDBDown
:CONTinuous|:STATe]
Setting ON or OFF the display of the refer- | :CALCulate: MARKer<screen> OFFON OFF|ON
ence marker when the X dB Down function | :FUNCtion:XDBDown:RMARker[:STATe]
is executed
Selling a bandwidth [or noise calculation in | :CALCulate: MARKer<screenz <real> <real»
Noise/Hz mcasurement FUNCtiom:NOISc:BWII¥h
Setting ON or OFF the Noise/Hz function | :CALCulate:MARKer<screens> OFHON OFF|ON
[:NUMBer<mkir=>]:FUNCtion:NOISe
:STATe
Selecting an operation mode for Noise/Hz | :CALCulate:MARKer<screen> DEM|DBUY]| DBM|DBUYV|
function NUMBcer<mkr>]:FUNCtion:N(O1Sc DRC DRC
MODE
Reading the results of noise power measure- | :CALCulate:MARKer<screen> -- <real>
ment FUNCltion:NQOISe?
Reading the resulis ol % AM measurement | :CALCulate:MARKer<screen» - <real»
NUMBer<mkr=]:FUNClion:AM?
Setting ON or OFF the %AM measurement | :CALCulate:MARKer<screens> OFHON OFF|ON
LENUMBer<mkr=:EUNCtion: AM:STAT:
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Funclion description SCPI command Parameler Query reply | Remarks
Setting the display position of the display  [:CALCulate:DLINc<screens <rcal> <real>
line
Setting ON or OFF the display of the dis-  [:CALCulate:DLINe<screen>:STATe OFF|ON OFF|ON
play line
Selling the display position ol the relerence |:CALCulale:RLINe<screen: <real> <real>
Tine
Setting ON or OFF the display of the refer- | :CALCulate;RLINe<screen>:STATe OFF|ON OFF|ON
ence line
Autematically adjusting the level position of [:CALCulate:LIMit<screen> AUTO -- -
the limit line
Selecting the domain ol the limil line 1o be | :CALCulate:LIMil<screenz FREQuency| FREQ)|
used CONTrol: X:DOMain TIME TIME
Sclecting horizontal axis data attributes of [ :CALCulate;LIMit<screens ABSolute| ABS|
the limit line to be used CONTrol: X:MODE RELative REL
Specifying the reference position when the [:CALCulate:LIMit<screen> CENTer|LEFT] CENT[LEFT|
horizontal axis relative value alribules of  [:CONTrol: X:REFerence USER USER
the Timit line to be used are sclected
Setting the user-defined reference position  [:CALCulate: LIMit<screens> <rcal> <rcal>
when the herizontal axis relative value CONTrol: X:USER
attributes of the limit line to be used are
selected
Selling the ollsel value when the horizontal |:CALCulate:LIMil<screenz <real> <real>
axis relative value atteibutes of the limit line [:CONTrol: X:OFFSet
to be used are selected
Selecting vertical axis data attributes of the [:CALCulate:LIMit<screens ABSolute| ABS|
limit line 10 be used :CONTrol: Y:MODE RELalive REL
Specilying the reference position when the [:CALCulate:LIMit<screen> TOP|BOTTom)| TOP|BOTT]|
vertical axis relative value attributes of the | :CONTrol: Y:REFerence USER USER
Timit lin to be used arc sclected
Setting the offset value when the vertical (CALCulate:LTMit<screen> <real> <real>
axis relative value attributes of the limit line [:CONTrol:Y:USER
Lo be used ave seleclad
Selling the ollsel value when the vertical CALCulate:LIMit<screenz <real> <real>
axis relative value attributes of the limit line [:CONTrol: Y:OFFSet
to be used are selected
Reading the Pass/Fail judgment by the limit [:CALCulate:LIMit<screensFAIL? -- PASS[FAIL
line
Copying the data lor limit line 1 10 Limit line [:CALCulate:LIMit<screens> -- -
2 or Copics the data for Timit line 2 to Timit [ {[;UPPer|:LOWer}:COPY
Ting 1
Inputting data to limit line 1 or 2 (CALCulate:LTMit<screen> <real |>,<real2> - *1
{:UPPer.LOWer}:DATA
Deleting the data [rom Limit Line Table 1 or |:CALCulawe:LIMil<screens> -- -
2 {:UPPer|:LOWer}:DELele
Setting the judgment condition for Pass/Fail [:CALCulate: LIMit<screens ABOVe|BELow ABOV|BEL
judgment by Limit Line Table T or 2 {:UPPet|: LOWer;PASS
Setting ON or OFF the display of limit line [:CALCulate:LIMit<screen> OFF|ON OFF|ON

lor2

{:UPPer|.LOWer)}:STATe

<reall» = Frequency or lime
<real2> = Level
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6.4.3 List of Commands

Function description SCPI conunand Parameter Query reply |Remarks
Sctting ON or OFF the Pass/Fail judgment | :CALCulate: LIMit<screen> STATe OFHON OFF|ON
by the limit line
Setting the position of the Measurement :CALCulate: WINDow<screen>POSition | <real> <real>
Window
Selling the width of the Measurement Win- | :CALCulate:WINDow<screen>WIDTh <real> <real»
dow
Sctting ON or QFF the display of the Mea- | :CALCulate: WINDow<screen>: STATe OFHON OFF|ON
surement Window
Setting ON or OFF the anchor function of | :CALCulate:CURSor<screen>: ANCHor OFFON OFF|ON
the X and Y cursors
Selling the display position ol the X cursor | :CALCulate:CURSor<screen=:X <real> <real»
when X and Y cursors arc displayed
Setting the display position of the Y cursor | :CALCulate: CURSor<screen>! Y <real> <real>
when X and Y cursors are displayed
Setting ON or OFF the display of the X and | :CALCulate:CURSor<screen>:STATe OFFON OFF|ON
Y cursors
6.4.3.13 Subsystem-UNIT
Function description SCPI command Paramcter Query reply | Remarks
Setting the level unit system {UNIT:POWer<screens> DEMDBMYV| DBM[DBMV|
DBUV|DBUE| DBUV|DBUE]
DBPW[VOLT| DBPW|VOLT]
WATT WATT
6.4.3.14 Subsystem-SYSTem
Function description SCPI conunand Parameter Query reply |Remarks
Initialization of the current measurement :SYSTem:PRESet -- -
systems
Initialization of all measurement systems SYSTem:PRESet: ALL -- -
Selecling ol a measurement syslem SYSTem:SELect SANalyzer| SAN|TXT
TXTester
Setting the measurement standard :SYSTem:SELeet: STANdard <str | >, <str2> <str]><sti2> | *1
Last crror inquiry :SYSTem:ERRor? -- <ing>, <stre> #2
Hrror log contents inguiry SYSTem:ERRor:ALLY -- <int», <str>  |[¥2
Inquiring abeut eptions of this instrument SYSTem:OPTions? - <str[,...]

*]

<strlz> = Type {standard name)
<sl12> = Meas Mode (band name)

*2: Returns an error number to <int> and an ¢1ror message string to <stis,
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6.4.3 List of Commands

6.4.3.15 Subsystem-OUTPut
Function description SCPI command Parameter Query reply | Remarks
Setting ON or OFF the TG function OUTPut[:5TATe] OFF|ON OFF|ON *1
*1: This [unctlicn is enabled when the OPT79 is included.
6.4.3.16 Subsystem-SOURce
Function description SCPI command Parameter Query reply | Remarks
Setting the TG oulpul level SOURce:POWer[:LEVel|[:IMMediale] <real> <real> =]
L;:AMPLitude]
Setting the level correction function to ON - [:SOURce:CORRection:STATe| OFF|ON OFF|ON *]
or OFF
*1: This function is enabled when the OPT79 is included.
6.4.3.17 Subsystem-DIA Gnostic
Function description SCPI command Parameter Query reply | Remarks
Reading the Power on DIAG resull :DIAGnostic:PON? -- PASS|FAIL
Executing Sell-Test and reading the resull | :DIAGnostic: SELFlest? -- PASS|FAIL
6.4.3.18 Subsystem-STATus
Function description SCPI command Parameter Query reply | Remarks
Setting the standard operation enable regis- [:STATus:OPERation:ENABle <int> <int>
ter (o Enable
Reading ol the standard operation evenl reg- | :5TATus:OPFERation: EVEN1? -- <inl>
ister
Setting the questionable cnable register to |:STATus:QUEStionable: ENABIe <int> <int>
Enable
Reading of the questicnable event register  [:STATus:QUEStionable: EVENt? -- <int>
Setting the measuring enable register to STATus:OPERation: MEASurezENABle <int> <int>
Enable
Reading of the measuring evenl register :STATus:OPERation: MEASure:EVENL? -- <int>
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6.4.3 List of Commands

6.4.3.19 Subsystem-HCOPy

Function description SCPI cemmand Parameter Query reply | Remarks
Chitputting a copy to a file or a printer HCOPy[.IMMediate] -- -
Specilying the outpul deslination :HCOPy:DESTination PRINUC|D|E PRIN|CDE
Specilying the output [ile number ‘HCOPy: MMEMory:FILE:NUMBer <int> <int>
Specilying the output lile 1ype HCOPy: MMEMory:FILE: TYPE BITMap| BITM|PNG
PNGraphic
Setting whether to output the menuy 'HCOPy: I TEM;MENL:STATe OFHON OFFION
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7. SPECIFICATIONS

SPECIFICATIONS

This chapter describes the specifications of this instrument.
The performance of this instrument is guaranteed under the following conditions unless otherwise specified.
*  The specified calibration period must be adhered to.

