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1. INTRODUCTION

1. INTRODUCTION

This chapter describes the outline of this manual and the product overview of the R3681 scrics signal ana-
lyzer option 64 Single-Carrier General-Purpose Modulation Analysis Software.

1.1  Outline of This Manual

The outline of each chapter is shown below:

For basic operating methods, functions and the remote programming method of the signal analyzer, refer to
*1.3 Other Manuals Relating to This Instrument.”

Chapter 1. INTRODUCTION Describes the outline of this manual and the product
overvicw.
Chapter 2. BEFORE OPERATING Provides preliminary Lips on using this instrument.

Read this chapter before using this instrument.

Chapter 3. SETUP Describes how to set up this instrument. After install-
ing this instrument in position, swilch it on o make
sure that it starts successfully.

Chapter 4. MEASUREMENT EXAMPLES Describes example measurements.

Chapter 5. MENU MAP, FUNCTIONAL EXPLA- | Describes the menu conliguration and [unctions of
NATION the soft keys.

Chapter 6. SCPT COMMAND REFERENCE SCPT command reference,

The command reference describes the commands in
order of lunction.

The following items are described:

*  Command format

*  Funclion description

*  Parameters

*  Query response

Chapter 7. PERFORMANCE VERIFICATION Describes the performance verification west proce-
dures for option 64,

Chapter 8. SPECIFICATIONS Shows the specifications of option 64.

APPENDIX Describes operation principles and the error code

tablc.
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1.2 Product Overview

1.2

1.3

1-2

Product Overview

The single-carrier general-purpose modulation analysis option is software that performs the modulation anal-
ysis of the single-carrier modulaled signal.

This option includes the following features.

Analyzing the modulation accuracy such as the phase error, frequency error, and EVM (Error Vector
Magnitude) by sctting the symbol rale and modulation format.

Analyzing the frequency characteristics of the transmitter and EVM of the DUT by using the equaliz-
ing function.

Analyzing the quadrature error and the IQQ gain imbalance of the quadrature medulator/demodulator.

Other Manuals Relating to This Instrument

Manuals which relate to this instrument include:

User's Guide (Part Code: {ER36815ERIES/U], English}

Describes how to setup the R3681 Series Signal Analyzer, how to perform procedures such as, basic
operations, applied measurements, and maintenance, and describes the [unclions, specilications of the
R3681 Series Signal Analyzer.

Programming Guide (Part Code: {ER3681SERIES/P}, English)

Describes how 1o program the R3681 Scries Signal Analyzer Lo aulomale measurcment sequences and
includes a remote control overview, SCPT command references, and sample application programs,
Performance Test Guide (Part Code: {ER3681SERIES/T}, English)

Describes how to check the performance of the R3681 Series Signal Analyzer and includes performance
test procedures and specifications of the R3651 Series Signal Analyzer.
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1.4 Conventions of Notation Used in This Document

Conventions of Notation Used in This Document

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

Hard keys
“Hard keys” are hardware keys which are on the pansl.
Tndicates a hard key labeled “Sample.”

Example: | START |,| STOP |

Touch-screen system menus

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

Touch-screen function buttons

{Sample} Indicates a touch-screen button labeled “Sample.”
Example: {FREQ} hution, {SWEEP} bution

Touch-screen side menu

Indicates a touch-screen side menu labeled “Sample.”

Touch-screen system menu key operation

[File]—[Save As...] Indicates that you need to touch the [File] menu and then select [Save As...].

Sequential key operation

{FREQ}, Indicates that you need to touch the {FREQ} button and then touch the

Toggle key operation

E On) Indicates thal you nced 10 Louch the
AMarker.

key (o wrn on the

NOTE:  Screen displays and diagrams such as external view of the main unit in this manual are those of the R3681
in the R3681 series.
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1.5 Trademarks and Registered Trademarks

1.5 Trademarks and Registered Trademarks
Microsoft® and Windows® are trademarks or registered trademarks of Microsoft Corporation in the
United States and other countrics.

Other product and company names referenced herein are trademarks or registered trademarks of their
respective owners.
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2.2

2.3

24

2. BEFORE OPERATING

BEFORE OPERATING

This chapler describes important information on using this instrument. Read this chapier before using this
instrument.

If a Fault Should Occur

Tt smoke, strange smells, or strange noises are detected, switch off the power, disconnect the power cable and
contact either your dealer or Advantest immediately.

Removing the Case

The case should not be opened except by qualitied Advantest service personnel.

WARNING:  This instrument contains high-voltage and high-temperature parts. Electrical shocks or burns may
result if handled incorrectly.

Overcurrent Protection

This instrument is protected from overcurrent [low by a power breaker. Located on the rear panel, the power
breaker automatically interrupts the power supply when an overcurrent flows through this instrument, When
the power breaker has turned off, turn off the power supply and disconnect the power cable from the AC
power. Then, call upon your dealer or us [or repair services 10 [ix a possible faull that has occurred in this
Instrument,

Hard Disk Drive

This instrument has a built-in hard disk drive. When handling the hard disk drive, take notice of these instruc-
tions.

* Do not cause impact or vibration damage to the hard disk drive.
Damaging the disk increasing the chances of the disk malfunctioning or failing during operation.
* Do not switch off this instrument while the HDD access lamp is lit.

The data being accessed may become corrupt.

CAUTION: We do not assume any responsibility for the loss or corruption of data stored on the hard disk drive
that might result from the disk becoming damaged.

2-1
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2.5 Handling the Touch Screen

2.5 Handling the Touch Screen

This instrument has a touch screen. When handling the touch screen, take notice of these instructions.

* Do not give apply excessive loree wo the sereen. The sereen is made [rom glass and may crack.

»  Use the stylus pen included with this instrument to operate the screen. Using a tool with a hard-point
{such as a mechanical pencil or ballpoint) may scratch the screen surface.

2.6  Getting the Software Running with Stability

The R3681 Series Signal Analyzer has Microsoft Windows XP pre-installed.

The measuring function of this instrument is dependent on the Windows environment. Do not alter the Win-
dows operating environment in any way other than as described in this manual.
This instrument is not a data processor. Operate it only as described in this manual.

1. Prohibited actions

Tnstalling other application programs,

Changing or deleling ilems in the control panel (except as described in A2 Installing the Printer
Driver” and “A.3 Setting up the Network”™ of R3681 Series User's Guide).

Creating new files or editing existing [iles on the C drive.

Operating other application programs during the measurement.

Upgrading the Windows operating system,

Il this instrument functions incorrectly becausc of any of the ahove, re-install the system using the
system recovery disk.

For more information on the system recovery procedure, refer to section 8.7, “System Recovery
Procedure” in the R3681 Scrics User’s Guide.

2. Computer viruses

Depending on the operaling environment, the system may beeome inlected by a computer virus. To pro-
tect the system, we recommended taking the following countermeasures:

Perform a virus check belore loading any [ile or inserting any media [rom an outside source.

Make sure that any network used has safety measures against computer viruses before connecting
this instrument.

[If infected with a computer virus:]

Delete all files on the D drive. Re-install the system using the recovery disk.
For more information on the system recovery procedure, refer to section 8.7, “System Recovery
Procedure™ of R3681 Scrics User’s Guide.

2.7 Transporting

Extreme care as described below must be taken when carrying this instrument.

«  This instrument is heavy and must be carried by (wo or more persons, or on a transportation cart.

»  If using a cart to move this instrument, ensure the instrument is secure.
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2.8

2.9

2.10

2.8 Electromagnetic Interference

Electromagnetic Interference

This instrument may cause electromagnetic interference and aftect television and radio reception.

Il the electromagnetic interference is reduced when this instrument's is turned ofT, then this instrument is the
cause of the problem.

Electromagnetic interference may be prevented by doing the following:

*  Changing the dircelion of the antenna of the elevision or radio.
= Placing this instrument on the other side of the television or radio.
*  Placing this instrument away from the television or radio.

«  Using different lines power outlets for this instrument and the television or radio.

Before Turning On

Do not connect a DUT to this instrument when turning on.

Removing and Attaching the Front Panel

This instrument can be used separately after removing the panel.
When removing the panel, take notice of these instructions.

MEMQO: To use this instrument after removing the panel, a connecting cable is required (sold separately).

+  Ilthis instrument's power is wrned on, make sure that this instrument has stopped operating, turn of
the power, and remove the power cable,

*  When removing or attaching the panel, take care not to catch your fingers.
*  Place this instrument on a [lal and steady table when removing or allaching the pancl.
*  Remove the lour screws that are exposed on the side of the [ront pancl of this instrument.
*  When removing the screws, steady the panel so that it will not fall.
+  After all four screws have been removed, pull the panel forward.
*  Remove the cable connecting the panel to the instrument.
*  Replace the cable with an appropriate cable.
« Ifany screws become lost, use the following types of screw,
*  For the 2 screws on the key side: flat-head Phillips screws M4X335 (steel or stainless steel)

+  For the 2 screws on the liquid-crystal display: flat-head Phillips screws M4X14 (steel or stainless
steel)
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2.11 Limitations Imposed when Using Windows XP

END-USER LICENSE AGREEMENT

= Youn have acquired a device (“INSTRUMENT™) that includes software licensed by [ADVANTEST] from Microscft Licensing Inc.
or its affiliates (“MS™). Those installed software products of MS origin, as well as associated mediya, printed materials, und “online”
o glectronic documentation (“SOFTWARE”) are protected by international intellectual property laws and treaties. The
SOFTWARE is licensed, not sold.  All rights reserved.

* IFYOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA™), DXO NOT USE THE INSTRUMENT
OR COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT |ADVANTEST] FOR INSTRUCTIONS ON RETURN OF
THE UNUSED INSTRUMENT{(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT
LIMITED TC 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 tollowing license:
¥ You may use the SOFTWARE only on the INSTRUMENT.

» NOTFAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. [ADVANTEST] HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE TN THE INSTRUMENT, AND MS HAS
RELIED UPON [ADVANTEST] TQ CONDUCT SUFFICTENT 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) IS WITH YOU, ALSO, THERE IS NO WARRANTY AGAINST
INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.
1F 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 PURFOSE.
IN NO EVENT SHALL MS BE LTABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED
FIFTY DOLLARS (U.8.$250.00).

¥  Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer,
decompile, or disassemble the SOFTW ARE, except and only to the extent that such activity is expressly permitted
by applicable law notwithstanding this limitation.

» SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS. You may permanently transfer rights
under this EULA only as part of 4 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 U.S, Export Administration
Regulations, as well as end-user, end-use and couniry destination restrictions issued by U.S. and other governments,
For additional information on exporting the SOFTWARE, see http:/fwww.inicrosoft.convexporting.

L Installation and Use. The SOFTWARE may not be used by more than twe (2) processors at any one time
on the INSTRUMENT. You may permit a maximum of ten (1() computers or other electranic
devices (each a “Client™) to connect to the INSTRUMENT to utilize the services of the SOFTWARE
solely for file and print services, internet information services, and remote access (including
connection sharing and telephony services). The ten (10) connection maximum includes any indirect
connections made through “multiplexing” or other software or hardware which pools or aggregates
connections. Except as otherwise permitted in the NetMeeting/Remote Assistance/Remote Desktop
Features terms below, you may not use a Client to use, access, display or run the SOFTWARE, the
SOFTWARE's user interface or other executable software residing on the INSTRUMENT.

C If you use the INSTRUMENT to access or utilize the services or functionality of Microsoft Windows Server
praducts (such as Microsoft Windows NT Server 4.0 (all editions) or Microsoft Windows 2000 Server
(all editions)), or use the INSTRUMENT to permit workstation or computing devices to access or
utilize the services or functionality of Microsoft Windows Server products, you may be required to
obtain a Client Access License for the INSTRUMENT and/or each such workstation or computing
device, Please refer to the end user license agreement for your Microsoft Windows Server product for
additicnal information,

r 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 raffic 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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[ADVANTEST]. This license specifically prohibits any other uwse of the software programs or
functions, or inclusion of addirional software programs or functions, on the INSTRUMENT,

Security Updates. Content providers are using the digital rights management technology (“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 o the Microsoft DRM
components of the SOFTWARE (“Security Updates”) that may affect your ability to copy, display
and/or play Secure Content through Microsoft sofiware or third party applications that utilize
Micresoft DRM. You therefore agree that, if you elect to download a license from the Internet which
gnables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjunction 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, Microsofi Corporation or their subsidiaries will not retrieve any personally identifizble
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 one INSTRUMENT. You may
use NetMeeting, Remote Assistance, and Remote Desktop with all Microsoft products; provided
however, use of these technologies with certain Micresoft 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 Remote 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, Microseft 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 to utilize, the Internet
gaming or update features within the SOFTWARE, it is necessary to use certain computer system,
hardware, and seftware information to implement the features. By using these features, you explicitly
authorize MS, Microsoft Corporation and/or 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 informarion to others, but not in a form that personally identifies you.

Internet-Based Serviees Components, The SOFTWARE may contain components that enable and
facilitate the use of certain Internet-based services, Youn acknowledge and agree that MS, Microsoft
Corporation or their affiliates may auromatically 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 contained in third party sites, or any
changes or updates to third party sites, or (ii) webcasting or any other form of transmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided to you only as a convenience, and the inclusion of any link does not imply an endorsement of
the third party site by MS, Microsoft Corporation or their affiliates.

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

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

I 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 Compenent(s) shall be the licensor of the
Supplemental Compenent(s).

[ADVANTEST], MS, Microsoft Corporation and their affiliates reserve the right o discontinue any Internet-based
services provided to vou 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 you wish to use the WMESDK to develop such an application, wisit

http://msdn. microsoft.com/workshop/imediafwindowsmedia/sdk/wmsdk.asp, accept a separate license for the
WMESDK, download the appropriate WMFSDK, and install it on your system.
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SETUP

This chapler describes how 1o setl up this instrument. Topics included in this chapicr arc:

3.1 Unpacking Inspection
3.2 Locating This Instrument
3.3 Connecling Accessorics
3.4 Supply Description

3.5 Operation Check

Unpacking Inspection

When the product is delivered, check the condition of it and its accessories included by following these steps:

1. Check that the box and the padding in which the product was shipped has not been damaged during tran-
sil.
IMPORTANT: If the box or the padding is damaged, leave them in their original condition until the inspection
described below is complefe.
2. Check the product surlaces [or any damage.
WARNING: Do not supply any power to this instrument if the cover, panels (front and rear), 1.CD display,
power switch, connector or any other key component are damaged. Electrical shocks may resuit
Jfrom using damaged components.
3. Referring to the standard accessory list of the OPT64 in Table 3-1, check that a standard accessory has
been supplied and that no accessory is damaged.
Contact your dealer or Advantest in any of the following situations:
*  The box or the padding in which the product was shipped was damaged during transit.
*  The product surfaces are damaged.
*  Any of the standard accessorics are missing or damaged.
+  Faults are detected in any subsequent product verification test,
Tablc 3-1  Standard Accessory
Name Model Quantity Remarks
R3681 Series OPT64 User's Guide ER36810PTo4 1 English version
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3.2 Locating This Instrument

This section describes the environment in which this instrument should be installed.

3.2.1 Operating Environment

This instrument should only be used in an environment that satisfies the following conditions:
+  Ambicnt temperature:  +5 °C 1o +40 °C {operaling lemperaturc)
=20 °C to +60 °C (Storage temperature range)
»  Relative humidity: RH80% or less (no condensation)
+  An area free from corrosive gas
*  An arca away (rom dircel sunlight
+  Aarca [rec [rom dust
*  An area free from vibrations
+  Alow noise area
Although this instrument has been designed 1o withsland a certain amount ol noise riding on the AC

power line, it should be used in an area of low noise. Use a noise filter if ambient noise is unavoid-
able.

+  An arca allowing unobstrucled airllow
There is an exhaust-cooling fan on the rear panel and exhaust vents on both sides and the bottom
(toward the front) of this instrument. Do not block these vents. The resulting internal temperature
rise will affect measurcment accuracy. Keep the rear panel 10 centimelters away [rom the wall. In
addition, do not attempt to use this instrument when it is standing on its rear panel or lying on either

side.
Direct sunlight
Dust
C Corrosive
R (=
Y Linc Filter
Vibration =
+ Avoid operating in the following areas. * Uscanoisecul [ilter il there is a large amount
) of noise riding on the power line.
Front Side
) \/
* Do nol allcmplt 1o use this instrument :
when it is standing on its rear panel oron «  Keep the rear panel 10 centimeters
either side panel. away [rom the wall

Figure 3-1

Operating Environment
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3.2.2 Prevention of Electrostatic Buildup

Prevention of Electrostatic Buildup

To prevent electrostatic discharge (ESD)} from damaging components in this instrument, the precautions
described below should be taken. We recommend that two or more counlermeasures are combined Lo pro-
vide adequate protection from ESD.

(Static electricity can easily be generated when a person moves or an insulator is rubbed.)

Table 3-2 ESD Countermeasures

Operator Use a wrist strap (see Figure 3-2).

Floor in the work area Install a conductive mat, use conductive shoes, and connect both to
ground (see Figure 3-3).

Workbench Install a conductive mat and connect it to ground (sce Figure 3-4).

