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1. INTRODUCTION

1. INTRODUCTION

This chapter describes the outline of this manual and the product overview of the R3681 series signal ana-
lyzer option 59 IEEE&02.11b/g Modulation Analysis for effective use of this manual.

1.1 Qutline of This Manual

The outline of each chapter is shown below:

For fundamental operating method, functions and remote programming of the signal analyzer, refer to “1.3

Other Manuals Pertaining to This Instrument.”

Chapter 1. INTRODUCTION

Describes the outline of this manual and the product
overview for effective use of this manual.

Chapter 2. PRE-OPERATION TIPS

Provides preliminary tips on using this instrument.
Read this chapter before using this instrument.

Chapter 3. SETUP

Explains how to set up this instrument on delivery.
After installing this instrument in position, switch it
on to make sure that it starts up successfully.

Chapter 4. MEASUREMENT EXAMPLES

Describes representative examples of measurements.

Chapter 5. MENU MAP, FUNCTIONAL EXPLA-
NATTON

Explains the menu configuration and function of the
soft keys.

Chapter 6. SCPI COMMAND REFERENCE

SCPI command reference.

The command reference explains the commands in
order of function.

In explanation, the following items are explained:
*  Command format

»  Function explanation

»  Parameters

*  Query response

*  Use example

* Related commands

Sample programs are also provided.

Chapter 7. PERFORMANCE VERIFICATION

Shows the specifications of option 59.

Chapter 8, SPECIFICATTONS

Describes the performance verification test proce-
dures for option 59.

APPENDIX

Describes operation principles and the error code
table,

1-1
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1.2 Product Overview

1.2  Product Overview

The IEEE802.11b/g modulation analysis option is software that conducts modulation analysis of
TEEER02.11b/g.

This option has the following features.

«  For the IEEE802.11b/g specification signal, the frequency error and the error vector magnitude which
are determined by the specifications can be measured.

*  There are two measurement modes: Single Frame mode and Multi Frame mode. In Single Frame
mode, a time waveform of 40 msec at the longest can be taken in and modulation analysis of the frame
specitied by the user is possible. In Multi Frame mode, when an EVM larger than the EVM specified
by the user is measured, measurement is stopped and the data of that point in time is left in the mem-
ory.

It moves to Single Frame mode and detailed analysis of the remaining data is possible.

1.3 Other Manuals Pertaining to This Instrument

Available manuals pertaining to this instrument include:

*  User's Guide (Part Code: {ER3681SERIES/U), English}
Contains information prerequisite to using the R3681 Series Signal Analyzer, ranging trom setup to
basic operation, applied measurement, functionality, specifications, and maintenance.

*  Programming Guide (Part Code: { ER3681SERIES/P}, English}
Covers programming information to use the R3681 Series Signal Analyzer to antornate measurement
sequences, including a remote control overview, SCPI command references. and sample application
programs.

«  Performance Test Guide (Part Code: { ER368 1SERIES/TY, English)
Covers information necessary to verify the performance of the R3681 Series Signal Analyzer, includ-
ing performance test procedures and specifications.
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1.4 Conventions of Notation Used in This Document

1.4 Conventions of Notation Used in This Document

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

On-panel hard keys

Represents an on-panel hard key labeled “Sample.”

Bxample: [ START | [STOP

On-screen System menus

[Sample] Represents an on-screen menu, tab, button or dialog box that is labeled “Sample™
and that is selected or executed when touched.
Example: [File] menu, [Normal] tab, [(ption] button

On-screen function buttons

{Sample} Represents an on-screen function button labeled ““Sample.”
Example: {FREQ} button, {SWEEP} button

On-screen side menu

Represents an on-screen side menu key labeled “*Sample.”

On-screen system menu key operation

[File]—[Save As...] Indicates a touch on the [File] menu followed by a choice of [Save As...].

Sequential key operation

Indicates a touch on the {FREQ} button followed by a touch on th
key.

Toggle key operation

:{On) Indicates a touch on the key to turn on the AMarker.

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.

1-3
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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 countries.

«  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. PRE-OPERATION TIPS

PRE-OPERATION TIPS

This chapter provides preliminary tips on using this instrument, Read this chapter before using this instru-
ment.

If Faults Should Occur

Tf this instrument is found to smoke or deliver offensive odors or abnormal noises, switch off the power
breaker and remove the power cable from the AC power connector to power off this instrument. Then, con-
tact your dealer or us immediately.

Removing of Case

The case should not be opened except by service personnel of our company.

WARNING:  High-voltage and high-temperature parts inside. You may pet elecirical shocks or burnt if you touch
them.

Overcurrent Protection

This instrunent is protected from overcurrent flow by a power breaker. Located on the rear panel, the power
breaker automatically forces an interruption of the power supply when an overcurrent flows through this
instrument. When the power breaker has turned oft, remove the power cable from the AC power connector
to power off this instrument. Then, call upon your dealer or us for repair services to fix a possible fault 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 impact or vibrate the hard disk drive.
Damage to the disk on which data is stored could result, increasing the chances of malfunctioning or
failing during operations,
* Do not switch off this instrument while the HIDID access lamp is lit.

The data being accessed might be damaged.

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

2-1
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2.5 Handling the Touch Screen

2.5

2.6

2.7

2-2

Handling the Touch Screen

This instrument has a touch screen. When handling the touch screen, take notice of these instructions.
* Do not give strong impacts or apply undue force to the screen. The glass could be cracked.

*  Use the stylus pen included with this instrument to operate the screen. Use of a hard-pointed material
{(such as a mechanical pencil or ballpoint) could scratch the screen surface.

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.
Furthermore, this instrument is not a data processor. Operate it only as described in this manual.
1. Non-permitted actions:
+  Installing other application programs,

*  Changing or deleting items in the control panel (except for “A.2 Installing the Printer Driver” and
“A.3 Setting up the Network™ of R3681 Series User's Guide).

+  Opening or operating the existing files on the C drive.

*  Operating other application programs during the measurement.

*  Upgrading the Windows operating system,

+ If this instrument does not function correctly due to any of the above, re-install the system using
the system recovery disk.

For more information on the system recovery method, refer to section 8.7, “System Recovery Pro-
cedure” of R3681 Series User's Guide.

2. Computer viruses

Depending on the operating environment and method, the systemn can be contaminated by a computer
virus. To use the system securely, it is recommended to take the following countermeasures:

*  Run a virus check betore loading a file or media from an outside source.

+  Make sure that any network has safety measures against computer viruses before connecting.
[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 method, refer to section 8.7, “System Recovery Pro-
cedure” of R3681 Series User's Guide.

Tip on Transportation

Extreme care as described below must be taken when carrying this instrument.
«  This instrument is heavy and must be carried by two or more workers, or on a transportation cart.

+ If using a cart, ensure this instrument is secure.
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2.8

2.9

2.10

2.8 Electromagnetic Interference

Electromagnetic Interference

This instrumient may cause electromagnetic interference and affect television and radio reception.

If this instrument's power is turned oft and the electromagnetic interference is reduced, then this instrument
has caused the problem.

Electromagnetic interference may be prevented by doing the following:

*  Change the direction of the antenna ot the television or radio.
*  Place this instrument on the other side of the television or radio.
*  Place this instrument away from the television or radio.

*  Use different lines for the power sources for the television or radio and this instrument.

Note for Power-on

At power-on, do not connect the DUT to this instrument.

Notes for Removing and Attaching the Panel

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

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

= Ttthis instrument's power is turned on, turn oft the power, remove the power cable, and then make sure
that the operation of this instrument is terminated.

*  When removing or attaching the panel, take care not to jam your finger.

*  Place this instrument on a level and steady table when removing or attaching the panel.

*  Take out the four screws that are exposed on the side of the front panel of this instrument.

*  When taking ouf the screws, put a hand on the panel so that the panel will not unexpectedly fall off.
*  After all four screws have been taken out, pull the panel forward.

*  Remove the cable connecting the panel and the body of this instrument.

*  Replace the cable with another one that is suitable for vour use condition.

= Tf you have lost screws, use the following screws,

*  For the 2 screws on the key side: flat-head Phillips screws M4X35 (steel or stainless steel)

*  Forthe 2 screws on the liquid-crystal display: flat-head Phillips screws M4X14 (steel or stainless steel}

2-3
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2.10 Notes for Removing and Attaching the Panel
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2.11 Limitations Imposed when Using Windows XP

2,11 Limitations Imposed when Using Windows XP

END-USER LICENSE AGREEMENT

s You have acquired a device (“INSTRUMENT") that includes software licensed by [ADVANTEST] from Microsofi Licensing Inc.
orits affiliates (“MS"). Those installed software products of MS origin, as well as associated media, printed materisls, and “online”
or electronic docnmentation {“SOFTWARE™) are protected by intemationa] intellectual property laws and treaties. The
SOFTWARE is licensed, notsold.  All rights reserved.

* [FYOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA™), DG NOT USE THE INSTRUMENT
OR COPY THE SOFI'WARE, INSTHAD, PROMPITY CONTACT |ADVANTEST] FOR INSTRUCTIONS ON RETURN O
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 following license:

*
*

You may use the SOFTWARE only on the INSTRUMENT.

NOT FAULT TOLERANT. THE SOFTWARE 158 NOT FAULT TOLERANT. [ADVANTEST] HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE INSTRUMENT, AND MS HAS
RELIED UPON [ADVANTEST] TOQ CONDUCT SUFFICIENT TESTING TO DETERMINE THAT THE
SOFTWARE IS SUITABLE FOR SUCH USE.

NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults, THE
ENTIRE RISK AS TO SATISFACTORY QQUALITY, 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.
1IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, M5,

No Liability for Certain Damages, EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO
LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.
THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL PURPOSE.
IN NO EVENT SHALL MS BE LTABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED
FIFTY DOLLARS (U.5.$250.00).

Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer,
decompile, or disassemble the SOFTWARE, 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 a permanent sale or transfer of the INSTRUMENT, and only if the recipient agrees
to this EULA. If the SOFTWARE is an upgrade, any transfer must also include all prior versions of the
SOFTWARE,

EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin,  You agree to comply with all
applicable intemartional and national laws that apply to the SOFTWARE, including the U.S. Export Administration
Regulations, as well as end-nser, end-use and country destination restrictions issued by U.S. and other governments.
For additional information on exporting the SOFTWARE, see http:/fsww. microsoft.com/exporting.

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

on the INSTRUMENT. You may permit a maximum of ten (10) computers or other electronic
devices (each a “Client™) 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 aggragates
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 intetface or other executable software residing on the INSTRUMENT.

u If vou wse the INSTRUMENT to access or utilize the services or functionality of Microsoft Windows Server

products (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
additional information.

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

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

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

{specitic tasks or processes) for which the INSTRUMENT has been designed and marketed by
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2.11 Limitations Imposed when Using Windows XP

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

Security Updates. Content providers are using the digital rights management 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 Centent Owners™) may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates to the Microseft DRM
components of the SOFTWARE (“Security Updates™) that may affect your ability to copy, display
andfor play Secure Content through Microsoft software or third party applications that utilize
Micresoft DRM. You therefore agree that, if you elect to download a license from the Internet which
enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
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, Microsoft Corporation or their subsidiaries will not retrieve any personally identifiable
information, or any other information, from your INSTRUMENT by downloading such Security
Updates.

NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting,
Remote Assistance, and Remote Desktop technologies that enable the SOFTWARE or other
applications installed on the INSTRUMENT to be used remotely between two oI 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 Microsoft products may require an additional license.
For both Microseft 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 nse
technical information gathered in any manner as part of product support services related to the
SOFTWARE, MS, Microsoft Corporation and their affiliates may use this information solely to
improve their products or to provide customized services or technologies to you. MS, Microsoft
Corporation and their affiliates may disclose this information to others, but not in a form that
personally identifies you.

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Internet
gaming or update features within the SOFTWARE, it is necessary to use certain computer system,
hardware, and software information 1o 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 information to others, but not in a form that personally identifies you.

Internet-Based Services Components. The SOFTWARE may contain components that enable and
facilitate the use of certain Intemet-based services. You acknowledge and agree that MS, Microsoft
Corporation or their affiliates may automatically check the version of the SOFTWARE and/or its
components that you are utilizing and may provide upgrades or supplements to the SOFTWARE that
may be automarically 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 rransmission 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 Corporaticn
or their affiliates to provide or make available to you SOFTWARE updates, supplements, add-on
components, or Internet-based services components of the SOFTWARE after the date you obtain vour
initial copy of the SOFTWARE (“Supplemental Components™).

If [ADVANTEST] provides or makes available to you 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
Corpoeration or affiliate entity providing the Supplemental Component(s) shall be the licensor of the
Supplemental Component(s).

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

This EULA does not grant vou 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 techno]ogy It you w1sh to use the WMFSDK to develop such an application, visit

n, microgoft resh in T k.asp, accept a separate license for the
WMFSDK download the appropnate W'MFSDK and mstall it on your system.
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3.1

3. SETUP

SETUP

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

3.1 Unpacking Inspection
3.2 Locating This Instrument
3.3 Connecting Accessories
3.4 Supply Description

3.5 Operation Check

Unpacking Inspection

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

1. Check to see if the box or the cushioning material in which the product was shipped has been damaged
during transit.

IMPORTANT: If the box or the cushioning maferial is found damaged, leave them in their original condition
until the inspection described below completes.

2. Check the product surfaces for any damage.

WARNING: Do not power on this instrument if the cover, panels (front and rear), 1.CD display, power switch,
connector or any other key component is found damaged. Electrical shock hazards could result
from using damaged components.

3. Referring to the standard accessory list of the OPTS59 in Table 3-1, please check whether all standard
accessories exist and make sure that no accessories are damaged.

Contact your dealer or us in any of the following situations;

+  The box or the cushioning material in which the product was shipped was damaged during transit,

or there is evidence of a massive force having been applied to the cushioning material.

*  The product surfaces are damaged.

*  One or more standard accessories are missing or damaged.

*  Defects have been detected in a subsequent product verification test.

Table 3-1 Standard Accessories
Name Model Quantiry Remarks
R36R1 Series OPT59 User's Guide ER368 1OPT50 1 English version
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3.2 Locating This Instrumernt

3.2 Locating This Instrument

This section describes the installation environment in which this instrument runs successfully.

3.2.1 Operating Environment

This instrument should only he used in a place that satisfies the following conditions:

*  Ambient temperature:  +5 °C to +40 °C (operating temperature)

-20 °C to +60 °C (Storage temperature range)
Relative humidity: RH80% or less (no condensation}
An area free from corrosive gas
An area away from direct sunlight
A dust-free area
An area free from vibrations

A low noise area

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

An area allowing unobstructed airflow

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. Never block these vents. The resulting internal temperature rise
will affect measurerment accuracy. Keep the rear panel 10 centimeters away from the wall. In addi-
tion, do not attempt to use this instrument when it is standing on its rear panel or on either side panel.

Direct sunlight O

o
CCorrosive
X )0

PN NN P N P N P

Line Filter

o T
Vibration =
*  Avoid operation in the following areas. = Use a noise cut filter when there is a large
) amount of noise riding on the power line.
Front side

N

« Do not attempt to use this instrument
when it is standing on its rear panel oron  * Keep the rear panel 10 centimeters
either side panel. away from the wall

Figure 3-1 Operating Environment
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3.2.2 Prevention of Electrostatic Buildup

3.2.2 Prevention of Electrostatic Buildup

To prevent damage to semiconductor parts from electrostatic discharge (ESD), the precautions shown

below should be taken. We recommend that two or more countermeasures are combined to provide ade-
quate protection from ESD.

(Static electricity can easily be built up 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 Installation of a conductive mat, the use of conductive shoes,

and grounding (see Figure 3-3}.

Workbench

Installation of a conductive mat and grounding (see Figure 3-4).

¢ Wrist strap
’ Equivalent resistance

‘ Approx. TMQ

e

Ground

Figure 3-2 Countermeasures for Static Electricity of Human Body

Benchboard

Equivalent resistance

10° o 10°0

r-L MQ i

i
oo T \\\\\\\\>sr\\\\\?f\\\\\\\\

Conductive Conductive
shoes mat ol

Ground

Figure 3-3 Countermeasures for Static Electricity on Work Floor
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3.3 Connecting Accessories

~ Conductive mat Conductive mat Conductive mat
Copper foil
tape \ Benchboard \ Benchboard Conductor \ Benchboard
\ Y Y D") / : 5
lon
CH as e
IMQ I M2
1ML
Ground Ground Ground
{Method 1) (Method 2) (Methed 3)

Figure 3-4  Countermeasures for Static Electricity on Work Bench

3.3 Connecting Accessories

This section explains how to connect accessories to this instrument to run it.

3.3.1 Connecting the Keyboard and Mouse

Plug the keyboard and mouse into their respective front-panel connectors (KEYBOARD and MOUSE con-

nectors). The keyboard and mouse must be plugged before turning on this instrument.

Plug into the respective connectors,
arrow side up

|:|D

0 000000000000 ooo
Ooo000000000oo0 ooo EIEIEID
00000000000 (1 000 ood
Onoooooooooon ooo
CJO0oo0oo00oooc] O 000
OooOOC_—_100000 000 .00

Figure 3-5 Connecting the Keyboard and Mouse

3-4
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3.4 Supply Description

3.4 Supply Description

This section explains 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 to this instrument meets these specifications.

Table 3-3  Power Supply Specifications

100 VAC Operation 200 VAC Operation Remarks
Input voltage range 90Vt 132V 198 V1o 250V Automatically switches
between input levels of
F 47Hzto 63 H
Teatieney Tanee g 100 VAC and 200 VAC.
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 fo meet the specifications could cause damage to this instrument.

342 Connecting the Power Cable

This instrument comes with a three-core power cable with a grounding conductor. To guard against elec-
trical shock hazards, ground this instrument by plugging the power cable into a three-pole power ocutlet.

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

WARNING:  Never use a damaged power cable. Electrical shock hazards could resuit,

2. Plug one end of the power cable included with this instrument into the AC power connector on this
instrument rear panel and the other into a three-pole power outlet having a protecting grounding ter-
minal {see Figure 3-6).