« Aller turning on the power and warming-up lor 5 minutes or more under the speciflicd cnvironmental
conditions.

*  After automatic calibration has been performed.

Reference data is provided o help you use the product efficiently, but it will not guarantee the perlormance

of this instrument. The data is described by using the following notation.

Specitications (spec.): Indicates the specifications within which the performance of the product can be
guaranteed. Includes variations in the performance of cach product, uncertainty
in calibrations, and changes in performance due to the environment.

Typical value (typ.): Indicates the average performance of the product. Excludes variations in the per-
[ormance of cach producl, uncerlainly in measurcments, and changes in perfor-
mance due to the environment.

Nominal value (nom.): Indicates the general performance of the product and does not refer to the guar-
anteed performance.
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7.1 R3477 Perlormance Specifications

7.1 R3477 Performance Specifications

7.1.1 Frequency

Modulation analysis mode
(When the modulation analysis option is
set)

Built-in preamp
(Only in band 0}

Description Specilicalions
Frequency range
Spectrum analysis mode 9 kHz to 13.5 GH~»
Frequency Range Frequency Band Harmonic Mixing mode {N)
9kHr 10 3.3 GHz 0 1-
32 GHzte 7.5 GHz 1 I-
7.4 GHzto 13.5 GHz 2 2-
The built-in YIG tuned pre-seleclor is used in bands 1 and 2.

20 MHz to 3.3 GHz

Frequency Range Frequency Band Harmonic Mixing mode {N)

20 MHz 10 3.3 GHz 0 1-

100 kHz to 3.3 GHz Gain 20 dB (Typ.)

Input coupling

DC

Internal frequency reference stability
Aging rate
Temperature stability

Warm-up {nom.)

5% 105/ day, £5 % 1077/ year

£1x107 (Temperature range: ) °C o 50 °C, Relalive (o the [re-
quency at 23 °C)

+5 % 107 /minute

Marker [requency counler
Accuracy
Resolution

{S/N > 50 dB)
= (Marker frequency x Frequency reference error + Residual FM)
0.01Hz

Frequency reading accuracy

{Resolution bandwidth 1 Hz 1o 3 MHy)
= (Frequency reading x Frequency reference error + span X span
accuracy + resolution bandwidth x 0.1 + residual FM)

Frequency stability
Residual FM

{When the internal [requency reference is used and QPT23 is
excluded installed.)

< (3 Hz x N) p-p/100 ms

{When the internal [requency reference is used and QPT23 is
installed.)

< (12 Hz x Measurement frequency/ 10%) p-p/100 ms

Frequency span
Range
Accuracy

20 Hz to 13.5 GH7, 0 Hz (Zero span)
* 1% (200 Hz < Span)
11 xN% (20 Hz < Span < 200 Hz)
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7.1.1 Frequency

Description

Specifications

Signal purity
(IF Shift Normal, When the internal fre-
quency reference is used.)

At | GHz input

Ofset

20°C to 30°C

0°C te 50°C

| kH7 <-91 dBc/Hr
-95 dBe/Hz (Typ.)

< -90 dBc/H7

10kHs | <-99 dBo/Hx
-102 dBe/Hz (Typ.)

<-98 dBc/Hy

100kHz | <-111 dBc/Hz
-115 dBe/Hz (Typ.)

< -110 dBc/Hz

1 MH <-133 dB¢/He
-137 dBe/Hz {Typ.)

«<-132 dBe/Hae

5 MHz

-150 dBe/Hz (nom. )

Resolution bandwidth (RBW)
Range
Accuracy

Sclectivity (60 dB/ 3 dB)

1 Hz to 10 MHz (1 and 3 sequence)

+ 3% : Resolution bandwidth 1 Hz 10 300 kHe
+ 7% : Resolution bandwidth 1 MHz to 3 MHz
+ 20% : Resolution bandwidth 10 MHz

<6:1 (5:1, yp.)

Vidco bandwidth (VBW)
Range

I Hz to 10 MHz (1 and 3 sequence)
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7.1.2 Sweep

7.1.2 Sweep

Description

Specifications

Sweep
Sweep time setting range
Zero span
Span> 0 Hz.
Sweep time accuracy

1 Ws o 6000 s
2 ms to 2000 ¢
+2%

Sweep mode

Continuous, Single

Trigger function
Trigger source

Trigger delay setting range (Zero span)
Resolution

Free Run, Video, IE,

Exlernal 1 (TTL level), External 2 (0 1o 5V, resolution: 20 mV)
-{Sweep Time) to +1 s

100 ns

7.1.3 Amplitude

Description

Specifications

Amplitude measurement range
Preamp off
Prcamp on

+30 dBm to displayed average noise level
+30 dBm Lo displayed average noisc level (Only in band 0}

Maximum sale input level
Average continuous power
Preamp oft
Preamp on
DC voltage

+30 dBm (Input attenuator = 10 dB)
+13 dBm {Input attenuator = 10 dB)
0V (Do not apply a DC voltage to the signal.)

Input attenuator range

0to75dB, 5dB step

Display range
Log scale

Lincar scale

10 div. lixed

0.1 dB to | dB/div., 0.1 dB steps
1dB to 20 dB/div., 1 dB steps
10¢%/div. of the reference level

Scale Unit

dBm, dBmV, dBuV, dBpVemfl, dBpW, W, V

Reference level setting range
Preamp off
Log scalc
Linear scale
Preamp on
Log scalc
Linear scale

-170 dBm o +60 dBm, 0.01 dB steps
T07.1 pV to 223.6 V, approx. 1% steps

-170 dBm o +30 dBm, 0.01 dB sieps
T07.1 pV to 7.071 V, approx. 15 steps

Trace

A maximum of 4

Detector mode

Normal, Positive Peak, Negative Peak, Sample, Average (RMS,
Video, Voltage)
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7.1.4 Amplitude Accuracy

7.1.4 Amplitude Accuracy

Description

Specifications

Calibration signal accuracy (50 MHz)
Amplitude
Accuracy

-10 dBm
0.2 dB (20°C 10 30°C), £ 0.3 dB (0°C 1o 50°C)

Frequency response
Spectrum analysis mode
Preamp ofl

Preamp on

{After performing the automatic calibration, Measured relative to
the level at 50 MHz, Input attenuator: 10 dB, IF Shift Normal,
After tuning the pre-sclector peak)

Tewniperalure range
Frequency [n-band flatness
20°C to 30°C | 0°C to 50°C
50 MHz to 2.5 GH= <04 dB <09 d8 -
{Input filter OFF)
9 kHz 10 3.3 GHz <x1.0dB <x1.5dB -
33 GHzto 7.5 GHz <*1.5dB <+35dRB <+1.5dB
7.5GHzto 13.5GHz <+2.0dB <+4.0dB <+2.0dB
Temperature range
Frequency
20°C 1o 30°C 0°C 1o 50°C
50 MHz 10 2.5 GHx <11.0dB <+1.5dB
100 kHz o 3.3 GHx~ <+20dR <+2.5dRB

Tnput attenuator switching error

{Attenuator: 10 dB reference)

Frequency range Switching crror

9 kHz to 8 GHz < *1.2 dB (5 dB to 50 dB}

<£1.8dB (55 dB 10 75 dB)

8 GHzto 13.5 GHz <*l.4dB (5dBto50dB)

<223 dB (55 dB to 75 dB)

Scale display error

(Relative to the mixer input level of -20 dBm, Mixer input level:
-10 dBm to -50 dBm, temperature range 20°C to 30°C)
<H).13 dB

Resolution bandwidth swiltching crror

(Relative to the resolution bandwidth of 300 kHe, alter aulocali-
bration, 10 dB/div, or less)

< 0.05 dB (1 Hz to 3 MHz)

< 0.3 dB {10 MHz)

Total level accuracy

{After performing the automatic calibration, Signal level: -10
dBm to -50 dBm, Preamp Off, Input attenuator: 10dB,

RBW: 300 kHz, Temperature 20°C 10 30°C)

<+ (0.2 dB + frequency response + scale display error)
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7.1.5 Dynamic Range

7.1.5 Dynamic Range

Description

Specifications

Displayed average noise level

Spectrum analysis mode
Prcamp ofT

Preamp on

{Input connector is terminated, Input attenuator; 0 dB, RBW is
normalized to 1 Hz, VBW: 1 Hz, Detector: Sample, Averaging: 20
times or more, Average type: Video, Temperature range: 20 °C o
30°C) (2 dB is added to the specification in the temperature range
of 0°C to -50°C.)