WrisL strap
< Equivalent resistance
Approx.1 MQ

&

Ground

Figure 3-2  Countermeasures against Static Electricity from the Human Body

Workbench

Equivalent resistance

b
Fovr . TR TR R

Conductive Conductive —
shoes mat ol
Ground

Figure 3-3  Countermeasures against Static Electricity from the Work Floor
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3.3 Connecting Accessories

. Conductive mat Conductive mat Conductive mal

Copper foil

tape \ Workbench \ Workbench Conductor Workbench

\ ) | c:r-) / j [
Ol
CH og H
I MO 1 MQ
I MG
1 MO
Ground Greund Ground
(Method 1) (Method 2) (Method 3)

Figure 3-4  Countermeasures against Static Electricily [rom the Workbench

3.3 Connecting Accessories

This scetion describes how o connect accessorics 1o this instrument and run it.

3.3.1 Connecting the Keyboard and Mouse
Plug the keyboard and mouse into their respective front-panel connectors before turning on this instru-
ment.
Plug into the respective connectors,
arrow side up
O
—1

0 00000000 000
(T LT T OO0
OO T L DOD0O0[ | 000
TT OO L ICICICT
I [ O

LEE ]
O OO0 000

Figure 3-5 Connecting the Keyboard and Mouse

34
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3.4 Supply Description

This section describes how to check the power supply specifications and connect the power cable.

34.1 Check the Supply Power

Table 3-3 summarizes the power supply specifications for this instrument. Make sure that the power supply
available 10 this instrument mecels these specilicalions.

Tablc 3-3  Power Supply Specifications

100V AC Operation | 200V AC Operation Remarks
Input voltage range OVt liZV 198 Vio 250V Automatically switches
between input levels of
F 'Y rang 47 Hz to 63 Hz
TRy Tnee ror 100 V AC and 200 V AC.
Power consumption 450 VA or below

WARNING:  Be sure to provide a power supply that meets the specified power supply specifications for this
instrument. Failure to meet the specifications could cause damage to this instrument.

34.2 Connecting the Power Cable

This instrument comes with a three-core power cable with a ground conductor. To prevent electrical shock
hazards, ground this instrument by plugging the power cable into a three-pole power cutlet.

L. Check the power cable included with this instrument for any damage.

WARNING:  Never use a damaged power cable. Electrical shock could result.

2. Plug onc cnd ol the power cable included with this instrument into the AC power conneclor on this
instrument rear pangl and the other into a three-pin power outlet that has a ground pin (see Figure 3-6).
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3.4.2 Connecting the Power Cable

| AC power connector

& ~ LNE S00wm wAx
50/80H:

-
2
| EcTETT |
L
L

Figure 3-6  Connccling the Power Cable

WARNING:
1. Use a power cable rated for the volfage being used. Be sure, however, to use « power cable that conforms to
the safety standards of your couniry when using this instrument (Refer to “Safety Summary”).

2. Plug the power cable into a three-pin power ouilet that has a ground pin to prevent electrical shocks. Using
an extension cable that has no ground pin would negate having a ground.
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3.5 Operation Check

This section describes how to make a simple operation check on this instrument by vsing its built-in autocal-
ibration [caturc. To verily that this instrument runs correctly, [ollow these steps:

Starting up this instrument

1.
2.

3.

Connect the power cable as instructed in 3.4.2 “Connecting the Power Cable.”

Switch on the power breaker on the rear panel and wait for 3 seconds or more.

Press the | POWER | swilch o switch on the power.

Figurc 3-7 POWER Swiich

CAUTION:

1. If the power fo this instrument is suddenly interrupted while the unit is in opera-
tion, such as is the power cable is disconnected, the hard disk drive could be dam-
aged. Even if the hard disk drive does not fail, Scandisk launches to check for
possible data corruption the next time this instrument starts up.

2. About Scandisk
If this instrument has been switched off without being shut down, Scandisk will
automatically launch to check for any corrupt data. Do not abort Scandisk while
it is running. If Scandisk locates any corrupt data, take appropriate action by fol-
lowing the displayed messages. The soffware in this instrument resumes automat-
ically when Scandisk ends.

The power-on diagnostic program launches to carry out self-diagnostics.
The scll-diagnostic program lake about 1 minute 1o complele.

The initial screen shown in Figure 3-8 is displayed unless this instrument is
faulty. The initial screen may give look differently from Figure 3-8, depending
on the settings in effect the last time this instrument was switched off,

NOTE:  Refer to Chapter 8, “MAINTENANCE” of R3681 Series User's Guide if any
error messages are displaved as a result of the self-diagnostic program.
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Running autocalibration

6.

Figure 3-8 Initial Setup Screen

<R30681>

Install this instrument as shown in Figure 3-9 by using the SMA (f)-SMA (f)
adapter, SMA (m}-BNC ([ adapter, and input cable (A01261-30) thal come with
this instrument as standard.

<R3671>

Hook up this instrument as shown in Figure 3-9 by using the N (m)-BNC (f)
adapter, and input cable (A01261-30) that come with this instrument as standard.
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R36&1

Y R3681

Adapter, SMA{-SMA()

I

I or
Adapter, SMAmEENCEH |
I

RF Cable, BNC{m)-BNC(m)

Figure 3-9  Autocalibration

IMPORTANT: Allow this instrument to warm up for at least 30 minutes hefore run-
ning the autocalibration. For more information on how to use the auto-
calibration, refer to Section 4.3.1, “Antocalibration™ of the R3681
Series User's Guide.

7. Touch the [Cal] button on this instrument’s menu bar to select [SA Cal] from the
dropdown menu.

8. Aultocalibration runs.
The autocalibration takes about 1 minute to complete.

9. Make sure that no error messages are displayed as a result of the autocalibration.

MEMO: Refer to Chapier 8, “MAINTENANCE” of the R3681 Series User’s Guide if
error messages are displaved as a result of the autocalibration.

Switching off power

Press | POWER | Lo swilch ofT this instrumenl.
The final procedure is complete and the power is automatically turned off.
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4. MEASUREMENT EXAMPLES

This chapler describes how 1o use this oplion by using specilic measurcment cxamples.

4.1 Modulation Accuracy Measurement of the QPSK Signal

Signal Specifications

Table 4-1 shows the signal specilications.

Table 4-1  Signal Specifications
Symbol rate | MHz.
Modulation format QPSK

Signal

Continuous wave

Transmission [iller

Nyquist, roll-ofl [actor: 0.5

Conncclions

Center frequency 2 GHz~
Output level -10 dBm
R3681
1
Signal source T
]
RF Cable

SMA(m) - SMA(m)

Note:  The R3671 uses the N(m)-SMA(f) adapter.

Figure 4-1  Modulation Accuracy Measurement Connection Diagram
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4.1 Modulation Accuracy Measurement of the QPSK Signal

Mecasurcrment condition sellings

1. Touch [Config] on the menu bar and select [Modulation Analyzer].
2. Touch [Meodulation] on the menu bar and select [Vector Modulation Analysis].

3.  Touch the {FREQ} button on the function bar.

4. Touch the |

ey on the soft menu bar.

5. Press|2]and on the keypad.
The center [requency is sel Lo 2 GHe.

6. Touch the {TRIGGER} button on the function bar.

7. Touchthe Ti > key on the soft menu bar.

“key on the soft menu bar,

8. Touch the :Fre

The trigger source is set Lo the inlernal trigger.

9. Touch the {INPUT} button on the function bar,

10. Touch the :
The [Input Setup] dialog box is displaycd.

key on the soft menu bar.

L1. Set[Input] in the [Input Setup] dialog box to [RF].
12. Set the [1Q Inverse] option butlon in the [Input Setup] dialog box 10 [OFF].

Figurc 4-2  [Input Setup] Dialog Box

13. Touch the close button 3%
box.

in the [Input Setup] dialog box to close the dialog

14. Touch the {LEVEL} bulton on the function bar.

t key on the soft menu bar.

The Ref Level is automatically set to the optimum value.

16. Touch the {MEAS SETUP} bution on the lunction bar.

17. Touch the

The [Measurement Parameters Setup] dialog box is displayed.

key on the solt menu bar.

18. Touch the [Symbol Rate] text box and press and on the keypad.
19. Set [Modulation Format] to [QPSK].
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20.

21.

22,

23.
24,
25.

26.

27.

28.

4.1 Modulation Accuracy Measurement of the QPSK Signal

Set the [Differential Code] option bution o [OFF].

Touch the [A/D Capture Length] text box and press , , @, @, and
on the keypad.

Touch the [Analysis Length] text box and press , , @, @, and on
the keypad.

Set the [Burst Search] option bultton 1o [OFF].
Set the [Compensate Origin Offset] option button to [ON].
Set the [EVM Calculation Method] option button to [RMS].

Figure 4-3 [Measurement Parameters Setup] Dialog Box

Touch the
Parameter

* key on the soft menu bar (o close the [Measurement
ialog box.

Touch the °
The [Synchronous Parameters Setup] dialog box is displayed.

key on the soft menu bar.

Set the [Synchronization] option button to [OFF].
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44

29.

30.

36.

£
,;,x’x’x’z T
T

Figure 4-4  [Synchronous Parameters Setup] Dialog Box

Touch the : key on the soft menu bar to close the [Synchronous
Parameters Setup] dialog box.

Touch the me key on the soft menu bar,

The [Filter Parameters Setup] dialog box is displayed.

. Set [Filter Type] in [Meas Filter] to [Sinc].

Touch the [Filter Parameter] text box in [Meas Filter] and press @ I:l ,
and on the keypad.

. Touch the [Filter Tap] text box in [Meas Filter] and press , @ and

on the keypad.

Set [Filter Type] in [Ref Filter] to [Nyquist].

. Touch the [Filter Parameter] text box in [Ref Filter] and press @ D . and

on the keypad.

Touch the [Filter Tap] tcxt box in [Ref Filter] and press , @, and on
the keypad,
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4.1 Modulation Accuracy Measurement of the QPSK Signal

Figurc 4-5 [Filter Parameters Setup] Dialog Box

37. Touch the £
Setup] dialog box.

38. Press the | SINGLE | button on the [ront panel.

The Single measurement is performed and the measurement results are dis-

played.

key on the soft menu bar to close the [Filter Parameters

-40.00 [

Figure 4-6  Modulation Accuracy Measurement Results
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EVM Measurement of the DUT by Using the Equalizing Filter

By using the Equalizing Filter function, the signal source frequency characteristics are canceled and then
EVM of the DUT such as an amplificr or [iller can be measurcd. An example, which is measured by using
the Equalizing Filter function, is shown below,

Signal sourcc

o— T |

Figure 4-7 Connection Diagram using the Equalizing Filter

[Measurement condition settings]

Connect the instruments to the 1-3 path shown in Figure 4-7,
Touch [Config] on the menu bar and select [Modulation Analyzer].
Touch [Modulation] on the menu bar and select [ Vector Modulation Analysis].

Touch the {FREQ} button on the (unction bar.

Touch the

Press|2|and on the keypad.

The center [requency is sel o 2 GHe.

ey on the soft menu bar.

Touch the {TRIGGER} button on the function bar.

Touch the ¢ key on the soft menu bar.

Touch the “key on the soft menu bar,

The trigger source is sct (o the inlernal Irigger.

. Touch the {INPUT?} button on the function bar.

- key on the soft menu bar,
The [Input Setup] dialog box is displayed.
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12.
13.

19.
20.

21.

22

23.

24,
25.
26.

. Touch the close button

. Touch the |

. Touch the |

4.2 EVM Measurement of the DUT by Using the Equalizing Filter

Set [Input] in the [Input Setup] dialog box o [RF].

Set the [IQ Inverse] option button in the [Input Setup] dialog box to [OFF].

Figure 4-8 [Input Setup] Dialog Box

in the [Input Setup] dialog box to close the dialog
box.

. Touch the {LEVELY} button on the function bar.

key on the soft menu bar.

The Ref Level is automalically sel o the optimum valuc.

. Touch the {MEAS SETUP} button on the function bar.

key on the soft menu bar.

The [Measurement Parameters Setup] dialog box is displayed.

Touch the [Symbol Rate] text box and press and on the keypad.
Sct [Modulation Format] 1o [QPSK].

Set the [Differential Code] option button to [QOFF].

Touch the [A/D} Capture Length] text box and press IIl , @ @ and
on the keypad.

Touch (hc [Analysis Length] icxt box and press m, , @, @, and on
the keypad.

Set the [Burst Search] option button to [OFF].
Set the [Compensate Origin Offset] option button to [ON].
Set the [EVM Calculation Method] option button 10 [RMS].
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4.2 EVM Measurement of the DUT by Using the Equalizing Filter
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27.

28.

29.

30.

31.

32

Figure 4-9 [Measurement Parameters Setup] Dialog Box

Touch the - key on the soft menu bar to close the [Measurement
Parameters Setup] dialog box.

Touch the

The [Synchronous Parameters Setup] dialog box is displayed,

© key on the soft menu bar.

Sct the [Synchronization] oplion button to [OFF].

Figurc 4-10  [Synchronous Parameters Setup] Dialog Box

Touch the key on the soft menu bar to close the [Synchronous
Parameters Setup] dialog box.

Touch the Fi

i key on the sofl menu bar.
The [Filter Parameters Setup] dialog box is displayed.

Set [Filter Type] in [Meas Filter] to [Sine].
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4.2 EVM Measurement of the DUT by Using the Equalizing Filter

33. Touch the [Filter Parameter] text box in [Meas Filter] and press @, I:l, ,
and on the keypad.

34. Touch the [Filter Tap] text box in [Meas Filter] and press . IE and
on the keypad.

35. Set [Filter Type] in [Ref Filter] to [Nyquist].

36. Touch the [Filter Parameter] text box in [Ref Filter] and press m, I:l, , and

on the keypad.
37. Touch the [Filter Tap] text box in [Ref Filter] and press , @ and on
the keypad.

Figure 4-11  [Filter Parameters Setup] Dialog Box

key on the sofl menu bar o closce the [Filter Parameters

Setup] dialog box.

39. Press the | SINGLE | button on the front panel.

The Single measurement is performed and the measurement resulls arc dis-
played.

4-9
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4.2 EVM Measurement of the DUT by Using the Equalizing Filter
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Figure 4-12  Modulation Accuracy Measurement Results

40. Touch the {MEAS SETUP} button on the function bar.

41. Touch the

The Equalizing Filter coefficient is created.

key on the soft menu bar.

42. Touch the {DISPLAY} button on the lunction bar.
43, Touch the active window switching icon on the measurement tool bar.

44, Touch [Window2] Lo activale [ Window?2].

45. Touch the
The [Window Format] dialog box is displayed.

‘ key on the solt menu bar.

46. Sclect [Transmission Mag Characteristies].
47. Touch [Window4] to activate [Windowd4].

48. Select [Transmission Phase Characteristics].

49. Touch the
dialog box.

key on the soll menu bar © close the [Window Format]

50. Touch [Window2] to activate [Window?2].

51. Touch the {SCALE} button on the function bar.

52. Touch the

The horizontal-axis and vertical-axis are automatically adjusted to the optimum
scale.

key on the soft menu bar.

53. Touch [Window4] o activate [Windowd].

4-10
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4.2 EVM Measurement of the DUT by Using the Equalizing Filter

54. Touch the key on the soft menu bar.

55. Check the transler characleristics.

Figure 4-13  Transfer Characteristics Measurement Results
56. Connect the instruments to the 2-4 path shown in Figure 4-7.
57. Touch the {MEAS SETUP} button on the Tunclion bar.

58. Touch the

Equalizing Filter is set to ON and the mode, which uses the Equalizing Filter, is
set.

ter key on the soft menu bar.

59. Touch the {LEVEL} button on the function bar.

60. Touch the :

Ref Level is automatically set to the optimum value.

key on the soft menu bar.
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4.2 EVM Measurement of the DUT by Using the Equalizing Filter

61. Press the | SINGLE | button on the front panel.

The Single measurement is performed, and the DUT measurement results cor-
rected by the equalizing process are displayed.

Figure 4-14 DUT Measurement Results

4-12
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5. MENU MAF, FUNCTIONAL EXPLANATION

5. MENU MAP, FUNCTIONAL EXPLANATION

This chapler describes the configurations and [unctions ol the sofl keys displayed on the touch screen of the
single-carrier general-purpose modulation analysis option.

MEMO

*  |....]| Used to enclose a menu name, key name, item name in the dialog box, button name, or the name of selected
items in lists and menus.

*  {....} Shows a function button on the function bar.

©: Shows a soft key on the soft menu bar.

« A dialog box is surrounded by a broken line.

®  Operations are supposed to be made through the touch screen and “touch” means to press a button or a key.