3-5
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3.4.2 Connecting the Power Cable

AC power connector

BREAKER =
7, EAIQSOVW\'@E

& ~ LIME SO0GVA MAX
50/80He

]

g

Figure 3-6  Connecting the Power Cable

WARNING:

1. Use a power cable rated for the voltage being used. Be sure however fo use a power cable conforming to the
safety standards of your country when using this instrument overseas (Refer to “Safety Summary”).

2. Plug the power cable into a three-pole power outlet having a protecting grounding terminal fo guard against
electrical shock hazards. Use of an extension cord without a profecting grounding ferminal would override
the protective grounding.
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3.5 Operation Check

3.5 Operation Checl

This section explains how to make a simple operation check on this instrument by using its built-in autocal-
ibration feature. To verify that this instrument runs correctly, follow these steps:

Starting up this instrument

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

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

Press the | POWER | switch to switch on the power.

Figure 3-7 POWER Switch

CAUTION:

1. Ifthis instrument is abruptly powered off while in operation, such as by pulling the
power cable out of position, the hard disk drive could fail. Even when the hard disk
drive does not fail, Scandisk launches to check for possible corruptions in the data
stored on it the next time this instrument starts up.

2. About Scandisk
If this instrument has been powered off without being shut down, Scandisk will
launch to check for corruptions auntomatically. Do not abort Scandisk while it is
running. If Scandisk locates corruptions, take appropriate remedial action as rec-
ommended by the display messages. The software in this instrument resumes anto-
matically when Scandisk ends.

The power-on diagnostic program launches to carry out self-diagnostics.
The self-diagnostics take about 1 minute to complete.

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

NOTE:  Refer to Chapfer 8, “MAINTENANCE” of R3681 Series User's Guide if
error messages are displayed as a result of the self-diagnostics.
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3.5 Operation Checl

3-8

Running autocalibration

6.

Figure 3-8 TInitial Setup Screen

<R3681>

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

<R3671>
Hook up this instrument as shown in Figure 3-9 by using the N (m)-BNC ()
adapter, and input cable (A01261-30) that come with this instrument as standard.
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3.5 Operation Checl

i

R3681 R3671

bt | ‘E‘ Adapter, N(m)-BHNG (] |
Bisieded] | |
T =

L

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

Figure 3-9  Autocalibration

IMPORTANT: Allow this instrument fo warm up for at least 30 minutes before running
the autocalibration. For more information on how to use the autocali-
bration, refer to Section 4.3.1, “Autocalibration’ of 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. Autocalibration runs.
The autocalibration takes about 1 minute to complete.

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

MEMQO: Refer to Chapter 8, “MAINTENANCE" of R3681 Series User's Guide if
error messages are displayed as a result of the autocalibration.

Switching off power

Press the | POWER | switch of this instrument,

The final processing of the system is performed and the power is automatically turned
off.
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4.1

4.1.1

MEASUREMENT EXAMPLES

4. MEASUREMENT EXAMPLES

This chapter describes the way to use this option with concrete examples of measurements,

Measurement of an IEEE802.11g (ERP-OFDM) Signal

This section describes the way to use this option, with the following example of measurement of an

TEEES02.11¢ (ERP-OFDM) signal.

= 4.1.1 Measurement of an IEEE802.11g (ERP-OFDM) Signal Using the Muld Frame Mode
*  4.1.2 Measurement of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

*  4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

Measurement of an IEEE802.11g (ERP-OFDM) Signal

Using the Multi Frame Mode

You can repeat measurement of various frames and OFDM symbols by using Multi Frame Mode. This
mode is suitable for measurements based on the standards.

[Specifications of signal to be measured)]

Conforming standards:
Center frequency:

Level:

Data rate:

Number of OFDM symbols

[Measuring conditions|

A/D Capture Length:
Threshold Level:

Symbol Timing:

Pilot Track(Phase):

Pilot Track(Amplitude):
CH Estimation(Preamble):
Meas Condition:

Meas Frame Number:
Meas Min Symbol Length:
EVM Trigger:

EVM Threshold:

Trigger Source:

Single Measurement

IEEE802.11g (ERP-OFDM) signal
2457 MHz

-10 dBm

36 Mbps (Modulation system 16 QAM)
100 (excluding SIGNAL)

10 ms
Auto

0

ON

OFF

ON
Frame & Min Symbol
20

16

ON

-25 dB
Free Run
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4.1.1 Measuremment of an IEEE802.11g (ERP-OFDM) Signal Using the Multi Frame Mode

[Device connection]

Signal source —ie

(WLAN device,  [5]
signal generator
CtC.) r=3 e
O 660d o
a) —______C
| Adapter
| SMA() - SMA(D r —= 4
RECable
SMA(m) - SMA(m)

Note:  The R3671 uses the N(m)-SMA(L) adaper,

Figure 4-1 Connection Diagram for Measurement Using Mult Frame Mode

[Setting the Measuring Conditions]

1. Touch [Config] on the menu bar and select [Modulation Analyzer].
2. Touch [Modulation] on the menu bar and select [IEEE802.11b/g].

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

key on the soft menu bar.
5. Press , El, , and in this order on the ten-key pad.
The center frequency will be set at 2457 MHz.

6.  Touch the {LLEVEL} button on the function bar,

ey on the soft menu bar.

The Ref Léve-l will be set automatically at the optimum value.

8. Touch the {STD} button on the function bar.

key on the soft menu bar.
The measuring parameters will be set to the TEEE802.11g standard.

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

11.

key on the soft menu bar,

key on the soft menu bar.
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4.1.1 Measurement of an IEEER(2.11g (ERP-OFDM) Signal Using the Multi Frame Mode

13

20.

. Touch the close button 3%

. Touch th

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

button on the soft menu bar.

The [Input Setup] dialog box will be displayed.

. Set the [Input] of the [Input Setup] dialog box to [RF].

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

Figure 4-2  [Input Setup] Dialog Box

. Touch the {MEAS CONTROL} button on the function bar,

key on the soft menu bar and select the multi frame

mode.

utton on the soft menu bar.

The [Measurement Parameters Setup] dialog box will be displayed.

Touch the [AD} Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the AD Capture Setup screen.

Figure 4-3 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

4-3
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4.1.1 Measuremment of an IEEE802.11g (ERP-OFDM) Signal Using the Multi Frame Mode

4-4

21. Set the length of the data to be taken into the memory for one data acquisition.

22,

Touch the [A/D Capture Length] text box in the [AD Capture] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing . IE' and LN on the ten-key pad or by turning the
data knob until the numencal value 10 1s displayed.

Touch [Auto] under [Threshold Level] in the [AD Capture] tab.

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto.

(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal) to Auto. If the signal level is unstable, select [Manual].)

Figure 4-4 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab
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4.1.1 Measurement of an IEEER(2.11g (ERP-OFDM) Signal Using the Multi Frame Mode

23,

24,

25.

26.

27,

28.

29.

Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen i3 switched to the OFDM Setup screen.

Figure 4-5 [Measurement Parameters Setup | Dialog Box - OFDM Setup Tab

Touch the [Symbol Timing] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing El, on the ten-key pad or by turning the data
knob until the numerical value 0 1s displayed. (Symbol Timing is set to the FFT

process start position at the time of demodulation. The center of the guard inter-
val is taken as ()

Touch the [OFF] option button of [Pilot Track(Amplitude)] in the [OFDM] tab.
(Pilot Track (Amplitude) is a function which corrects the amplitude for each sym-
bol by reterring to the pilot signal of the signal to be measured.)

Touch the [ON] option button of [Pilot Track(Phase)] in the [OFDM] tab.
(Pilot Track (Phase) is a function which synchronizes the phase for each symbol
by referring to the pilot signal of the signal to be measured.)

Touch [ON] of the [CH Estimation(Preamble)] option button in the [OFDM]
tab.

The CH Estimation(Preamble) function is a function to estimate and correct the
frequency characteristics of the signal to be measured using the preamble portion.
Set [Meas Condition] in the [OFDM] tab to [Frame & Min Symbol].

Set the number of frames to be measured to 20.
Touch the [Meas Frame Number] text box in the [QOFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing aJE' and on the ten-key pad or by turning the
data knob until the numerical value 20 15 displayed.

{The measuring instruments analyze frames until reaching the number of frames
set here. The number of frames analyzed will be the number of frames set here.)

4-5
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4.1.1 Measuremment of an IEEE802.11g (ERP-OFDM) Signal Using the Multi Frame Mode

4-6

30.

3L

33.

Make the setting so that trames containing 16 symbols or more are analyzed.
Touch the [Meas Min Symbol Length] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing El and on the ten-key pad or by turning the
data knob until the numerical value 16 1s displayed.

(The measuring instruments will not analyze frames containing less than the
number of symbols set here.)

Touch [ON] of the [EVM Trigger] option button in the [OFDM] tab.

. Touch the [EVM Threshold] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing El 2], - 5 |and| ENT | on the ten-key pad or by turning
the data knob until the numerical value -23 15 displayed.

(If a frame exceeding the EVM set here is analyzed, the measuring instruments
will end measurements at that frame.)

Figure 4-6 [Measurement Parameters Setup] Dialog Box - OFDM Setup Tab

Touch the close button 2§ in the [Measurement Parameters Setup] dialog box
to close the dialog box.
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4.1.1 Measurement of an IEEER(2.11g (ERP-OFDM) Signal Using the Multi Frame Mode

34, Press the

{] butten on the front panel.

Single measurement is executed, and the measurement results are displayed.

8.0dB/div
0.0

-10.0
[d&n]

W

Subcarrier

6008/ div

0.0 +.0

-30.0
[4e]

Aot N [
il |

6.0 L L 20
-82 Subcarrier a2 -2

+.0

Figure 4-7 Measurement Results of Multi Frame Mode
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4.1.2 Measuremment of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

4.1.2

4-8

Measurement of an IEEE802.11g (ERP-OFDM) Signal

Using the Single Frame Mode

You can select and measure any one frame by using Single Frame Mode. This mode is suitable for detailed

verification.

[Specitications of signal to be measured]

Conforming standards:
Center frequency:
Level:

Data rate:

Number of OFDM symbols:

[ Measuring conditions|

IEEE802.11g (ERP-OFDM} signal
2457 MHz

-10 dBm

36 Mbps (Modulation system 16 QAM)
100 (excluding SIGNAL)

A/D Capture Length: 10 ms
Threshold Level: Auto
Symbol Timing;: 0
Pilot Track(Phase): ON
Pilot Track{ Amplitude): OFF
CH Estimation(Preamble}: ON
Trigger Source: Free Run
[Device connection]
R3681
a7 - esess—]

Signal source —

(WLAN device, —

signal generator -

etc.)

O €08® oo,
- - __ o
| Adapter 1
| SMA() - SMA) - —2
RF Cable
SMA(T) - SMA(m)

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

Figure 4-8 Connection Diagram for Measurement Using Single Frame Mode
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4.1.2 Measurement of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

[Setting the Measuring Conditions]

15.

16.

Touch [Config] on the menu bar and select [Modulation Analyzer].
Touch [Modulation] on the menu bar and select [IEEES802.11b/g].

Touch the {FREQ} button on the function bar.

Touch the key on the soft menu bar.
Press , m , and in this order on the ten-key pad.
The center frequency will be set at 2457 MHz,

Touch the {LEVEL} button on the function bar.

key on the soft menu bar,

The Ref Level will be set automatically at the optimum value,

Touch the {STD} button on the function bar.

key on the soft menu bar.

The measuring parameters will be set to the IEEE802.11g standard.

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

key on the soft menu bar.

key on the soft menu bar.

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

button on the soft menu bar.
The [Input Setup] dialog box will be displayed.

Set the [Input] of the [Input Setup] dialog box to [RIF].

Touch the close button %
box.

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

Figure 4-9 [Input Setup] Dialog Box

. Touch the {MEAS CONTROL?} button on the function bar.

key on the soft menu bar and select the single frame
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4.1.2 Measuremment of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

19. Touch the
The [Measurement Parameters Setup] dialog box will be displayed.

button on the sott menu bar.

20. Touch the [AD Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the AD Capture Setup screen,

Figure 4-10 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

21. Set the length of the data to be taken into the memory for one data acquisition.
Touch the [A/D Capture Length] text box in the [AD Capture] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing and FNT on the ten-key pad or by turning the
data knob until the numerical value 101s displayed.
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4.1.2 Measurement of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

22. Touch [Auto] under [Threshold Level] in the [AD Capture] tab.

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto.

{(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal} to Auto. If the signal level is unstable, select [Manual].)

Figure 4-11 [Measurement Parameters Setup] Dialog Box - AD} Caplure
Setup Tab

23, Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen is switched to the OFDM Setup screen.

Figure 4-12 [Measurement Parameters Setup] Dialog Box - OFDM Setup
Tab
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4.1.2 Measuremment of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

24. Touch the [Symbol Timing] text box in the [OFDM] tab,

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing @ on the ten-key pad or by turning the data
knob until the numerical value 0 is displayed. (Symbol Timing is set to the FFT

process start position at the time of demodulation. The center of the guard inter-
val is taken as 0.)

25. Touch the [OFF] option button of [Pilot Track(Amplitude)] in the [OFDM] tab.

{(Pilot Track (Amplitude) is a function which corrects the amplitude for each sym-
bol by referring to the pilot signal of the signal to be measured.)

26. Touch the [ON] option button of [Pilot Track(Phase)] in the [OFDM] tab.

(Pilot Track (Phase) is a function which synchronizes the phase for each symbol
by referring to the pilot signal of the signal to be measured.)

27. Touch [ON] of the [CH Estimation(Preamble)] option button in the [OFDM]

tab.

The CH Estimation(Preamble) function is a function to estimate and correct the
frequency characteristics of the signal to be measured using the preamble portion,

Figure 4-13  [Measurement Parameters Setup| Dialog Box - OFDM Setup
Tab

to close the dialog box.
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4.1.2 Measurement of an IEEE802.11g (ERP-OFDM) Signal Using the Single Frame Mode

29. Touch the

A/D data of the signal under test is taken in, and upon completion the waveform
of the signal under test is displayed in the Frame Selection display.

key on the soft menu bar.

Frame Select ion

6. 0B/ div
0.0

50,0 i —
[46] :

-E0

0 : :
0.00000 Time[uz] 1000000

Figure 4-14 Frame Selection Display

' on the measurement tool bar.

30. Touch the Specify Cursor button |

31. In the waveform of the signal under test in the Frame Selection display, touch
near a frame to measure it. The cursor is placed within the frame.

32. Touch the

Measurement is executed, and the measurement result is displayed.

key on the soft menu bar.

REHEEEEH g
R

Subcarrier

f.00B/ div
0.0 2.0

-a0.0
[€]

| |

600 L) ! 2.0
=52 Subesrrier 32 =2.0 +2.0

Figure 4-15 Measurement Results of Single Frame Mode
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

You can cancel out the frequency characteristics of a signal source and measure the frequency character-
istics of a DUT (amp, filter, etc.) by using the Equalizer function,

[Specifications of signal to be measured]

Conforming standards:
Center frequency:
Level:

Data rate:

Number of OFDM symbols:

[ Measuring conditions|

A/D Capture Length:
Threshold Level:
Symbol Timing:
Pilot Track(Phase):

Pilot Track(Amplitude):

Equalizer:
Trigger Source:

[Device connection]

Signal source
(WLAN device,

signal generator
ete.)

1IEEE802.11g (ERP-OFDM) signal
2457 MHz

-10dBm

36 Mbps (Modulation system 16 QAM)
100 {excluding SIGNAL)

10 ms
Auto

0

ON

OFF

ON

Free Run

O DUT |p

Figure 4-16  Connection Diagram for Frequency Characteristics Measurement
of a DUT Using Equalizer
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

[Setting the Measuring Conditions]

9.

10.

. Touch th

Connect the instruments as in circuits 1-3 of Figure 4-16.
Touch [ Config| on the tool bar and select [Modulation Analyzer].
Touch [Modulation] on the menu bar and select [IEEE802.11h/g].

Touch the {FREQ} button on the function bar.
The current center frequency is displayed in entry box 1, and can be changed.

Press[2].[4].[5] [7]and in this order on the ten-key pad.

The center frequency will be set at 2457 MHz.

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

key on the soft menu bar.

The Ref Level will be set automatically at the optimum value.

Touch the {STD} button on the function bar.

key on the soft menu bar.

The measuring parameters will be set to the IEEE802.11g standard.

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

key on the soft menu bar.

key on the soft menu bar.

Touch the {INPUT? button on the tunction bar,

button on the soft menu bar.

The [Input Setup] dialog box will be displayed.

. Set the [Input] of the [Input Setup] dialog box to [RF].

. Touch the close button #; in the [Input Setup] dialog box to close the dialog

box.

Figure 4-17 [Input Setup] Dialog Box
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

18.

19.

20.

21.

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

Touch the
mode.

key on the soft menu bar and select the single frame

Touch the
The [Measurement Parameters Setup] dialog box will be displayed.

: button on the soft menu bar.

Touch the [AD Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the AD Capture Setup screen,

Figure 4-18 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

Set the length of the data to be taken into the memory for cne data acquisition.
Touch the [A/D Capture Length] text box in the |AD Capture| tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing . lEI]and FNT on the ten-key pad or by turning the
data knob until the numerical value 10 1s displayed.
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

22. Touch [Auto] under [Threshold Level] in the [AD Capture] tab.

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto.

{(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal} to Auto. If the signal level is unstable, select [Manual].)

Figure 4-19 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

23. Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen i3 switched to the OFDM Setup screen.

Figure 4-20 [Measurement Parameters Setup] Dialog Box - OFDM Setup
Tab

4-17
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

24.

25.

26.

217.

28.

Touch the [Symbol Timing] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing @ on the ten-key pad or by turning the data
knob until the numerical value 0 is displayed. (Symbol Timing is set to the FFT
process start position at the time of demodulation. The center of the guard inter-
val is taken as 0.)

Touch the [OFF] option button of [Pilot Track(Amplitude)] in the [OFDM] tab.
{(Pilot Track (Amplitude) is a function which corrects the amplitude for each sym-
bol by referring to the pilot signal of the signal to be measured.}

Touch the [ON] option button of [Pilot Track(Phase)] in the [OFDM] tab.
(Pilot Track (Phase) is a function which synchronizes the phase for each symbol
by referring to the pilot signal of the signal to be measured.)