1 dB Gain compression (Two-lonc signal)

Frequency Specilication Typical value
10 kHz <-125dBm -133 dBm
100 kHz <-135dBm -143 dBm
1 MHz <-145 dBm -153 dBm
10 MH7z 10 | GHz <-156 dBm -158 dBm
| GHz to 2 GHz <-154 dBm -156 dBm
2GHz 1w 2.5 GHe <-152 dBm -154 dBm
2.5 GHzto 3 GHz. <-150dBm -152 dBm
3GHztw 3.3 GHz <-148 dBm -150 dBm
33GHzl07.5GHz <-146 dBm -149 dBm
7.5 GHzto 13.5 GHz <-146 dBm -149 dBm
Frequency Specification Typical value
100 kHz <-140 dBm -155 dBm
1 MH7 <-150dBm -160 dBm
10 MHz to 1 GHz <-162 dBm -168 dBm
1 GHz 1025 GHe <-160 dBm -166 dBm
2.5 GH7to 3 GH> <-158 dBm -164 dBm
3 GHzto 3.3 GHz < -156 dBm -162 dBm
{Scparation: RBW x 15, 50 kHz min.}
Input [requency Specilication Typical value
50 MHz to 200 MHz >+2 dBm +5dBm
200 MHz 10 3.3 GHz >+6 dBm +9 dBm
3.3 GHzt0 7.5 GHz >-3dBm -2 dBm
7.5 GHz to 13.5 GHz >-3dBm +0 dBm
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7.1.5 Dynamic Range

Description

Specifications

Second harmonig distortion

Input frequency Specification {SHI} Mixer level
50 MHz te 1.65 GHz < -60 dBc {(+40 dBm) -20 dBm
720 MHz to 938 MHz < -100 dBe (+90 dBm) -10 dBm
{Input lilter ON)
> 1.65 GHz < -100 dBc (490 dBm) -10 dBm

Third order intermodulation distortion (TOI)

(Mixer level: -10 dBm, separation: RBWx135, 25 kHz min}

Input frequency

Specification

Typical value

10 MHz 1o 200 MHx > +12 dBm +16 dBm
200 MHz to 500 MHz > +16 dBm +20 dBm
500 MHz to 1 GHz > +20 dBm +24 dBm
1 GHz 10 2 GHz >+21 dBm +25 dBm
2 (GH7 10 3.3 GHz > +22 dBm +26 dBm
3.3 GHzte 7.5 GHz >+5 dBm +10dBm
7.5 GHz 10 13.5 GHe > +8 dBm +12 dBm
Image responses, Multiple responses, and {(Spectrum analysis mode)
Out-of-band responses Frequency Specilicalion
10 MHz to 13.5 GHz. <-70 dBe

Residual responses

(Spectrum analysis mode, No signal input, Input termination,
Input atlenuator: (0 dB}

Frequency Specification
Preamp On 1 MHz to 3.3 GHz <-100dBm
1 MHz t0 3.3 GHx < -100 dBm

Preamp Off
33 GHzto 13.5 GHz <-90dBm
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7.1.6 Input and OQuiput

7.1.6 Input and Qutput

Description

Specifications

RF Input
Connector
Impedance
VSWR

Type-N (f) on the front panel

50 QG (nom.)

Input attenuator > 10 dB, Tn the set frequency
< 1.5:1 (9 kHz £ 1< 3.3 GHz) (nom.)

< 2.(:1 (3.3 GHz < [ GHz) (nom.)

Calibration signal output

Output voltage and current

Connector BNC (f) on the front panel
Impedance 50 G (nom.)
Frequency 50 MHz.
Probe power supply
Conncclor 4-pin connector, Rear pancl

+ 15V, 150 mA (nom.,)

External trigger input 1
Conneclor
TImpedance
Trigger level

SMA ([ on the rear panel
10 k€ (nom.), DC coupling
TTL level

External trigeer input 2
Connceclor
Impedance
Trigger level

SMA () on the rear pancl
10 kQ (nom.), DC coupling
OVwosV

Trigger outpul
Connector
Amplitude

SMA () on the rear panel
TTL level

Frequency relerence input
Connector
Impedance
Frequency
Amplitude

BNC (f) on the rear panel
50 € {(nom.)

10 MHx.

0dBmto=x 5 dB

10 MHz Frequency reference output

Connector BNC (f) on the rear panel
Impedance 50 QG (nom.)
Frequency 10 MHz.
Amplitude 0dBm to =5 dB
421.4 MHz IF Outpul
Connector BNC (f) on the rear panel
Impedance 50 € (nom.)
Frequency 421.4 MHz
Amplitude Mixer input level -7 dB (Typical value at 50 MHz)
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7.1.77 General Specifications

Description Specifications
/O
USB Front panel
GPIB LIEEE-488.2 compatible, Rear pancl
LAN 10Base-T, protocol used: TCP/TP, Rear pangl
External display signal 15-pin D-SUB connector (VGA), Rear panel
7.1.7 General Specifications
Description Specifications
Operation Environment Ambient temperature: 0°C o +50°C
Relative humidity: 80% or less (no condensation)
Storage environmental range Ambicnl temperature: -20°C o +60°C
Relative humidity: 80% or less (no condensation)
AC Power Supply Input AC100 Vo 120V, 50 Hz/60 Hz
AC220 V 1o 240 V, 50 Hz/60 Hz.
{Automatically switches the input voltage between 100 V AC and
220V AC)H
Power Consumplion 360 VA or less
Approx. 250 VA (without option)
Dimensions Approximately 365 mm (W) x 177 mm (H) x 417 mm (D)
(Including the handle and lcet)
Weight Approximately 18 kg or less (without oplion)
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7.1.8 Oplions

7.1.8 Options

+«  QOPTION 21 High Stahility Frequency Relcrence

Description

Specifications

Reference Frequency Stability
Aging Rale
Temperature drift
Warm-up drift (nom.)

+5 x 107/ day, £8 x 10°%/ year
+5 % 1078 (0°C 10 +50°C, frequency at 25°C used as the reference)
+5% 10°% /10 min

External frequency reference input
Frequency range
Frequency setting resolution

5 MHz to 20 MHz
1 Hz

+ (QPTION 22 High Stability Frequency Relerence

Description

Specifications

Reference Frequency Stability
Aging Rale
Temperature drift
Warm-up drift (nom.)

3 x 10719 day, 2 x 10°% year

+5 x 1077 (0°C to +50°C, frequency at 25°C used as the reference)
+1 % 10°%/ 30 min (lrequency at 25°C, 24 hours afler power

+5 % 10°%/ 60 min }on used as reference)

External frequency reference input
Frequency range
Frequency setting resolution

5 MHz to 20 MHz
1 Hz

+ (QPTION 23 High Siability Frequency Relerence

Description

Specifications

Reference Frequency Stability
Frequency accuracy
Aging Rate
Temperature drift
Warm-up drift (nom.)

15 x 1077

+1 x 107'% month

=1 x 107 (0°C to +40°C, trequency at 25°C used as the reference)
£1 % 10/ 15 min

External frequency reference input
Frequency range
Frequency sculing resolution

5 MHz to 20 MHz
1 Hz

= OPTION 71 6 GH7z Wide-band Converter

Description

Specilicalions

Frequency range

3.3 GHz o 6 GHz

Modulation analysis bandwidth

25 MHz.
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OPTION 79 Tracking Generator

7.1.8 Optlions

Description

Specilications

Quipul [requency

100 kHz w0 3.3 GHr

Quiput level
Setting range
Setting resolution
Output level (latness
Output level accuracy
Vernier accuracy

-1 dBm to 0 dBm

0.1dB

<23 dB (100 kHz 10 3.3 GHz, Relative value)
<+1 dB (50 MHz, -10 dBm, 25°C + 10°C)

< 0.5dB/1dB

Quipul spurious

Harmonics < -15 dB¢ (When 0 dBm is output)
Non-harmonics < -25 dBc (When 0 dBm is output)
TG Leakage INPUT and TG OUTPUT are terminated, Inpul attenuator: O dB
<-100dBm (100 kHz < f < 3.3 GHz)
TG output

Impedance {(nom.)
VSWR (When 10 dBm is output, nom,)

50 € (nom.)
<2001 (100 kHz <t < 3.0 GHz)
<3.0:1 {3.0GHz < £33 GHz)
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8. OPTIONS AND ACCESSORIES

8. OPTIONS AND ACCESSORIES

This chapter introduces the separately sold options and measurement accessories that can be used with this

instrument.

8.1 Onptions

Table 8-1  Options

Option Explanation
OPT21 High stability frequency relerence source (5x10'9/day X'tal)
OPT22 High stability frequency reference source (3x10’10/day Xral)
QPT23 High stability frequency relerence source (Rubidium)
OPT50 3GPP (HSDPA) analysis soltware
OPTa2 cdma 2000 1xEV-DV analysis software
OPT54 cdma 2000 1xEV-DO analysis software
OPT71 6 GHz Wide-band Converter
QPT79 Tracking Generator

8.2 Accessories

Tablc 8-2  Accessorics

Accessory name Part code
Rack-mount set (JIS standard) AT122001
Rack-mount set (ETA standard) A124001
Transit case R160005
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9.1

9.1.1

9. MAINTENANCE

MAINTENANCE

This chapter describes the following information which relates to the maintenance of this instrument.

9.1 Cleaning

9.2 Calibration

9.3 Replacing Parts with Limited Life

9.4 Storage

9.5 Transporlalion

9.6 Notes Regarding Repair, Replacement, and Periodic Calibration
9.8 Error Message List

9.9 Product Disposal and Recycle

Cleaning

This section describes the cleaning procedure of this instrument and warning messages.

WARNING:  To protect you from electric shock, set the MAIN POWER switch on the rear panel of this instrument
to OFF and remove the power cable from the AC power outlet.
Never attempt to remove the cover to clean the inside of the instrument.

Cleaning the Outside

Perform the following procedure 1o clean the outside of the instrument.

Wipe the surface with a sofll dry cloth.
If the surface remains unclean, repeat with a cloth soaked in a weakened neutral detergent.
Afterwards, wipe the surface with a soft dry cloth.

NOTE: Do not allow water inside the instrument.
Do not use an organic solvent such as benzene, toluene, xylene, or acetone for cleaning. Organic sol-
vents cause the paint to peel, deform, and degrade. Do not use any cleansers.