5.1 Menu Index

Operation Key Pages Operation Key Pages
| A/D Captlure Length] coeeeeniiieeeenne 5-4, 5-5 [Modulation Format] ....coooeoieiieiieiennnn. 5-4, 5-5
[Amplitude Synchronization] ................. 5-4, 5-6 [Phase Error Spectrum] ...oooovverrnenenees 5-10
[Analysis Length] ..o 5-4, 5-5 [Phase Error vs Symbol] .ocooviiinenne, 5-10
| Analysis Start OfTsct] coeeeecniciieienne 5-4, 5-6 [Phasc vs Symbol]| ..o 5-10, 5-11
[Baseband Tnput] .coocoeeveeeiivieeiceeeee 3-15 [Power Spectrum] ooooooveieeeereeieeeienene 5-10
[Burst Search] .....ooovioiiiiiiii s 5-4, 5-5 [Power vs Symbol] ..o, 5-10
[Compensate Origin Offset] ... 5-4, 5-6 [Q Eye Diagram| ..occcooecvemeiiniiieeenne 5-10, 5-11
[Constellation] ........coooviiioviieeeeeeee e, 5-10, 5-11, [Ref Filter] ..o 5-4, 5-7
5-12 [Search Threshold] .......coovveiiiiiieininns 5-4, 5-5
[Demodulated Data] ..ocooooovvvveeivvivreennene. 3-10, 5-11 [SYmbol] e 5-10, 5-12
[Differential Code] coocveevvririeiiiiieeeeeeeee. 54, 55 [Symbol Rate] oo, 54, 55
|[EVM Calculation Mcthod| ..oovveriiiiiinens 5-4, 5-6 [Synchronization| ..., 5-4, 5-6
[EVM Spectrum] .coovrevcirrrrrinenrieicnninnon 3-10 [Synchronous Length] ..o, 5-4, 5-6
[EVM vs Symbol] ..o 5-10 [Synchronous Offset] oo, 54, 56
|Filter Parameter] v iiiieicneceiens 5-4, 5-7 [Synchronous Word| .. 5-4, 5-6
[Filter Tap] cvovvvcverieirerveeecisnirrsisreesseseenns 3-4, 5-7 [Total ReSUlt] v eemee s 5-10, 5-11
[Filter TYPe] «veeoeeeeeeeeeeee e 5-4, 5-6, [Trace] oo e 5-10, 5-12
5-7 [Trace & Symbol] 5-10, 5-12
[Frequency Eye Diagram] co.oovvovvenneennns 53-10, 5-11 [Transmission Mag Characteristics] ....... 5-10, 5-12
[Frequency vs Symbol] ... 5-10, 5-11 [Transmission Phase Characteristcs] ..... 5-10, 5-12
[I Eye Diagram] .o 5-10, 5-11 [User Filter Tap] .o 5-4, 5-7
L1 2 o S 3-15 [vs Symbol Graph] ..o, 5-10, 5-12
[TQ INVETSE] weveereeiveeireeieeeeeie e 5-15 [DISPLAY ) oo 5-10
[LANG] ceiiiiiiie e 5-10, 5-12 [FREQ} e 5-18
[Load File] s 3-4, 5-6, {INPUT'} oo csireeeeriee s cneeees 5-15
57 [LEVEL} oo 5-17
|Load Meas FILEr] i 5-4, 5-6 {MEAS MODE} ..o, 5-4
[Load Ref FIter] v 3-4, 5-7 IMERT] e vresssias s esnrnerens 5-14
[Mag Error Spectrum] ...ooeveeeviinennnnnnne 5-10 [SCALE} e 5-13
[Mag Error vs Symbol] .. 5-10 [TRIGGER} ..ottt 5-16
[Meas FIlter] ....oovivvriieiicerecernrssnnesinenns 5-4, 5-6 ANalysis RESTAM .ooovvnrrierrvrineeirirrinineenes 5-4, 5-5
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5.1 Menu Index

ATT e 5-17
Auto Level Set oo 5-17
Auto Scale ... 5-13
AVEIAZC (it 5-4, 5-8
Average Peak Type .o 5-4, 5-%
AVETAZE UINES eeirirririeneerecriee e receeieas 54, 5-8
BIuclooth ..o 5-4, 5-8
CDPD L neeenes 5-4, 5-8%
CoNLET .voveiei e 5-18
Channel Number ..., 5-18%
DECT oo ieree e sneeenes 5-4, 5-8%
Delta Marker ...coccooeiveiieiiieiie s 5-14
Display Type oo 5-10, 5-12
Dual DISPIAY covveveieicinnrrvrrerineeirssrrernneees 5-10, 5-12
DVB-C e 54, 538
Equalizing Filter ..., 54, 5-9
BXE] e 5-16
BXU2 e 5-16
Filter Paramelers v iciinnens 5-4, 5-6
Free RUN oo esas s 5-16
Freq Offset v 5-18
GSM e 5-4, 5-7
TE POWET <ovieviiireiievrneccviinrresnnessssssnsnne s 5-16
Input Setup ..o 5-15
LINK it 5-16
Make EQUAlIZET ..ovvvveiirrveeecsansrrenes 5-4, 5-%
Marker ..o 5-14
Marker Interlock v, 5-14
Marker OFF ..o iveeeenessnrns 5-14
Meas Parameters ........oooovveeeeeiiieeeeieiennnne. 54, 55
Min ATT ot 5-17
PDC e 5-4, 5-7
Peak Search .....ocooveeiiiiiiis 5-14
PHS et 5-4, 5-8
Preamp On/Of oo 5-17
Quad Display ... 5-10, 5-12
RelLevel v, 5-17
Ret OFffSet v vrvrne e 5-17
Refresh Cycle oo 54, 5-8
RCLUITL oottt 5-4, 5-6,
57, 5-8,
5-12, 5-16
Save Demod Data .o, 5-10, 5-12
Scale Tnterlock ..o 5-13
Single Display ..o 5-10, 5-12
Standard s 5-4, 5-7
Symbol Start .. 5-13
Symbol SIOP v 5-13
Synchronous Paramelers ... 54, 5-6
TETRA .o 5-4, 5-8%
Trigger Delay ..o 5-16

5-2

Trigger S1ope ..o 5-16
Trigger SOUCE .ivvrrvvrereecinnrrsirrerseeinnns 3-16
Window Format .........ccoovviiiciiienes 5-10
X Scale Lell v cciieeer 5-13
X Scale Right oo 3-13
Y Scale Lower ....ooooievieiieceees 5-13
Y Scale Upper o 5-13
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5.2

5.3

5.2 Switching Communication Systems

Switching Communication Systems

The menu bar of this option is arranged as follows:

[File] [System] [Config] [Modulation] [Cal] [Special]

The menu bar consists of the same items as those of Spectrum Analyzer.
Sclect [Modulation Analyzer] (rom [Config] on the menu bar 1o select a modulation analysis [unction.

Select [Vector Modulation Analysis] from [Modulation] on the menu bar to select the single-carrier gen-
gral-purpose modulation analysis function.
Function Bar

This section describes the functions of each function button displayed on the function bar. The configuration
of the function buttons of this opticn is as follows:

MEAS

SETUP DISPLAY SCALE MEKR INPUT TRIGGER LEVEL FREQ

5.4

Il you 1ouch a bulton on the funclion har, the relevant sofl keys are displayed on the solt menu bar.

Soft Menu Bar

The area located on the right-hand side of the screen and in which soft keys are displayed is called the soll
menu bar.

It you touch a button on the function bar, the relevant soft keys are displayed on the soft menu bar.

5-3
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5.5 Description of the Function of Each Key

5.5 Description of the Function of Each Key

5.5.1

This section describes the function of each key.

If {MEAS SETUP} is touched, soft keys, which relate to analysis parameter settings, are displaved on the

{MEAS SETUP}

solt menu bar.
{MEAS SETUP}

Measurement Parameters Setup

[Symbol Rate]

[Modulation Format]
[Differential Code]

[A/D Capture Length]
[Analysis Length]

[Burst Scarch]

[Search Threshold]
[Amplitude Synchronization]
[Analysis Start Offsct]
[Compensate Origin Offset]
[EVM Calculation Method]

Standard

Mecasurement Parameters Sctup

Synchronous Parameters Setup

Filter Parameters Setup

Standard

Average

Synchronous Paramcters Sctup

[Sy¥nchronization]
|Synchronous Word]
[Synchronous Length]
[Sy¥nchronous Offset]

Filter Paramcters Sctup

[
I |Filter Type|

" [Loud Meas Filter]
: [Load File]

| | Filter Parameter]
: [Filter Tap]

| [User Filter Tap]

: I Ref Irilter|

[ [Filter Type]

: [Load Ref Filter]

| | Load File]

: [Filter Parameter]
| [Filter Tap]

: |User Filter Tap]



R3681 Series OPT64 Single-Carrier General-Purpose Modulation Analysis Software User’s Guide

[Symbol Rate]

[Modulation Format]
[Differential Code]

[A/D Capture Length]

[Analysis Length]

[Burst Search]

[Search Threshold]

5.5.1 {MEAS SETUP}

The measurement of AD data, which has already been acquired,

restarts by touching the

MEMO: Even if Average is set to ON, the analysis is performed with-
out Average.

The dialog box, which is used
is displayed by touching the

ement conditions,

Scts the symbaol rale of the signal.
The setting range is 10 kHz to 20 MHz and the setting resolution
is 10 Hz.

MEMO: A symbol rate of 270833 Hz can be set to perform the GSM
analysis. Set the symbol rate of hardware to 1625/6 kHz and
perform the analysis gfter setting the symbol rate to 270833
Hz.

Selects the modulation format of the signal.

Sets whether the modulation format of the signal is Ditferential
Code. This parameter cannot be set when Modulation Format is
set to w/id DQPSK,

Sets the number of symbols of A/D data acquired into memory.

MEMO: Lower limit of the setting
BPSK, QPSK, /4 DQPSK, 8PSK, FSK,
MSK: 100, 160AM: 300, 320AM: 320,
640AM: 600, 1280AM: 1000, 2560AM: 1200

Upper limit of the setting
Except for FSK: 50000, FSK: 25000

Set the number of symbols to be analyzed.

MEMO: Lower limit of the setting
BPSK, OPSK, w4 DQPSK, 8PSK, FSK,
MSK: 100, 16QAM: 300, 320AM: 320,
O640QAM: 600, 1280AM: 1000, 2560AM: 1200

Upper limit of the setting
Except for FSK: 10000, FSK: 5000

Scis whether to scarch for the burst in the acquired data by soll-
ware.

ON: Scarches for the burst by soltware.
OFF: Docs not scarch [or the burst by soltwarc.
Sets the threshold that is used when the software searches for the

burst. This paramcter cannol be sel when Burst Search is scl 1o
OFF.
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5.5.1 {MEAS SETUP}

[Amplitude Synchronization] Scis whether (o synchronize with amplitude when scarching [or

[Analysis Start Offset]

[Compensate Origin Offset]

[EVM Calculation Method]

[Synchronization]

[Synchronous Word]

[Synchronous Length]

[Synchronous Offset]

[Meas Filter]
[Filter Type]
[Load Meas Filter]

[Load File]

5-6

the burst. This parameter cannot be set when Burst Search is set
to OFFE.

ON: Synchronizes with amplitude.

OFF: Does nol synchronize with amplitude.

Specities the number of offset symbols of the analysis start point
agains! the rising edge of the burst when the burst signal is mea-

sured. This parameter cannot be set when Burst Search is set to
OFF or Amplitude Synchronization is set to ON.

Sets whether to compensate the origin offset when the modulation
accuracy is calculated.

ON: Compensates the origin offset.
OFF: Does nol compensale the origin ollscl.

Sets the calculation method of the reference level when the mod-
ulalion accuracy is caleulated.

RMS: Sets the reference level to the RMS value of the
amplitude of the ideal signal.

Max: Sets the reference level to the maximum value of the
amplitude of the idcal signal.

When the : ey is touched, the dialog box closes and the
soft key array on the soft menu bar returns to the previous menu.

The dialog box, which is used to conditions,

is displaycd by touching the |

st the synchrono

Sets whether to perform a measurement synchronized with Sync
Word.

Sets the user-defined Sync Word, This parameter cannot be set
when Synchronize is set (o OFF.

Sets the bit length of Sync Word. The setting resolution 1s the
number ol bils per symbol in the modulation lormat set in [Mod-
ulation Format]. This parameter cannot be sel when Synchronize
is set to OFF.

Sets the number of offsct symhols of Sync Word. This parameler
cannot be set when Synchronize is set to OFF

When the | ey 1s touched, the dialog box closes and the
sofl key array on the sofl menu bar returns o the previous menu.

The dialog box, which is used to set the receiving filter and the

reference filter, is displayed by touching the
key.

Set the receiving filter.
Sct the wype of the receiving [ilier.

Loads the user [ilter. The user filter can be loaded only when Filter
Type is sel o User.

Displays the [ile name of the user [iller o be loaded.
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[Filter Parameter]

[Filter Tap]

[User Filter Tap]
[Ref Filter]

[Filter Typel

[Load Ref Filter]

[Load File]

[Filter Parameter]

[Filter Tap]

[User Filter Tap]

5.5.1 {MEAS SETUP}

Scis the [ilter parameter. Filter Parameter cannot be sel when Fil-
ter Type is set to User.

MEMGO: In Filter Parameter, the roll-off is set when Filter Type is set
to Nyquist or Roof Nyquist, BT is sef when Filter Type is set
to Gauss, and the cutoff ratio to the oversampling (FSK: 8,
except for FSK: 4) iy sef when Filter Type is set to Sinc.

Sets the number of taps of the filter in units of symbol. This
parameter cannot be set when Filter Type is set to User.

Displays the number of taps of the user filter to be loaded.

Sets the reference filter.

MEMGO: Set the reference filter correctly when Modulation Fornat is
set to FSK or MSK. Inaccurate measurements may be per-
Jformed.

Set the type of the reference filter,

MEMO: When Modulation Format is set to any format except for
FSK and MSK, the signal is interpolated by Dirac Pulse and
then filtered by the reference filter. When Modulation For-
mat is set to FSK or MSK, the phase is interpolated by Rect-
angular and then filtered by the reference filter.

Loads the user [ilter. The user filter can be loaded only when Filter
Type is set to User.

Displays the [ile name of the user [ilier wo be loaded.

Sets the filter parameter. This parameter cannot be set when Filter
Type is sel Lo User or Recl.

MEMGO: In Filter Parameter, the roll-off is set when Filter Type is set
to Nyquist or Root Nyquist and BT iy set when Filter Type is
set to Gauss.

Sets the number of taps of the filter in units of symbol. This
paramclcr cannol be set when Filter Type is sct to User or Recl.

Displays the number of taps of the user filter to be Joaded.

When the

] cy is ouched, the dialog box closes and the
soft key array

e soft menu bar returns to the previous menu.

If the
the soll menu bar.

key is touched, the standards are displayed on

Sets Meas Parameters and Filter Parameters to the PDC measure-
ment conditions,

Sets Meas Parameters and Filter Parameters to the GSM mceasure-
ment conditions.
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5.5.1 {MEAS SETUP}

5-8

Sets Meas Parameters and Filter Parameters to the PHS measure-
ment conditions.

Sets Meas Parameters and Filter Parameters to the DECT mea-
surement ¢onditions,

Sets Meas Parameters and Filter Parameiers to the CDPD mca-
surcment conditions.

Sets Meas Parameters and Filter Parameters to the TETRA mea-
surement conditions.

Sets Meas Parameters and Filter Parameters to the DVB-C mea-
surement conditions.

Sects Mcas Parameters and Filter Parameters (o the Bluctooth mea-
surcment conditions.

When the ‘Re - key is touched, the soft key array on the soft

o the previous menu,

¢ key is touched, the setting menu in the average
measurement is displayed on the soft menu bar.

Sels Average o ON or OFF. Il Average is set 10 ON, the dialog
box used 10 scl the number of times thal averaging is performed is
displayed.

Sets how to calculate the Peak value in the Average measurement.
Calculates the Peak value in all measurcments when Average
Peak Tvpe is set to Hold. Averages the Peak value of each mea-
surement when Average Peak Type is set to Avg. This parameter
cannot be set when Average times is set to OFF,

MEMQO:  Absolute values of Peak Phase Error and Peak Mag Error
are displayed when Average Peak Type is set to Avg.

Sets the number of refresh cycles of the measurement result in the
Average measurement. Refreshes the measurement result every
scl number of times averaging is perlformed. This parameler can-
not be sel when Average times is scl lo OFF.

MEMQ: The measurement result continues to refresh after Average
has beenr completed.

When the - key is wouched, the solt key array on the soft
menu bar returns o the previous menu.

The Equalizing filter is created by touching the
key. If no measurement is performed after hardware settings are
changed, the Equalizing filter cannot be created. The Equalizing
filter cannot be created when Modulation Format is set to FSK.

MEMQ:  After Analysis Length is set to 300 or more and the measure-
ment is performed, the Equalizing filter can be created.
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5.5.1 {MEAS SETUP}

Sets Equalizing Filter to ON or OFF. This parameter cannot be set
belore Equalizing Filter is created.
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5.5.2 (DISPLAY)

5.5.2 {DISPLAY}

If the {DISPLAY} button is touched, soft keys, which relate to the active window format, active window
display 1ype, the number of divided windows, and demodulation data saving, arc displayed on the soll
menu bar.