Touch [ON] of the [CH Estimation(Preamble)] option button in the [QFDM]
tab.

The CH Estimation(Preamble) function is a function to estimate and correct the
frequency characteristics of the signal to be measured using the preamble portion,

Figure 4-21 [Measurement Parameters Setup] Dialog Box - OFDM Setup
Tah

Touch the close button ] in the [Measurement Parameters Setup| dialog box
to close the dialog box.
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

29. Touch the

A/D data of the signal under test is taken in, and upon completion the waveform
of the signal under test is displayed in the Frame Selection display.

key on the soft menu bar.

Frame Selection

8.0dB/div
[N

-80.1
[d&]

R H H
0.00000 Tine[ns] 10.00000

Figure 4-22  Frame Selection Display

30. Touch the Specify Cursor button " on the measurement tool bar.

31. In the waveform of the signal under test in the Frame Selection display, touch
near a frame to measure it. The cursor is placed within the frame.

32. Touch the

Measurement is executed, and the measurement result is displayed.

key on the soft menu har.

i

Feaatuiyt sheind
HRHHE

i
f.0cB/div
0.0 2.0

-a0.0
[€]

Y
i |
6.0 L L -

-32 Subcarr ier a2 =20 2.0

Figure 4-23  Signal Scurce Measurement Results

33. Check the measurement results to confirm that measurement has been completed
normally.

4-19
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

4-20

[ #%]
LA

36.

40.

. Touch the ;

. Touch the

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

utton on the soft menu bar.

The [Measurement Parameters Setup] dialog box will be displayed.

Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen is switched to the OFDM Setup screen.

button of [Equalizer Data] in the [OFDM] tab.

The Equalizer data is calculated. The Equalizer data is retained until the data is

calculated by re-pressing the button. The data can be used as the fre-
quency characteristics correction data until the INPUT, FREQ or STD setting is
changed.

. Touch the [ON] option button of [Equalizer] in the [OFDM] tab.

When analyzing, the frequency characteristics are corrected by using the Equal-
izer data.

The Equalizer function has an exclusive relationship to the CH Estimation func-
tion, When the Equalizer is set to ON, the CH Estimation function is automati-
cally set to OFF.

Figure 4-24 [Measurement Parameters Setup] Dialog Box

. Touch the close button #} in the [Measurement Parameters Setup] dialog box

to close the dialog box.

Touch the

The frame at the cursor position is measured again, and the measurement results
after Equalizer processing, such as Total Result, are displayed.
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41.
42,

43.

44,

45.

46.

4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

8. 0cB/!
0.0 .0

-20,
[dB

-B0.

:h.0dB/div
§0.0

B
siiiihhihih N

-10.0
[dBn]

Y

rrier

div

0
]

R
1 | ] -2.0
-2 Subcarrier i -2.0 +.0

Figure 4-25  Signal Scurce Measurement Results (After Equalizer Process)

Verify that the EVM, etc., of the measurement results have been improved.

Connect the instruments as in cir¢uits 2-4 of Figure 4-16,

Touch the {LEVEL} button on the function bar.

Touch the

The

key on the soft menu bar,

Ref Level will be set antomatically at the optimum value,

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

Touch the

A/D

key on the soft menu bar.

data of the signal under test is taken in, and upon completion the waveform

of the signal under test is displayed in the Frame Selection display.

-30.0
[8]

-B0.0

Frame Selection

&.0dB/div
0o

0.00000 Time [1i=] 10.00000

Figu

re 4-26  Frame Selection Display
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4.1.3 Measurement of Frequency Characteristics of a DUT Using Equalizer

47, Touch the Specity Cursor button | on the measurement tool bar.

48. In the waveform of the signal under test in the Frame Selection display, touch
near a frame to measure it. The cursor is placed within the frame.

49, Touch the

Measurement is executed, and the measurement result is displayed.

key on the soft menu bar,

il

Subcarrisr

6.

+2.0

-30.0 o
idB]

\
|
w

a |
|
w

-60.0 | -2
=82 Subearrier 32 =20 +2.0

Figure 4-27 DUT Measurement Results
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4.2 Measurerment of an IEEE8S()2.11b Signal

4.2 Measurement of an IEEE802.11b Signal

This section describes the way to use this option, with the following example of measurement of an
TEEE8(02.11b signal,

= Measurement of an [EEEB02.11b Signal Using Multi Frame Mode

NOTE: For Single Frame measurement, the flow of measurement is the same as for measurement of an
TEEES02.11g signal. (However, make the settings for the \STD} on the function bar and |Measurement
Parameters Setup] diclog as in 4.2.1)

4.2.1 Measurement of an IEEE802.11b Signal Using Multi Frame Mode

You can repeat measurement of various frames and chips by using Multi Frame Mode. This mode is suit-
able for measurements based on the standards.

| Specifications of signal to be measured|

Conforming standards: TEEE&02.11b signal

Center frequency: 2457 MHz

Level: 0dBm

Data rate: 2 Mbps (Modulation systemm DQPSK)
Number of chips: 1408 (not including PLCP)

[Measuring conditions]

Meas Filter: Nyquist
Nyquist BW: 22 MHz
Roll Ott: 0.5

Ramp Up/Down Smoothing: 11 Point
Constellation 45deg Rotation: ON

Continuous Signal: OFF

Meas Condition: Frame & Min Chip
Meas Frame Number: 10

Meas Min Chip Length: 1000 Chip

EVM Trigger: ON

EVM Threshold: 35%

Single Measurement

4-23
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4.2.1 Measuremment of an IEEE802.11b Signal Using Multi Frame Mode

4-24

[Device connection]

Signal source

(WLAN device, |~
signal generator
etc.)

I Adapter % | Note
SMA(T) - SMA() - —= -

|
RF Cable T T
SMA(mM) - SMA(m)

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

Figure 4-28 Connection Diagram for Measurement Using Multi Frame Mode

|Setting the measuring conditions |

10.

11.

Touch [Config] on the menu bar and select [Modulation Analyzer].
Touch [Modulation| on the menu bar and select [TIEEES02.11b/g].

Touch the {FREQ} button on the function bar,

key on the soft menu bar,

Press , El, , and in this order on the ten-key pad.
The center frequency will be set at 2457 MHz,

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

Touch th

The Ref Level will be set automatically at the optimum value.

ey on the soft menu bar.

Touch the §STD} button on the function bar.

Touch the |
bar.

¢ key on the soft menu

The measuring parameters will be set to the IEEE802.11b/g standard.

Touch the {TRIGGER} button on the tunction bar.

key on the soft menu bar.
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12.

13.

20.

. Touch th

The [Measurement Parameters Setup] dialog box will be displayed.

4.2.1 Measurement of an IEEER02.11b Signal Using Multi Frame Mode

key on the soft menu har.

button on the sott menu bar,

The [Input Setup] dialog box will be displayed.

box.

. Touch the close button 2%

. Set the [Input] of the [Input Setup] dialog box to [RF].

Figure 4-29

mode,

[Input Setup] Dialog Box

. Touch the {MEAS CONTR(QL} button on the function bar.

utton on the soft menu bar.

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

key on the soft menu bar and select the multi frame

Touch the [AD Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the AD Capture Setup screen.

Figure 4-30

[Measurement Parameters Setup] Dialog Box - A} Caplure

Setup Tab

4-25
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4.2.1 Measuremment of an IEEE802.11b Signal Using Multi Frame Mode

4-26

21.

22,

Sets the length of the data to be taken into the memory Tor one data acquisition,
Touch the [A/D Capture Length] text box in the [AD Capture] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressin and on the ten-key pad or by turning the data

knob until the numerical value 515 displayed.
Touch [Auto] under [Threshold Level] in the [AD Capture] tab.

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto.

(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal) to Auto. If the signal level is unstable, select [Manual].)

Figure 4-31 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab
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23,

24,
25.

26.

27.

28.

29.

4.2.1 Measurement of an IEEER02.11b Signal Using Multi Frame Mode

Touch the [DSSS/CCK] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the DSSS/CCK Setup screen.

Figure 4-32 [Measurement Parameters Setup] Dialog Box - DSSS/CCK
Setup Tab

Set [Meas Filter| in the [DSSS/CCK] tab to [Nyquist].

Touch the [Nyquist BW] text box in the [DSSS/CCK] tah.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing , and on the ten-key pad or by turning the

data knob until the numerical value 22 is displayed.
Touch the [Roll (Mf] text box in the [DSSS/CCK] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing m, |_:__|, and on the ten-key pad or by turning

the data knob until the numerical value 0.5 1s displayed.
Touch the [Ramp Up/Down Smoothing] text box in the [DSSS/CCK] tab,

The set value is di%phyed in a black/white inverted state. Input the numerical

value either by pressing 2|!land le on the ten-key pad or by tuming the
data knob until the numeric ve 1T 15 displayed.

Touch [ON] of the [Constellation 45deg Rotation] option button in the [DSSS/
CCK] tab.

{Constellation 45deg Rotation is a function to rotate the constellation chip posi-
tion display by £45°.

Touch [OFF| on the | Continuous Signal| option button in the [DSSS/CCK] tab.

. Set [Meas Condition] in the [DSS8/CCK] tab to [Frame & Min Chip].

4-27
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4.2.1 Measuremment of an IEEE802.11b Signal Using Multi Frame Mode

31. Set the number of trames to be measured to 10,
Touch the [Meas Frame Number] text box in the [DSSS/CCK] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by prexsing and | ENT] on the ten-key pad or by turning the
data knob until the numencal value 10 1s displayed.

(The measuring instruments analyze frames until reaching the number of frames
set here. The number of frames analyzed will be the nuinber of frames set here.)

32. Make the setting so that frames containing 1000 chips or more are analyzed.
Touch the [Meas Min Chip Length] text box in the [DSSS/CCK] tab.

The set value is displayed in a blde/white inverted state. Input the numerical

value either by pressing H—‘ L:T_l and le on the ten-key pad or by
turning the data knob until the Tumerical value 18 displayed.

{The measuring instruments will not analyze frames containing less than the
number of chips set here.)
33. Touch [ON] of the [EVM Trigger] option buiton in the [DSSS/CCK] tab.

34. Touch the [EVM Threshold] text box in the [DSSS/CCK] tab.

The set value is displayed in a blagk/white inverted state. Input the numerical

value either by plesqmg 3 w on the ten-key pad or by turning the
data knob until the IlumEI'lL'i V'i ue 35 is displayed.

(If a frame exceeding the EVM set here is analyzed, the measuring instruments
will end measurements at that frame.)

Figure 4-33  |Measurement Parameters Setup| Dialog Box - DSSS/CCK
Setup Tab

35. Touchthe close button %4 i
to close the dialog box.

4-28
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4.2.1 Measurement of an IEEER02.11b Signal Using Multi Frame Mode

36. Press the

butten on the front panel.

Single measurement is executed, and the measurement results are displayed.

NdB/div
.0

10.0%/div
1001 2.0
0.0
[x]
1.1 v -2.0

11 Thip 3 2,0 2.0

Figure 4-34 Multi Frame Mode Measurement Results
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5. MENU MAP, FUNCTIONAL EXPLANATION

5. MENU MAP, FUNCTIONAL EXPLANATION

This chapter describes the configurations and functions of the soft keys displayed on the touch screen of the
IEEE&02.11b/g modulation analysis option.

¢ [ Used to enclose a menu name, key name, item name in the dialog box, butfon name, or the name of selected
ifemns in lists and menus.

. {eii} Shows a function butfon 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 a fouch screen, and “touch™ means to press a button or a key.

5.1 Menu Index
Operation Key Pages Operation Key Pages

[A/D Capture] oo 5-5, 57 [Mag Flatness Time | ..occeeceviceeesecenn. 5-15

[A/D Capture Length] cecovveineriinnvnnean, 5-7 [MAX] teieieiirrsinininrninressssrisisiesesessesesararaes 5-20

7N 1 5-18 [Meas Chip Length] ooecveevneecicieeeee. 5-10

[AVE] et 5-17, 5-18, [Meas Condition] ..eeeeeeeeececeeeeeeeee e e 5-9, 5-10
5-20 [Meas FIer] .iviiirereniiiiieieiecresesiiiinns 5-8

[Baseband Input] ...ccovveeeeeeeececeer e 5-11 [Meas Frame Number] «.cccocvvvvcieenieenrene. 3-9, 5-10

[Center Freq BIror| .ooeeeieniiieceeee 5-17 [Meas Min Chip Length] ..ccccoeeovvviieeeeeee. 3-10

[Center Freq Error Time] .. 3-15 [Meas Min Symbol Length] ....ooviiiiienns 59

[CH Estimation (Preamble)] .....ccoeeenninne 5-8 [Meas Symbol Length] ..ccocoveevviicnccres. 5-9

[CH Estimation (Preamble+Data)]| ......... 5-8 [ T s 5-20

[Constellation] ... . 5-14, 5-15, [NO Display] eoccceereicimeemenircineesesenn, 5-15, 5-19
5-18, 5-20 [INvquist BW] oo 3-9

[ Constellation 45deg Rotation| ....cc......... 5-10 (015 5 1 1 SR 5 T

[Continuous Signal] ...cecivcineriiennanean, 5-10 [Phase Error Spectrum] .....covivviniiiniinn, 3-16

[Demodulated Data] ...oovvvevevveeiviercernninnns 5-17, 5-19 [Phase Error Time] ...oooccvvrremiiienniesiseenen, 5-15, 5-18

[Display Trace| ..ooceoeeeeirirenreeceeeeee 5-20 [Pilot Track(Amplitude)| ...oooeeeviveeeccees 5-7

[DSSS/CCK] covviviireeisieieioinresssssisisieesienns 5-5, 59 [Pilot TTack(Phase)] .eiovivevicinionreonnne.. 3-8

[Equalizer] ...ccccoierneromeeneeercvnee e 5-8 [PLCP Phase Error Time] ..ooovvvveevviereee. 3-17

[Equalizer Data] .ooocveeeeeeeeieereeceeneeee 5-8 [Plot All ResultS] ceeveveveieeceeeeeeeeeee e 5-17, 5-18

[EVM Spectrum] e 3-15 [Power Spectrum] ..occvviveeeeniiniiniiiinnene 5-16, 5-18

[EVM Threshold] ...cccoeeoveceeereireeeeeeeaes 5-9, 5-10 [Power Time] .coccveveceeervreeeveeeeecmeesrreens. 3-15

[EVM Time| ..oooeeeeeeeeeeeeneeeeeeeeeees 5-15, 5-18 |Preamble Freq Error Time| .....cccooveeeeeee. 5-15

[EVM Trigger] s, 5-9, 5-10 [Presemt] ..ooococvivrersiininininrsssssrisinieeeseosesens 5-20

[Eve Diagram-I] ....ccocevomimeniniienrneeene 5-19 [Ramp Down(9e)] .ooeovieovermeeneeseeneeenn 5-20

[Eye Diagram-Q| ..ccoooeeeiiienireeceeeeee 5-19 [Ramp Down{dB}] ..ccooviiieeeiiieeeeeeeen, 5-20

[FOmMAL] iiveviiiiiiieieiriecreriicrineeessssreaneens 5-14, 5-18 [Ramp Trace] ., 3-14, 5-20

[Gauss BW] v scesen s 5-9 [Ramp Up()] cveerrerrverermeeneesreceeeens. 3-19

[TAPUL] e 5-11 [Ramp Up(dB} ceevviieieeeeeeeevieeeeee. 320

[TQ INVEIrSE] wuevivivieieirivereriririrererssssssesneens 5-11 [Ramp Up/Down Smoothing] ........cceeeeee. 3-10

[Mag Error Spectrum] ...cceeveecercvecnneeenes 5-16 [RMS] e rnresne s s 5-17, 5-18

[Mag Error Time| ..ooeeeieieneeeceeeeee 5-15 [T 6 o N 5-9

[Mag Flatness Spectruim] ....c.ocvvvevveereeane. 5-16 [Specified Subcarrier] ....ciiiniiiinrinn. 3-17, 5-18

3-1
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5.1 Menu Index

[Specitied Symbol] ....cvecniiinionicenens 5-18
[SPectrogram] .cceeeoeereeeee e ereeeeenens 5-17

| Spectrum Trace] ..oeeeccernieeeieeecene 5-14, 53-18
[Symbol Timing] ....ccceervicrniorerensiensins 5-7
[Threshold Level] ...ooevevciiiiieiniverrenns 5-7
[T T I 2 o 5-14, 53-17
[Total ReSUIL] wuvvveiiiininriiiirneisisinienressssens 3-16, 5-19
[DISPLAY ) e 5-14
[FREQ} e 5-24
{INPUTT} coiiiesiniicieiinesicncnieeineesnens 5-11
{LEVEL] e 5-23
{MEAS CONTROL} oo 5-5
[MKRY} coveiiiiiniesiiniiciniinencnscniceinaesnene 5-22
[SCALE] e 5-21
[STD] e 5-13
{TRIGGER] ..ooiiiiniiinisicniniinininssicesiane 5-12

A/D Captire .oocveeeeeeeeeeccrne e 5-5, 5-6
A/D Capture Length ....ocoeeiiiiniiieeeen, 5-5

All i . 5-14
Analysis Restart ....ocooeveeeveccnnincceeenne 5-5, 57
ATT ettt 5-23
Auto Level Set cviiiiiinienicciinninieneae. 5-23

AVE e s 5-14
L0 11 (= PP SSUR 5-24
Center Freq Error ...eniinnioieeennes 5-14
Center Freq Error Time ......ccocovvvvveveenen. 5-14

CH Estimation(Preamble) .........ccccvveeeeen. 3-5

CH Estimation(Preamble+Data) ............. 3-3
Channel Number .....cccccovvienieviecveenne 5-24
Chip Number ..o 5-21
Chip Start .. 5-21
Constellation ....oceceee v 5-14
Constellation 45deg Rotation ..........c....... 5-5
Continuous Signal .......vvvvnvinieniiireanns. 329
Delta Marker On/Off ..o 5-22
Demodulated Data ....coooceeeeniiiiieeeee, 5-14
Display Trace woveeivcinriienssenrenseesiernsns 5-14
DSSS/CCK e 5-14, 5-18
Dual Display oocooeioeieeeeeeeeeeeeeeeeeee e 5-14, 3-20
EQUAlIZET cvoiieeeiicininnsiinseessisensiesiessanns -9
Equalizer Data ...cooveeveeieeeee e 3-5