9-1



R3477 Series User’s Guide

9.1.2 Cleaning the Touch Screen

9.1.2 Cleaning the Touch Screen

Clean with a sofl dry cloth. If the touch screen remains unclean, wipe the surface with a sofl cloth soaked
in ethanol.

NOTE: Do not apply excessive pressure to the touch screen surface. The sereen surface may be damaged.
The touch screen consists of glass. If any excessive pressure is applied to the screen, it may break. Han-
dle the touch screen carefully.

9.1.3 Cleaning Others

Take appropriate precautions to protect this instrument from dust.

WARNING:  Periodically remove any dust which builds up on the AC power outlets and plugs. The tracking phe-
nomenon, which can be caused by wet dust, may cause a fire.
There is an exhaust-cooling fan on the rear panel and exhaust vents on both sides of this instru-
ment. Keep these vents clean to allow sufficient ventilation. If there Is insufficient exhaust, the
internal femperature will rise and the instrument may operate incorrectly.
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9.2

9.3

9.2 Calibration

Calibration

Calibration should be performed periodically (o prevent the performance of the instrument [rom delerioraling
and to correct changes in performance over time.
We recommend that calibration be performed once a vear.

Calibration should be performed al our [actory site.
For more information, contact an Advantest sales representative,

Replacing Parts with Limited Life

Parts with limited life used in this instrument are listed in Table 9-1.

Call our service center (Advantest Customer Support (ACS)) to replace the parts, referring to limited life
listed in Table 9-1.

Nole that the life span may become shorter than that deseribed depending on the operating environment, [re-
quency of use, and storage environment.

MEMO: The table shows the life spans of parts and the number of times parts can be used before requiring replace-
ment, but they are not guaranteed.

Table 9-1 Parts with Limited Life

Name Life (Reference values provided by parts manufacturer)

Panel key switch 1,000,000 operations

LCD back light 50,000 hours

Rotary encoder 2,000,000 operations

Cooling [an 40,000 hours

Lithium batteries for data backup Approximately 7 vears

Input attenuator 2,000,000 operations

Mechanical relay 1,000,000 operations
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9.4 Storage

9.4 Storage

Store this instrument in the following cnvironment.

-

An area free from vibrations

A dust-free area

An area away {rom direct sunlight
Temperature range: -20 °C 1o +60 °C

Relative humidity range: 30 % to 85 %

If you do not use the instrument for 90 days or more, store it in an appropriate moisture-proof bag with des-
iccant.

9.5 Transportation

9.5.1

9.4

Transportation

When transporting this instrument, use the packing materials used for the shipping of this instrument. If
other materials must be used, double-pack the instrument according to the following procedure.

1. Cover the instrument with a protective plastic sheet. (Pul desiceant inside Lo remove moisture)

2. Prepare an inner carton case.

The thickness of the carton case must be 5 mm or more and the inner dimensions must be 10 em or
more larger than the physical size of this instrument to accommodate cushioning material.

Place the cushioning (plastic [oam) material inside the carton case, place the instrument on the layer
of cushioning material and then cover all sides of the instrument with cushioning material. (The thick-
ness of the cushioning material must be 4 cm or more. )

%)

Seal the carton case with an industrial stapler or shipping tape.

4. Preparc an ouler carlon casc.
The thickness of the carton case must be 5 mm or more and the dimensions must be 10 cm or more
than the inner carton casc on all sides. Place a 4-cm or more layer of cushioning malerial into the ouler
carton case, place the inner carton case into the outer carton case, and then surround the inner carton
case with cushioning material.

5. After stulling suflicient cushioning malerial in the space belween the inner and outer cascs, scal and

fasten the outer case with packing strings,
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9.6 Notes Regarding Repair, Replacement, and Periodic Calibration

9.6.1 Contacting Advantest for Repair or Calibration

When sending this instrument to a sales representative, attach a tag that indicates the following informa-
Llion.

*  Your company name and address
+  Name of the person in charge
+  Serial number (on the rear panel)

+  What work to request (Repair or periodic calibration)

9.6.2 Address and Phone Number

Call the nearest Advantest sales and support office.

9.7 System Recovery Procedure

This instrument adopts Microsoll Windows XP Embedded and the measurcment [unclions are performed in
the Windows environment,

The system files required for the operation of this instrument are stored in the built-in system drive.

Il system [iles are damaged [or any reason while this instrument operales, the instrument may not operale
correctly.

In such a case, contact an Advantest sales representative to perform the recovery operation.

IMPORTANT: The contents of the built-in systein drive are lost when the recovery operation is performed. Therefore,
all network and printer settings are also lost.
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9.8 Error Message List

This scction describes the crror messages displayed on (his instrument.
The list contains the following items.

»

-

Error number
Error message

Causc of the error and action 1o be taken

Error . o
aumber Displayed message Description

-232 Invalid data format. The file format is not recognized. Check the file format
and extension.

-257 Bad File name. The file name is invalid. Change the file name.

-330 Scll-test failed. An crror occurred in the scll-diagnostic [unclion when
the power turns on. Details of the error can be checked
in the Self Test dialog box selected by pressing

MENU jj . After checking all
delails, contact an Advantest sales representalive.

-1250 No such file or directory. The file or directory does not exist. Check the file name
or directory name.

-1251 Permission denied. File operation is forbidden. Check the drive, file, or
dircclory.

-1252 Not enough space on the disk. Not enough space is available. Delete any unnecessary
files.

-1253 File read/wrile crror. A file YO error occurred.

-1254 Noilem is selected. No item is selected.

-1255 Invalid data format. The setting information file format of the standard is
incorrect,

-1256 Standard is not selected. No standard is sclected. Select a standard and then exe-
cute.

-1257 Standard is selected. The Standard is selected. Deselect the standard and then
execute.

-1300 Device is not ready. No media [or recording data is provided.

-1310 Unlock 200MHz PLL. The 200 MHz PLL circuit used in the system is
unlocked. Check the external reference input setting.
This crror message may be displayed [or a few minutes
when the reference frequency is switched from external
to internal or after the power is turned on in a low tem-
perature environment.
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9.8 Error Mcssage List

Error . .
number Displayed message Descriplion

-1312 Unleck Sampler PLL. The Sampler PLL circuit used in the system is
unlocked. Contact an Advantest sales representative [or
repair.

-1313 Unlock YTO PLL. The YTO PLL circuit used in the system is unlocked.
Contact an Advantest sales representative for repair.

-1314 Oven Cold The oven of the [requency reference source is nol
heated. (When option23 is installed.)

-1400 There is no data in the effective state. This error 1s for GPIB only. The requested data is
invalid. Re-perform the measurement 1o receive the cor-
rect data.

-1500 Option required, The appropriate option function is required,

-1510 Invalid Frequency-Correction Datal. The internal frequency correction data is invalid.

Plcasc contacl a service engincer. Contacl an Advantest sales represenlative [or repair.
-1511 Invalid Frequency-Correction Data2. The internal frequency correction data is invalid.
Please contact a service engineer. Contact an Advantest sales representative for repair.

-2200 Span is set 0 He. The [requency span is set W zero span. Change the span.
Please change span,

-2201 Span is not set 0 Hz. The frequency span is not set to zero span. Set the fre-
Please change to zero span. quency spamn to Zero span.

-2202 Scale is Lincar mode. The vertical axis is sct Lo a lincar scale. Sclect the dB/
Please select dB/div scale. div scale.
[LEVEL — dB/div]

-2204 AMarker is nol active. The A marker is not set Lo ON. Sct the A marker to ON
Please activate AMarker.
[MKR — Delta Marker]

-2205 Blank mode is selected. The trace cannot be executed because the mode is set to
Plcasc change 10 Wrile mode. Blank. Change the mode Lo Wrile.
[Trace — Write]

-2206 No peak is detected. The peak cannot be found.

-2207 Marker Frequency is base-band. Pre-selector tuning cannot be exccuted because the
marker is in the base-band frequency range.

-2208 Not available. The trigger slope cannot be switched because the trigger

Trigger source is Free Run. source is set to Free Run.

-2209 Galed sweep sclup mode. Galed sweep sclling mode.

Please select the same Gate source. The trigger, which does not meet the gated sweep trig-
ger condition, cannot be selected.

-2210 Tracec Normalize is active. Normalize [unction is being performed. Set the Normal-