{DISPLAY]
I—’ — Window Format

— Display Type

Window Format Display Type
Fr=-"=-""""=-—" """ —=-=-==-==-== hl r—-—--—- - - -—-—"=-"=-—-=-
[ I

|Power ¥s Symbol] |¥s Symbol Graph]

-

[
I [Power Spectrum] ! [Trace & Symbol] |
: [EVM vs Symbol] : [Symbol] :
I LEVM Spectrum | I | Trace] I
: [Mag Error vs Symbuol] : [Constellation] :
I [Mag Error Spectrum] I [Trace & Symbol] |
: |Phase Error vs Symbol] : |Symbol] :
I [Phase Error Spectrum] | [Line] |

| [Phase vs Symbol]

I 1Constellation]

: [Frequency vs Symbol]

I [Frequency Eye Diagram]
: I Eye Diagram]

I [Q Eye Diagram]

: [Demodulated Data]

| | Total Result]

: [Transmission Mag Characteristics]

| [Transmission Phase Characteristics]

The dialog box, which i

t the display data, is displayed

by touching the ; at key.
[Power vs Symbol] Displays the power [or cach symbol on a graph.
[Power Spectrum] Displays the power spectrum on a graph.
[EVM vs Symbol] Displays EVM for each symbol on a graph.
[EVM Spectrum] Displays the EVM spectrum on a graph.
[Mag Error vs Symbol] Displays the magnitude error [or cach symbol on a graph.
[Mag Error Spectrum] Displays the magnitude error spectrum on a graph.
[Phase Error vs Symbol] Displays the phase error for each symbol on a graph.
[Phase Error Spectrum] Displays the phase error spectrum on a graph.
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[Phase vs Symbol]
[Constellation]
[Frequency vs Symbol]
[Frequency Eye Diagram]
[1 Eye Diagram]

[Q Eye Diagram]
[Demodulated Data]
[Total Result]

5.5.2 {DISPLAY}

MEMO: EVM vs Symbol, EVM Spectrum, Mag Error vs Symbol,
Mag Error Spectrum, Phase Errvor vs Symbol, and Phase
Error Spectrum are enabled when Modulation is set to any

modulation format except for FSK.

Displays the phase [or cach symbaol on a graph.

Displays the constellation.

Displays the frequency for each symbol on a graph.

Displays the frequency on an EYE diagram.

Displays the I signal on an EYE diagram.

Displays the (@ signal on an EYE diagram.

Displays the demodulated data from the LSB in units of symbol.

Displays the numerical results.

Exceplt [or FSK

Freq Error Carricr [requency error

Frequency Carrier frequency

Tx Power Power through a receiving filter

Peak Power Peak power through a receiving filter
Pcak Faclor Ratio between Tx Power and Peak Power
EVM Error vector magnitude

Mag Error Magnitude error

Phase Error Phase error

1Q Org OfTset  Origin offset

Amp Droop Amplitude droop

IQ Tmbalance  1Q magnitude imbalance
Orthogonal Err  1Q orthogonal error

1Q Skew 10 skew

SymRatc Error  Symbol rale error

MEMO: IQ Imbalance, Orthogonal Err, 10 Skew, and SymRate
Error can be analyzed when Modulation Format is set to
any modulation format except for BPSK and MSK, and Fil-
ter Type of Ref Filter is set fo any filter type except for Rect,

FSK

Freq Error Carrier frequency error

Frequency Carrier frequency

Tx Power Power through the receiving filter
Pcak Power Pcak power through the receiving [ilier
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5.5.2 (DISPLAY)

Peak Factor Ratio between Tx Power and Peak Power
1Q Org Offset  Origin offset

Amp Droop Amplitude droop

Max Deviation Maximum frequency deviation

Min Devialion  Minimum [requency devialion

Min/Max Deviation
Ratio between Max  Deviadon and  Min
Deviation

[Transmission Mag Characteristics]
Displays the magnitude transfer characteristics of the transmitter
on a graph.

[Transmission Phase Characteristics]
Displays the phase transfer characteristics of the transmitter on a
graph,

MEMQO: Transmission Mag Characteristics and Transmission Phase
Characteristics are enabled after Equalizing Filter is cre-
ated.

“ key is touched, the dialog box closes and the
soft key array on the soft menu bar returns to the previous menu.

The dile(F box, whi(,h is used to set the display type, is displayed

ey.

[vs Symbol Graph] Sets the dlsplay type of the symbol axis graph.
[Trace & Symbol] Displays both symbol points and their loci.
[Symbol] Displays symbol points only.
[Trace] Displays loci only.

[Constellation] Sets the constellation display type.

[Trace & Symbol] Displays both symbaol points and their loci.
[Symbeol] Displays symbol points only.
[Line] Displays symbol points which are connected by straight line.

When the key is louched, the dialog box closes and the
soft key array on the soft menu bar returns to the previous menu.

Zooms into the window set to the active display when the display
is split into quarters.

Zooms into the window set to the active display and the following
window when the display is split into quarters.

Splits the display inlo quarters.

Saves the demodulated data.
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5.5.3 {SCALE}

5.5.3 {SCALE}

It the {SCALE} button is touched, soft keys, which relate to the Symbol-axis, X-axis, and Y-axis scale
scilings on the active window, arc displayed on the soft menu bar.

{SCALE}

L

Scis the horizontal axis and vertical axis aulomatically.

Synchronizes the scale with the Symbol-axis on the displayed
graph.

Sets the minimum value on the Symbol-axis.
Scis the maximum value on the Symbol-axis.
Sets the minimum value on the X-axis.
Sets the maximum value on the X-axis,
Scts the maximum value on the Y-axis.

Sets the minimum value on the Y-axis.

5-13
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5.5.4 (MKR)

5.54
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{MKR}

If you touch the {MKR]} button, the soft keys related to the marker setup are displayed on the side menu
bar. Functions, which arc cnabled, depend on the type ol the graph in an active window. Il a window cxcepl
for graph is active or if no graph data is given because the measurement has not been performed, these
functions are unavailable.

[MKR)

|—}

Sets the X-axis position of the normal marker.

Switches the delta marker display tunction ON and OFF

ON: Displays a delta marker at the same position as a nermal
marker. Displays the relative value between a delta
marker and a normal marker (measurement value such
as EVM) in the marker arca.

OFF: Hides a delta marker display.
Performs a peak search.

Synchronizes with the Symbol-axis marker on the displayed
graph.

Hides marker display.
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5.5 {INPUT}

5.5.5 {INPUT}

If the {INPUT} key is touched, the soft keys related to the setup of the input format to the instrument are
displaycd on the soll menu bar.

{INPUT}
LT ——— oput) |
' [Baseband Input] :
| [1Q Tnverse] I

IT you touch th % key, the dialog box usced 1o sct the
input format 1o 1 nt appears. Sci the input formal in
accordance with the measured signal.

[Toput] Scis the input path of the signal.
RF: Sets the input path to the RF signal inpul.
Baseband(I&Q):
Sets the input path to the 1Q signal (bascband) input.
[Baseband Input] Sets the coupling when the TQ) signal is input,
AC: Selects the AC coupling.

DC: Selects the DC coupling.

[1Q Inverse] Sclects whether o invert the phase ol the measured signal.
ON: Inverts.
OFF: Does not invert,
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5.5.6 (TRIGGER)

5.5.6 {TRIGGER}

If the {TRIGGER} button is touched, the soft keys related to the trigger setup are displayed on the soft
menu bar.

{TRIGGER}

ey is touched, the soft keys related to the
splayed on the solt menu bar.

trigger sclup are

Acquires data according to the internal timing of the instrument
and analyzes.

Acquires dala in synchronization with the IF signal and analyzes.

Acquires data in synchronization with the external signal entered
into the EXT TRIG TN [ connector and analyzes. The threshold
level for Extl is fixed 1o the TTL level.

Acquires data in synchronization with the external signal entered
into the EXT TRIG TN 2 connector and analyzes. The threshold
lIevel for Exi2 can he sel.

Acquires data in synchronization with the trigger of an optional
function and analyzes.

MEMO: For information on how to use the link trigger, refer to the
manual of the option in which the link trigger is used.

Returns to the previous soft key array on the soft menu bar.

Switches the trigger slope polarity + and -,

Available only for IF Power, Extl, Ext2, and Link.

+: 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 rigger peint. When analyzing, the start
position of AD data acquisition is shifted to the delay time. This
sclling is enabled only when Trigger Source is sel o IF Power,
ExL1, Ext12, and Link.
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5.5.7

{LEVEL}

5.5.7 {LEVEL}

If the {LEVEL} button is touched. the soft keys related to the setup of the attenuator and reference level

arc displayed on the solt menu bar.

{LEVEL}

L

Scts the relerence level w the optimum value according © the
measured signal. When the key is pressed, Auto Level Set is exe-
cuted.

IMPORTANT: While Auto Level Set is being executed, the level of the
measured signal must remain constant. Auto Level Set
is executed for data acquisition time which depends on
Symbol Rate and A/D Capture Length. When Symbol
Rate is set to 10 kHz and A/D Capture Length is set to
30000, Auto Level Sef acquires data for five seconds
every time ATT is changed. If the reference level
changes a lot, it takes a long fime to complete Auto
Level Set.

Sets the reference level.

Scis the altenualtor.

Auto: Automatically sets the attenuator value based on the
reference level.

Man: Sets the attenuator value.

Sets the Min ATT lunction 1o ON or QFF.

On: Secls the minimum aticnuator valuc and restricts the
allenuator regardless of whether ATT is Aulo or
Manual.

QIT: Cancels the Min ATT restriction.

Sets the preamplifier function to ON or OFF,

Swiltches the relerence level offsel function ON and OFF.

On: Sets the offset value and changes only the display of the
reference level by the oflfscl value.
{Displayed reference level = Sct value + Offsel valuc)

OIT: Canccels the olfsct function.
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5.5.8 (FREQ}

5.5.8
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{FREQ}

If the {FREQ} button is touched, the soft keys related to the measurement trequency setup are displayed on

the selt menu bar.

{FREQ}

Sets the center frequency of the measured signal.

IMPORTANT: Set the center frequency correctly. If if is set incor-
rectly, an error may occur in the center frequency
error measurement and the measurement may be
incorrect,

It the channel number is set, the center frequency is automatically
set by using the following formula.

(Center frequency) = (Channel interval) x (Channel number +
Channel otfset) + (Start frequency)

The parameters such as the channel interval, and the channel
number setting range depend on the Standard selected by
[Special] =[STD...]. For more information, reler 1o the R3681
Sceries User's Guide.

Switches the center frequency otfset function ON and OFF,

On: Sets the offset value and changes only the display of the
center frequency by the offset value.
(Displayed center frequency = Set value + Offset value)

Off; Cancels the oftset function,
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5.5.9

5.5.9 Measurement Tool Bar

Measurement Tool Bar

Functions such as waveform range selection and active window selection are displayed as icons.

The lollowing [unctions can be used by wouching the icons.

o

ST

Active window switching icon
Used to make one of the split windows actlive.

Range specification icon (X-axis mode)
Used o specily a range in the window in which the waveform is
displayed. After touching the icon, touch both sides of the range
to be specified.

Range specification icon (range mode)
Used to specify a range in the window in which the waveform is
displayed. After touching the icon. touch the upper left corner and
the lower right comer of the range 1o be specificd.

Peak search icon Used to place a marker on the peak after searching for the peak of
the wavelorm.

Used to zoom in on the waveform displayed in the window. If you
touch this icon aficr specifying the range by using the range spec-
ification icon, the range zooms in.

Zoom oul icon Used to zoom out [rom the wavelorm displayed in the window.

Range shift icon Used to scroll the display without changing the scale,
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6.1

6. SCPI COMMAND REFERENCE

SCPI COMMAND REFERENCE

This chapler describes the SCPL command reference (or this instrument.

Command Reference Format

This section describes the lormat and layoul used to describe commands in this chapter.
Each description includes the [ollowing ilems:

Function description

SCPI command

Parameter

Query reply

*  |Function description|
The usage of commands and operations in this instrument.
* |SCPI command|

The SCPI command displays the syntax of a command sent from the external controller to this instru-
ment. The syntax consists of a command and a number ol paramclers. The command and the parameters
are separated by a space.
Il a command has multiple parameters, they are separated by commas (). The three points {...) displayed
between commas represent the parameter(s) omitted at that position,
For example, the descriplion <numeric valuce 1>,..., <numeric value 43 shows thal [our paramelers, <nu-
meric value 1>, <numeric value 2>, <numeric value 3>, and <numeric value 4>, are required.
Il the parameter is a character siring Lype such as <characler string>, <character string 1>, the parameter
must be enclosed in double quotation marks (<), Tf the parameter is <block>, it shows the block format
data.
Text written in lowercase alphabetic characters in the syntax can be omitted.
For example, “:CALibration:CABLe” can be abbrevialed o “:CAL:CABL.”
The marks used in the syntax are defined as follows:
< > Shows a parameter required for sending a command
| 1: Shows thal the command is oplional
It can be omitted
{}: Shows that only one item is required Lo be selected from multiple ilems
|: Used as a delimiter for multiple items written in curly brackets {..}
<ch>: Written in the command header and shows the target input channel number of the commanc
The channel number can be omitted. However, when it 1s written, channel number 1 is se-
lected
<screen>: Written in the command header and shows the target screen number of the command
The screen number can be omilted. However, when it is written, a valuc [rom 1 10 4 can be

selected
[{1]2[3]4}]
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6.1 Command Reference Format

6-2

For example, Il the syntax below is specilied, :CALC:CORR:EDEL:TIME (.1 and :
CALCULATE:SELECTED:CORR:EDEL: TIME 25E-3 are valid.

Syntax: CALCulaic{|1]2|3|4}]:SELccled|:CORRection:EDELay: TIME <numeric valuc>
[Parameter]
Describes a parameler required [or sending a command.
If the parameter is numeric type or alphabetic, it is enclosed in angle brackets (< >).
Tt the parameter is optional, it is enclosed in curly brackets ({ }).
In this manual, parameler types are described in the [ollowing [ormats:
<int >: A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to an in-
leger in this instrument
<real > A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to a valid-
digit rcal number in this instrument
< bool > Either OFF or ON can be entered.
< str > A character string enclosed in quotation (* 7) or double quotation (* ) marks,
<block>:  Block data Lype
The data content is an 8-bit binary data array
<tlype >  Characler dala seleeted from multiple types
[Query reply]
When there is a query reply to the command, the data format used lor reading the query is described.
Each paramster to be read is enclosed in curly brackets ({ }). If multiple items, which are delimited by
a vertical bar (|), exist in curly brackets ({ }), only onc ol thosc ilems is read oul. I parameters arc de-
limited by commas (,) multiple parameters can be read out. The three points (...) displayed between com-
mas represent data omitted from that position. For example, the description {numeric value 1}.....
{numeric value 4} shows thal [our paramelters {numeric value 1}, {numeric value 2}, {numeric valuc
31, and {numeric value 4} are read.
If the parameter Lo be read is enclosed in square brackets ([ 1), the parameler may be omitled, depending
on the measurement result, etc.
IT the parameler (o be read is a value in a unil, a desceription such as “Unit: dBm™ is added 1o display the
unit of the parameter value. However, only when the parameter is described in a level unit “dBm™, the
level unit selected at that time will be applied to the parameter.
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0.2 Common Commands

This section describes common IEEE commands.