EVM Spectrum ...ccoocveviceeeeceee e 5-14
EVM Threshold ....coovcveniciciniiniennnn,. 3-9
EVM Time .o 5-14
EVM Trigger oo eceeeeee 5-5

EXE] o 5-12
ExU2 o 5-12

Eye Diagram-T .......coooivicieenieeeeeee, 5-14

Eye Diagram-Q .....cccovcimeeninienniensiesanns 5-14
Free Run o 5-12
Freq Offset ..o, 5-24

5-2

Gauss BW i 5-5
IEEES02.11b/g DSSS/

CCK DSSS-OFDM .o 5-13
TEEES02.11g OFDM ...ccooviivvnenvicnnnninies 5-13
TE POWEL oo 5-12
INput SEtUP oo 5-11
Link i 5-12
Mag Error Spectrum .....cocccovereenieesveneenes 5-14
Mag Error Time ..occceoeviveesieeecn e 5-14
Mag Flatness Spectriin .....vieiiiieinn 5-14
Mag Flatness Time ....cocoveevvccvnieenenneenns 5-14
MEATKET «eeeeeeie e 5-22
Marker OFF .o 5-22
Marker Trace 1/2/3/4 .ovrrvrieeeceeeee 5-22
L YOS 5-14
Meas Chip Length i 5-5
Meas Condition .......ccoeveevierrccrnienseeniens 5-5
Meas Filter oo 5-5
Meas Frame Number ...oivinciiiiiiiiinnn 5-5
Meas Min Chip Length ....ccocvnvvicennens 5-5
Meas Min Symbol Length ...ooocoooieeiince 5-5
Meas PATAMELETS .o iiiieneicraieiniiveesanans 5-5, 5-7
Meas Symbol Length ......ccooocevniicieens 5-5
IMIIN. e 5-14
Min ATT i 5-23
Multi Frame ...ccoooeevveimnenier e 5-5, 5-6
NO DIiSPlaY oeviieieeeere e 5-14
Nyquist BW i, 5-5
OFDM ..o 5-14
Peal Search oo 5-22
Phase Error Spectrum ..., 5-14
Phase Error Time ..ooooeevecierevecveeneeeeeene 5-14
Pilot Track(Amplitude) ......ccecceeveeeiennnnn 5-5
Pilot Track(Phase) .....vivivieveneiiiiiennnnin 3-3
PLCP Phase Error Time .....cccovvvveevneeen. 5-14
Plot Al Results .oooeeeeeeieeeeeeeeeee e 5-14
Power Spectrum ..., 5-14
Power Time ..o 5-14
Preamble Freq Error Time ... 5-14
Preamp OnfOff (i 5-23
Present ..o 5-14
Quad Display «..ocoeeeceeinieereeecr e 5-14, 5-20
Ramp DOwn(%e) .ovviiinininniinnnniciniin 5-14
Ramp Down(dB} coeeveeiecee e 5-14
Ramp Up(50) ceoceeeeeeein e 5-14
Ramp Up(dB) ..cocvivviiiiiiiniiiisniiiiiiiicn 5-14
Ramp Up/Down Smoothing .........ccc........ 5-5
Ref Level oo 5-23
Ref Offsel oo 5-23
Repeat Meas oo 5-5, 5-6
RETUIT coeii et 5-12
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RMS i, 5-14
RO Off o 5-5
Single DIsplay .occecieeceeeeeeee e 5-14, 5-20
Single Frame ......ooveeiieiirsneneniensieinienns 5-5, 5-6
Single Meas ..oivceirieeeeerereer e 5-5, 5-6
Specified Subcarmier ....coeeviveecceeiene 5-14
Specified Symbol .....oveeviiiviiiniinnecnnenns 5-14
SPECIOZIAM «eveeeeieeeereeereseer e e smesereseeneenns 5-14
Symbol Timing ...coooeeeceereeeenreeeeeeeee 5-5
Threshold Level ..o 5-5

Total Result ..o, 5-14
Trigger Delay .o 5-12
Trigger SIope .o 5-12
Trigger SOUICe .o 5-12
WINdow STArt .oooeeeeeeeieeeeceeceeeeececeeeeeeees 5-5, 57
Window Width ... 3-5, 57
X Scale Left i 5-21

X Scale Right oo 5-21

Y Scale LOWET .ovviviienviiccinniecicnn 5-21

Y Scale UPper coveeeeeeeerereer e 5-21

5.1 Menu Index
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5.2 Switching Communication Systems

5.2  Switching Communication Systems
The menu bar of this option is arranged as follows:
[Iile] [System] [Config] [Modulation] [Cal] [Special]
The menu bar consists of the same items as those of Spectrum Analyzer except that the additional items; Save
Meas, Data... and Save A/D Data... exist under the File menu when Modulation Analyzer is used.
[Save Meas. Data...] Saves the data displayed on the selected display.
[Save A/D Data...| Saves the A/D data.
It the AD data is saved by selecting File Type:DAT, the AD data,
whose frequency characteristics were corrected, is saved in text
format.
For more information, refer to A.3, “A/D Data Save Function.”
It the AD data is saved by selecting File Type:MNT, the AD data,
whose frequency characteristics were not corrected, is saved in
binary format.
These data is used only for maintenance, and therefore cannot be
disclosed.
Select [Modulation Analyzer] from [Config] on the menu bar to select a modulation analysis function.
Next, select the IEEE802.11b/g modulation analysis function from among the modulation analysis functions.
Select [IEEES802.11h/g] from [Modulation] on the menu bar to select the TEEES02.11b/g modulation anal-
ysis function.
5.3 Function Bar
This section describes the functions of each tunction button displayed on the function bar, The contiguration
of the function buttons of this option is as follows:
MEAS INPUT TRIGGER STD DISPLAY SCALE MKR LEVEI FREQ
CONTROI‘ x . ) [ ¥l ) ¥ 3 Pl
When you click a function button on the function bar, the associated soft keys are displayed on the soft menu
bar,
5.4 Soft Menu Bar

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

When you touch a button on the function bar, the associated soft keys are displayed on the soft menu bar.
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5.5 Description of the Function of Each Key

5.5 Description of the Function of Each Key

This section describes the function of each key.

5.5.1 {MEAS CONTROL}

When you touch the {MEAS CONTROL} button, the soft keys related to the selection of a measurement
mode, import and analysis of A/D data on measurerment signals, and setup of measurement conditions are
displayed on the soft menu bar.

{MEAS CONTROL}
L[

: AfD Capture Length
Threshold Level
[OFDM|

I

l

I Symbol Timing

: Pilot Track({ Amplitude)
| Pilor Track(Phase)

: Equalizer Duata

I Equalizer

: CH Estimation{Prearmble)
I CH Estimation{Preamble+Dhata)
: Meas Condition

| Meas Frame Number
: Meas Min Symbol Length
I Meas Symbol Length
: EVM Trigger

I EVM Threshold
| [DSSS/CCK]

| Meas Filter

: Nyquist BW

I Roll Off

: Ganss BW

| Ramp Up/Down Smoothing

: Constellation 45deg Rotation
I Continuous Signal

: Meas Condition

| Meas Frame Number

: Meas Min Chip Length

I Meas Chip Length

: EVM Trigger

I EVM Threshold
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5.5.1 {MEAS CONTROL}

3-6

When you touch the & ¢ button, the measurement
mode is set to the Multi Frame mode.

The Multi Frame mode is used to acquire the A/D data on the sig-
nal to be measured, analyze multiple frames contained in the data
until the conditions set in Meas Parameters are satisfied, and dis-
play the measurement results. If the conditions set in Meas Param-
eters are not satisfied by one acquisition of A/D data on the signal
to be measured, repeat A/D data acquisitions the required number
of times. With regard to the measurement result, a cumulative
value of all frames analyzed after the start of the measurement is
displayed as “Total Result.” In the displays other than “Total
Result,” only the tesult of the immediately preceding analyzed
frame is displayed.

MEMQ@Q: The Mulfi Frame mode is suitable for performing measure-
ments of mulfiple symbols repeatedly under the same mea-
surement condifions.

When vyou touch the
maode is set to the Single Framme mode.

In the Single Frame mode, using A/D Capture, measurements can
be repeatedly performed by using the once acquired A/D data on
the measurement signal under various measurement conditions.

button, the measurement

MEMQ@Q: The Single Frame mode is suitable for performing measure-
ment by selecting a burst o be measured from the daia cap-
fured.

Valid only in the Multi Frame mode.

When you touch the utton, measurements in the
Multi Frame mode are repeatedly performed. When the condi-
tions set in Meas Parameters are satisfied, the number of symbols
measured is returned to 0 and measurement is restarted.

Valid only in the Multi Frame mode.

When you touch the button, measurement is per-
formed in the Multi Frame mode once. When the conditions set in
Meas Parameters are satisfied, the measurement is terminated.

Valid only in the Single Frame mode.

When you touch the button, acquisition of A/D
data on the signal to be measured is started. When acquisition of
A/ data is complete, the time waveform of the acquired burst is
displayed in the form of the Frame Selection display.

IMPORTANT:
Regarding the Frame Selection display
When acquisition by A/D Capture is complete, the envelope
waveform of the signal measured is displayed. This is called
the Frame Selection display.
Using this display, select the frame to be measured. To select
a frame, position the cursor on the frame to be measured,
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[A/D Capture]
[A/D Capture Length]
[Threshold Level]

[OFDM]
[Symbol Timing]

5.5.1 (MEAS CONTROL |

Valid only in the Single Frame mode.
When you touch the

is started. When you
measurement, the measurement is restarted.,

button, the measurement
button after

IMPORTANT:
When you touch the button before

completing the A/D data acquisifion, an error occurs.

Valid in the Single Frame mode.

In the frame selected using the Frame Selection display, sets the
start position of the range to be analyzed. The set start position
moves with the measurement range window in the Meas Window
display. The value can be set only in the case of OFDM. The unit
used for setting is “symbol(sym).” In the case of DSSS/CCK, the
value is automatically set and the set value is displayed. The unit
is “chip.”

Valid in the Single Frame mode.

In the frame selected using the Frame Selection display, sets the
number of symbols (chips) in the range o be analyzed. The set
number of symbols (chips) moves with the measurement range
window in the Meas Window display. When the data part is
OFDM, the unit used for setting is “symbol{symi).” When it is
DSSS/CCK, the unit is “chip.”

IMPORTANT:
In the inifial analysis of the selected frame, the sef previous
values of Window Start and Window Width are ignored, and
their values are automatically set according fo the frame
structure and length. In the second and subsequent analy-
ses, the sef values become valid.

When you touch the button, the dialog box
used to set measurement conditions is displayed.

Sets the measurement conditions of A/D data Capture.
Sets the A/D data time length of the signal to be measured.

Switches the setting methed of the threshold level used to judge
whether the frame exists or not between automatic and manual.

Auto: Sets the threshold level antomatically.

Manual: Sets the threshold level manually.
When “Manual” is selected, the text box for manual
input of the threshold level is displayed.

Sets the measurement conditions for measuring the OFDM signal.

In the OFDM symbol, sets the start position of the range used for
FFT (demodulation).

[Pilot Track(Amplitude)]

Switches ON and OFF the amplitude correction function which
uses the pilot subcarrier.

ON: Uses the amplitude correction function.

5-7
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5.5.1 {MEAS CONTROL}

[Pilot Track(Phase)]

[Equalizer Data)

[Equalizer]

OFF: Does not use the amplitude correction function.

Switches ON and OFF the phase synchronization function which
uses the pilot subcarrier,

ON: Uses the phase synchronization tunction.

OFF: Does not use the phase synchronization function.

The Equalizer data is calculated by touching the
The frequency characteristics correction data is calculated based
on the measurement results of the Mag Flatness Spectrum and the
Phase Error Spectrum. The Equalizer data is retained until re-cal-
culating.

IMPORTANT:
To calculate the Equalizer data, the frame analysis must be
complefed.
If the measurement conditions (INPUT, FREQ, STD) are
different from the conditions on which the measurement
resulls used in the data calculation are taken, the Equalizer
data is invalid and cannot be used.

Switches the Equalizer function ON and OFE

ON: Uses the Equalizer function.
The frequency characteristics are corrected by using the
Equalizer data.

OFF: Does not use the Equalizer function.

IMPORTANT:

The Equalizer function cannot be used when the Equalizer
data does not exist or is invalid.

[CH Estimation (Preamble)]

Switches ON and OFF the channel correction function which uses
the preamble (LTS of IEEES02.11g).

ON: Uses the channel correction function.
The frequency characteristics are corrected.

QFF: Does not use the channel correction function.

[CH Estimation (Preamble+Data)]

5-8

Switches ON and OFF the channel correction function which uses
the preamble (LTS of IEEE802.11g) and the data analysis results.

ON: Uses the channel correction function.
The frequency characteristics are corrected.

OFF: Does not use the channel correction function.
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[Meas Condition]

5.5.1 (MEAS CONTROL |

IMPORTANT:
The Equalizer function has an exclusive relationship with
the CH Estimation (Preamble) function and CH Estimation
(Preamble+Data) function. Two or more functions cannot
be set to ON at the same time. If one of the three functions
is sef to ON, the other fwo functions are automatically set to
OFF,

Valid in the Multi Frame mode. Sets the Total Result measure-
ment conditions.

Frame: Measures the set number of Frames.
Symbol: Measures the set number of Symbols.

Frame & Min Symbol:
Meusures the set number of Frames. However, any
Frame whose number of symbols in the data part is less
than Min Symbol is not measured.

[Meas Frame Number] Valid in the Multi Frame mode. Sets the number of frames

required for Total Result measurement.

[Meas Min Symbol Length]

Valid in the Multi Frame mode. Sets the minimum number of
symbols per frame required for Total Result measurement.

[Meas Symbol Length] Valid in the Multi Frame mode. Sets the number of symbols

[EVM Trigger]

required for Total Result measurement.

Valid in the Multi Frame mode. Sets the EVM trigger ON and
OFF.

ON: Tumns on the EVM trigger function.

OFF: Turns off the EVM trigger function.
When the function is turned on, a text box for input of
the threshold is displayed.

[EVM Threshold]

IDSSS/CCK]

[Meas Filter]

[Nyquist BW|
[Roll Off]
[Gauss BW]

Sets the threshold when the EVM Trigger is tumed on.

MEMQ: To measure a DSSS-OF DM signal, both the parameters in
the [OFDM] tab and [DSSS/CCK] tab must be set.

Sets the measurement conditions for measuring a DSSS/CCK sig-
nal.

Sets the receiving filter.

Nyquist: Sets the Nyquist filter.

Gauss:  Sets the Gauss filter.

Sinc: Sets the sin(x)/x filter.

Sets the -3dB bandwidth of the Nyquist filter.
Sets the rolloff coefficient of the Nyquist filter.
Sets the -3dB bandwidth of the Gauss filter.

39
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5.5.1 {MEAS CONTROL}

[Ramp Up/Down Smoothing|

Sets the smoothing coefticient for Ramp Up/Down.

[Constellation 45deg Rotation]

Sets whether to display the constellation with 45-degree rotation.

MEMO:

When [Constellation 45deg Rotation] is sef to OFF, the eye
diagram cannot be displayed.

To display the eye diagram, set [Constellation 43deg Rota-
tion] fo ON.

[Continnous Signal]
ON:
OFF:

Sets whether the measurement signal is a continuous wave.

Measures the continuous wave.

Measures the burst signal,

MEMO:

If Continuous Signal is set to ON, 1 Frame is measured per
each AD Capture. Although AD Capture Length is 40 msec,
30,000 chips are measured.

[Meas Condition]

Valid in the Multi Frame mode. Sets the Total Result measure-

ment conditions.

Frame:

Chip:

Measures the set number of Frames.

Measures the set number of chips.

Frame & Min Chip:

Measures the set number of Frames. However, any
Frame whose number of chips in the data part is less
than Min Chip is not measured.

[Meas Frame Number] Valid in the Multi Frame mode. Sets the number of frames
required for Total Result measurement.

[Meas Min Chip Length]

Valid in the Multi Frame mode. Sets the minimum number of
chips per frame required for Total Result measurement.

[Meas Chip Length]

Valid in the Multi Frame mode. Sets the number of chips required

for Total Result measurement.

[EVM Trigger]
OFF,

ON:
QFF:

[EVM Threshold]

Valid in the Multi Frame mode. Sets the EVM trigger ON and

Turns on the EVM trigger function.

Turns off the EVM trigger function.
When the function is turned on, a text box for input of
the threshold is displayed.

Sets the threshold when the EVM Trigger is turned on.

5-10
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5.5.2 (INPUT)

35.5.2 {INPUT}

When you touch the {INPUT} Key, the soft keys related to the setting up of the input format for the mea-
suring instrument are displayed on the soft menu bar,

{INPUT}
L

——— | |Input] 1
: [BBaseband Input] :
1 [1Q Inverse] I

When you touch the hutton, the dialog box for set-

ting up the input format for the measuring instrument is displayed.
Set up in accordance with the measurement signal.

[Input] Sets the input channel for the signal.
RF: Sets the RF signal input.

Baseband (I&Q):
Sets the 1Q signal (baseband} input.

[Baseband Input] Sets the coupling for the TQ signal input,
AC: Selects the AC coupling.
DC: Selects the DC coupling.
[1Q) Inverse] Selects whether or not to invert the phase of the signal to be mea-
sured.
ON: Inverts.

OFF: Does not invert.
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5.5.3 {TRIGGER)

553
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{TRIGGER}

When you touch the {TRIGGER} button, the soft keys related to the trigger setup are displayed on the
soft menu bar,

{TRIGGER}

‘button, the soft keys related
to the trigger setup are displayed on the soft menu bar.,

Obtains and analyzes data according to the internal timing of the
measuring instrument.

Obtains and analyzes data synchronized with the IF signal.

Obtains and analyzes data synchronized with the external signal

entered into the EXT TRIG IN 1 connector. The threshold level
for Extl is fixed to the TTL level.

Obtains and analyzes data synchronizing with the external signal
entered into the EXT TRIG IN 2 connector.
The threshold level for Ext2 can be set.

Obtains and analyzes data synchronizing with the trigger of an
optional function.