Turn Trace Normalize off, ize function to OFF.
2211 Display line is not active, The Display line is se to OFF and cannot be selected.
-2212 Reference line is not active. The Reference line is set to OFF and cannot be selected.
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Error . o
number Displayed message Description
-2213 Limit Linel is not active. The Limit Line 1 is set to OFF and cannot be selected.
-2214 Limit Line? is not active. The Limit Line 2 1s set to OFF and cannot be selected.
-2215 Anchor is nol active. The anchor of the XY cursor is sct to OFF and cannot
be selected.
-2216 Invalid data mode. Y Data Mode of Limit Line is invalid.
Sel to Relative mode.
-2217 Not available in High Speed ADC mode. | Video trigger is nol available in High Speed ADC mode.
Set the trigger mode other than the Video trigger.
-2218 Gated sweep is aclive. Cannot be executed because the gated sweep is set to
Turn Galted sweep ofl. ON.
22221 Trigger source incorrect. The trigger source is set incorrectly.
Sel Trigger source to IF Power or FreeRun. | Ser the trigger source to IF Power or Free Run.
-2222 Not available. Cannot be execuled because RBW is less than] kHz.
RBW is less than 1kHz.
-2223 Not available. Cannot be executed because the sweep time 1s less than
Sweep time is less than 100us. 100 ps.
-2224 Not available.Gate source is Free Run. | Cannol be exccuted because the gale source is scl Lo
Free Run.
-2240 Parameter is out of range. An invalid parameter is set for the measurement.
-2241 Incorrect data. The root Nyquist filter is set to a value that cannot be
Set span o (1.0 + o) *TT or more. measured. Change the selling o a value that allows the
following requirement.
Frequency span > (1.0+Rollott Factor) x Symbol Rate
-2242 Frequency table contains no data. The function cannot be performed because no data
exists in the table.
-2243 Editor is active. Cannot be executed in the Editer mode. Terminate the
Please quil the cditor [irst. cditor mode.
-2244 Incorreet dala. The carrier handwidth is set 1o a value that cannol he
Set span to Carrier Band Width or more. | measured. Change the setting to a value that allows the
following requirement.
Frequency span > Carrier bandwidth
-2245 Not available. Cannot be executed in the spurious measurement mode.
Spuricus is ON.
-2246 NolL availablc. Cannol be excculed in the CCDF measurcment mode.
CCDF is ON.
-2248 Not available, Cannot be executed in the TF signal monitor mode,
IF Monitor is ON.
-2249 Not available. Cannot be excculed in the spectrum cmission mask
Spectrum Emission Mask is ON. measurement mode,
-2281 Not available in Single-screen mode. Cannot be displayed in the single-screen mode.
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Error . -
number Displayed message Descriplion
-2282 Not available in Zoom(F/F) mode. Cannot be executed in the Zoom(F/F) display.
-2283 Not available in Zoom(T/T) mode. Cannot be executed in the Zoom(T/T) display.
-2284 Not available in F/T mode. Cannot he execuled in the F/T display.
-2286 Not available in Gated sweep setup Cannot be executed in the gated-sweep setting mode
mode.
-2287 Not available in Multi-screen mode. Cannot be executed in the multi-screen mode.
-2289 Plecase sclect Zoom or F/T mode. Cannot be execuled because the Zoom (E/F, T/T) or BT
mode is not selected. Select the Zoom or F/T mode.
-2500 Cal data is not enough. No CAL data exists. Execute SA Cal.
Plcasc exccute SA Cal
-2501 CAL Level oul of range The Cal signal level is outside the specilied range.
Check the cable connections between CAL OUT and
INPUT.
-2502 10 (The calibralion error message is dis- Calibration lailed.
-2999 played.)
-6200 Through Correction failed. Through correction failed.
Cheek connection between TG OUTPUT and | Cheek (he cable conneetions between TG OUTPUT and
INPUT. INPUT.
-6201 Invalid Level Cal data. No level calibration data exists.
Exccute TG Level Cal. Perlform the level calibration.
-6202 Invalid Through Correction data. No through correction data cxists.
Execute Through Correction Perform through correction.
-6203 TG Frequency is out of range. Cannot be set because the frequency exceeds the avail-
able [requency range while TG is sel to ON.
-6500 No TG signal detected. The TG output signal cannot be detected.

Check TG OUTPUT signal

Check the output signal of TG OUTPUT.
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9.9  Product Disposal and Recycle
Disposal of this product should comply with the regulations and laws thal arc cstablished by your country
and municipality.
When treating this product, separately collect components according to this chapter to prevent the spread of
substances, which may be harmiul to humans, and o protect the global environment.
Components, which must be separately collected, are shown in the following table.
The treatment of this product should comply with the relevant laws of your country and waste-disposal reg-
ulations of your company.
Quantity in
Substance/Component Component Location maximuim Remarks
conliguration
Polychlorinated biphe- - - -
nyls (PCB) containing
capacitors
Mcrcury - - -
Batteries Lithium batteries CPU board 1
Printed circuit boards PEB-##% PLB-** PPB-#% |Inside the instrument 5
PLC-** PPC-** Inside the instrument 5
PED-*# Inside the instrument 1
PEK-##, PLK-** PPK-** |Insidc the instrument 8
Toner cartridges - - -
Plastic containing bromi- |LCP-*¥ SEE-**, SIM-** | BLB-** BLK-**, 16
natced lame retardants BPB-##, BPK-**
Asbeslos wasle - - -
CRT - - -
CFC, HCE HFC, HC - - -
Gas discharge lamps LCD back-light Front panel 1
LCD - Front pancl 1
External electric cables DCB-** Accessories 2 Power cable

RF cable

Components containing
refractory ceramic fibers

Components containing
radioactive substances

Electrolyte capacitors
conlaining substances ol
concern
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Substance/Component

Component

Location

Quantity in
maximunm
configuration

Remarks

Arsenic compound semi-
conductors

GaAs amplilier
GaAs switch
GaAs FET

BEK-031930
BEB-031932
BED-031936
BEB-023132
WHB-TOP2311X
WHB-TOP3138A

51
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APPENDIX

APPENDIX

A.1 Time and Time Zone Setting

The delault settings of time and time zone for this instrument are scl Lo Japan time.
Therefore, if you use this instrument outside Tapan, it 1s necessary to set the time and time zone. Otherwise,
the time stamp for files will be incorrect.

This scetion describes how o set the time and time zone.

[Procedures|

and 1

1. Press

The [Date and Time Properties] dialog box is displayed.

2. Touch the [Time Zone] tab on the displayed [Date and Time Properties] dialog
box.

3. Select the area, in which this instrument is used, from the drop down list box of
the time zone.
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A.1 Time and Time Zone Scling

4, Touch the [Date & Time] tab on the displayed [Date and Time Properties] dia-
log box.
The dialog box for setting the date and time is displayed. Set the date and time.

09 % & 7

I SRR E R
BOLE iR 2
Mmoo Moo

%

5. Touch the [OK] button and close the dialog box.
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A.2 Printer Driver Installation

This scetion deseribes how Lo install the printer driver.

[Oblaining the Printer Drive]

The printer driver used in this instrument is a printer driver for Windows XP.
Usc a printer driver for Windows XP allached 1o the printer or oblain onc [rom the
website of the printer manufacturer.

TMPORTANT:

*  Press the |STOP | button on the front panel to stop any measuring before installing a
printer driver.
& Use the printer driver for Windows XF.

«  Beforeinstalling the printer driver, connect this instrument to the printer by using a USB
cable and turn on the printer power,
If the USB is not recognized, the USB can not be specified as the output destination.

[Installing the Printer Driver]

Install the printer driver according to the attached installation procedure.

If the printer driver is provided on the CD-ROM, place the CI>-ROM drive in a PC
altached Lo the network and install the printer driver [rom therc.

“Standard TCP/TP Port™ is not supported in this instrument.

[Setting the printer]

Set the printer in the displayed [Printers and Faxes] window after pressing | MENU |,

and

[Deleting the Printer Driver]

The printer driver is installed in the system folder of this instrument. Therclore the
printer driver might not be installed if there is insufficient space in the system folder
to install the printer driver. In this case, install the printer driver after deleting any
unused printer drivers according o the [ollowing procedurc.
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A2 Printer Driver Installation

1. Press | . and to open the [Printers and

Faxes]

2, Select the printer driver to be deleted trom the window and touch [File]. Select
[Delete], touch the [Yes] button in the displayed dialog box to delete the printer
driver [rom the available printers.

3. Touch the [File] menu in the [Printers and Faxes] window, select [Server Prop-
erties], and then the [Printers Server Properties] dialog box is displayed.

4. Touch the [Drivers] 1ab in the [Printers Server Properties] dialog box Lo dis-
play the printer drivers installed in this instrument. Touch the printer driver to be
deleted in the displayed printer drivers and touch the [Remove] button, After
this, touch the [Yes] button when prompted to delete the printer driver,
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A.3 Network Setting

When connecting this instrument 1o a nelwork, this instrument and network computers share {iles and lolders.
This section describes each item in the network setting dialog box.

IMPORTANT: Press the bution on the front panel to stop any measuring before setting a network.

1. Press| MENU

The [Network Setting] dialog box is displayed.

-

i

[Computer Name] Displays the name of the computer, in which this software is
installed, on the network. Il this item is changed, the change is
applied when the computer restarts.

[Workgroup] Displays the Windows work group of this instrument. 1 this item
is changed, the change is applied when the computer restarts.

[TP Address]

[Obtain an TP address automatically]
Obtains the IP address [rom the DHCP server.

[Use the following IP address] Used to manually specity the TP address.
[TP Address] Displays the currently set TP address.
[Subnet Mask] Displays the currently set Subnet Mask.
[Default Gateway] Displays the currently set Delault Gateway.
[DNS Server]

[Obtain DNS server address automatically]
Obtains the DNS server information [rom the DHCP server.

[Use the following DNS server address]
Used 1o manually sct the DNS server.

[Preferred DNS Server]Displays the currently set DNS Server address,
[Alternate DNS Server]Displays the currently set Alternate DNS Server address.
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A4  Guest Account Setting

A guest account must be set up in order Lo access this instrument from a remolte PC through a network and
share files.

Because the guest account is disabled when this instrument is shipped from the factory, the guest account
must be selup helore [iles can he shared.

This section describes each item in the guest account setting dialog box.

1. Press| MENU

The [Guest Account] setting dialog box is displayed.

[Enable the Guest Account] If this check box is checked, the Guest Account is enabled.
The guest password can only be entered when this check box is
checked.
[Guest Password] This text box is used to enter the Guest Account password.,

The currently sct password is not displayed.
To set no password, enter nothing in the box and press the [OK]
button.
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A.5 File Sharing Setting

For referring 1o a file through the network, perform seiting for [ile sharing [rom Explorer. When accessing
this instrument through the network, enable the Guest Account.
For more information on the Guest Account settings, refer to A.4 Guest Account Setting

This scetion deseribes how Lo set the file sharing.