6.2 Common Commands

Function description SCPI Command Parameter Query reply Remarks
Clears the status byte and related data | *CLS - -
Macro definition for GET *DDT <block> <block> *1
Sets the standard event status cnable | *ESE <int> <int>
register
Reads the standard event status regis- | *ESR? - <int>
ler
Device inquiry *TDN? - <S> *2
Notifies when all running operations | *OPC - 1
arc complele
Loads the device scilings *RCL <int> | POFF - *3
Resets the device *RST - -
Saves the device settings *SAV <int> <int>
Seits the serviee request cnable register | *SRE <int> <inl>
Reads the status byte register *STB? - <int>
Triggers the device *TRG - -
Wails until all running operations are | ¥WAI - -

complete

*1.  If the *DDT? command is executed when the macro is undefined, a zero-length block data (#10) is returned.
*2:  <str>is output in the following format: maker name, model name, serial number and version number.
#3:  POFF indicatcs the paramcter sellings when the power was last swilched ofT.
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6.3 List of Commands

6.3 List of Commands

6.3.1 Subsystem-SYSTem
Function description SCPI command Parameter Query reply Remarks

Conlig
Measurement system selee- | :SYSTem:SELcet SANalyzer| SANMAN
tion MANalyzer

Modulation
Modulation analysis system | :SYSTem:SELect:MO1ulation VM ANalysis VMAN
selection

Presel
Each mcasurcment system | :SYSTem:PRESct - -
paramcter initialization
All measurement systems :SYSTem:PRESet:ALL - -
initialization

Log
Inguiry about the ercor that | :SYSTem:ERRor - <int><str>
occurred last
Inguiry about the details of | :SYSTem:ERRor ALL - <ints,<str>
the creor log

6.3.2 Subsystem-INPut

Function description SCPI command Parameter Query reply Remarks

ATT/Preamp
ATT setting (Manual) :INPut; ATTenuation <rcal> <real>
ATT(Aute/Manual) INPut: ATTenuation: AUTO OFF|ON OFF|ON
Min ATT selling ANPul: AT Tenuation: MINimum <real> <real>
Min ATT ON/OFF (INPut: AT Tenuation: MINimum: STATe OFF|ON OFF|ON
Preamp ON/OFF INPut: GAIN:STATe OFF|ON OFF|ON

Input Setup
Input Signal RF/Baschand JINPut:SIGNal RF|BASchand REBAS
Baseband Input AC/DC INPut:BASeband ACDC ACDC
10} Inverse ON/OFF ANPut:IG:IN Verse OFF|ON OFF|ON

64
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6.3.3 Subsystem-SENSe

0.3.3 Subsystem-SENSe
Function description SCPI command Parameter Query reply Remarks
Frequency
Cenler Freg selling [:5ENSe]:FREQuency: CENTer <real> <real>
Freq (Hfsct setting |:SENSe]: FREQuency: OFFSct <real> <real>
Freq Offset ON/OFF [:SENSel:FREQuency: OFFSet:STATe OFF|ON OFFON
Channel Number selling [:SENSe]:FREQuency:CHANnel:NUMBer <int> <inl>
Auto Level Set
Auto Level Set execution [:SENSe]:POWer. LEVel:AUTO - -
Measurement Parameters
Symbol Rate sctting [:SENSe]:CONDition:SRATe <real> <real>
Modulation Format selection | [:SENSe]: CONDition:MFORmat BPSK|QPSK| BPSK|QPSK|
P4DQPSK|PSKE| | PADQPSK]
QAMI6/QAM32| | PSKEIQAMI14]
QAM6G4| QAM3Z[QAMOGY|
QAM 23| QAM128|
QAM256[FSK]| QAM256|FSK]
MSK MSK
Differencial Code ON/OFE | [:SENSc]:CONDition:12CODe OFF|ON QFF[ON
A/D Capture Length setting | [:SENSe]: CONDition: CAFTure:LENGth <ing> <int>
Analysis Length selling [:SENSe]:CONDition: ANALysis:LENGth <int> <inl>
Burst Scarch ON/OFF |:SENSc|:CONDition:BSEarch OFF|ON OFFON
Search Threshold setting [:SENSe]:CONDition:STHReshold <real> <real>
Amplitude Synchronization | [:5ENSe]: CONDition: ASY Nehronization OFF|ON OFF|ON
ON/OFF
Analysis Start Offset setting | [:SENSe]: CONDition: ASOFfset <ine> <int>
Compensate Origin Ofllsel [:SENSe]: CONDition: COOF[sel OFF|ON OFF|ON
sctting
EVM Calculation Method [:SENSe]: CONDition:ECMethod RMSMAXimum | RMSMAX
RMS/Max
Synchronous Paramelers
Synchronization ON/QOFF [:SENSe]:CONDition:SYNChronization OFF|ON QFF[ON
Synchroncus Word setting [:SENSe]:CONDition: SYNChronous: WORD <str> <§tr> Hexadecimal
character
string
Synchroneus Length setting | [:SENSe|:CONDition:SYNChronous:LENGth <int> <int>
Synchroncus Ollsel selling [:5ENSe]: CONDition: Y NChronous :OFFSeL <ini> <inl>
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6.3.3 Subsystem-SENSe

Function description SCPI command Paramcter Query reply Remarks
Filler Paramelers
Meas Filter Type Nyquist/ [:SENSc]:CONDiton:MFILter:TYPE N Y Quist| NYQIRNYQ|
Root Nyquist/Gauss/Sinc/ RNY Quist| GAUS|SINC]|
User GAUSs|SINC| USER
USER
Load Meas Filter cxecution | [[SENSc[:CONDition;MFILtcr:LOAD <5t - Absolute
path to the
file.
Meas Filier Parameter setling | [:SENSe]: CONDition:MFI Lier:PARameter <real> <real>
Meas Filter Tap setting [:SENSe]:CONDition:MFILter: TAP <int> <int>
Ref Filter Type Nyquist/Root | [:SENSe]:CONDition:RFILter:TYPE NYQuist| NYQRNYQ|
Nyquist/Gauvss/Rect/User RNY Quist| GAUS|RECT|
CAUSsRECT| USER
USER
Load Ref Filter execution [:SENSe]:CONDition:RFILter:LOAD <S> - Absolute
path 10 the
file
Ref Filter Parameter setting | [:SENSe]:CONDition:RFILter:PARameter <real> <real>
Rel Filter Tap seuing [:SENSe]:CONDiton:RFILer: TAP <ini> <int>
Standard
Standard setting (PDC} [:SENSe]:CONDition:STANdard:PDC - -
Standard setling (GSM) [:SENSe]:CONDition:STANdard:GSM - -
Standard sctting (PHS) [:SENSc]:CONDition:STANdard:PHS - -
Standard setting (DECT) [:SENSel:CONDition:STANdard:DECT - -
Standard setling (CDPD} [:SENSe]:CONDiton:STANdard:CDPD - -
Standard sctting (TETRA) LSENSe:CONDition;STANdard; THTRA - -
Standard setting (DVB-C} [:SENSe:CONDition:STANdard:DVBC - -
Standard setling (Bluetooth) | [[SENSe]:CONDition:STANdard:BLUETOOTH | - -
Average
Average ON/OFF [:SENSe]:CONDition: AVERage[:STATe] OFF|ON OFF|ON
Average selling [:SENSe]:CONDiton:AVERage: COUN1 <int> <int=
Average Peak Type Hold/ [:SENSc|:CONDition: AVERagze: PTY Pe HOLD|AVERage | HOLD|AVER
Average
Average Refresh Cycle set- | [:SENSe|:CONDition: AVERage:RCYCle <int> <int>
Ling
Hqualizing Filter
Eqgualizing Filter creation [:SENSe]:CONDition:EQUAlizer MAKE - -
Equalizing Filter ON/OFF [:SENSe]:CONDition: EQUAlizer OFF|ON OFF|ON
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6.3.4 Subsystem-TRIGger

034 Subsystem-TRIGger
Function description SCPI command Parameter Query reply Remarks
Sequence
Trigger Source ‘TRIGger[:SEQuence]:SOURce IMMediate|IF| IMM/IF[EXTI|
EXTermal | EXT2|LINK
EXTernal2|LINK
Trigger Slope ‘TRIGger[:SEQuence]:SLOPe POSitive| POS|NEG
NEGalive
IF Power sctting ‘TRIGger[:SEQuence]: LEVeLIF <real> <real>
Ext2 Trigger Level setting TRIGger[:SEQuence]:LEVel:EXTernal <real> <real>
Trigger Delay selling TRIGger[:SEQuence]:DELay <real> <real>
6.3.5 Subsystem-INITiate
Function description SCPI command Parameler Query reply Remarks
Initiate
Single measurement ANITiae: MEASure : SINGle - -
exceution
Repeat measurement [INITiate: MEASure:REPeat - -
execution
Analysis execution INITiate: RESTart - -
Stop exccution INITiatc: ABORt - -
6.3.6 Subsystem-CALCulate
Function description SCPI command Parameter Query reply Remarks
Marker
Marker ON/OFF CALCulate: MAR Keresern=1[2|3|4>[:STATe] OFF|ON OFHON
Marker X setting :CALCulate: MARKer<sern=1[2|3|4>:X <real> <real>
Marker Y reading :CALCulate:MARKer<scrn=1[2|3|4=1Y - <real>
Marker setting on the Con- | :CALCulate:MAR Ker<scn=1[2|3|4>:8YMBol | <rcal> <rcal>
stellation and Eye displays
I reading on the Constella- | :CALCulate:MARKer<scrn=1|2[3|4>:1 - <real> <I>
tion and Eye displays
Q reading on the Constella- [ ;CALCulate;: MARKer<sern=1|23]4>:Q - <reqls> <>
tion and Eye displays
Marker Interlock ON/OFE CALCulate:MARKer:ILOCK OFF|ON OFF|ON
AMarker ON/OFF :CALCulate:[DELTamarker<scim=1[2|3|4> OFF|ON OFHON

[:STATe]

Peak Search execution

:CALCulate: MARKer<scrn=1[2|3|4>MAXimum
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6.3.7 Subsystem-DISPlay

6.3.7 Subsystem-DISPlay
Function description SCPI command Paramcter Query reply Remarks
Level
Rel Level selling DISPlay: TRACe: Y[:SCALz]:RLEVel <real> <real>
Level Offsct sctting (2MSPlay: TRACe: Y[:SCALe:RLEVel:OFFSet | <rcal> <real>
Level Offset ON/OFF :DISPlay: TRACe:Y[:SCALel:RLEVel:OFFSet | OFF|ON OFF|ON
:STATe
isplay
Multi Screen setting :DISPlay SINGle|DUAL| SING|DUAL|
QUAD QUAD
Window Bormat sclection :DISPlay|: W INDow<scrn=1[2|3]4>]:FORMat PSYMbol| PSYM|PSP|
PSPcetrum| ESYM|ESP|
ESYMbol| MESY|MESP]|
ESPectrum) PESY|PESP|
MES Yinbol] PHSY|FSYM|
MESPectrum| FEYE|CONS|
PESYmbol| IEYE|QEYE|
PESPectrum| TMCH|TPCH]|
PHS Ymbol| DDAT|TRES
ES Y Mbol|
FEYE]
CONStellation|
IEYE|QEYE)
TMCHaracteris-
tics|
TPCHaracteris-
tics|
DDATa| TRESult
Display Type vs Symbol set- | :DISPlay]: WINDow<scm=1[2[3]4>]:5YMBol TSYMbol| TSYM|SYMB]
ting ‘TRACe:TYPE SYMBol| TRAC
TRACe
Display Type Constellation | :DISPlay[: WINDow<scrn=1[2|3]4>] TSYMbol| TSYM|SYMB|
setting CONStellation: TRACe: TYPE SYMBoI|LINE LINE
Scale
Scale Interlock ON/OFF :DISPlay:SCALe:ILOCk OFF|ON OFF|ON
Auto Scale exccution :DISPlay|:WINDow<sern= [ [2[3]4>]:SCALe - -
AUTO
Symbol Start setling :DISPlay[: WINDow<scrn=1[2|3]4>]: TRACe <inl> <int>
:SYMBol:STARL
Symbol Stop sctting :DISPlay: WINDow<scrn=1[2|3|4>]: TRACe <int> <int>
SYMBol:STOP
X Scale Lell seuling :DISPlay[: WINDow<scrn=1[2[3|4>]: TRACe <real> <real>
X[:SCALc]:LEFT
X Scale Right setting :DISPlay[:WINDow<scrn=1[2[3|4>]: TRACe <real> <real>
X[:SCALe]:RIGHt
Y Scale Upper selling :DISPlay[: WINDow<scrn=1[2|3]4>]: TRACe <real> <real>
Y[:SCALe:UPPer
Y Scale Lower setting DISPlay[:WINDow<scrn=1|2[3|4>]: TRACe <real> <real>

Y[:SCALe|:LOWer
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6.3.8

Subsystem-MMEMory

6.3.8 Subsystem-MMEMory

Function description SCPI command Parameter Query reply Remarks
Save/Recall
Saving the sellings of this MMEMory:STORe:STATe <int> - *1
instrument
Loading the settings of this | :MMEMory:LOAD:STATe <ing> - *]
instrument
Mecasurcment condition Save | :MMEMory;SHLect I TEM; VMANalysis:SETup | OFF|ON OFFON
selection
Save Demod Data execution | MMEMory:STORe:DDATa:STATe <int> - *1
*1: A number, which is a maximum of 4-digit and is added wo the lile name ol the data o be saved or loaded. must be specilied in <intz.
6.3.9 Subsystem-MEASure
Function description SCPI command Parameter Query reply Remarks

Total Result(Common)

Frequency Error reading MEASure: TRESult:FERRor <real>.<real> <Hz>, <pprin>

Frequency reading :MEASure; TRESult: FREQuency <real>

Tx Power reading MEASure: TRESult: POWer <real>, <real> <dBn», <W>

Peak Power reading ‘MEASuwre: TRESull:PEAK:POWer <real><real> <dBm>, <W>

Peak Hactor reading :MEASure; TRESult: PEAK: FACTor <rcal>

IQ Origin Offset reading ‘MEASure: TRESult:TQOFfset <real>

Amp Droop reading MEASure: TRESult: AIMRoop <real=>

Total Result(Not FSK)

EVM reading ‘MEASure: TRESult:EVM <real>, <real>, <RMS> <Peak>,
<inl> <Peak Symbol>

Mag Error reading :MHEASure; TRESult:MERRor <real>,<rcal>, <RMS8><Pcaks>,
<int> <Pcak Symbol=

Phase Error reading MEASure: TRESult:PERRor <real>, <real>, <RMS:> <Peak:>,
<inl> <Peak Symbol=

1Q) Imbalance reading :MHEASure: TRESult: [ Mbalance <real>

Orthogonal Error reading MEASure: TRESult:OERRor <real>

1Q) Skew reading ‘MEASure: TRESult:IQSKew <real><real> <sec> <Ul>

Symbol Rate Error reading | :MEASure: TRESult: SRERror <real>,<real> <Hz>,<ppmz>

Total Result(FSK)
Max Devialion reading MEASure: TRESult:IIEViation: MAXimum <real>.<inl> <Hz> <Symbol>
Min Deviation reading :MEASure: TRESult: DXEViation:MINimum <real>,<int> <H7>,<Symbol>

Min/Max Deviation reading

‘MEASure: TRESult: DEViation:RATE

<real>
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6.3.9 Subsystem-MEASure

Function description SCPI command Parameter Query reply Remarks
Trace Data

Power vs Symbol X data ‘MEASurc:PSYMbol:X <block> or #2

reading <ASCIL=

Power vs Symbol Y data ‘MEASure:PSYMbol:Y <block> or #2

reading <ASCII>

Power Spectium X data ‘MEASurc:PSPectrum: X <block> or #2

reading <ASCIL>

Power Spectrum Y dala ‘MEASure:PSPectrum:y <block>> or 2

reading <ASCII>

EVM vs Symbol X data ‘MEASure:ESYMbel: X <block= or *2

reading <ASCIL=

EVM vs Symbol Y dala ‘MEASure:ESYMbol:Y <block> or #2

reading <ASCIl>

EVM Spectrum X data read- | :MEASure:ESPectrum:X <block=> or *2

ing <ASCII>

EVM Spectrum Y datarcad- | :MEASure:ESPectum:Y <block> or #2

ing <ASCII>

Mag Error vs Symbaol ‘MEASwe:MESYmbol: X <block= or *2

X data reading <ASCII>

Mag Error vs Symbol ‘MEASure: MESYmbol:Y <block> or #2

Y data reading <ASCIL>

Mag Error Spectrum ‘MEASure:MESPectrum: X <block>> or 2

X dala reading <ASCII>

Mag Frror Spectrum :MEASure:MESPectrum: Y <block> or #2

Y data reading <ASCIL=

Phase Error vs Symbol :MEASure:PESYmbol: X <block> or =2

X data reading <ASCll>

Phase Error vs Symbol ‘MEASure:PESYmbol:Y <block=> or *2

Y data reading <ASCIL>

Phase Error Spectrum ‘MEASure:PESPectrum: X <block>> or 2

X datarcading <ASCI=>

Phase Error Spectrum ‘MEASure:PESPectrum: Y <block= or *2

Y data reading <ASCII>

Phasc vs Symbel ‘MEASurc:PHSYmbol: X <block> or #2

X data reading <ASCll>

Phase vs Symbol ‘MEASure:PHSYmbol:Y <block=> or *2

Y dala reading <ASCII>

Frequency vs Symbol :MEASurc:FSYMbol:X <block> or #2

X data reading <ASCIL=

Frequency vs Symbol ‘MEASure:FSYMbol:Y <block> or #2

Y data reading <ASCII>

Frequency Eye Diagram data | :MEASurc:FEYE <block> or %3

reading <ASCIL>

Conslellation I data reading | :MEASure:CONStellaton: I <block>> or 2
<ASCII>

Constellation Q data reading | :MEASurc:CONStellation: (3 <block> or #)
<ASCI>
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6.3.9 Subsystem-MEASure

Function description SCPI command Paramcter Query reply Remarks
Transmission Mag Charac- MEASure: TMCHaracteristics: X <hlock: or *2
teristics X data reading <ASCll>
Transmission Mag Charac- | :MEASure: TMCHaracteristics:Y <block> or *2
teristics Y data reading <ASCTI>
Transmission Phase Charac- | :MEASure: TPCHaracleristics: X <block> or *2
teristics X data reading <ASCII>
Transmission Phase Charac- | :MEASure: TPCHaracteristics: Y <block> or *2
lerisiics Y dala reading <ASCI-
I>emodulated Data

Synchronous Tudgment read- | :!MEASure:DDATa:SYNChronous NSYN|SYNC

ing JUDGment

Demodulated Data reading ‘MEASure:DDATa <ASCI> *2
*2: Data of the measurcment Iength is output,
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6.3.10 Subsystem-READ

6.3.10 Subsystem-READ

Function description

SCPI command

Paramcter

Query reply

Remarks

Total Result(Commaon)

Frequency Error reading

‘READ:TRESul:FERRor

<real><real>

<Hz> <ppm:z

<int»

Frequency reading READTRESul: FREQuency <real>

Tx Power reading READ:TRESult:POWer <real>, <real> <dBm>,<W>
Peak Power reading READ:TRESul:PEAK:POWer <real><real> <dBn>,<W:>
Peak Factor reading READTRESulG PEAKFACTor <reals>