MEMQ@: For information on the directions for use of the link trigger,
refer fo the manual of the option in which the link irigger is
used.

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

Switches the polarity of the trigger slope.
Available only for IF Power, Extl, and Ext2.

+: Starts sweep at the rise of a trigger.

- Starts sweep at the tall of a trigger.

Sets the delay time from the trigger point. Is available only for IF

Power, Extl, and Ext2. When analyzing, the start position of AD
data acquisition is shifted to the delay time.
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554

555

5.5.4 (STD)

{STD}

When you touch the {STD} button, the soft keys related to the analysis parameter setup are displayed on
the soft menu bar,

Measures the ERP-OFDM signal of IEEE802.11g.

sures the TEEE802.11b signal and ERP-DSSS signal,
ERP-CCK signal, and DSSS-OFDM signal of IEEER02.11g.

{DISPLAY}

When you touch the {DISPL.AY} button, the soft keys related to the display screen setup are displayed on
the soft menu bar.

53-13
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5.5.5 {DISPLAY}

(DISPLAY} e e oo oo .
S

_\—b 1 I}o_rn:a;] ___________ T EVM Time

EvVM Time Phase Error Time

Mag Ervor Time

Power Spectrum

Phase Error Time Constellation

Mag Flatness Time No Display

Power Time Total Result

Constellation Eye Diagram-1
Eye Diagram-Q
Demodulated Data
Ramp Up(%)

I
I
|
I
I
|
I
I
|
I
Center Frey Error Time |
|
I
|
I Ramp Down(%)
I
|
I
I
|
I
I
|
I
|
|
I
|
I

Preamble Freq Error Time

No Display

EVM Spectrum

Mag Ervor Spectrum Ramp Up(dB)
Phase Error Spectrum Ramp Down(dB)
Mag Flatness Spectrum [Constellation]

Power Spectrum Display Trace

Total Result [Ramp Trace]

Demodulated Data Present
Spectrogram Max
PLCP Phase Error Time Min
[Time Trace] Avg
RMS T T :
Avg

Specitied Subcarrier

Plot All Results

Center Freq Error
[Spectrum Trace]

RMS

Avg

Specitied Symbol

Plot All Results
|Constellation]

Specitied Subcarrier

Specified Symbel

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| Al

Displays the dialog box used to set the type of the display result
in the active window on the OFDM result display screen.

Selects [Format] of the display result, and sets the selected For-
mat in more detail by setting [ Time Trace], [Spectrum Trace],
and [Constellation].

[Format] Selects the type of the display result.
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[EVM Time]

[Mag Error Time]

[Phase Error Time]

[Mag Flatness Time]

[Power Time]

[Constellation]

5.5.5 (DISPLAY

Displays the EVM of each symbol on a graph.

Oun the graph, the vertical axis shows EVM (dB) and the horizon-
tal axis shows time (symbol). The EVM RMS value traces, the
EVM value trace of any one of the subcarriers, or the EVM value
plot of each symbol or subcarrier can be displayed.

Displays the Magnitude Error of each symbol on a graph.

On the graph, the vertical axis shows Magnitude Error (dB) and
the horizontal axis shows time (symbol}.

The Magnitude Error RMS value trace, the Magnitude Error value
trace of any one of the subcarriers, or the Magnitude Error value
plot of each symbol or subcarrier can be displayed.

Displays the Phase Error of each symbol on a graph.

On the graph, the vertical axis shows Phase Error (deg) and the
horizontal axis shows time (symbol). The Phase Error average
value trace, the Phase Error value trace of any one of the subcar-
riers, or the Phase Error value plot of each symbol or subcarrier
can be displayed.

Displays the Magnitude Flatness of each symbol on a graph.

On the graph, the vertical axis shows Magnitude Flatness (dB}
and the horizontal axis shows time (symbol). The Magnitude Flat-
ness average value trace, the Magnitude Flatness value trace of
any one of the subcarriers, or the Magnitude Flatness value plot of
each symbol or subcarrier can be displayed.

Displays the power of each symbol on a graph.

On the graph, the vertical axis shows power (dBm) and the hori-
zontal axis shows time {symbol). The average power value trace,
the power value trace of any one of the subcarriers, or the power
value plot of each symbol or subcarrier can be displayed.

Displays the constellation, On the graph, the vertical axis shows
the magnitude of the I signal and the horizontal axis shows the
magnitude of the Q signal. Constellations of all symbols or sub-
carriers, the constellation of any one of the subcarriers, or the con-
stellation of any one of the symbols can be displayed.

[Center Freq Error Time]

Displays the center frequency error of each symbol on a graph,
On the graph, the vertical axis shows the frequency error (Hz} and
the horizontal axis shows time (symbol}. The center frequency
error trace and the average value can be displayed.

[Preamble Freq Error Time]

[No Display]
[EVM Spectrum]

Displays the center frequency error of the preamble (STS: Short
Training Symbols) on a graph.

The result is displayed only when TEEE802.11g OFDM is mea-
sured.

On the graph, the vertical axis shows the frequency error (Hz) and
the horizontal axis shows time (sec).

Nothing is displayed.

Displays the EVM of each suhcarrier on a graph.

On the graph, the vertical axis shows EVM (dB) and the horizon-
tal axis shows frequency (subcarrier). The EVM RMS value
traces, the EVM wvalue trace of any one of the symbols, or the
EVM value plot of each symbol or subcarrier can be displayed.
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5.5.5 {DISPLAY}
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[Mag Error Spectrum]

Displays Magnitude Error of each subcarrier on a graph.

On the graph, the vertical axis shows Magnitude Error (dB) and
the horizontal axis shows frequency (subcarrier}. The Magnitude
Error RMS value trace, the Magnitude Error value trace of any
one of the symbols, or the Magnitude Error value plot of each
symbol or subcarrier can be displayed.

[Phase Error Spectrum]

Displays Phase Error of each subcarrier on a graph. Oun the graph,
the vertical axis shows Phase Error (deg) and the horizontal axis
shows frequency (subcarrier), The Phase Error average value
trace, the Phase Error value trace of any one of the symbols, or the
Phase Error value plot of each symbol or subcarrier can be dis-
played.

[Mag Flatness Spectrum]

[Power Spectrum]

[Total Result]

Displays the Magnitude Flatness of each subcarrier on a graph.
On the graph, the vertical axis shows Magnitude Flatness (dB)
and the horizontal axis shows frequency (subcarrier),

The Magnitude Flatness average value trace, the Magnitude Flat-
ness value trace of any one of the symbols, or the Magnitude Flat-
ness value plot of each symbol or subcarrier can be displayed.

Displays the power of each subcarrier on a graph.

On the graph. the vertical axis shows power (dBm) and the hori-
zontal axis shows frequency (subcarrier). The average power
value trace, the power value trace of any one of the symbols, or
the power value plot of each symbol or subcarrier can be dis-
played.

Displays the total of the measurement values of all subcarriers for
the symbols in the measurement range as the result.

* RMS EVM (dB): Modulation Accuracy

* Mag Error (dB}: Magnitude Error

* Phase Error (deg): Phase Error

= Center Frequency Error (Hz, ppm): Center Frequency Error

+ Power (dBm, dBm/MHz, W, W/MHz): Power

+ Rate: Transmission rate

» Leak-Power (dB): Center Frequency Leakage Power
Relative to overall power: Relative to the overall power

Relative to subcarrier average power:
Relative to the average power of all
subcarriers

+ Spectral Flatness (dB): Spectral Flatness

* Number of Meas. Symbol: Number of symbols measured
* Number of Meas. Frame: Number of frames measured

* Number of A/D Capture: Number of A/D data captures
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[Demodulated Data]

[Spectrogram]

5.5.5 (DISPLAY

The demodulated data on the signal measured is displayed.

It is displayed for each symbol and subcarrier in a hexadecimal
number respectively. The subcarrier type and the modulation sys-
tem are distinguished by color. The demodulated data on the first
10 symbols (when the dual or quad display is selected) or the first
24 symbols (when the single display is selected) in the measure-
ment range is displayed on the screen. To see the demodulated
data on the subsequent symbols, change the measurement range.
All the demodulated data in the measurement range can be saved
in a file.

BPSK: purple

QPSK: green

16QAM: light blue

64QAM: cream

Pilot subcarrier:yellow

When there are no subcarriers, red asterisks (*¥) are displayed.

Displays the spectrogram.

Displays the time change of the spectrum of the measurement sig-
nal. The vertical axis shows time (symbol) and the horizontal axis
shows frequency (subcarrier). The color shows the power
strength.

[PLCP Phase Error Time]

[Time Trace]

[RMS]

[Avg]

[Specified Subcarrier]

[Plot All Results]

[Center Freq Error]

Displays the Phase Error in the PLCP part of each chip on a graph.
The result is displayed only when DSSS-OFDM is measured,

On the graph, the vertical axis shows Phase Error (deg) and the
horizontal axis shows time (chip).

Sets the result graph that has a horizontal axis showing time (sym-
bol). The checked items are displayed on the graph. Multiple
items can be selected.

Displays the RMS value of the measurement result on a trace.

NOTE: RMS can be selected only for EVM Time and Mag Error
Time.

Displays the average value of the measurement result on a trace.

NOTE: Avg can be selected only for Phase Error Time, Mag Flai-
ness Time, Power Time, and Center Freq Error Time.

Sets the subcarrier number to be displayed on a graph.

NOTE: This cannot be selected for Center Freq Error Time.

Displays measurement values of all subcarriers for each symbol
on a plot.

NOTE:  This cannot be selected for Center Freq Error Time.

Displays the center frequency error of each symbol on a trace.
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5.5.5 {DISPLAY}

[Spectrum Trace]

[RMS]

[Avg]

Sets the result graph that has a horizontal axis showing frequency
{subcarrier). The checked items are displayed on the graph. Mul-
tiple items can be selected.

Displays the RMS value of the measurement result on a trace.

NOTE: RMS can be selected only for EVM Time and Mag Error
Time.

Displays the average value of the measurement result on a trace.

NOTE: Avg can be selecied only for Phase Error Time, Mag Flat-
ness Time, and Power Time.

[Specified Symbol]

Sets the symbol number to be displayed on a graph.

[Plot All Results]

[Constellation]

Displays measurement values of all symbols for each subcarrier
on a plot.

Performs setup related to the constellation display.
The checked items are displayed. Only one item can be selected
at a time.

[Specified Subcarrier]

Displays the constellation of any one of the subcarriers.

[Specified Symbol]

[All]

[Format]
[EVM Time]

[Phase Error Time]

[Power Spectrum]|

[Constellation]

5-18

Displays the constellation of any one of the symbols.
Displays the constellations of all symbols and subcarriers.

Displays the dialog box used to set the type of the display result
in the active window on the DSSS/CCK result display screen.
Selects “Format™ of the display result, and sets the selected ““For-
mat” in more detail by setting “Constellation,” and “Ramp
Trace.”

Selects the type of the display result.

Displays the EVM of each chip on a graph.
On the graph, the vertical axis shows EVM (%) and the horizontal
axis shows time (chip).

Displays the Phase Error of each chip on a graph,
On the graph, the vertical axis shows Phase Error (deg) and the
horizontal axis shows time (chip).

Displays the power on a graph.
On the graph, the vertical axis shows power (dBm) and the hori-
zontal axis shows frequency (Hz).

Displays the constellation. On the graph, the vertical axis shows
the magnitude of the I signal and the horizontal axis shows the
magnitude of the () signal. Only chips or fracks between chips can
be displayed.

MEMQ@Q: The Constellation screen can display up fo 10000 chips.
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[No Display]
[Total Result]

[Eye Diagram-I]

[Eye Diagram-Q)]

[Demodulated Data]

[Ramp Up(%)]

5.5.5 (DISPLAY

Nothing is displayed.

Displays the total of the measurement values of all frames for the
chips in the measurement range as the result.

* Freq Error (Hz, ppm): Center Frequency Error

« Chip Freq Error (Hz, ppm): Chip Frequency Error

* EVM Maximum (dB, %): Maximum Value of Modulation
Accuracy

« EVM Average (dB, %): Average Value of Modulation Accuracy
* PLCP Format: PLCP Format

* PLCP Length: PL.CP length

« Locked Clock: Locked clock for carriers and symbols

* Rate (Mbps): Transmission rate

* Power Maximum (dBm, W): Maximum power value

* Power Average (dBm, W): Average power value

* PSDU Length (bits, octet, lisec): PSDU length

» 1 Offset (%): I-component DC offset

« Q Offset (%): Q-component DC offset

* Ramp Up Time (sec): Ramp up time

+ Ramp Down Time (sec): Ramp down time

« Number - Meas. Chip: Number of chips to be measured

* Number - Meas. Frame: Number of frames to be measured
* Number - A/D Capture: Number of A/D data captures

NOTE: The EVM of the Total Result is calculated by using only the
PSDU portion.

Displays the I-component eye diagram.

MEMO: The Eve Diagram-I screen can display up io 10000 chips.

Displays the Q-component eye diagram.

MEMO: The Eve Diagram-() screen can display up to 10000 chips.

The demodulated data on the signal measured is displayed.

Displayed every 8 bits from PLCP Header. PLCP Header is dis-
tinguished by the color of characters. 1800 bits (single display).
864 bits (dual display), or 384 bits (quad display) of demodulated
data is displayed on the screen, All the demodulated data in the
measurement range (including PLLCP Header) can be saved in a
file.

Displays the ramp up time.

Oun the graph, the vertical axis shows power (%) and the horizon-
tal axis shows time (sec).
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[Ramp Down{% )]

[Ramp Up(dB)]

[Ramp Down{(dB)]

[Constellation]
[Display Trace]
[Ramp Trace]

[Present]
[Max]
[Min]
[Avg]

Displays the ramp down time.
On the graph, the vertical axis shows power (%) and the horizontal
axis shows time (sec).

Displays the ramp up time.
On the graph, the vertical axis shows power (dBm for RF input
and dB for 1Q input) and the horizontal axis shows time (sec).

Displays the ramp down time.
On the graph, the vertical axis shows power (dBm for RF input
and dB for 1Q input) and the horizontal axis shows time (sec).

Performs setup related to the constellation display.
Display of only chips or tracks between chips can be selected.

Performs setup related to the Ramp display.
The checked items are displayed. Multiple items can be selected
at a time.

Displays Ramp of the last frame measured.
Displays the maximum Ramp value at each time.
Displays the minimum Ramp value at each time.
Displays the average Ramp value at each time.
Selects the single display.

Selects the dual display,

Selects the quad display.
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5.5.6 (SCALE)

3.5.6 {SCALE}

When you touch the {SCALE} button, the soft keys related to the setup of the X-axis and Y-axis scales in
the active display window are displaved on the soft menu bar,

{SCALE}
L

Sets the minimum value on the X axis.
Sets the maximum value on the X axis.
Sets the maximum value on the Y axis.
Sets the minimum value on the Y axis.

Sets the chip position to start drawing of a constellation or eye dia-
gram.

Sets the number of chips in the drawing range of a constellation
or eye diagram.

NOTE:  Chip Start and Chip Number can only be set when the active display window in the DSSS/CCK measure-
ment resulf screen is sef to Constellation or Eye Diagram.
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5.5.7 {MKR}

When you touch the {MKR]} button, the soft keys related to the marker setup are displayed on the soft
menu bar.

{MKR}

Sets the X-axis position of the normal marker.

Switches the delta marker display function ON and OFF,

ON: Displays the delta marker and normal marker in the
same  position. Displays the relative value
(measurement value such as EVM) to the normal
marker in the marker area.

OFF: Deletes the display of the delta marker.

Moves the marker to the maximum peak of the trace in the tar-
geted search range.

When more than one trace exists, moves the normal marker
between traces. The marker moves between traces every time it is
pressed.

Deletes the display of the normal marker.
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5.5.8 (LEVEL)

When vou touch the {LEVEL} button, the soft keys related to the setup of the attenuator and reterence
level are displayed on the soft menu bar,

{LEVEL}
L

Sets the reference level to the optimum value in accordance with
the signal to be measured. When the key is pressed, Auto Level
Set is executed.

CAUTION: While Auto Level Set is being executed, the level of the
signal measured must remain constant.

Sets the reference level.
Sets the attenuator.

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

Man: Sets the attenuator value.

Sets the Min ATT function ON and OFF.,

On: Sets the minimum attenuator value and implements
control regardless of whether ATT is Auto or Manual.
Oft: Cancels the Min AT'T limitation.

Sets the preamplitier function ON and OFF

Switches the reference level offset function ON and OFF.

On: Sets the offset value and changes only the displayed
reference level by the offset value.
(Displayed reference level = Set value + Offset value)

Off: Cancels the offset function.
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5.5.9 {FREQ)
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{FREQ}

When you touch the {FREQ} button, the soft keys related to the measurement frequency setup are dis-

played on the soft menu bar.

{FREQ}
e

Sets the center frequency of the measurement signal.

CAUTION: Set the center frequency correctly. If it is sef incor-
rectly, an error may occur in the cenfer frequency
error measuremenit and the measurement may be
incorrect,

When the channel number is set, the center trequency is automat-
ically set by using the following formula.

(Center frequency) = (Channel interval) X (Channel number +
Channel offset) + (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, refer to the R3681
Series User's Guide.

Switches the center frequency offset function ON and OFF

On: Sets the offset value and changes only the displayed
center frequency by the offset value.
{Displayed center frequency = Set value + Offset value)

Off: Cancels the offset function.
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5.5.10 Measurement Tool Bar

Measurement Tool Bar

The functions of waveform range selection, active window selection, and so on are displayed as icons.

The following functions can be used by touching the icons:

: Zoom in icon: Used to zoom in on the waveform displayed in the window. The

range specitied by the range specification icon is zoomed in on by
touching on the range.

Zoom out icon: Used to zoom out from the wavetorm displayed in the window.

: Range specification icon (X-axis mode):

Used to specify 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 lett corner and
the lower right comer of the range to be specitied.

: Peak search icon: Used to place a marker after searching for the peak of the wave-
form in the range specified by the range specification icon.

: Active window switching:Used to make one of the split windows active.

Window switching: Switches the waveform window and the result window.