[Procedures|

and

1. Press| MENU

2. Select the folder to be shared.

‘Lo display Explorer.

3. Touch [File] on the menu bar of Explorer and select [Sharing and Security...].

The [Shared Documents Properties] dialog box is displayed.
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A5 File Sharing Selling

4, Select [Share this folder] and enter the share name into [Share name].

If you want to write from an external PC, perform the following setting.

5. Touch the [Permissions] button,

The [Permissions for Documents] dialog box is displayed.
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6. Select the [Full Control] check box in [Everyone].

7. Press the [OK] buttons of all displayed dialog boxes to apply the settings and
close the dialog boxes.
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A.6 Initial Setting List

This scetion describes the defaull presel parameter selting list.

Function Paramcicr Initial set value
[FREQ] Center Freq setting 6.75 GHz~
Start Freq selling {0 Hz
Stop Freq setting 13.5 GHz
Freq Offsct selling O Hz
Freq Otfset On/Otf Off
CF Step Size setting (Manual) 1.35 GH~
CF Step Size Auto/Manual Auto
[SPAN] Presele Manual Tune setting )
Span selting 13.5 GHz
Last Span setting 13.5 GH~
|LEVEL| Rel Level seuing 5.0dBm
LOG/LIN selection LOG
dB/div sclling 10 dB/div
Unit setting dBm
ATT Auto/Manual Auto
ATT setting (Manual} 10 dB
Min ATT setting 10 dB
Min ATT On/OIl On
Preamp On/Otf Off
Rel Offset setling 0.00 dB
Ref Offset On/Oft Off
Correction Eactor On/OIT ofr
[BW] RBW setting (Manual) 3 MHz
RBW Auto/Manual Auto
VBW setting (Manual) 3 MHz
VBW Auto/Manual Auto
VBW/RBW ratio 1
VBW/RBW ratio Auto/Manual Auto
SPAN/RBW ralio 100
SPAN/RBW ratio Auto/Manual Auto
ADC Dither On/OIT oIr
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Function Parameter Initial set value
[SWEEP] Sweep Time setting (Manual) 135 ms
Sweep Time Auto/Manual Auto
Trigger Source Free Run
Free Run/IF Power/Video/ExU/Ex(2
Trigger Slope +/- +
Video Level setting 0 dBm
Exi2 Level setting 25V
IF Power Level setting 50%
Trigger Delay sclling 0.0 ms
[SEARCH] Search Condition {Normal)
X Range Mode All/Inner/Outer All
X Range Limit Position setting 6.75 GHz (freq}
X Range Limit Width sciling 1.35 GHx (freq)
Couple to Freq (Time) ON/OFF OFF
Y Range Mode All/Disp Line/Limit Line All
Y Range Display Line Above/Below Above
Y Range Limit Line 1 Above/Below Above
Y Range Limit Line 2 Above/Below Ahove
Peak AY setting 10 dB
Continuous Peak On/OIT OIT
Search Condition (Multi Inner)
Mkr X Range Inner Limit ON/OFF OFF
Mkr X Range Position setting 6.75 GHz (freq}
Mkr X Range Width setting 1.35 GHz. (freq)
Mkr Y Range Inner Limit ON/OFF OFF
Mkr Y Range Top setting 1000 dBm
Mkr Y Range Botlom selling -1000 dBm
Couple to Freq (Time) ON/OFF OFF
Marker List On/OIT OfT
[MKR] Marker Function ON/OFF OFF
AMarker On/OIT OIT
Fixed AMarker On/Off Off
/A Marker On/Off Off
Marker No. 1

Active Marker

1

Relerence Ohject

No Relerence

Signal Track On/Oft

Off

Marker Trace 1/2/3/4

1

Marker Step Size setting (Manual)

1.35 GHz (freq)
I ms (limc)

Marker Step Size Auto/Manual

Auto
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Channel Power

Function Parameter Initial set value

[TRACE] Trace setting Write
Active Trace setting 1
Trace Detector Normal

Normal/Positive/Negative/Sample/Average

Detector Auto/Manual Auto
Average Type RMS/Video/Voltage RMS
Average Type Auto/Manual Auto
Normalize Correction On/Oft Off
Artificial Analog On/OIT oIr
Analog Sampling Times setting 5

|POWER] Channcl Power Window On/OIT On

Channcl Power Window Posilion selling

Cenler frequency

Average Power

Channel Power Window Width setting 2.7 GHz
Average Times selling 100
Average Times On/OIT On
Avg Mode Conl/Rep Conlinuous
Parameters Default/Manual Manual
[POWER] Average Power Window On/Off Off

Average Power Window Posilion selling

Center [requency

Average Power Window Width setting 2.7GHz
Average Times setting 100
Average Times On/Off On
Avg Mode Cont/Rep Continuous
Parameters Defauli/Manual Manual
[POWER] OBW % setting 99%
OBW
Average Times setting 5
Average Times On/OIT oIr
Avg Mode Cont/Rep Repeat
Parameters Defauli/Manual Manual
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Function Parameter Initial set value
[POWER] Average Times setting 5
ACP
Average Times On/Off Off
Avg Mode Conl/Rep Repeal
Carrier Band Width setting 3.84 MHz
Channel Space & Band Width Data In CS:5 MH~7/BS:3.84 MHz.
N Nyquist filter On/Off Off
Symbol Rate setting 3.84 MHz
RollolT [actor sciling 0.22
Parameters Default/Manual Manual
Noise Correction On/OIT OfT
[POWER] Symbol Rate setting 3.84 MHz
Multi Carrier ACP
Rolloff Factor setting 0.22
VNyquist filer On/OfT OIT
Average Times setting 5
Average Times On/OIT OfT
Average Mode Cont/Rep Repeat
Parameter Setup Default/Manual Manual
Noise Correction On/Oft Off
Carrier Freq Adjustment setting 0O Hz
Carricr Freq Adjustment On/OIT Ofr
[POWER] Spurious Table No. 1
Spurious Emissions
Parameters Default/Manual Manual
[POWER] Carricr Band Width sciling 3.84 MHzx
Spectrum Emission Mask
N Nyquist filter On/Off Off
Symbol Rate setting 3.84 MHz
RollolT [actor sciling 0.22
Ref Power Chan/Peak Channel
Avcerage Times sclling 5
Average Times On/Off Off
Paramelers Delault/Manual Manual
[POWER] CCDF RBW setting 10 MHz
CCDF
Meas Sample setting Ik
Trace Wrile On/OIT OfT
Gaussian On/Off Off
X Scale Max 100 dB
CCDF Gate On/Off Off




R3477 Series User’s Guide

A.6 Initial Setling List

Function Parameter Initial set value
[MEAS] Counter On/Off Off
Counler
Counter Average Times setting 2
Counter Average Times On/OIT Ofr
[MEAS] X dB setting 3dB
X dB Down
Disp Mode REL/AL/AR REL
Cont Down On/OIT o
Ref Marker On/Off Off
[MEAS] Noise/Hz On/Oft Oftf
Noise/Hz
Noisce/Hz x Hz sciling 1 He
Noise/Hz Mode dBi/dBuV/dBe dBm/Hz
[MEAS] % AM Measure On/Off Off
% AM
|[MEAS] FUND Frequency selling 100 MHz
Harmonics
FUND Frequency On/OIT oIr
Harmonics Number setting 2
|IMEAS] Order sciling 3
IM Meas
Limit Sclup selling 0dB
Pass/Fail Judgment On/Off On
Parameters Deflault/Manual Manual
[PASS/FAIL] Judgment On/Off On
Limit Line 1 On/Off Off
Limit Line 2 On/Off Off
Limit Line 1 Pass Range Above/Below Below
Limit Line 2 Pass Range Above/Below Above
X Data Mode Abs/Rel Abs
X Data Relerence Center/Leli/User Del Lel
X Data User Define setting 0 Hz (freq)/0 sec (time)
X Data OlTscl sclling ( Hz ([req)/0 sce (Umce)
Y Data Mode Abs/Rel Abs
Y Data Reference Top/Bottom/User Define Top
Y Data User Define setting 0dBm
Y Data Offset setting 0dB
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Function Parameter Initial set value
[DISPLAY] Display Line On/Off Off
Display Line setting -50 dBm
Reference Line On/Off Off
Reference Line setting -50 dBm
XY Cursor On/OIT OIr
Cursor Position X setting 6.75 GHz
Cursor Position Y sclling -50 dBm
Anchor On/Off Off
Meas Window On/OIT OIr
Window Position setting 6.75 GHz
Window Width setting 2.7 GHz
Zoom F/E Zoom T/T, F/T, OFF OFF
Split On/Oft Off
Aclive Screen selling 1
Annotations Setup
Dvisp Line On/OIT On
Ref Line On/Oft On
XY Cursor On/OIT On
Meas Window On/Off On
[GPIB Address] GPIB address of this instrument 8
[Freq Reference] Manual Mode On/Off Off =1
Ext. Reference 10 MHz.
[ Display | Date Format YMD/MDY/DMY YMD #1
Date On/Off On =
Title sciling NULL
[Save Item] Setup On/Off On =1
Trace On/OIT OIT =1
Normalize Correction On/Off Off =1
Limit Line On/Otf Off =1
Correction Factor On/Off Off =1
Spectrum Emission Mask On/Off Off =1
Spurious On/OIT OIT #1

#1: These settings are not initialized when preset is done.
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A.7 Principle of Operation

This scelion describes a rool Nyquist [ilter used lor input saturation and ACP measurcment bascd on the oper-
ating principle of this instrument.