1Q Origin Offset reading READ:TRESult:IQOFfset <real>

Amp Droop reading READ TRESult: ADRoop <real>

Total ResultiNot FSK)
EVM reading ‘READ:TRESul:EVM <real> <real>, <RMS>,<Peak>,
<inl> <Peak Symbol>

Mag Error reading READTRESulcMERRor <real><real>, <RMS>,«<Pcaks,

<Peak Symbol>

Phase Error reading ‘READ TRESult:PERRor <real><real>, <RMS5>,<Peak>,
<int <Peak Symbol>

1} Imbalance rcading ‘READTRESul:1QIMbalance <rcal>

Qrthogonal Error reading READ:TRESult:OERRor <real=>

1Q Skew reading ‘READ:TRESul:IQSKew <real><real> <secm<Ul>

Symbol Rate Ervorreading | :REAITRESult: SRERT0r <realz<reals <Hz> <ppm:

Total Result(FSK)

Max Devialion reading

READ TRESult:DE Vialion:MAXimum

<real><int>

<Hz> <Symbol>

Min Deviation reading

:READ:TRESult: DEViation:MINimum

<reals>,<int>

<Hz><Symbol>

Min/Max Deviation reading | :READ:TRESult:DEViation:RATE <real=>
Trace Data

Power vs Symbel X data READPSYMbol: X <blocks or *2
reading <ASCI>

Power vs Symbol Y dala ‘READ:PSYNMbol:Y <block= or *2
reading <ASCI>

Power Spectrum X data read- | ‘READ:PSPectrum: X <block= or *2
ing <ASCIT>

Power Spectrum Y data read- | :(READ:PSPecuum:Y <block> or *2
ing <ASClI>

EVM vs Symbol X data READ:ESYMbol:X <block> or *2
reading <ASCIL-

EVM vs Symbol Y data :READ:ESYMbol: Y <block> or *2
reading <ASCI>

EVM Spectrum X data read- | -READ:ESPectrum:X <block= or *2
ing <ASCIIL>

EVM Spectrum Y data rcad- | READESPectium: Y <block>> or *2
ing <ASClI>

6-12




R3681 Series OPT64 Single-Carrier General-Purpose Modulation Analysis Software User’s Guide

6.3.10 Subsystem-READ

Function description SCPI command Parameter Query reply Remarks
Mag Error vs Symbol REATEMESYmbol: X <blocl:> or =2
X data reading <ASCIl=>
Mag Error vs Symbol READ:MESYmbol: Y <block= or *2
Y data reading <ASCIL>
Mag Ervor Spectrum ‘READXMESPectrun: X <block> or *2
X data reading <ASCIl>
Mag Error Spectrum ‘READ:MESPectrum:Y <block= or 2
Y data reading <ASCII>
Phasc Krror vs Symbol READ:PESYmbol: X <block> or 2
X data reading <ASCIl=>
Phase Error vs Symbol ‘READ:PESYmbel:Y <block= or *2
Y dala reading <ASCII>
Phasc¢ Error Spectrum :READPESPectrum: X <block> or 2
X data reading <ASCIL>
Phase Error Spectrum ‘REATYPESPecurum: Y <blocl:> or =2
Y data reading <ASCII>
Phasc vs Symbol X data ‘REAIXPHSYmbol: X <block> or =2
reading <ASCIL>
Phase vs Symbol Y data ‘READXPHSYmbol:Y <block> or =2
reading <ASCIl>
Frequency vs Symbol ‘READXFSYMbol: X <block= or 2
X data reading <ASCIL>
Frequency vs Symbol REATRFSY Mbol: Y <block> or 2
Y data reading <ASCIl=>
Frequency Eye Diagram data | :-READ:FEYE <block= or *2
reading <ASCII>
Constcllation | data reading [ :READ:CONStellation; [ <blocks or *2

<ASCII>
Constellation Q data reading | :READ:CONStellation: Q) <hlock= or 2
<ASCIL>
Transmission Mag Charac- [ :REAI:TMCHaracteristics: X <block> or 2
teristics X data reading <ASCIL>
Transmission Mag Charac- ‘READNTMCHaracteristics: Y <block> or *2
Leristics Y data reading <ASCII>
Transmission Phase Charac- [ :REAIDTPCHaracteristics: X <block> or *2
teristics X data reading <ASCIL>
Transmission Phase Charac- | :REALNTPCHaraclerislics:Y <block> or 2
teristics Y data reading <ASCIl=>
Demodulated Data
Synchronous Judgment read- | :READRDDATa:SYNChronous:JUDGment NSYNI|SYNC
ing
Demedulated Data reading | :REAIRDIYATa <ASCIl> *2

Data of the measurement length is output.
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6.3.11 Subsystem-FETCh

6.3.11 Subsystem-FETCh

Function description

SCPI command

Paramcter

Query reply

Remarks

Total Result(Commaon)

Frequency Error reading

‘FETCh: TRESult:FERRor

<real><real>

<Hz> <ppm:z

<int»

Frequency reading FETCh: TRESult:FREQuency <real>

Tx Power reading FETCh:TRESult:POWer <real>, <real> <dBm>,<W>
Peak Power reading FETCh: TRESull: PEAK:POWer <real><real> <IB>,<W>
Peak Factor reading FETCh: TRESult: PEAK:FACTor <reals>

1Q Origin Offset reading FETCh: TRESult: IQOFfset <real>

Amp Droop reading FETCh: TRESult: ADRoop <real>

Total Result(Not FSK)
EVM reading FETCh: TRESult:EVM <real> <real>, <RMS>,<Peak>,
<inl> <Peak Symbol>

Mag Error reading FETCh: TRESult: MERRor <real><real>, <RMS>,«<Pcaks,

<Peak Symbol>

Phase Error reading FETCh: TRESult:PERRoT <real><real>, <RMS5>,<Peak>,
<int <Peak Symbol>

1} Imbalance rcading FETCh: TRESult:1QIMbalance <real=>

Qrthogonal Error reading FETCh: TRESult: OERRor <real=>

1Q Skew reading FETCh: TRESult:1QSKew <real><real> <secm<Ul>

Symbol Rate Ervor reading | :FETCh: TRESult: SRERror <real>,<reals <Hz> <ppm:

Total Result(FSK)

Max Devialion reading

FETCh: TRESult: DEViation: M A Ximum

<real><int>

<Hz> <Symbol>

Min Deviation reading

FETCh: TRESult: DEViation:MINimum

<reals>,<int>

<Hz><Symbol>

Min/Max Deviation reading | :FETCh: TRESult: DEViation:RATE <real=>
Trace Data

Power vs Symbel X data FETCh:PSYMbol: X <hlock> or *2
reading <ASCI>

Power vs Symbol Y dala FETCh:PSYMbol: Y <block= or *2
reading <ASCI>

Power Spectrum X data read- | :FETCh:PSPectrum:X <block= or *2
ing <ASCIT>

Power Spectrum Y data read- | :FETCh:PSPectum:Y <block> or *2
ing <ASClI>

EVM vs Symbol X data FETCh:ESYMbol:X <block> or *2
reading <ASCIL-

EVM vs Symbol Y data FETCh:ESYMbol:Y <block> or *2
reading <ASCI>

EVM Spectrum X data read- | :FETCh:ESPectrum:X <block= or *2
ing <ASCIL>

EVM Spectrum Y data rcad- | (FETCh:ESPectum: Y <block>> or *2
ing <ASClI>
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6.3.11 Subsystem-FETCh

Function description SCPI command Parameter Query reply Remarks
Mag Error vs Symbol FETCh:MESYmbol: X <blocl:> or =2
X data reading <ASCIl=>
Mag Error vs Symbol FETCh:MESYmbol: Y <block= or *2
Y data reading <ASCIL>
Mag Ervor Spectrum FETCh:MESPectrum:X <block> or *2
X data reading <ASCIl>
Mag Error Spectrum ‘FETCh:MESPectrum:Y <block= or 2
Y data reading <ASCII>
Phasc Krror vs Symbol FETCh:PESYmbol: X <block> or 2
X data reading <ASCIl=>
Phase Error vs Symbol FETCh:PESYmbol:Y <block= or *2
Y dala reading <ASCII>
Phasc¢ Error Spectrum FETCh:PESPcctrum: X <block> or 2
X data reading <ASCIL>
Phase Error Spectrum FETCh:PESPectrum:Y <blocl:> or =2
Y data reading <ASCII>
Phasc vs Symbol X data ‘FETCh:PHS Ymbol: X <block> or 2
reading <ASCIL>
Phase vs Symbol Y data ‘FETCh:PHSYmbol: Y <block> or =2
reading <ASCIl>
Frequency vs Symbol ‘FETCh:FSYMbol:X <block= or 2
X data reading <ASCIL>
Frequency vs Symbol FETCh:FSYMbol:Y <block> or 2
Y data reading <ASCIl=>
Frequency Eye Diagram data | :FETCh:FEYE <block= or *2
reading <ASCII>
Constcllation | data reading [ :FETCh:CONStellation:] <blocks or *2

<ASCII>
Constellation Q data reading | :FETCh:CONStellation:QQ <hlock= or 2
<ASCIL>
Transmission Mag Charac- [ :FETCh:TMCHaracteristics: X <block> or 2
teristics X data reading <ASCIL>
Transmission Mag Charac- ‘FETCh:TMCHaracleristics:Y <block> or *2
Leristics Y data reading <ASCII>
Transmission Phase Charac- [ :FETCh:TPCHaracteristics: X <block> or *2
teristics X data reading <ASCIL>
Transmission Phase Charac- | :FETCh:TPCHaracleristics:Y <block> or 2
teristics Y data reading <ASCIl=>
Demodulated Data
Synchronous Judgment read- | .FETCh:DDATa:SYNChronous: JUDGment NSYNI|SYNC
ing
Demodulated Data reading | :FETCh:DDATa <ASCIl> *2

Data of the measurement length is output.
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6.3.12 Subsystem-FORMat

6.3.12 Subsystem-FORMat
Function description SCPI command Paramcter Query reply Remarks
FORMat
Trace data outpul bytle order | :FORMal:BORDer[:DATA] NORMal| NORM|SWAP
sctting SWAPped
Trace data output format set- | -FORMat: TRACe[:DATA] REALJASCii, REAL|ASC <int> | *3
ling <int>
#3: <int> is selected from {32641 for REAL and {8[9|101...[21|22} for ASCii,
6.3.13 Subsystem-STATus
Function description SCPI command Parameter Query reply Remarks
Status
Standard Operation Enable :STATus:OPERalion:ENARBIe <int> <ine>
Register seting
Standard Operation Event :STATus:OPERation:EVENt - <int>
Register selling
Questionable Enable Regis- | :STATus:QUESHonable:ENABIe <int> <int>
ter sefting
Questionable Event Register | :STATus:QUEStionable:EVENt - <int>
selling
Measuring Enable Register | ;STATus;OPERation: MEASure; ENARBIe <int> <int>
setting
Measuring Operalion Event | :STATus:OPERalion:MEASure: EVENL - <int>
Register selling
6.3.14 Subsystem-HCOPy
Funclion description SCPI command Parameter Query reply Remarks
Heopy
Copy oulput Lo the [ile or HCOPy [ 1M Mediate] - -
printer
Specification of the cutput ‘HCOPy:DESTination MMEMory|PRINt | MMEM PRIN
destination (file or printer)
Specilication of the output ‘HCOPy: MMEMory:FILE:NUMBer <int> <int>
file number
Specification of the cutput HCOPy: MMEMory:FILE:TYPE BITMap| BITM|PNG
lile Lype PNGraphic
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0.4 Status Register
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7. PERFORMANCE VERIFICATION

7. PERFORMANCE VERIFICATION
This chapler describes how (o verily whether this instrument mecets the specified performance.
It is recommended that you copy the test data record sheet included in the last of this chapter and save it as
a record of the performance test.
IMPORTANT: Before execufing the performance verification, execute warm-up and oll calibrations.
7.1 Test Signal Specifications
The test signals used for performance verification are shown below:
Table 7-1  Test Signal Specifications (1 of 2)
No. Test signal name Signal specifications Test item
I |8PSK Signal Carrier frequency : 2 GHz (only RF input} Power measurement
Power : -10 dBm (only RF input) (only. R input)
Carrier frequency error
Input voltage : | Vpp (only IQ input) measurement
Symbol rate : 1 MH7 EVM mecasurcment
Modulation format : 8PSK
Transmission filter : Nyquist, a=0.5
2 |256QAM Signal Carrier [requency : 2 GHz (only RF input}) Power measurcment
Power : -10 dBm (only RF inpuy | (O RF input)
_ Carrier frequency error
Input voltage : 1 Vpp (only IQ input) measurement
Symbol rate : 1 Mz EVM measurement
Modulation format : 256QAM
Transmission filter : Nyquist, ¢=0.3
EVM Calculation Method : RMS
3 | MSK Signal Carrier frequency : 2 GHz (only RF input} Power measurement
Power : -10 dBm (only RF input) (only. R input)
Carrier frequency error
Input vollage : 1 Vpp (only IQ input) measurement
Symbol rate : 1 MH7 EVM mecasurcment
Modulation format : MSK
Transmission filter : Gauss, BT=0.3
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7.1 Test Signal Specifications

Table 7-1  Test Signal Specilications (2 of 2)

No. Test signal name

Signal specifications

Test itemn

4 | FSK Signal

Carrier tfrequency :
Power :
Input veltage :

Symbol rale :

Modulation format ;
Modulation index :

Transmission filter :

2 GHz (only RF input)
-10 dBm (only RF input)
1 Vpp (only 1Q input)

1 MHz

FSK

0.32

Gauss, BT=0.5

Power measurement
{only RF input)
Carrier frequency error
measurement

Max Deviation mea-
surcment

7-2




R3681 Series OPT64 Single-Carrier General-Purpose Modulation Analysis Software User’s Guide

7.2 Test Procedures

7.2  Test Procedures

This section describes the procedures of each test item.

7.2.1 RF Input Test Signal Measurement

Connect the signal source as shown below.

R3681

. 10 MHz Rel
Signal source -

RF OUT

E-ThD

EE T E A

&
RL
i1 1

ot
k

Figure 7-1 Conncction Diagram ol Signal Source {RF Input)

7.2.1.1 8PSK Measurement

1. OQutpul the 8PSK signal, which has a carrier [requency of 2 GHz and a level of -10 dBm, [orm the
signal source.

2. Set this instrument as follows

{MEAS SETUP}.

[Symbol Rate] 1000000
[Modulation Format] 8PSK
[Differential Code] OFF
[A/D Capture Length] 1500
[Analysis Length] 1500
[Burst Search] OFF
[Compensate Origin Offset] ON
[EVM Calculation Method] RMS
[Synchronization] OFF
[Meas Filter]

[Filter Typel Sinc
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7.2.1 RF Input Test Signal Measurement

[Filter Parameter] 0.5
[Filter Tap] 20

[Ref Filter]
[Filter Type] Nyqusit
[Filter Parameter] 0.5
[Filter Tap] 20

[Average times] OFF

OFF
{INPUT}: RF

OFF
{TRIGGER}: Free Run
{FREQ}: 2 GHe
{LEVEL}: Exccule

3. Press the | SINGLE [bution on this unit 1o perform measurcments.

4. Wrile the measurement results in the test data record sheel.

7.2.1.2 256QAM Measurement

1. Output the 256QAM signal, which has a carrier frequency of 2 GHz and alevel of -10 dBm, form the
signal source.

2. Set this instrument as follows:

{MEAS SETUP}:

[Symbol Rate] 1000000
[Modulation Format] 256QAM
[Differential Code] OFF
[A/D Capture Length] 1500
[Analysis Length] 1500
[Burst Search] OFF
[Compensate Origin Offset] ON

[EVM Calculation Method] RMS

[Synchronization] OFF
[Meas Filter]
[Filter Type] Sinc
[Filter Parameter] 0.5
[Filter Tap] 20
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7.2.1.3

7.2.1 RF Input Test Signal Measurement

[Ref Filter]
[Filter Typel Nyqusit
[Filter Parameter] 0.5
[Filter Tap] 20
[Averége times] OFF
OFF
{INPUT}: RF
OFF
{TRIGGER}: Free Run
{FREQ}: 2 GHz
{LEVEL}: Execute

Press the | SINGLE | button on this unit to perform measurements.

‘Write the measurement results in the test data record sheet.
MSK Measurement
Output the MSK signal, which has a carrier frequency of 2 GHz and a level of -10 dBm, form the

signal sourcc.