: Cursor specification icon: Used to specify the signal to be measured using a cursor.
After touching the icon, select the signal to be measured on the
Frame Selection screen.
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6.1

6. SCPI COMMAND REFERENCE

SCPI COMMAND REFERENCE

This chapter describes the SCPT command reference for this instrument,

Command Reference Format

This section describes the format of explanations of each command described in this chapter.
Explanations of each command include the following items:

Function description

SCPI command

Parameter

Query reply

*  [Function description|

The usage of commands and operation of this instrument when they are executed.

¢+ [SCPI command|

The SCPI command shows the syntax of a command sent from the external controller to this instrument.
The syntax consists of a command part and a parameter part. The command part and parameter part are
delimited by a space.

When there are multiple parameters, they are delimited by commas (,). The three points (...} displayed
between commas represent the parameter(s) omitted in the position,

For example, the description <numeric value 1>,..., <numeric value 43> shows that four parameters, <nu-
meric value 1>, <numeric value 23>, <numeric value 3>, and <numeric value 4>, are required.

When the parameter is a character string type such as <character string>,<character string 1>, the pa-
rameter must be enclosed in double quotation marks (* ™). When the parameter is <block>, it shows the
block format data.

The part written in lowercase alphabetical characters in the syntax shows that it can be omitted.

For example, *“:CALibration:CABLe” can be abbreviated to “:CAL:CABL.”

The marks used in the syntax are defined as follows:

< Shows a parameter required for sending a command

[]: Shows that the command is optional
It can be omitted

{}: Shows that only one item is required to be selected from multiple items

l: Written in curly brackets {..} and used as a delimiter for multiple items

<ch>: Written in the command header and shows the target input channel number ot the command
The channel number can be omitted. However, when it 13 written, the channel number 1 is
selected

<screen>: Written in the command header and shows the target screen number of the command
The screen number can be omitted. However, when it is written, a value from 1 to 4 1s se-
lected
[{12[3]4}]
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6.1 Command Reference Format

For example, when a syntax below is specified, :CALC:CORR:EDEL:TIME 0.1 and :
CALCULATEL:SELECTED:CORR:EDEL:TIME 25E-3 are valid.

Syntax: CALCulate[[1]]2|3]4}[:SELected]:CORRection:EDELay: TIME <numeric value>
[Parameter]

Describes a parameter required for sending a command.

When the parameter is a numeric type or a character (string) type, it is enclosed in angle brackets (< >).
When the parameter is an optional type, it is enclosed in curly brackets ([ }).

In this manual, parameter types are described in the following formats:

< int >: A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to an in-
teger in this instrument

< real >: A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to a valid-
digit real number in this instrument

<bool >:  String of OFF|ON

< str>: A character string or alphanumeric symbols enclosed in quotation (* *) or double quotation
(ss ee) mal'ks

<block>:  Block data type
The content of dafa is an 8-bit binary data array

<type>: Character data selected from multiple types

[Query reply]
When there is a query reply to the command, the data format used for reading the query is described.

Each parameter to be read is enclosed in curly brackets ([ }). When multiple items delimited by a ver-
tical bar (|) exist in curly brackets ({ 1), only one of those items is read out. When multiple parameters
are read out, they are delimited by commas (,). The three points (...) displayed between commas repre-
sent the data omitted in the position. For example, the description {numeric value 1},..., {numeric value
4} shows that four parameters { numeric value 1}, { numeric value 2}, {numeric value 3}, and {numeric
value 4} are read.

When the parameter to be tead is enclosed in square brackets ([ 1), the parameter may be omitted, de-
pending on the measurement result, etc.

When the parameter to be read is a value in a unit, the description like *“Unit: dBm™ is added to 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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6.2 Common Commands

This section describes IEEE common 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 enable | *ESE <int> <int>
register
Reads the standard event status regis- | *ESR? - <int>
ter
Device inquiry *TDN? - <siT> w2
Notice of completion of all running *OPC - 1
operations
Loads the device settings *RCL <int> | POFF - *3
Resets the device *RST - -
Saves the device settings *SAV <int> <int>
Sets the service request enable register | *SRE <int> <int>
Reads the status byte register *STB? - <int>
Triggers the device *TRG - -
Waits for the completion of all run- FWAT - -

ning operations

*#1  If the *DDT? command is executed when the macro is undefined, zero-length block data (#10) is returned.
*2 <str> ig output in the following format: maker name, model name, serial number and version nummber.
*3  POFF indicates the parameter settings at the last power-ott
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0.3 List of Commands

6.3.1 Subsystem-SYSTem
Function description SCPI command Parameter Query reply | Remarks
Config
Measurement system selection :SYSTem:SELect SANalyzer| SANMAN
MANalyzer
Meodulation
Modulation analysis system selection :SYSTem:SELect: MODulation IE80211BG [EXO211BG
Preset
Each measurement system parameter :SYSTem:PRESet - -
initialization
All measurement systems initialization |:SYSTem:PRESet:ALL - -
Log
Inquiry about the error that oceurred last | :SYSTem:ERRor? - <int>,<strs>
Inguiry about the details of the error log | :5YSTem:ERRor: ALL? - <int>, <stre
6.3.2 Subsystem-INPut
Function description SCPI command Parameter Query reply | Remarks
ATT/Preamp
ATT setting {Manual) :INPut<ch=1[2>:ATTenuation <real> <real>
ATT{Auto/Manual) :INPur<ch=1|2>:ATTenuation: AUTO OFF|ON OFF|ON
Min ATT setting :INPut<ch=1]2>:ATTenuation:MINimum <real> <real>
Min ATT ON/OFF INPut<ch=1|2>:ATTenuation:MINimum:STATe OFF|ON OFF|ON
Preamp ON/OFF [INPui<ch=1[2>:GATN: STATe OFF|ON OFF|ON
Input Setup
Input Signul RF/Baseband [:INPut<ch=1|2>:SIGNal RF/BASebund RFBAS #]
Basebuand Input AC/DC  [:INPut<ch=1|2>:BASeband ACIDC ACDC #2
1Q Inverse ON/OFF INPuc<ch=1|2>:1Q:IN Verse OFF|ON OFF|ON

=] The Level setting item is invalid when selecting the Baseband.

H Only valid when selecting the Baseband.
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6.3.3 Subsystem-SENSe

6.3.3 Subsystem-SENSe
Function description SCPI command Purameter Query reply | Remarks
FREQuency
Center Freq setting [:SENSe<ch=1|2>]:FREQuency:CENTer <real> <real>
Center Number setting [:SENSe<ch=1|2>]:FREQuency:CHANnel:NUMBer <int> <int>
Freq Offset setting [:SENSe<ch=1|2>]:FREQuency:OFFSet <real> <real> *3
Freq Offset ON/OFF [:SENSe<ch=1|2>]:FREQuency:OFFSet:STATe OFF|ON OFF|ON
Auto Level Set
Auto Level Set execution |[:SENSe<ch=1|2>|:POWer;:LEVeAUTO - -
Meuasurement Control
Multi Frame/Single Frame | |:SENSe<ch=1|2>[:CONDition:FRAMe MULTI[SINGle MULTI|SING
selecrion
Measurement Parameters
(AD Capture)
AD Capture Length [:SENSe<ch=1|2>]:CONDition: CAPTure:LENGth <reul> <reul>
setting
Threshold Level setring [:SENSe<ch=1|2>]:CONDition:THReshold <real> <real> %4
(Manual)
Thresheold Level [:SENSe<ch=1|2>]:CONDition: THReshold: AUTO OFF|ON OFF|ON
(auto/manual)
Meuasurement Parameters
(OFDM)
Symbol Tining setring [:SENSe<ch=1|2>]:CONDition|:OFDM |:STIMing <int> <int>
Pilot Track [:SENSe<ch=1|2>]:CONDition|:OFDM]:PTR Ack: OFF|ON OFF|ON
{Amplitude) ON/OFF AMPLitude
Pilot Track [:SENSe<ch=1|2>]:CONDition[:OFDM]:PTR Ack:PHASe OFF|ON OFF|ON
(Phase) ON/OFF
Equalizer Data Calcula- [:SENSe<ch=1|2>|:CONDition[:OFDM|:EQUAlizer: - -
tion DMAKe
Equalizer ON/OFF [:SENSe<ch=1|2>]:CONDition|:OFDM|:EQU Alizer: OFF|ON OFF|ON 5
FUNCtien
CH Estimation [:SENSe<ch=1|2>]:CONDition[:OFDM]:CESTimation: OFF|ON OFF|ON *3
(Preamble) ON/OFF PREAmble
CH Estimation [:SENSe<ch=1|2>|:CONDition[:OFDM|:CESTimation: OFF|ON OFF|ON 5
(Preamble+Datay ONJOFF |PDATa
*3: Setting becomes possible when Frequency Oftset is ON.
#4: Setting becomes possible only when Threshold Level is Manual.

#5: Channel Estimation and Equalizer are exclusive controls.
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6.3.3 Subsystem-SENSe

selection

Function description SCPI command Parameter Query reply | Remarks
Meas Condition setting [:SENSe<ch=1[2>1:CONDition: OFDM:MCONdition FRAMe[FMSYmb |FRAM|FMSY)|
cl|SYMBol SYMB
Meas Frame Number |:SENSe<ch=1[2>]:CONDition: OFDM:MFRame:NUMBer | <int> <int>
setting
Meas Minimum Svmbol [ [:SENSe<ch=1|2>|:CONDition:OFDM [:MMS Y mbaol: <ine <int»
Length setring LENGrh
Meas Symbol Length [:SENSe<ch=1[2>1:CONDition[:OFDM]:SYMbol:.LENGth  |<int> <int>
setting
EVM Trigger ON/OFF |:SENSe<ch=1[2>]:CONDition: OFDM:ETRizger OFF|ON OFF|ON
EVM Trigger Threshold  |[:SENSe<ch=1|2>];:CONDition: OFDM:ETRigger:LEVel <real> <real>
setting
Measurement Parameters
(DSSS/CCK)
Filter selection [:SENSe<ch=1[2>1:CONDition[:D}SSS]:FILTer NYQuist|GAUSs|S |[NYQ|GAUS|S
INC INC
Nyquist Filter BW setting ||:SENSe<ch=1[2>]:CONDition|:DSSS|;FILTer:NY Quist:BW | <reul> <real>
Nyquist Filter Roll OFF |:SENSe<ch=1[2>]:CONDition| :DSSS [:FILTer:N Y Quist: <reul> <real>
setting ROLLoff
Gauss Filter BW setting |:SENSe<ch=1[2>]:CONDition|:DSSS[:FILTer:GAUSu:BW | <real> <real>
Ramp Up/Down [:SENSe<ch=1[2>1:CONDition[:DSSS:RAMFP:SMQothing | <int> <int>
Smoothing Point setting
Constellation 45-degree |:SENSe<ch=1[2>]:CONDition| :DSS5 |: CONStellation: OFF|ON OFF|ON
Rotation ON/OFF ROTation
Continuous Signal setting |[:SENSe<ch=1[2>]:CONDition: DSS5:CSIGnal OFF|ON OFF|ON
Meas Condition setting |:SENSe<ch=1[2>):CONDition: DSSS:MCONdition FRAMe|[FMCHip| |FRAM|FMCH]|
CHIP CHIP
Meas Frame Number [:SENSe<ch=1[2>]:CONDition: DS85:MFRame:NUMBer <int> <int>
setting
Meas Minimum Chip |:SENSe<ch=1[2>]:CONDition|:DSS5 :MMCHip:LENGth | <int> <ht>
Length setring
Meas Chip Length setting |[:SENSe<ch=1|2>]:CONDition|:DSSS]: MCHip:LENGth <int> <int>
EVM Trigger ON/OFF |:SENSe<ch=1[2>]:CONDition: DSSS:ETRigger OFF|ON OFF|ON
EVM Trigger Threshold  [[:SENSe<ch=1|2>1:CONDition: DSSS:ETRigger:LEVel <real> <real>
setting
STD
Specification Mode |:SENSe<ch=1|2>]:31GNal:STANdard OFDM|DSSS OFDM[DSSS
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6.3.4 Subsystem-TRIGger

6.3.4 Subsystem-TRIGger
Function description SCPI command Purameter Query reply | Remarks
SEQuence
Trigger Source ‘TRIGger<ch=1/2>|:5EQuence|:SOURce IMMediate|IF| IMMIIF|EXT1|
EXTemall[EXTermnal2| EXT2|LINK
LINK
Trigger Slope ‘TRIGger<ch=1/2>[:SEQuence]:SLOPe POSitive| NEGative POS|NEG
IF Level setting :TRIGger<ch=12>|:5EQuence|:LEVeL:IF <reul> <reul>
Ext Level setting ‘TRIGger<ch=1/2=>[:5EQuence]:LEVel:EX Ternal <real= <real>
Trigger Delay setting | TRIGger<ch=1/2>[:SEQuence]: DELay <real> <real>
6.3.5 Subsystem-INITiate
Function description SCPI command Parameter Query reply | Remarks
IN[Tiate
Repeat Measurement | :INTTiate<ch=1|2>MEASure:REPeat -
execution
Single Measurement INITiate<ch=1/2:MEASure:SINGle -
execution
Measurement stop INTTiate<ch=1|2>:ABORt -
6.3.6 Subsystem-DISPlay
Function description SCPI command Parameter Cuery reply Remarks
WINDow
Ref Level setting :DISPlay<ch=1|2>[:WINDow<scru=1>]: <real> <real> *6
TRACe:Y[:SCALe]:RLEVel
Level Offset setting | :DISPlay<ch=1[2>|: WINDow<semn=1>|: <reul> <real> 7
TRACe:Y|:SCALe|:RLEVel:OFFSet
Level Offset :DISPlay<ch=1|2>[:WINDow<scrn=1>]: TRACe: OFF|ON OFF|ON
ON/OFF Y|:8CALe[:RLEVel:OFFSet:STATe
Multi Screen setting | :DISPlay<ch=1[2>]:WINDow<scrn=13>] SINGle|DUAL|QUAD SING|DUAL|QUAD
Active Screen set- | :DISPlay<ch=1|2>[:WINDow<scru=1|2|3/4>1: ACTive | - 12|34
ting
Analysis Display :DISPlay<ch=1[2>PAGE AD|OFDM|DSSS AD|OFDM|DSSS

Screen switching

*6r The setting range

depends on whether Preamp is ON or OFF.

Preamp ON: -170 dBm - +30 dBm
Preamp OFF: -170 dBm - +60 dBm

#7: Can only be set when Level Offset is ON.
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6.3.6 Subsystem-DISPlay

Function description SCPI command Parameter Query reply Remarks
Screen Format DISPlay<ch=12>|:WINDow<scern=1[2|3|4>|: OFF|SPECtrogram| OFF|SPEC|TRES|E
setting (OFDM} TRACe:FORMut TRESult|EVMSpectrum)| VMSI[EVMT|
EVMTime|MESPectrum| MESP|METI|
METIme|PESPectrum| PESP|PET]|
PETIme[MFSPectrum| MFESP|MFTI|
MFTIme|CONStellation| CONS|CFET|
CFETime|PSPEctrum| PSPE|PTIM|
PTIMe|DDATa|PFETime]  |DDAT|PFET|PLPT
PLPTime

Screen Format DISPlay<ch=12>DSSS[: WINDow<sern=1|2|3|4>]: |OFFITRESult{EVMTime| OFF|TRES]|

setting TRACe:FORMut PETIme|PSPEctrum]| EVMT|PETI|

(DSSS/CCK) CONStellation|EYE|EYEQ| |PSPE|CONS|EYE
DDATa|RUPercent]| [EYEQDDAT]
RDPercent|RUDBRDDE  |RUP|RDP|RUDB|

RDDE

Time Trace RMS  |:DISPlay<ch=12>:WINDow<scrn=1[2|3|4>]: OFF|ON OFF|ON

ON/OFF TRAC2: TIMe:RMS

Time Trace AVG  |:DISPlay<ch=12>|:WINDow<scrn=1[2|3|4>|: OFF|ON OFF|ON

ON/OFE TRACe: TIMe:AVERage

Time Trace Speci- |:DISPlay<ch=12>:WINDow<scn=1[2|3|4>]: OFF|ON OFF|ON

fied Subcarrier ON/ | TRACe:TIMe:SSUBcarrier

OFF

Time Trace Speci-  |[:DISPlay<ch=12>:WINDow<scrm=1[2|3|4>]: <ine> <int>

tied Subcarrier TRACe: TIMe:SSUBcarrier:NUMBer

Number setting

Time Trace All DISPlay<ch=12>|:WINDow<scern=1[2|3|4>|: OFF|ON OFF|ON

Measurement Value | TRACe:TIMe:PLOT:ALL

Plot ON/OFF

Time Trace Center |:DISPlay<ch=12>[:WINDow<scrn=1[2|3|4>]: OFF|ON OFF|ON

Freq Error ON/OFF | TRACe: TIMe:CFERror

Specerum Trace :DISPlay<ch=1]2>:WINDow<scrn=1[2|3|4>]: OFF|ON OFF|ON

RMS ON/OFF TRAC2:SPECtrum:RMS

Spectrum Trace DISPlay<ch=12>|:WINDow<scern=1[2|3|4>|: OFF|ON OFF|ON

AVG ONJOFF TRACe:SPECtrum: AVERage

Spectrum Trace :DISPlay<ch=1]2>:WINDow<scm=1[2|3|4>]: OFF|ON OFF|ON

Specified Symbol | TRACe:SPECtrum:S5YMbol

ON/OFF

Specerum Trace :DISPlay<ch=1]2>:WINDow<scrn=1[2|3|4>]: <ine> <int>

Specified Symbol | TRACe:SPECrrum:SSY Mbol: NUMBer

Number setting

Spectrum Trace All [:DISPlay<ch=1]2:>|:WINDow<sern=1|2|3[4>|: OFF|ON OFF|ON

Measurement Value | TRACe:5PECoum:PLOT:ALL

Plot ON/OFF

Constellation Trace |:DISPlay<ch=1|2>[:WINDow<scrn=1[2|3[4>]: ALL|SUBCarried{SYMBol | ALL|SUBCar-

setting TRACe:CONStellation rier|SYMBol

Constellation Speci- [:DISPlay<ch=1|2>[:WINDow<scrn=1|2|3[4>]: <ine> <int>

fied Subcarrier
Number setting

TRAC2:CONStellation: S5 UBcarrier:NUMBer
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6.3.6 Subsystem-DISPlay