A.7.1 Input Saturation

When a large level signal is applied to this instrument, measurement errors may become larger, depending

on the attenuator setting. Input saturation may be suspected as a cause of this. This section describes input
saturation.

= Cause of Input Saturation
A block diagram ol the input section of this instrument is shown in Figure A-1. The signal entering

from the input connector is input into the mixer through the attenuator,
RFin

O—»( Attenuator )—»

IF out

1st LO in
Ist LO oscillator

Figure A-1  Block Diagram of the Input Section

Under normal conditions, the input level and output level of the mixer are proportionate to each other.
However, il the input level of the mixer increases, the mixer becomes salurated and the outpul level
of the mixer is disproportionate to the input level.

This phenomena is called input saturation and it prevents accurate measurements from being made
(sce Figure A-2).

Output level IF out

Input level RF in

Figure A-2  Relation Between Input and Qutput of the Mixer
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A.7.2 Rool Nyquist Filier

*  Preventing Input Saturation

I input saturation occurs, sct the most suitable attenuator value o lower the mixer inpul level.

IMPORTANT: If the attenuator setting is too high, the mixer input signal becomes smaller and analysis
hecomes impossible. However, if the atienuator setting is too low, the infernal mixer circuit
may become damaged.

Usually, the appropriale sellings arc automalically set for a continuous wave (CW) inpul signal il you
set the attenuator to auto and set the peak of the signal to or below the reference level.

IT the reselution bandwidth (RBW) is narrower than the modulation bandwidth in the measurcment
of an input signal with a wide modulation band, the display level decreases. Therefore, the attenuator
must be manually set to the optimum value.

*  Confirming that the attenuator is set to the optimum value

1. Obtain a rough set value for the attenuator by using the following formula.
The maximum input level of the mixer is -5 dBm.
Input attenuator set value (dB) = Input level (dBm) + 5 dB
2. Decrease the atlenualor sciling in steps while walching the sereen. 1 the peak value on the screen
does not change, no input saturation occurs and the measurement can be continued.
It the peak value changes. increase the attenuator setting to eliminate the change.

A.7.2 Root Nyquist Filter

When measuring the adjacent channel leakage power, this instrument is able to make a correction to the
input signal equivalent to as if the signal passed through the root Nyquist filter.

When calculating the power [or cach channel by integrating the trace dalta, the power is multiplied by the
coefficient of the root Nyquist filter at the corresponding frequency (H(n)).

P(n)
b \_10
Py =2 10 xH{n)
n=a
g (1+0) . ¢ (1+0w)
a _fUch - ZTI'& , b_tUCh + 7

Pin)
» )
P =210  >I(n)

(1 + o)

(1+¢) ¢
- T ’bftLCh+ B

The coclTicient of the root Nyquist [ilter (H(n)) is calculaled [rom the symbol rate (T) and the roll-o[T lactor
{o) by using the following formula.

1 0= |f] £ (1-a)/2T

[H(n)| =§ COS[(T/4a) @x If] = (1-a)/T] (Q-a)/2T= |f| £ A+a)/2T
0 (1+r ) /2TZ ||
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A7.2 Rool Nyquist Filter

The characteristics of the root Nyquist filter are shown below.

2
H” {n)

! I+a

' i '

: 1

i

' 1 o 0 | e I :

' 2T aT T T '
-a ' - ! ' [
T : _— -t — m

:

Figure A-3 Characteristics of the Root Nyquist Filter
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A8 Glossary

Glossary

Resolution Bandwidth

The spectrum analyzer uses the band-pass [ilter (BPF) to analyzc certain [requencies in the input signal. The
3dB bandwidth of the BPF is called the resolution bandwidth. (See ***) The BPF characteristics should be
set according to the sweep width and the sweep speed used for the trace.

This spectrum analyzer sets the optimal value [or the sweep width. In general, smaller bandwidths improve
resolution and the resolution of the spectrum analyzer should be expressed by using the narrowest resolution
bandwidth (See Figure A-4 (b) below).

RBW = resolution bandswidth 'RBW RBW
i
Signal spacing

] |
3dB _ _
1 RBW < Signal spacing

Resolution bandwidth Resolation
(a) (b)

Figure A-4 Resolution Bandwidth

IF Gain Uncertainty

The uppermost scale on the screen is the reference used to read the absolute level of an input signal on the
spectrum analyzer. The level sel [or this uppermost scale is relerred Lo as the reference level.

Ri ey and displayed in dBm or dBu. The absolute accuracy
of this display is determined by the IF gain uncertainty assuming the input attenuator is at a constant level.

Reference level

Figure A-5 IF Gain Uncertainty

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 il it were compressed. This phenomenon is called gain compression, and it rellects the lin-
earity in the input signal range. Normally, the gain compression for a spectrum analyzer is specified as the
input signal level that produces a 1 dB error from a perfect linear response.

A-19



R3477 Series User’s Guide

A8 Glossary

A-20

Maximum Input Level

This is the maximum level allowed [or the input circuit of the spectrum analyzer. The level can be modificd
by the input attenuator,

Noise Sidebands

Noise sidebands are used to show the purity of the oscillator.

Spectrum analyzer efficiency is reduced by noise generated in the local oscillator and phase lock loop of the
analyzer. This noisc will appear in the vicinity ol the spectrum on the screen.

Therefore, the sideband noise of the analyzer is defined and the signals that are larger than the sideband noise
of the analyzer can be analyzed.

The spectrum analyzer's noise sideband characleristics are shown in the (ollowing cxample.

Example: Supposc the noise level measured in the resolution bandwidth of 1 kHz is -70 dB at 20 kHz apart
from the carrier. The noise level is normally expressed by the energy containgd in the 1 Hz band-
width (Figure A-6 (b)). With a bandwidth of 1 He, the following applies: Since the value is -70
dB when the bandwidth is 1 kHe, the signals within the 1 Hz bandwidth will be lower than this
by about 10 log | Hz/1 kHz [dB], or about 30 dB. Consequently, it is expressed as -100 dBc¢/Hz
at 20 kHz apart from the carrier when the resolution bandwidth is 1 kHz.

M 1
70 dB
AB
*”* 1)
il Ill]llll
]
90 kHz
(a) (b)

Figure A-6  Noise Sidebands

Residual FM

The short-term frequency stability of the local oscillators built in the spectrum analyzer is expressed as re-
sidual FM. 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.

Residual Response

Residual response is how much the spurious signal, which is generated by the spectrum analyzer, is sup-
pressed aller being treated as an input signal.

Residual response is generated by the leaking of signals such as local oscillator output in the spectrum ana-
lyzer. This should be taken into consideration when analyzing a low-level input signal.

Frequency Response
This term represents the amplitude characteristics for given frequencies (frequency characteristics).

In the spectrum analyzer, frequency response means the frequency characteristics (flatness) of the input at-
tenuator and mixer lor the inpul lrequency, and is given in = AdB.
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Spurious Response

A8 Glossary

Spurious responses that mean any non-measurced signal are classilied according Lo their characteristics.

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 and undistorted signal is input to the spec-
trum analyzer. This performance determines spectrum analyzer's capability of

measuring harmonic distortion.(see Figure A-7)

Third Order Distortion:

The third order distortion is caused by the non-linearity of a spectrum analyzer
when two signals with different frequencies {1 and 12 are input and two signals of
2[1-12 and 2[2-[i arc generated near the input signals. The amplitude of these sig-
nals depends on the mixer input level, (see Figure A-7)

The maximum value is specified.

Image/Multiple/Out-of-band responses:
In addition Lo the two 1ypes of spurious signals described above, a spurious called
"non-harmonic spurious” is generated at particular frequencies by the spectrum
analyzer. There arc three Lypes of responscs in the non-harmonic spurious: the im-
age, multiple and out-of-band responses,

10

20
30
-40
50
80
70
80
-90

100

110

Display level (dB)

1
Fundamental I
I } J 2nd order
harmonics -
I Distortion
70dB
3rd order
harmonics
/ Dis1olrtiorj
717
]
-60 -4 20 0 +20  +40

Input level {dBm)

Figurc A-7  Spurious Responsc

Zero Span

The spectrum analyzer sweeps the time in the horizontal axis at certain frequency but does not sweep fre-

quencics in this mode.
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A8 Glossary

Occupied Bandwidth

When inlormation is transmilled through radio waves, the spread ol the [requency spectrum is caused along
with the modulation. The occupied bandwidth is defined as the width of frequency spectrum that occupies
99% of total average power. (see Figure A-8)

Occupicd Bandwidth

Amplitude

Frequency

Figure A-8  Occupied Bandwidth

Bandwidth Selectivity

The band-pass filter normally has a Gaussian distribution characteristics instead of the so-called rectangular
characteristic. Consequently. if two adjacent signals of different levels exist, the smaller signal hides in the
skirt of the larger signal. (Sce Figure A-9)

Therelore, the bandwidth at a certain atienuation range (60 dB) should also be delined. The ratio between the
3 dB width and 60 dB width is expressed as the bandwidth selectivity.