Set this instrument as follows:

{MEAS SETUP}:

[Symbol Rate] 1000000
[Modulation Format] MSK
[Differential Code] QFF
[A/D Capture Length] 1500
[Analysis Length] 1500
[Burst Search] OFF
[Compensate Origin Offset] ON
[EVM Calculation Method] RMS
[Synchronization] OFF
[Meas Filter]

[Filter Type] Sing

[Filter Parameter] 0.5

[Filter Tap] 20
[Ref Filter]

[Filter Type] Gauss
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7.2.1 RF Input Test Signal Measurement

[Filter Parameter] 0.3
[Filter Tap] 20
[Average times] OFF
OFF
{INPUT}: RF
OFF
{TRIGGER}: Free Run
{FREQ}: 2 GHz
{LEVEL}: Execute

3. Press the | SINGLE |button on this unit to perform measurements.

4. Write the measurement results in the test data record sheet,

7.2.14 FSK Measurement

1. Output the FSK signal, which has a carrier frequency of 2 GHz and a level of -10 dBm, form the signal
source.

2. Set this instrument as follows:

{MEAS SETUP}: :
[Symbol Rate] 1000000
[Modulation Format] FSK
[Differential Code] OFF
[A/D Capture Length] 1500
[Analysis Length] 1500
[Burst Search] OFF
[Compensate Origin Offset] ON
[Synchronization] QFF
[Meas Filter]
[Filter Type] Sinc
[Filter Parameter] 0.5
[Filter Tap] 20
[Ref Filter]
[Filter Type] Gauss
[Filter Parameter] 0.5
[Filter Tap] 20
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7.2.1 RF Input Test Signal Measurement

[Average times] OFF
{INPUT}: RF
OFF
{TRIGGER}: Free Run
{FREQ}: 2 GHe
{LEVEL}: Exccule

3. Press the | SINGLE [button on this unit 1o perform measurcments.

4. Wrile the measurement results in the test data record sheet.
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7.2.21Q Input Test Signal Measurement

7.2.2 IQ Input Test Signal Measurement

Connect the signal source as shown below.

10 MHz Ref.

-

Signal sourcc

Figure 7-2  Connection Diagram of Signal Source (IQ Input)

7.2.2.1 SPSK Measurement

1. Output the 8PSK signal that has a voltage of 1 Vpp form the signal source.

2. Set this instrument as follows:

{MEAS SETUP}:

[Symbol Rate]

[Modulation Format]
[Differential Code]

[A/D Capture Length]
[Analysis Length]

[Burst Search]
[Compensate Origin Offset]
[EVM Calculation Method]

[Synchronization]

[Meas Filter]
[Filter Type]
[Filter Parameter]
[Filter Tap]

[Ref Filter]
[Filter Type]

[Filter Parameter]

7-8

1000000
8PSK
OFF
1500
1500
OFF
ON
RMS

OFF

Sinc
0.5
20

Nyqusit
0.5
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7.2.2.2

[Filter Tap]

ge

[Average times]

{INPUT}:

{TRIGGER}:

7.2.2 1Q Input Test Signal Measurement

20

OFF

OFF
Baseband(1&Q)
DC

OFF

Free Run

Press the | SINGLE | button on this unit to perform measurements.

‘Write the measurement results in the test data record sheet.

256QAM Measurement

Output the 256QAM signal that has a voltage of | Vpp form the signal source.

Set this instrument as follows:

{MEAS SETUP}:

y
[Modulation Format]

[Differential Code]

[A/D Capture Length]
[Analysis Length]

[Burst Search]
[Compensate Origin Offset]
[EVM Calculation Method]

[Synchronization]

[Meas Filter]
[Filter Typel
[Filter Parameter]
[Filter Tap]

[Ref Filter]
[Filter Type]
[Filter Parameter]
[Filter Tap]

[Average times]

1000000
256QAM
OFF
1500
1500
OFF

ON

RMS

OFF

Sinc
0.5
20

Nyqusit

0.3
20

OFF
OFF
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7.2.21Q Input Test Signal Measurement

{INPUT}: Baseband(1&Q)
DC
OFF
{TRIGGER}: Free Run

3. Press the | SINGLE [bution on this unit 1o perform measurcments.

4. Write the measurement results in the test data record sheet,

7.2.23 MSK Measurement

1. Output the MSK signal that has a voltage of 1 Vpp lorm the signal source.

2. Set this instrument as follows:

{MEAS SETUP}): N
[Symbol Rate] 1000000
[Modulation Format] MSK
[Differential Code] OFF
[A/D Capture Length] 1500
[Analysis Length] 1500
[Burst Search] OFF
[Compensate Origin Offset] ON
[EVM Calculation Method] RMS
[Synchronization] OFF
[Meas Filter]
[Filter Type] Sinc
[Filter Parameter] 0.5
[Filter Tap] 20
[Ref Filter]
[Filter Type] Gauss
[Filter Parameter] 0.3
[Filter Tap] 20
[Average times] OFF
E) OFF
{INPUT}: Baseband(T&())
DC
OFF

7-10
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7.2.2.4

{TRIGGER}:

7.2.2 1Q Input Test Signal Measurement

Free Run

Press the | SINGLE |button on this unil lo perform measurcments.

Write the measurement results in the test data record sheet.

FSK Measurement

Output the FSK signal thal has a vollage of 1 Vpp form the signal source.

Set this instrument as follows:

{MEAS SETUP}:

[Symbol Rate]

[Modulation Format]
[Differential Code]

[A/D Capture Length]
[Analysis Length]

[Burst Search]
[Compensate Origin Offset]

[Synchronization]

[Meas Filter]
[Filter Type]
[Filter Parameter]
[Filter Tap]

[Ref Filter]
[Filter Type]
[Filter Parameter]
[Filter Tap]

[Average times]

{INPUT}:

{TRIGGER}:

1000000
FSK
OFF
1500
1500
OFF

ON

OFF

Sinc
0.5
20

Gauss
0.5
20

OFF

OFF
Baseband(1&Q)
DC

OFF

Free Run

Press the | SINGLE | button on this unit to perform measurements.

‘Write the measurement results in the test data record sheet.
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7.3 Test Data Record Sheet

7.3 Test Data Record Sheet

Test data record sheet

Modecl name:

Serial number:

7.3.1.1

7.3.1.2

7-12

RF Input

8PSK Signal

Test item

Specifications

Minimum value

Measured value

Maximum value

Dclermination
Pass / Fail

Carrier frequency error -20 Hz 20 Hz.
EVM (RMS) None 2.0%rms
Transmission power -10.9 dBm -9.1 dBm

256QAM Signal
. Specitications Dclcrmination
Test item Pass / Fail
Minimum value | Measured value | Maximum value ass / Fai
Carrier frequency error -20 Hz 20 Hz.
EVM (RMS) None 2.0%rms
Transmission power -10.9 dBm -9.1 dBm

MSK Signal

Test item

Specifications

Minimum value

Measured value

Maximum value

Dclermination
Pass / Fail

Carrier frequency error -20 Hz 20 Hz.
EVM (RMS) None 2.5%rms
Transmission power -10.9 dBm -9.1 dBm
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7.3.14

7.3.1 RF Input

FSK Signal
. Specifications Dcicrmination
Test item ass / Fail
Minimum valuc | Mcasured value | Maximum valuc | Pass/ Fai
Carrier [requency crror -200 He 200 Hz
Max Deviation 130 kHz. 190 kHz.
Transmission power -10.9 dBm -9.1 dBm
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7.3.21Q Input

7.3.2

7.3.2.1

7.3.2.2

7.3.2.4

7-14

IQ Input
8PSK Signal
et it Specilications Determination
est item .
Minimum value | Measured value | Maximum value | Pass / Fail
Carrier frequency error -5 Hz 5 Hz
EVM {(RMS) None 1.5%rms
256QAM Signal
Test it Specifications Determination
est item .
Minimum value | Measured value | Maximum value |  Pass / Fail
Carrier frequency error -5Hz 5Hz
EVM (RMS) None 1.5%rms
MSK Signal
. Specifications Determination
Test item .
Minimum value | Measured value | Maximum value |  Pass/ Fail
Carrier frequency error -5 Hz. 5 Hz
EVM (RMS) None 2.0%rms
FSK Signal
Test i Specifications Declermination
est item .
Minimum value | Measured value | Maximum value |  Fass/ Fail
Carrier frequency error -50 Hr 50 Hz
Max Deviation 130 kHz 190 kHz
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8.

8.1

8.1.1

SPECIFICATIONS

Conditions

Instrument Conditions

8. SPECIFICATIONS

Item

Specifications

Ambienl lemperalure range

+20°C 10 +30°C

Input frequency range

RF input 50 MHz to 6 GHz.
Input level range
RF input For Preamp OFF
After Auto Level Set is complete,
IQ input <l Vpp
Measurement Parameters
Analysis Length 1500 Symbol
Compensate Origin Oftset ON
EVM Calculation Mathod RMS
Filter Parameters
Meas Filter
Filier Type Sinc
Filter Parameter 0.5
Filter Tap 20
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8.1.2 Conditions of Signal to Be Measured

8.1.2 Conditions of Signal to Be Measured

Ttem Specifications

Muodulation format 8PSK, 2560QAM, MSK, FSK
Carrier frequency error 0 Hz
EVM 0%rins
Level

RF input -10dBm

IQ) input 1 Vpp
Transmission filter

8PSK, 256Q0AM Nyquist, ¢=0.5

MSK Gauss, BT=0.3

FSK Gauss, BT=0.5
Modulation index

FSK 0.32
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8.2 Single-Carrier General-Purpose Modulation Analysis Performance

8.2 Single-Carrier General-Purpose Modulation Analysis Performance

8.2.1 RF Input

The reference frequency accuracy, frequency response, and calibration signal level accuracy depend on the
specifications of the R3681 series. All specifications are specified after Auto Level Set is executed.

8.2.1.1 8PSK Signal

Ttem Specifications

Carrier frequency error
Measurement accuracy
Symbol Rate 10 kHz to 5 MHz | <t(Reference frequency accuracy x Carrier frequency + 20) Hz
Symbol Rate 5 MHz 10 20 MHz | <XHRefcrence [requency accuracy X Carrier frequency + 50) Hz

EVM
Residual EVM

Symbol Rate 10 kHz to 300 kHz
Symbol Rate 300 kHz 10 5 MHz
Symbol Rate 5 MHz 10 20 MHz

<5.0%rms
<2.0%rms

<4.0%rms

Power measurement
Accuracy

Symbol Rate 10 kHz to 20 MHz

<H0.3+Frequency response + Calibration signal level accuracy) dB
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8.2.1 RF Input

8.2.1.2 256QAM Signal

Ttem

Specifications

Carrier frequency error
Measurement accuracy
Symbol Rate 10 kHz to 5 MHz
Symbol Rate 5 MHz 1o 20 MHx

<H(Reterence frequency accuracy x Carrier frequency + 20) Hz

<I(Relerence [requency accuracy x Carricr requency + 50) He

EVM
Residual EVM
Symbol Rate 10 kHz to 300 kHz
Symbol Rate 300 kHz 1o 5 MHz
Symbol Rate 5 MHz 1o 20 MHx

<5.0%rms
<2.0%rms

<4.0%rms

Power measurement

Accuracy
Symbol Rate 10 kHz 1o 20 MHz

<2(0.3 + Frequency responsc + Calibration signal level accuracy) dB

8.2.1.3 MSK Signal

Item

Specifications

Carrier frequency error

Mecasuremenl accuracy
Symbol Rate 10 kHz 1o 5 MHz
Symbol Rate 5 MH7 to 20 MHz.

<HRelerence [requency accuracy X Carrier [requency + 200 Hz

<HReference frequency accuracy x Carrier frequency + 50) Hz

EVM
Residual EVM
Symbol Rate 10 kHz 1o 300 kHz
Symbol Rate 300 kHz to 5 MHz.
Symbol Rate 5 MH7 to 20 MHz.

<5.0%rms
<2.5%rms

<4.5%rms

Power measurernent
Accuracy
Symbol Rate 10 kHz 1o 20 MHz

<(0.3+Frcquency response + Calibration signal level accuracy) dB

84
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8.2.14 FSK Signal

8.2.1 RF Input

Ttem

Specifications

Carrier frequency error
Measurement accuracy
Symbol Rate 10 kHz to 40 kHz
Symbol Rate 40 kHz (o 20 MHz

<HReference frequency accuracy x Carrier frequency + 8) Hz

<HReference trequency accuracy x Carrier frequency+ 2.0 x 107* x
Symbol Rate) Hz

Max Dcvialion
Measurement accuracy

Symbwol Rate 10 kHz to 20 MHz

<+ (1,03 x Symbol Rate) Hz.

Power measurement
Accuracy

Symbol Rate 10 kHz to 20 MHz

<x(0.3 +Frcquency response + Calibration signal level accuracy) dB
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8.2.2 IQ Input

8.2.2 IQ Input

8.2.2.1 8PSK Signal

liem Specilications

Carrier [requency crror
Measurement accuracy

Symbol Rate 10 kHz to 20 MH7z | <35 H»

EVM
Residual EVM
Symbol Rate 10 kHz 10 20 MHz | <1.5%rms

8.2.2,2 256QAM Signal

liem Specifications

Carricr frequency error
Measurement accuracy

Symbol Rate 10 kHz to 20 MHz | <+5 Hz

EVM
Residual EVM
Symbol Rate 10 kHz 10 20 MHz | <1.5%T1ms

8.2.2.3 MSK Signal

liem Specilications

Carrier [requency error
Measuremenl accuracy

Symbol Rate 10 kHz to 20 MHz | <+5 Hz

EVM
Residual EVM
Symbol Rate 10 kHz 10 20 MHz | <2.0%1ms
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8.2.2 IQ Input

8.2.24 FSK Signal

Ttem Specifications

Carrier frequency error
Measurement accuracy
Symbol Rate 10 kHz to 100 kHz | <=5 Hz
Symbol Rate 100 kHz 10 20 MHZ | «+(5.0 x 10-% x Symbol Rate) Hz

Max Deviation
Measurcmenl accuracy

Symbol Rate 10 kHz to 20 MHz | <2(0.03 x Symbol Ratc)y Hz







R3681 Series OPT64 Single-Carrier General-Purpose Modulation Analysis Software User’s Guide

APPENDIX

APPENDIX

This scction deseribes the [ollowing supplemental information.
A.1 Technical Notes

A.2 Error Message List

A3 Warning Message List

A.1 Technical Notes

A.1.1 How to Calculate Measurement Values

EVM, Mag Error, and Phase Error are calculated by using the following equation after the frequency error,
magnitude, origin offset (when Compensate Origin Offset is set to ON), and droop are corrected.

Error Vector Magnitude (EVM)
EVM is defined by Figure A-1 and calculated by using the following equations.

When EVM Calculate Method is scl to RMS:

> ()~ 10)’ + (0ml)- oY}

EVM = |- %100 [%)]

Z{f ¥+ oy

When EVM Calculate Method 1s set to Max:

Sl + om0}

K
EVM = - - 100 %)
Max{!r(i)“ +Qr(i)“} "

Im(i}), Om(i): Measurement value
Ir(D),0r(i): Relerence value
i: Symbol numbecr

K: Measurement length
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A.l1.1 How to Calculate Measurement Values

Mag Error
Mag Error is defined by Figure A-1 and calculated by using the following equation.

When EVM Calculate Method is set 10 RMS:

{\/Im + C)m J (i) + Or }

MagFError = [ x 100 %]

Z{ 10 +0r(i) }

i

When EVM Calculate Method is set to Max:

{ {\/Im(r ¥ +0m(Y =BG +0r( }}

K

MagError = - - x 100 [%)]
Max{[r(i)‘ + Qr(i)‘ }
Imfi),Omfi): Mecasurcmenl value
Ir(D,0r(i): Reference value
i Symbol number
K: Measurement length

Phase Error

Phase Error is defined by Figure A-1 and calculated by using the following equation.

S fian ' (Om(i)! (D)~ tan (Qr(1)/ 1r(0)F

PhaseError =}\|- x 180/ 7 [deg]
K
Im{i),Om{i): Mecasurcment value
I (D),0r(i): Relerence value
i: Chip number
K: Measurement length
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A.1.1 How to Calculate Measurement Values

Error Vector Magnitude

Mag Error

\

Qr

Relerence Signal
Measurement Signal

Phase Error

Figure A-1  Error Vector Magnitude, Magnitude Error, Phase Error
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A.1.2 Symbol Mapping

A.1.2 Symbol Mapping

The mapping of each Modulation Format is shown in the following. When Ditferential Code is set to ON,
the mapping shows the amount of phase variation. The MSB is shown al the lell in the mapping and LSB
is shown at the right,

MEMO: Because Demodulated Data of Window Format is displayed from the LSB, the Ieft and right of the dis-
play are reversed to the mapping bit display.

A1.2.1 BPSK

Figure A-2 BPSK Mapping

A.1.2.2 QPSK(n/4 DQPSK)

L 4

@ ®
10 11

Figure A-3 QPSK Mapping

The phasc of 00 is 0 degree in Differential. The phase of 00 is 45 degrees in /4 DQPSK.
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A.1.2 Symbol Mapping

A1.2.3 8PSK

011 001
® o
100 000
—@ o
101. ®

Figure A-4 8PSK Mapping

A.1.2.4 16QAM (Differential Code OFF)

e 0 06 o
1011 1001|0010 0011
® O

® O
1010100010000 0001,

o 6 0 o
1101 1100/0100 0110

o 6 06 ¢
1111 111010101 0111

Figure A-5 16QAM Mapping (Differential Code OFF)
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A.1.2 Symbol Mapping

A.1.2.5 16QAM (Differential Code ON)

Ikak=10 | 10 11 'kGk=00
® ©
00 01,

kQk=11 | kQk=01

Figurec A-6  16QAM Mapping (Diflercntial Code ON)

A quadrant is coded by using the [ollowing cquations in which Ay represents MSB and By represents MSB-1.