Function description

SCPI command

Parameter

Query reply

Remarks

Constellation Speci- | :DISPlay<ch=1|2>]: WINDow<scrn=1|2|34>|: <int> <int>
tied Symbol Num- | TRACe:CONStellation:SSY Mbol:NUMBer

ber setting

Constellation Draw- | :DISPlay<ch=1|2>[:WINDow<scru=1|2|3/4>1: <int> <int>
ing Start Chip Posi- | TRACe:CONStellation:CHIP:STARt

tion setting

Constellation Draw- | :DISPlay<ch=1|2>]:WINDow<scrn=1|2|3|d>]: <int> <ine>
ing Chip Range set- | TRACe:CONStellation:CHIP:NUMBer

ting

Constellation Draw- | :DISPlay<ch=1|2>]: WINDow<scrn=1|2|34>|: CHIP|LCHip CHIP|LCH
ing Pattern setting | TRACe:CONStellation:TYPE

Eye Diagram-T :DISPlay<ch=1|2>[:WINDow<scru=1|2|3[4>1: <int> <int>
Drawing Start Chip | TRACe:EYEL:CHIP:STARt

Position setting

Eye Diagram-I :DISPlay<ch=1|2>|:WINDow<scrn=1|2|3|d>]: <int> <ine>
Drawing Chip TRACe:EYEi:CHIP:NUMBer

Range setting

Eye Diagram-Q :DISPlay<ch=1|2>]:WINDow<scrn=1|2|3[4>]: <int <ine>
Drawing Start Chip | TRACe:EYEQ:CHIP:STARt

Position sefting

Eye Diagram-Q :DISPlay<ch=1|2>|: WINDow<scrn=1|2|3[4>|: <int> <int>
Drawing Chip TRACe:EYEQ:CHIP:NUMBer

Range setting

Ramp Up/Down :DISPlay<ch=1|2>[:WINDow<scrn=1|2|3[4>]: OFF|ON OFF|ON
Present ON/OFF TRACe:RAMP:PRESent

Ramp Up/Down :DISPlay<ch=1|2>]:WINDow<scrn=1|2|3[4>]: OFF|ON OFF|ON
Max ON/OFF TRACe:RAMP:MAX

Ramp Up/Down :DISPlay<ch=1|2>|: WINDow<scrn=1|2|3[4>|: OFF|ON OFF|ON
Min ON/OFF TRACe:RAMP:MIN

Ramp Up/Down :DISPlay<ch=1|2>|:WINDow<scrn=1|2|3|d>]: OFF|ON OFF|ON
Avg ON/OFF TRACe:RAMP:AVERage

X Scale Left setting | :DISPlay<ch=1|2>:0FDM|:WINDow<scrn=1|2|3|4>|: | <real> <real>
(OFDM) TRACe:X[:SCALe|:LEFT

X Scale Right set- | :DISPlay<ch=1|2>:0FDM[:WINDow=<scrn=1|2|3|4>1: | <real> <real>
ting (CFDM) TRACe:XT:SCALe]:RIGHt

Y Scule Upper set- | :DISPlay<ch=1|2>:0FDM]|: WINDow<scrn=1|2|3[4>|: | <real> <reul>
ting (OFDM}) TRACe:Y|:SCALe|:UPPer

Y Scale Lower set- | :DISPlay<ch=1|2=:0FDM[:WINDows<scrn=1|2|3]4>]: | <real> <real>
ting (OFDM) TRACe:Y[:SCALe[:LOWer

X Scale Left setting | :DISPlay<ch=1|2>:DSSS[:WINDow<sem=1|2|3[4>]: |<real> <real>
(DSSS/CCK) TRACe:X[:SCALe|:LEFT

X Scale Right set- | :DISPlay<ch=1|2>:DS$SS[:WINDow<scru=12|3[4>1: | <real> <real>
ting (DSSS/CCK) | TRACe:X[:SCALe[:RIGHt

Y Scale Upper set- | :DISPlay<ch=1]|2>:DSSS[:WINDow<sem=1|2|3[4>]: |<real> <real>
ting (DSSS/CCK) | TRACe:Y[:SCALe[:UPPer

Y Scule Lower set- | :DISPlay<ch=1|2>D885|:WINDow<sem=1[2[3[4>|: | <real> <real>

ting (DSSS/CCK)

TRACe:Y[:SCALe[:LOWer
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6.3.7 Subsystem-MMEMory

6.3.7

Subsystem-MMEMory

Function description SCPI command Parameter Query reply | Remarks

Save/Recall
Saving the A/D dara :MMEMory:STORe:AD:STATe <int> - *8
Saving the measurement result [ :MMEMory:STORe:MEASure:STATe <int> - *8
Saving the settings of this MMEMory:STORe:STATe <int> - *8
instrument
Loading the settings of this MMEMory:LOAD:STATe <int> - *8
instrument
Measurement condition Save  [:MMEMory:SELect:I TEM:IE80211BG:SETup OFF|ON OFF|ON
selection

R A 4-digit number, which is added to the file name of the data to be saved or loaded, must be specified in <int>.

6.3.8 Subsystem-MEASure (OFDM)
Function description SCPI command Parameter Query reply Remarks

Total ResulttOFDM)

EVM reading :MEASure<ch=1|2>|:WINDow<sen=1|2|3|4>|[:0OFDM]: |- <real> <real>
TRESult:EVM?
Mag Error reading :MEASure<ch=1|2>[:WINDow<scm=1|2|3[4>[|:OFDM]: |- <real>,<real>
TRESult:MAG?
Phase Error reading MEASure<ch=1|2>[:WINDow=<scru=1|2|3}4>1[:OFDM]: |- <real>
TRESult:PHASe?
Frequency Error reading | :MEASure<ch=1|2>: WINDow<sem=1|2|3|4>|[:0OFDM]|: |- <real> <real>
TRESult:FREQ?
Transmit Power reading | :MEASure<ch=1|2>[:WINDow<scm=1|2|3|4>][:OFDM]: |- <real>,<real>,
TRESult:POWer? <real>,<real>
Rate reading MEASure<ch=1|2>[:WINDow=<scru=1|2|3}4>1[:OFDM]: |- R6MROM[R1ZM|RIL
TRESult:RATE? EM|R24M|R36M|R 4+
8M|R54M|PERR|RE
RR

Spectral Flatness read-
ing

:MEASure<ch=1|2>[:WINDow<scm=1|2|3[4>][:OFDM]:

TRESul:FLATness[:NUMBer<tbl=1[2|3]4>1?

<int>,<int>,<real>,
<real>,<real> ...
<int><int>,<real>,

<real><real>
(4 sets)
Frequency Leakage :MEASure<ch=1|2>:WINDow<scm=1|2|3[4>]|:OFDM]: |- <real>,<real>
reading TRESult:LEAKage?
Frequency Leakage ‘MEASure<ch=1|2>[:WINDows<scrn=1|2|3[4>][:OFDM]: |- <real>
reading (Overall) TRESult:LEAK age:OPOWer?
Frequency Leakage :MEASure<ch=1|2>|: WINDow<scrn=1|2|3|4>|[:OFDM]|: |- <real>
reading {Average TRESult:LEAKage: APOWer!
Power)
Measurement Number | :MEASure<ch=1|2>[:WINDow<scrn=1|2|3[4>1[:OFDM]: - <int><int><int>

reading

TRESultzNUMBer?
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6.3.9 Subsystem-READ (OFDM})

TRESult:EVM?

Function description SCPI command Parameter Query reply Remarks

Measurement Symbel | :MEASure<ch=1|2>[:WINDow<scrn=1|2|3|4>1[:OFDM]: <int>

Number reading TRESul:NUMBer:SYMBeol?

Measurement Burst :MEASure<ch=1[2>[:WINDow<sern=1[2[3|4>|[:OFDM]|: <int>

Number reading TRESult:NUMBer:B URSt?

Measurement A/D Cap- | :MEASure<ch=1|2>:WI[NDow<scrn=1{2[3|4> || :OFDM]: <int>

mre Number reading TRESul:NUMBer:CAPTure?
6.3.9 Subsystem-READ (OFDM)

Function description SCPT command Parameter Query reply Remarks
Total ResulttOFDM)

EVM reading ‘READ<ch=1[2>[:WINDow<scrn=1[2|3|d=||:OFDM]: <real>,<real>

Mag Error reading

:READ<ch=1[2>[:WINDow<scru=12|3|4>1[:OFDM]:

<real> <real>

TRESult:MAG?

Phase Error reading :READ<ch=I1[2>|:WINDow<scrn=12|3|4> || :OFDM]|: <real>
TRESult:PHASe?

Frequency Error reading [ :READ<ch=1[2>:WINDow<scm=1|2|3|4>||:OFDM]: <real>,<real>

TRESult:FREQ?

Transmit Power reading

:READ<ch=1[2>[:WINDow<scru=12|3|4>1[:OFDM]:

TRESult:POWer?

<real>,<real> <real>,
<real>

Rate reading

:READ<ch=I1[2>|:WINDow<scrn=12|3|4> || :OFDM]|:

TRESult:RATE?

REM[ROMIR 12M[R 18M]
R24M|R36M[RASM|
R54M[PERR|RERR

Specrral Flatness

‘READ<ch=1[2>[:WINDow<scrn=1[2|3|d=||:OFDM]:

<ints<int><real> <real>

reading TRESult:FLATness:NUMBer<tbl=1|2|3]4>]? ,<real>.. .<int> <int>,<rea
1> <real> <real>
(4 sets)

Frequency Leakage ‘READ<ch=1[2>[:WINDow<scrn=1[2|3|d=||:OFDM]: <real>,<real>

reading TRESult:LEAKage?

Frequency Leakage :READ<ch=1[2>[:WINDow<scru=12|3|4>1[:OFDM]: <real>

reading (Overall) TRESult:LEAKage:OPOWer?

Frequency Leakage :READ<ch=I1[2>|:WINDow<scrn=12|3|4> || :OFDM]|: <real>

reading
(Average Power)

TRESult: LEAKage: APOWer?

Measurement Number
reading

‘READ<ch=1[2>[:WINDow<scrn=1[2|3|d=||:OFDM]:

TRESult:NUMBer?

<ints<int>,<int>

Measurement Symbol  [{READ<ch=1|2>[:WINDow<scru=1|2|3|4>1[:OFDM]: <int>
Number reading TRESult:NUMBer:SYMBol?

Measurement Burst :READ<ch=I1[2>|:WINDow<scrn=12|3|4> || :OFDM]|: <int>
Nuniber reading TRESult:NUMBer:BURSt?

Measurement A/D ‘READ<ch=1[2>[:WINDow<scrn=1[2|3|d=||:OFDM]: <int>

Capture Number reading

TRESul: NUMBerCAPTure?
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6.3.10 Subsystem-FETCh (OFDM)

6.3.10

Subsystem-FETCh (OFDM)

Function description

SCPI command

Parameter

Query teply

Remarks

Total Result{OFDM)

Analysis Result inquiry

:FETCh<ch=1]2>:MODulation

OFDM|DSSS

EVM reading

:FETCh<ch=1|2>[:WINDow<scrn=1|2|3
TRESulEVM?

4>1:OFDM]:

<real> <real>

Mag Error reading

:FETCh<ch=1[2>|:-WINDow<scrn=1[2[3|4> | :OFDM]:

TRESult:MAG?

<real>.<reul>

Phase Error reading :FETCh<ch=1|2>[:WINDow<scrn=1[2[3|4> | :OFDM]: <real>
TRESult:PHASe?

Frequency Error reading | :FETCh<ch=1|2>[:WINDow<scrn=1|2|3|4>17: OFDM]I: <real>,<real>
TRESulzFREQ?

Transmit Power reading

:FETCh<ch=1[2>|:-WINDow<scrn=1[2[3|4> | :OFDM]:

TRESultzPOWer?

<real> <real> <reul>,
<reul>

Rate reading

:FETCh<ch=1|2>[:WINDow<scrn=1[2[3|4> | :OFDM]:

TRESult:RATE?

R6M[ROM[R1ZM[R I8M]
R2ZAM|R36M|R4EM|
R54M|PERR|RERR

Spectral Flatness read-
ing

:FETCh<ch=1|2>[:WINDow<scrn=1|2|3
TRESult:FLATness[;NUMBer<tbl=1[2|3|4>]?

4>1:OFDM]:

<int> <int> <real> <real>
<real>,..<int><int»<rea
1> <real> <real>

(4 sers)
Frequency Leakage :FETCh<ch=1|2>[:WINDow<scrn=1[2[3|4>1[: OFDM]: <real>,<real>
reading TRESulLEAKage?
Frequency Leuakage :FETCh<ch=1[2>|:-WINDow<scrn=1[2[3|4> | :OFDM]: <reul>
reading (Owverall) TRESult:LEAKage:OPOWer?
Frequency Leakage :FETCh<ch=1|2>[:WINDow<scrn=1[2[3|4> | :OFDM]: <real>

reading
(Average Power)

TRESult:LEAKage: APOWer?

Measurement Number

:FETCh<ch=1|2>[:WINDow<scrn=1|2|3

4>1:OFDM]:

<int> <int> <int>

reading TRESult:zNUMBer?

Measurement Symbol | :FETCh<ch=1|2>|:WINDow<scm=1|2|3/4> | :OFDM]|: <int>
Nurnber reading TRESult:NUMBer:SYMBol?

Measurement Burst ‘FETCh<ch=1[2>|:WINDow<scrn=1|2|34> | :OFDM]: <int>
Number reading TRESult:NUMBer:BURSt?

Measurement A/D :FETCh<ch=1|2>[:WINDow<scrn=1[2[3|4>1[: OFDM]: <int>

Capture Number reading

TRESult:zNUMBer:CAPTure?
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6.3.11 Subsystem-MEASure (DSSS/CCK)

Error reading

6.3.11 Subsystem-MEASure (DSSS/CCK)
Funetion description SCPI command Parameter Query reply Remarks
Total Result(DSSS/CCK)
Frequency Error reading | :MEASure<ch=1|2>|: WINDow<scrm=1|2|3|4>]:DSSS: - <real>,<real>
TRESult:FREQ?
Chip Clock Frequency | :MEASure<ch=1|2>[:WINDow<scrn=1[2|3]4>1:DS58S: - <real>,<real>

TRESult:CCLock?

EVM Mux reading

:MEASure<ch=1[25]: WINDow<scern=1|2|3|4>|:DSSS:

TRESul:zEVM:MAXimum?

- <real>. <real>

EVM Average reading |:MEASure<ch=1|2>|:WINDow<scm=1|2|3|4>]:DSSS: - <real>,<real>
TRESult:EVM:AVERage?

T Origin Offset reading | MEASure<ch=1|2>[:WINDow<scrn=1[2|3|4>1:D58S: - <real>
TRESult:IOFFset?

Q Origin Offset reading | :MEASure<ch=1|2>:WINDow<scrn=1]2|3]4>]:DSSS: - <reul>
TRESul::QOFFset?

Power Max reading ‘MEASure<ch=1|2>]: WINDow<scm=1|2|3|4>]:DSSS: - <real>,<real>
TRESult:POWer:MAXimum?

Power Average reading | MEASure<ch=1|2>[:WINDow<scrn=1[2|3|4>1:DS58S: - <real>,<real>
TRESult:POWer: AVERage?

PLCP Format reading | :MEASure<ch=1|2>|:WINDow<scrn=1]2|3]4>]:DSSS: - LONG | SHORT |
TRESult:PLCP:FOR Mac? FERR

PLCP Length reading

‘MEASure<ch=1|2>]: WINDow<scm=1|2|3|4>]:DSSS:

- 1056|2112 | FERR

TRESult:PLCP:LENGth?
Data Rate reading MEASure<ch=1]2>[:WINDow<scrn=1|2|3|4>1:DSSS: - RIM [RZM [R5.5M
(Overall) TRESult:RATE? [R11M
Locked Clock reading | :MEASure<ch=1|2>|:WINDow<scrn=1]2|3]4>]:DSSS: - ON|OFF

(Average Power)

TRESuli:LCLock?

PSDU Length reading

‘MEASure<ch=1|2>]: WINDow<scm=1|2|3|4>]:DSSS:

- <ints <inte <real>

TRESult:PSDHU?
Ramp Up Time reading |:MEASure<ch=1|2>[:WINDow<scrn=1[2|3|4>1:DS58S: - <real>
TRESult:RUP?
Ramp Down Time :MEASure<ch=1[25]: WINDow<scern=1|2|3|4>|:DSSS: - <reul>
reading TRESultzRDOWn?
Meas Chip Number ‘MEASure<ch=1|2>]: WINDow<scm=1|2|3|4>]:DSSS: - <int>
reading TRESult:NUMBer:CHIP?
Meas Frame Number MEASure<ch=1]2>[:WINDow<scrn=1|2|3|4>1:DSSS: - <int>
reading TRESult:NUMBer:BURSt?
A/D Cupture Number | :MEASure<ch=1|2>|:WINDow<scrn=1]2|3]4>]:DSSS: - <int>
reading TRESult:NUMBer:CAPTure?
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0.3.12 Subsystem-READ (DSSS/CCK)

6.3.12

Subsystem-READ (DSSS/CCK)

Function description

SCPI command

Purameter

Query teply

Remarks

Total Result{DSSS/CCK)

Frequency Error reading

‘READ<ch=1|2>[:WINDow<scm=1|2|3[4>]:DSSS:

TRESult:FREQ?

<real», <real>

TRESult:POWer:MAXimum?

Chip Clock Frequency |:READ<ch=1[2>[:WINDow<scrn=1[2|3|4>1:DS$58: <real>,<real>

Error reading TRESult:CCLock?

EVM Max reading :READ<ch=1|2>]: WINDow<sem=1[2|3|4>]:DSSS: <real>,<real>
TRESult:EVM:MAXimum?

EVM Average reading |:READ<ch=1[2>]:WINDow<scm=1|2|3|4>[:DSSS: <real>,<real>
TRESult:EVM:AVERage?

1 Origin Offset reading  |[:READ<ch=1|2>[:WINDow<scru=1|2|3|4>1:D58S: <real>
TRESult:I0FFset?

Q Origin Oftset reading |:READ<ch=1[2>]: WINDow<sem=1[2|3|4>[:DSSS: <real>
TRESult:QOFFset?