BWep a5 — -
[ BWaae
| $3d8
60 dB
{a) Separation of different level signals (b IF [ilter selectivily

Figure A-9 Bandwidth Selectivity
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A8 Glossary

Bandwidth Accuracy

The bandwidth accuracy of the resolution bandwidth [ilter is expressed by the deviation from the nominal
value of the 3 dB-lowered point. This specitication has almost no effect when measuring the level of a con-
tinuous signal, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Switching Uncertainty

Several resolution bandwidth filters are used to obtain the optimal resolution in a signal spectrum analysis
according Lo the [requency span. When swilching [rom one resolution bandwidth filter (o another while mea-
suring one signal, an error 1s generated because of the differences in loss between resolution bandwidth fil-
ters. This error is defined as the bandwidth switching uncertainty.

I dB *
Switching uncertainty
T pi :

VARILUAN
A TN N

Figure A-10 Bandwidth Switching Uncertainty

Average Noise Level

This sensitivity represents spectrum analyzer's capability of detecting the smallest signal and is directly re-
lated with noises generated [rom a spectrum analyzer itsell. The sensilivity, however, varics depends on the
used resolution bandwidth. In general, the maximum input sensitivity of a spectrum analyzer is expressed as
average noise level when the instrument is used with its minimum resolution bandwidth.
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A-24

VSWR: Voltage Standing Wave Ratio

This shows the stale of impedance matching when a spectrum analyzer s connected Lo a signal source that
includes ideal and nominal output impedance. The VSWR 1s 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 refllection coelTicient or return loss.

Referring to Figure A-11, the signal E1 at the receiving end (the spectrum analyzer input section) is the same
as the signal EO at the transmitting end if the impedance of the receiving end is matched to that of the trans-
milting cnd.

The reflection coefficient is expressed in the formula shown below when the reflected wave ER exists due to
a mismatch between the impedances.

Reflection coeflicient m = Reflected wave B / Traveling wave B
The Return loss is expressed in the formula shown below.
Return loss =20 log By, / By [dB]
VSWR = (Ey + Ep)/ (Ey - Ep)
The relationship of VSWR with the reflection coefficient is as follows.
VEWR=(1+|m|)}/{l-|m])

The range of VSWR is between | and oo the nearer to 1 this value is, the better the state of impedance match-
ing is.

Signal to be measured Spectrum analyzer
Sender  Ej ~ - E; Receiver
Traveling wave Rellected wave

Figure A-11  VSWR



R3477 Series User’s Guide

A9 dB Conversion Formula

A.9 dB Conversion Formula

1. Delinitions

0dBV = 1Vrms YdBV = 20log 2~
O0dBm = TmW YdBm = 10loge m
< 1mW
OdBMV = ]lJ.Vl‘mS YdBMV = Zf)]og —)](ﬁ\\;
0dBpw = 1pW YdBpw = 10log )flrﬁ

2. Conversion [ormulas

HR=500Q: IR =75

dBV = (dBm - [3dB) dBV = (dBm - 1 1dB)

dBpV = (dBm + 107dB) dBLLY = (dBm + 109dB)
dBuVemf = (dBm + 113dB) dBuVemf = (dBm + 115dB}
dBpw = (dBm + 90dB) dBpw = (dBm + 90dB)

3. Examples

Converting |mV into dBuV: 20lo0g ]1[&1\\/[ = 20log 10° = 60dBV
Converting 0dBm into dBuV: { (dBm + 107dB = 107dBILV(R = 50}
0dBm + 109dB = 109dBuV(R = 75Q2)
Converling 60dBLLV into dBm: { 60dBLLY - 107dB = -47dBm(R = 50€2)
60dBuV - 109dB = -43dBm(R = 750}
. . . 10V/m
Converting 10V/m into dBpV/m: 20log TaVim = 140dBuvim

4. Relationship between dBm and Watt

+50dBm | +40dBm | +30dBm | +20dBm | +10dBm | +0dBm | -10dBm | -20dBm -30dBm
100W 10W 1w 100mW | 10mW 1mW 0.1mW [ 0.01mW | 0.001mW
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ALPHABETICAL INDEX

[Symbol] [LInfOrmMAation | .ooeeeeeeeee e 5-8, 5.9,

%AM Meas On/Off oooovuecvvmererrcrcions 5-47, 5-68 5-11
A Marker On/Off .o.ovveeeeeeeeeessenrnnn. 537 [Int Reference Adjustment] ........c..c....... 5-18
Nyquist Filter On/Otf .......covvvenrievrenene 5-48, 5-49, [Integral BW AbS] oo 5-62

5-56, 5-58, [Integral BW Rel] ... 5-62

5-61 [Tudge] oo 5-63
Nyquist Filter SSUP ....vvvvvererensienreenens 5-48, 5-49, [Limit Abs SEArt] ..ocoeeeveceieeecreeeeccee 5-62

5-56, 5-58, [Limit Abs STOP] ceoreeeeiieecciiee e 5-62

5-61 [Limit Line 1] oo, 3-38, 5-42,
AMarker—CF ..o 5-45 3-70
AMarker—SCF StEP wooveverrrvrerreeeeerrenn. 5-45 [Limit Line 2] oo, 3238, 5-42,
AMarker—>MKE Step .v.ovvvevvinr e, 5-45, 5-46 5-70
AMArker—sSpan .......coocorvrrverereerirns 5-45 [Limit POSIT woeeiieree e 5-41
[A MATKCT] v 5-38 [Limit Rel Start] ..o 5-62
[A Marker (Other Sereen)| coeeeeeeeeveneeee.e. 5.39 [Limit Rel S10p] i 5-63
[TT00 10T e 5-43 [Limit Width] ..o 5-41
[3rd Order LAmit] e 5.69 [LOAd] iiieiiiiiiiiecieicciie et eciie e 5-8
[Sth Order Limit] oo 5-69 [Manual Mode| ..o, 5-18
[7th Order Limit] oo 5-69 [Meas Window| .., 5-74
[9th Order Limit] oo 5-69 [Meas. Mode| o, 5-21
[ANCHOT] eeeeeeeee e 538 [MEIMIO] ceviiiiiirieie ettt a e 5-8, 5-9,
[Auto Increment] .......ccoovveecniiiieiciieeees 5-16 5-11
[Band Width] oo 5-56 [Menu Print] ...oovvcvvevinninricis e 5-16
[BIOWSE. -] ceoeeeeereeeeeeeeee e eereeeeeeeseaeaee 511 [INEXL] ovrceerricirccrnnine e 5-19
[BS] e 59, 5-12, [No Reference] ..., 5-39

516 [OLFSEL] oo 5-71
[Cancel] oo 3-11 [OK] oo 5-11
[Carrier Band Width] woooovovovvoeeeern. 5-55 [Open] v 5-11
[Channel SPACE] «vveveeeereereeereerecesen. 5-55 [Page1/2] i 59, 5-12,
L] oo 3-9, 5212, 5-16

316 [Pass Range] ... 5-70
[CTCAT] v 5-19 [Prev] o 5-19
[CLOSE] everereroeeeeeereeees s eeseserereee s searns 5-8, 3-10, [RefLine] oo 3-38, 5-74

5-11, 5-13 [Relerence| ..o 5-70, 5-71
[COAISC] werereeeeeeeeeem e eeeeeeererereseereenn 5-1% [SAYC] e 5-10, 5-13
[COPY DEVICE] cvoeeireerioeeereeeercee v, 5-15 [Save ALLT vt 5-9
[COUple 10 F(TH] covereerroeeeereeeersre s, 5-41, 5-43 [SPH] et 59, 5-12,
[DALC] woeoereeieteree e oeeeeeseievere e eeverseeis 5-16 5-16
[DEFAUIE] wovreereeeeeee e et eeeeeee e 318 [SEAFT] eeeee e 5-62
[DEIEtE] wovvvrrrerererererese e ererseesse s 5-10, 5-11, [SEOP] e 5-62

5-13 [SEOTe] oo 5-18
[Disp Line] ..oovveremrreeerceesnreemmseseerenenns. 3-38, 5-42, [Trace 1] e e, 339

3-74 [Trace 2] oo 3239
[EXU RETErENCE] ©evereeeeeereeerereeseeseaeeeens 318 [Trace 3] .o ee . 339
[File FOMMAL] ©ovvvveeiereeveeeeeereseseeeeen 5215 [Trace 4] e eee . 339
[File TndeX] oovvrereienrroverevmeninne 5-15 [TYPE] oo 5-21
[FAle TYPE] wovrrvororeeerercessooeeereseensssone 5-13 [User Define] oo 5-71
[FIlename] ..oooverviveieviinreeeerineeemnsssneeeeines 5-8, 35-9, [X Data Mode] ..o 5-70

5-11, 5-12 [FXPOSI] oo 5-43
[FINE] oo ssismereeersse e 5-18 [XRANE] oo 5-41
[EOTMALT <o 5-16 [X Width] 5-43
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[XY CUrsor] ..vovevevvviineiremimernnessrrriressrenss 5-74
LY T oo 5-43
[Y BOttom] ..ooveeevicinieir e cins e 5-43
[Y Data Mode] ..o ecivvirnns 5-71
[ Y RANZE] coieieeeie e 5-41
[Y TOP| oo 5-43
[Numerics]
1/A Marker On/Off ... 5-37
[A]
Abs Meas 1/2 i, 5-57
Abs Mceas 2/2 o, 5-58
ACCOSS0TICS coiiiiiiiiie e, 8-1
ACP e 5-47,
ACP Measurement ........cccceevvvveeennrsvenenn. 0-36,
ACPOIE e, 5-48,
Active Marker [1] ....oovvvivvireeeeenn. 3237,
Active Window [1] ...oovviniiiiiiiiiinnne. 3-50,
ADC Dither On/Off ..o, 5-28
Address and Phone Number .................. 9-5
AMPITUAe oo 7-4
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