]k = (Ak ® Bk)' (Ak ® [A——l)"' (Ak @ Bk)' (Ak ® Qk—l)
Qf( = (Ak ® ch)'(Bl‘C ® Qf(—1 )+(Ak ®ch)' (ch ®]k—1)

The above equations are also used for the following QAM signals,

A-6
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A.1.2 Symbol Mapping

A.1.2.6 32QAM (Differential Code OFF)

® & o o
10111 10011 { 00110 00010
e e & o o o
10010 10101 10001 | 00100 00101 00111

o @ @ @ @ @
10110 1 10000 | 00000 00001 Q0011

| J [ @ | @ @
11011 11001 11000 | 0100C 01100 01110

| [ @ | @ | )
11111 11101 11100 | 01001 01101 01010

<
=
o]
[==]

Y

[ 4 @ @ | )
1010 (1o retorr ottt
Figure A-7  32QAM Mapping (Dillcrential Code OFF)

AL1.2.7 32QAM (Differential Code ON)

00110 00p1p | k@k=00
o o o
00100 00101 00111

_ @ o o
Ik@k=10"1 90000 00001 00011

[k@k=11 | 1kQk=01

Figure A-8  32QAM Mapping (Dillerential Code ON)
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A.1.2 Symbol Mapping

A.1.2.8

101100 101110 100110 100100

@ @ ® @
101101 101111 100111 100101
161001 101011 100011 100001

161000 101010 100010 100060

4

b

64QAM (Differential Code OFF)

001000 001001 001101 001100

o @ @ o
Q01010 001011 001111 001110
000010 000011 000111 000110

o
000060 000001 006101 000100

110100 110101 110001 110000
110110 110111 110011 110010
® & o o
TETTI0 TTIT1T 111011 111010

111100 111101 1110601 1110060

010000 010010 011010 011000
010001 010011 011011 011001
e O e o
010101 010111 011111 011101

010100 010110 01110 011100

Figure A-9  64QAM Mapping (Ditferential Code OFF)

A.1.2.9 64QAM (Differential Code ON)

A

001000 001001 001101 001100

¢ _
001010 001011 001111 001110 ' KGk=00

000010 000011 000111 000110

i ®
1kAk=19 1500000 000001 000101 000100
| k@k=01

64QAM Mapping (Dillerential Code ON)

I k@k=11
Figure A-10
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A.1.2 Symbol Mapping

A.1.2.10 128QAM (Differential Code OFF)

e O o o
11010 11011 01011 01010 1kQk=00

¢ & o o
11000 11001 01001 01000

e O o6 o o o
10000 10001 10101 10100 11100 11101

o @ [ [ @ @
10010 10011 10111 10110 111186 11111

& e e e o o
00010 00011 00111 00110 01110 01111

e 6 o o o o
00000 00001 00101 00100 01100 01101

a
N

[ kGk=11 [ kGk=01

I kGk=10

Figure A-11  128QAM Mapping (Dillcrential Code OFF)

Figurc A-11 shows the mapping of the Bil value, which excludes MSB and MSB-1, in the [irst quadrant.
Each Bit value mapping in the second, third, and forth quadrants rotates by 90, 180, and 270 degrees
respectively with respect to the Bit value mapping in the first quadrant. The values of MSB and MSB-1are
represenied by TkQk and cach symbol is represented by 7 hits.

A-9
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A.1.2 Symbol Mapping

A.1.2.11 128QAM (Differential Code ON})

e e o o
11010 11011 01011 01010 1kQk=00

e O o o
11000 11001 01001 01000

® 6 e o o o
10000 10001 10101 10100 11100 11101

e 6 e ¢ ¢ o
10010 10011 10111 10110 11110 11111

e 6 o6 o o o
00010 00011 00111 00110 01110 011N

e O o o o o
IkQk=10| 00000 00001 00101 0010 01100 01101

[k@k=11] TkQk=01

v

Figure A-12  128QAM Mapping {DilTerential Code ON)



R3681 Series OPT64 Single-Carrier General-Purpose Modulation Analysis Software User’s Guide

A.1.2 Symbol Mapping
A1.2.12 256QAM (Differential Code OFF)

[y

e @ o e e o o o
100000 100001 100101 100100 110100 110101 110001 110000 KQk=00

e & e & o o o o

100010 100011 100111 100110 110110 110111 110011 110010
@ e @

101010 101011 1011171 101110 111110 111111 111011 111910
@ e e

101000 101001 101101 101100 111100 111101 111001 111000
@ e e

001000 001001 001101 001100 011100 Q11101 011001 011000

@ e O
001010 Q01011 001111 001110 011110 Q111171 011011 411010
[k@k=10 i e PY PY
000010 000011 000111 000110 010110 Q10111 010011 010010

e e e o o & o o
000000 060001 000101 000100 010100 010101 010001 010600

~
N

[kQk=11 [kQk=01

Figure A-13  125QAM Mapping (Dillcrential Code OFF)

Figurc A-13 shows the mapping of the Bit value, which excludes MSB and MSB-1, in the first quadrant.
Each Bit value mapping in the second, third, and forth quadrants rotates by 90, 180, and 270 degrees
respectively with respect to the Bit value mapping in the first quadrant. The values of MSB and MSB-1are
represenied by IkQk and cach symbol is represented by 8 hits.
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A.1.2 Symbol Mapping
A.1.2.13 256QAM (Differential Code ON)

A

e O ¢ ¢ o o o
100000 100001 100101 100100 110100 110101 110001 110000 |\ q—00

@ e o

100010 100011 100111 100110 110110 110111 110011 110010
e O ¢ & ¢ o o o

101010 101011 101111 101110 111110 111111 111011 111010
® O o & o o o o

101000 101001 101101 101100 111100 111101 111001 111000
® e o

001000 001001 001101 001100 011100 011101 011001 11000
@ e o

001010 001011 001111 001110 011110 011111 011011 11010
o 6 o & o o o o

000010 000011 000111 000110 010110 010111 010011 010010

kik=t10 | ® @& @& @& @& e & ©®
000000 000001 000101 000100 010100 010101 010001 010000

[ kQk=11 [ kQk=01

Figure A-14  256QAM Mapping (Differential Code ON}

A.1.2.14 MSK, FSK

Table A-1  MSK and FSK Mapping

Bit value 0 1

Frequency + -

The Differential coding is performed according to the following equation,

d =d ®d, |, where @ denotes modulo 2 addition.
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A.1.3 Synchronous Word Setting

A.1.3 Synchronous Word Setting

Synchronous Word is set by writing it from the LSB and converting it to hexadecimal in units of 8 bits. If
a unil contains less than 8 bits, zeros are added al the end.

For example, GSM TSCO is shown below, The Synchronous Word in GSM TSCO is provided as shown
below.

00100101110000100010010111(26 bit)
Delimit this by units of 8 bils and converl it to hexadecimal.
25C225C0

The Synchronous Offset in GSM is 61 symbols. After these settings are complete, the Synchronous Param-
clers Sciup dialog box is shown below.

Figure A-15  Synchronous Parameters Setup Dialog Box
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A.1.4 Cutotf of Filter Type Sinc

A.14

A.lS

Cutoff of Filter Type Sinc

The cutoff is set in Filter Parameter when Filter Type is set to Sinc. Set the cutoff by the ratio of the cutoff
[requency 1o the Nyquist [requency that is used when Oversampling is set o 4 in any modulation [ormat
except for FSK and is set to 8 in FSK, Figure A-16 shows examples of the power spectrum measured under
the following conditions: Symbol rate; | MHz, QPSK signal, Meas Filter; Sinc filter, and Filter Parameter;
1.0, 0.75, and 0.5

Figure A-16  QPSK Signal Power Spectrum for each Cutoff

For the Nyquist frequency of 2 MHz, each spectrum is analyzed by using the filters that have cutoft fre-
quencics of 2 MHz, 1.5 MHz, and 1 MHe. Il adjacent channels or noise are close 1o the signal 1o be mea-
sured, reduce the cutoff to prevent the modulation accuracy from deteriorating and measure the signal. The
longer the Tap size of the filter, the sharper the cutoff characteristic and the more accurate the medulation
accuracy.

Tx Power and Peak Power in Total Result

Tx Power and Peak Power displayed in Total Resull are measurement results of power through Mcas Filter.
For example, when Meas Filter is set to the Root Nyquist filter (o = 0.22), the displayed Tx Power is lower
by 0.24 dB than the actual transmission power.
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A.1.6 A/D Capture Length and Analysis Length

A.1.6 A/D Capture Length and Analysis Length

The number of symbols of A/D data acquired into memory is set in A/D Capture Length. The number of
symbols of data 1o be actually analyzed is scl in Analysis Length. The A/D dala acquired in the memory
is searched for the burst signal or Synchronous Word in the burst signal analysis or synchronous analysis
by using Synchronous Word.

When the burst signal is measured, the burst signal must be included in the acquired A/D data. When the
TDMA signal is measured, A/D Capture Length must be set to 2-frame length. As a concrete example, the
GSM signal measurement is shown below. The GSM signal includes 1250 symbols in one frame. When
1-slot communication signal exists in one frame, A/D Capture Length must be set 1o 2500 because 2-lrame
A/D data must be acquired to acquire the 1-slot communication signal surely in the A/D memory, Figure
A-17 shows an example of acquiring the burst signal into the A/D memory.

Trigger Position Burst Search Poesiticn

! !

A
h

A/D Capture Length{2Frame}
- »
1Frame
b pm
Analysis Length

Figure A-17 Example of Acquiring the Burst Signal into the A/D Memory

When a signal is measured by synchronizing with Synchronous Word, Synchronous Word must be
included in the acquired A/D data. Set A/D Capture Length to 2-frame length as when measuring the burst
signal.

When a CW signal is measured by not synchronizing with Synchronous Word, sct the same valuc 0 both
A/D Capture Length and Analysis Length.

A-15
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A.1.7 Standard Setting parameter

A.1.7 Standard Setting parameter

Table A-2 shows cach standard sciting parameter that can be sct by touching the 8

Table A-2  Standard Setting Parameter

 key.

Standard Symbol Rate M;i:ll]?}llton Differential Code Af?iecne!;}:tl]urc Analysis Length
PDC 21k w4 DQPSK ON 400 135
GSM 270.833 k MSK ON 2500 148
PHS (PHP) 192k /4 DQPSK ON 1100 111
DECT 1152 k FSK OFF 11200 424
CDPD 192 k MSK OFF 378 378
TETRA 18k| w4 DQPSK ON 1300 231
DVB-C 5274 M 64QAM ON 1088 1088
Bluetooth M FSK OFF 1464 366

Method
PDC ON =20 ON --- ON RMS
GSM ON -20 ON --- OFF RMS
PHS (PHP) ON =20 ON --- ON RMS
DECT ON =20 ON --- OFF RMS
CDPD OFF --- - --- ON RMS
TETRA ON =20 ON --- ON RMS
DVB-C OFF --- --- --- ON MAX
Bluctooth ON =20 ON --- OFF RMS

Standard M“flr'; rlf ;““ I\]f:lj‘j r: ;1';‘ M“"f;ai T pef Filter Type ll}:r'; i‘l‘; Ret Filter Tap
PDC Root Nyquist 0.5 8 Nyquist 0.5 8
GSM Sing 0.5 8 Gauss 0.3 3
PHS (PHP) Root Nyquist 0.5 8 Nyquist 0.5 8
DECT Sinc 0.5 8 Gauss 0.5 8
CDPD Sinc 0.75 8 Gauss 0.5 8
TETRA Root Nyquist 0.35 8 Nyquist 0.35 8
DVB-C Root Nyquist 0.13 20 Nvquist 0.13 20
Bluetooth Sinc 0.5 8 Gauss 0.5 8
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A.1.8 File Format of the User Filter

File Format of the User Filter

Create the user filter by setting Oversampling to 4 when Modulation Format is set to any format except for
FSK, and by sciting Oversampling 1o 8 when Modulation Format is scl to FSK. Sct the number of data
points to “the number of filter symbols X Oversampling + 17.

The ASCII format is used as the file format and LF is used as the data delimiter.

An example of the user filter (10 symhbols)
2.70472¢-034
-3.75317e-005
1.7917¢-019
(0.000402921
-7.83731e-019
-0.00140999
1.97597¢-018
0.0035743
-3.91292e-018
-0.00768832
6.62645¢-018
(0.0149294
-9.93553¢-018
-0.0272815
1.34316e-017
0.0492443
-1.65511e-017
-0.0968188
1.87148e-017
0.315094
(0.499983
(0.315094
1.87148e-017
-0.0968188
-1.65511e-017
(0.0492443
1.34316e-017
-0.02728135
-9.93553e-018
(0.0149294
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6.62645¢-018
-0.00768832
-3.91292¢-018
0.0035743
1.97597c-018
-(1.00140999
-7.83731e-019
0.000402921
1.7917e-019
-3.75317e-005
2.70472e-034

Create the file with extension “.1lt™.
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A.1.9 Demodulated Data Saving Function

Demodulated Data Saving Function

The demodulated data can be saved by Louching the key. When Synchronization is sel
to ON and the measurement signal is synchronized with the synchronous signal, “Sync”™ is displayed to the
right of Synchronous Word.

The format is as follows:

**k**ParameterS**k**

setting

ER R R Results ok k kk

Synchronoug Judgment

<<z Demodulated Data >»>

Title line

Symbol number, b0, kl, ..., bkn, Sync

Example | QPSK measurement

*xktx Parameterg *¥*xkk
2005/07/21 16:42:00

Input, RF

Center Fregl[Hz],2000000000

Ref Level [dBm],5.0

ATT[dB], 0

Preamp, OFF

Baseband, DC

IQ Inverge,OFF

Symbol Rate [Hz], 1000000
Modulation Format, QPSK
Differential Code,OFF

A/D Capture Length[Symbol], 20000
Analysis Length[Symbel], 1500
Burst Search,OFF

Search Threshold[dB],-20
Amplitude Synchronizatlon, ON
Analysis Start Offget [Symbol] . Q
Compensate Origin Offset,ON
EVM Calculation Method, RMS
Synchronoization, ON

Synchroncus Word, ABCDOOOOCJ0000C0000000000000000000000000000000000000000000000000
Synchroncus Lengthlbit], 16
Synchronous Offset [ESymbol],2
Meas Filter Type, Sinc

Meas Filter Parameter,0.50

Meag Filter Tap[Symbol], 20

Ref Filter Type,Nyquist

Ref Filter Parameter,0.50

Ref Filter Tap[Symbol]l, 20
Average, OFF

Average Times,1/1

Average Peak Type,Hold
Equalizing Filter,OFF

ER R R Results ok k kk

Synchronous Judgment, Synchronous
<<< Demodulated Data ===
Symbol, b0, bl, Sync

0,1,0,****
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A.1.9 Demodulated Data Saving Function

HOEOE W m A O e WobE
SR OoORRERREREC
PR OoORROOOR

5]

=

jat

{

N = o -
H o o -

13,1,0, k*%x
14,0,1, ¥***
15,1,1, ##%*

A-20



R3681 Series OPT64 Single-Carrier General-Purpose Modulation Analysis Software User’s Guide

A.2 Error Message List

A.2 Error Message List

This section describes error messages displayed on this instrument.

The lollowing information is included.

= Error number

»  Displayed message

*«  Cause of the error and action to be taken

Table A-3  Error Message List
Error number Displaycd message Descriplion
-1250 No such [ile or dircclory. The [lile or directory does nol exist.
Check the file name or directory name.
-1251 Permission denied. File operation is forbidden.
Check the drive name, file name, or directory name.
-1252 NoL enough space on the disk. Nol cnough space is available. Delele all unnccessary
files.
-1253 File read/write error. A file T/O error occurred.
Check il there is sulTicient disk space or the disk is
write-protected.
-1300 Device is not ready. No disk is inserted.
-1500 Option required. The appropriate option function is required.
-3210 Input Level is out of range. The input signal level is outside the permitied range.
Check the Ref, Level. Check the reference level or input signal level.
-3211 Auto Level Set cannot be succeed. | Auto Level Set is not complete.
Signal level is not stable. Check o sce il the inpul signal level is nol constant
or it the attenuator is set to manual
-3228 Not available in T/Q input mode. | Cannot be set when the Baseband input is specitied.
-3242 Cannot find out Burst. Burst cannot be detected in A/D data.
-3264 Wrong dala size. The dala size is nol correct.
-3265 Empty user [ilter. No user [ilter data is loaded.
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A3 Warning Message List

This section describes the warning messages displayed on this instrument.

The lollowing information is included.
»  Displayed message

*  Description

Table A-4

Warning Message List

Displayed message

Descriplion

The result is not corresponding (o the sclling.

This message is displayed when Modulation Format is scl
to FSK while the graph, on which the results cannot be dis-
played when Modulation Format is set to FSK, is dis-
playcd.

Equalizing Filter is void.

This message is displayed when Equalizing Filter cannot
be used (when Transmission Mag/Phase Characteristics
graph is displayed).

Some settings are changed. Do you execute it?

This message is displayed when the Standard setting is
changed.

The scale selting is changed. Do you execule it?

This message is displayed when the Marker Interlock
function and the Scale Interlock function are followed.
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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.
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