Power Max reading ‘READ<ch=1|2>[:WINDow<scm=1|2|3[4>]:DSSS: <real>,<real>

Power Average reading

:READ<ch=1|2>[:WINDow<scru=1|2|3[4>1:DS8S:

TRESult:POWer:AVERage?

<rail> <real>

PLCP Format reading

:READ<ch=1|2>|: WINDow<sem=1[2|3|4>]:DSSS:

TRESult:PLCP:FORMat?

LONG | SHORT |
FERR

PLCP Length reading

‘READ<ch=1|2>[:WINDow<scm=1|2|3[4>]:DSSS:

TRESult:PLCP:LENGth?

1056 | 2112 | FERR

Data Rate reading

:READ<ch=1|2>[:WINDow<scru=1|2|3[4>1:DS8S:

RIM [R2M [R5.5M

(Overall) TRESult:RATE? [RIIM

Locked Clock reading [ :READ<ch=1|2>]: WINDow<scm=1[2|3|4>]:DSSS: ON|OFF

(Average Power) TRESult:LCLock?

PSDU Length reading  |:READ<ch=1[2>]:WINDow<scm=1|2|3|4>[:DSSS: <ine>,<ine>,<real>
TRESult:PSDL?

Ramp Up Time reading |[:READ<ch=1|2>[:WINDow<scru=1|2|3|4>1:D58S: <real>
TRESult:RUP?

Ramp Down Time read- [:READ<ch=1|2>]: WINDow<scm=1[2|3|4>]:DSSS: <real>

ing TRESult:RDOWn?

Meas Chip Number ‘READ<ch=1|2>[:WINDow<scm=1|2|3[4>]:DSSS: <int»

reading TRESult:NUMBer: CHIP?

Meas Frame Number  [:READ<ch=1|2>[:WINDow<scru=1|2|3|4>1:DS8S: <int>

reading TRESult:NUMBer: BURSt?

AD Capture Number :READ<ch=1|2>]: WINDow<sem=1[2|3|4>]:DSSS: <int>

reading TRESult:NUMBer:CAPTure?

6-14
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6.3.13 Subsystem-FETCh (DSSS/CCK)

6.3.13 Subsystem-FETCh (DSSS/CCK)

Funetion description SCPI command Parameter Query reply Remarks
Total Result(DSSS/CCK)

Analysis Result inquiry | :FETCh<ch=1|2>:MODulation - OFDM|DSSS

Frequency Error teading | :(FETCh<ch=1|2>[:WINDow<scrn=1|2|3|4>1:D885: - <real>,<real>

TRESult:FREQ?

Chip Clock Frequency

FETCh<ch=1[2>[:WINDow<scrn=1[2[3|4>]:DSSS:

- <real>. <real>

Error reading TRESult:=CCLock?

EVM Max reading FETCh<ch=1[2>: WINDow<scrn=1|2|3|4>:DSSS: - <real>,<real>
TRESult:EVM:MAXimum?

EVM Average reading | :FETCh<ch=1|2>[:WINDow<scrn=1|2|3|4>1:D885: - <real>,<real>
TRESult:EVM:AVERage?

1 Origin Offset reading | :FETCh<ch=1|2>[:WINDow<scrn=1|2|3|4>]:DSSS: - <reul>
TRESult:IOFFset?

Q Origin Offset reading | :FETCh<ch=1[2>:WINDow<scrn=1|2|3|4>]:DSSS: - <real>
TRESult:QOFFser?

Power Max reading FETCh<ch=1]2>[:WINDow<scrn=1[2[3|4>1:D3SS: - <real>,<real>

TRESult:zPOWer:-MAXimum?

Power Average reading

FETCh<ch=1[2>[:WINDow<scrn=1[2[3|4>]:DSSS:

TRESult:POWer: AVERuage?

- <real>. <real>

PLCP Format reading

‘FETCh<ch=1|2>: WINDow=<scrn=1[2[3|4>]:DSSS:

TRESult:PLCP:FOR Mar?

- LONG | SHORT |

FERR

PLCP Length reading

FETCh<ch=1]2>[:WINDow<scrn=1[2[3|4>1:D3SS:

TRESult:PLCP:LENGth?

. 1056 | 2112 | FERR

Drata Rate reading
(Overall)

FETCh<ch=1[2>[:WINDow<scrn=1[2[3|4>]:DSSS:

TRESult:RATE?

- RIM |R2M [R5.5M

[R11M

Locked Clock reading
(Average Power)

‘FETCh<ch=1|2>: WINDow=<scrn=1[2[3|4>]:DSSS:

TRESult:LCLock?

- ON|OFF

PSDU Length reading

FETCh<ch=1]2>[:WINDow<scrn=1[2[3|4>1:D3SS:

- <int>,<int>,<real>

TRESult:PSDU?
Ramp Up Time reading | :FETCh<ch=1|2>[:WINDow<scn=1|2|3|4>]:DSSS: - <reul>
TRESult:RUP?
Ramp Down Time ‘FETCh<ch=1|2>: WINDow=<scrn=1[2[3|4>]:DSSS: - <real>
reading TRESult:RDOWnN?
Meas Chip Number FETCh<ch=1]2>[:WINDow<scrn=1[2[3|4>1:D3SS: - <int>
reading TRESultzNUMBer:CHIF?
Meas Frame Number FETCh<ch=1[2>[:WINDow<scrn=1[2[3|4>]:DSSS: - <int>
reading TRESultzNUMBer:BLIRSt?
A/D Capture Number  [:FETCh<ch=1[2>[:WINDow<scrn=1[2[3|4>]:DSSS: - <int>

reading

TRESult:NUMBer:CAPTure?
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6.3.14 Subsystem-DIAGnostic

6.3.14 Subsystem-DIAGnostic

Function description SCPI command Parameter Query 1eply Remarks
DIAGnostic
Power on DIAG result reading DIAGnostic:PON? - PASS|FAIL
6.3.15 Subsystem-STATus
Function description SCPI command Parameter Query reply Remarks
STATus
Standard Operation Enable :STATus:OPERation:ENABle <int> <int>
Register setting
Standard Operation Event Register | :STATus:OPERation:EVENT? - <int>
reading
Questionable Enuable Register :STATus:QUEStionable:ENABIle <int> <int>
setting
Questionable Event Register :STATus:QUEStionable: EVENt? - <int=
reading
Modulation Enable Register setting | :5TATux:QUEStionable: MODulation:ENABle <int> <int>
Modulation Event Register reading | :STATus:QUEStionable:MODulation:EVENT? - <int>
Measuring Enable Register setting | :STATus:OPERation:MEASure:ENABle <int> <int>
Measuring Event Register reading | :STATus:OPERation: MEASure: EVENt? - <int>
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6.3.16 Subsystem-HCOPy

6.3.16 Subsystem-HCOPy

type

Function description SCPI command Parameter Query reply Remarks

HCOPy

Qutputting a copy to the file or HCOPy| :IMMediate ] - -

printer

Specification of the output desti- | :HCOPy:DESTination MMEMory|PRINt MMEM|PRIN

nation (file or printer)

Specification of the output file :HCOPy: MMEMory:FILE:NUMBer | <int> <int>

number

Specification of the output file ‘HCOPy:MMEMory:FILE:TYPE BITMap|PNGraphic BITM|PNG

6-17
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6.4 Status Register

6.4 Status Register
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7. PERFORMANCE VERIFICATION

7. PERFORMANCE VERIFICATION
This chapter describes the method of verifying whether or not this instrument meets the specified perfor-
marnce.
It is recommended that you copy the test data record sheet at the end of the chapter and save it as a record of
the performance test.
CAUTION: Before executing performance verification, execute warm-up and all calibrations.
7.1 Test Signal Specifications
The test signals used for performance verification are shown below:
Table 7-1  List of Test Signal Specifications
No Test signal name Signal specitications Test item
1 | IEEE802.11g signal Center frequency: 2457 MHz Power measurement
(ERP-OFDM) Power: -10 dBm Center frequency error
Rate: 6 Mbps measurement
Number of symbols: 100
(excluding SIGNALY}
2 [IEEER02.11b signal Center frequency: 2457 MHz Center frequency error
Power: -10 dBm measurement
Rate: 2 Mbps Chip frequency error
Number of chips: 1000 (excluding PLCP) | measurement
7.2 Test Procedures

Connect the signal source as shown below:

Signal source

10 MHz Ref
-y

RF OUT

Figure 7-1

Connection Diagram for the Signal Source
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7.2.1 For the IEEE802.11g (ERP-OFDM) Signal

7.2.1 For the IEEE802.11g (ERP-OFDM) Signal

7.2.1.1 Power Measurement

L. Before conducting the test, set this instrument in advance as follows:

FREQ: 2457 MHz

LEVEL: Execute Auto Level Set.
DISPLAY: Set to display Total Result.
STD: TEEE®02.11g OFDM
TRIGGER: Trigger Source Free Run
INPUT: Input RF

MEAS CONTROL: Multi Frame Mode
Set the Measurement Parameters dialog box as follows:

[AD Capture]

A/D Capture Length: 40 ms
Threshold Level: Auto
[OFDM]

Symbol Timing: 0]

Pilot Track{Phase): ON
Pilot Track({Amplitude): OFF
CH Estimation(Preamble): ON

Meas Condition: Symbol
Meas Symbol Length: 100
EVM Trigger: OFF

2. Press|SINGLE] of this instrument and conduct measurement.

3. Enter the Power [dBm] of the Total Result in the test data record sheet.
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7.2.1.2

7.2.1 For the IEEES02.11g (ERP-OFDM) Signal

Center Frequency Error Measurement

1. Before conducting the test, set this instrument in advance as follows:

FREQ: 2457 MHz

LEVEL: Execute Auto Level Set.
DISPLAY: Set to display Total Result.
STD: IEEE802.11g OFDM
TRIGGER: Trigger Source Free Run
INPUT: Input RF

MEAS CONTROL: Multi Frame Mode
Set the Measurement Parameters dialog box as follows:

[AD Capture]

A/D Capture Length: 40 ms
Threshold Level: Auto
[OFDM]

Symbol Timing: 0
Pilot Track(Phase): ON

Pilot Track(Amplitude): OFF
CH Estimation(Preamble): ON

Meas Condition: Symbol
Meas Symbol Length: 100
EVM Trigger: OFF

2. Press |SINGLE] of this instrument and conduct measurement.

3. Enter the Freq. Error |[Hz| of the Total Result in the test data record sheet.
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7.2.2 For the IEEES02.11b Signal

7.2.2 For the IEEE802.11b Signal

7.2.2.1 Center Frequency Error Measurement

L. Before conducting the test, set this instrument in advance as follows:

FREQ: 2457 MHz

LEVEL: Execute Auto Level Set.

DISPLAY: Set to display Total Result.

STD: TEEE802.11b/g DSSS/CCK DSSS-OFDM
TRIGGER: Trigger Source Free Run

INPUT: Input RF

MEAS CONTRQOL: Multi Frame Mode

Set the Measurement Parameters dialog box as follows:

[AD Capture]

A/D Capture Length: 40 ms
Threshold Level: Auto
[DSSS/CCK]

Meas Filter: Nyquist
Nyquist BW: 22 MHz
Roll Off: 1.0

Ramp Up/Down Smoothing: 11 Point
Constellation 45deg Rotation: ON

Continuous Signal: OFF
Meas Condtion: Chip
Meas Min Chip Length: 1000 Chip
EVM Trigger: OFF

2. Press |SINGLE| of this instrument and conduct measurement.

3. Enter the Freq. Error |Hz] of the Total Result in the test data record sheet.
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7.2.2.2

Chip Frequency Error Measurement

7.2.2 For the IEEE8(2.11b Signal

1. Before conducting the test, set this instrument in advance as follows:

FREQ:

LEVEL:

DISPLAY:

STD:

TRIGGER:
INPUT:

MEAS CONTROL.:

2457 MHz
Execute Auto Level Set.
Set to display Total Result.

IEEE802.11b/g DSSS/CCK DSSS-OFDM

Trigger Source Free Run
Input RF
Multi Frame Mode

Set the Measurement Parameters dialog box as follows:

[AD Capture]

A/D Capture Length:
Threshold Level:
[DSSS/CCK]

Meas Filter:

Nyquist BW:

Roll Off:

Ramp Up/Down Smoothing:
Constellation 45deg Rotation:
Continuous Signal:

Meas Condtion:

Meas Min Chip Length:
EVM Trigger:

40 ms
Auto

Nyquist
22 MHz
1.0

11 Point
ON

OFF

Chip

1000 Chip
OFF

2.  Press |[SINGLE] of this instrument and conduct measurement.,
3. Enter the Chip F Error [ppm] of the Total Result in the test data record sheet,

-5
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7.3 Test Data Record Sheet

7.3

Test Data Record Sheet

Test data record sheet

Model name:

Serial number:

Specifications Judgment
Test signal Test item Minimum | Measured | Maximum )
Pass/Fail
value value value
TEEE802.11g signal | Power measurement -10.6 dBm -9.4 dBm
(ERP-OFDM) Center frequency error -100 Hz +100 Hz
measurerment
IEEE802.11b signal | Center frequency error -20 Hz +20 Hz
measurement
Chip frequency error -2 ppm +2 ppm

measurement




R3681 Series OPT59 IEEES02.11b/g Modulation Analysis Software User’s Guide

8. SPECIFICATIONS

8. SPECIFICATIONS

8.1 OFDM Modulation Analysis Compliance System

* IEEE 802.11g (ERP-OFDM, DSSS-OFDM)

8.2 OFDM Modulation Analysis Performance

Ttem Specifications
Temperature range Ambient temperature: +20°C - +30°C
EVM (100 symbol RMS value when the TEEES802.11g ERP-OFDM,

IEEER(2.11g DSSS-OFDM signal; S/N>40 dB is measured by
using Equalizer On.}

Residual EVM Less or equal -40 dB
Center frequency error (S/N>40 dB, 1000 symbol average)
Measurement range
IEEEB02.11g (ERP-OFDM) +312.5 kHz
TEEER02.11g (DSSS-OFDM) T 124 kHz
Measurement accuracy +(100 Hz + (Center frequency x Frequency reference error))
Amplitude measuremerit (After automatic calibration, §/N>40 dB, preamp OFF,

input attenuator 10 dB, 100 symbol average)

Frequency response

50MHz - 2.5 GHz <+ 0.4 dB
20 Hz-3.5 GHz <+ 1.0 dB
Power measurement accuracy <+ (.2 dB + Frequency response)

Residual center frequency leakage power | -40 dB (to subcarrier average power)

8.3 DSSS/CCK Modulation Analysis Compliance System

= IEEE §02.11b(DBPSK, DQPSK, CCK5.5Mbps, CCK11Mbps)
+ IEEE §02.11g (ERP-DSSS, ERP-CCK)

8-1
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8.4 DSSS/CCK Modulation Analysis Performance

8.4 DSSS/CCK Modulation Analysis Performance

Item

Specifications

Temperature range

Ambient temperature: +20°C - +30°C

EVM

Residual EVM

(1000 chip RMS value when the IEEE802.11b DQPSK signal; S/N > 40 dB is mea-
sured.)

2 % orless

Center frequency error

Measurement range
Measurement accuracy

(5/N > 40 dB, 1000 chip average)

*124 kHz
H20 Hz + (Center frequency X reference frequency error})

Chip frequency error

Measurement range
Measurement accuracy

(§/N > 40 dB, 1000 chip average)

+45 ppm
£2 ppm

Analysis range

The number of chips

Up to 30000 chips (including PLCP)
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APPENDIX

APPENDIX

This section describes the tollowing supplemental information;

A.1 Technical Data (OFDM)

A.2 Technical Data {(DSSS/CCK)

A.3 A/D Data Save Function

A4 Measurement Data Save Function
A5 Error Message List

A.l1 Technical Data (OFDM)

A.1.1  Method to Calculate Measurement Values

EVM (Error Vector Magnitude)

EVM RMS of the Total Result is calculated using the EVM detined format described in “IEEE Std 802.11a-
1999 17.3.9.7 Transmit modulation accuracy test,”

o (BB HA0) 1610+ Q100,10
Z j=1 L k=

= 52L x P,

Ny

Lrrorg, . =

The average power Py, necessary for calculation is the average power of the ideal symbol (P = 1), as per the
standard.

The RMS value of EVM Time is calculated for each symbol using the EVM defined format. The RMS value
of EVM Spectrum is calculated for each subcarrier using the EVM defined format. The plotted EVM values
are calculated for each symbol and each subcarrier using the EVM defined format.

Magnitude Error
Q
A
Magnitude Error
Ay

A4
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A.1.1 Technical Data (OFDM)

With the ideal symbol of Subcarrier No. k, symbol No. j, and frame No. i taken as (I (i, j, k), Qp (i, j, k) and
the measured symbol taken as (I (i, j, k). Q (i, j, k)), magnitude A, of the ideal symbol and magnitude A of
the measured symbol are defined as follows:

Ay, Ky = UG R (O, J R
AG, j. k) = UG R 1 (QG, j.K))

Magnitude Error RMS of Total Result is calculated by the fellowing equation:

Z o [(AG, k)~ Ay, J. k) |

S5 436500
Z N,xL,

i=1

Maglirrory, . =

Ny

N, is the number of subcarriers, L, is the packet length (number of symbols), and Ny is the number of trames.

The RMS value of Magnitude Error Time is calculated for each symbol using the Magnitude Error defined
format. The RMS value of Magnitude Error Spectrum is calculated for each subcarrier using the Magnitude
Error defined format. The plotted Magnitude Error values are calculated for each symbol and each subcarrier
using the Magnitude Error defined format.

Phase Error
Q

&

Phase Error

N

TH

Y
—

The phase 6, of the ideal symbol and phase 8 of the measured symbol are defined as follows:

Qﬁ(‘?a]ﬂk)
]ﬁ(‘?v]ﬂk)

(i, j. k)= arctan M
141, j. k)

2., j.k)= a,rctan{
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A.1.1 Technical Data (OFDM)

Phase Error RMS of Total Result is calculated by the tollowing equation:

i

Ny Z|:‘S {(e(I’Jak)_gﬂ(lﬂjak))z}}
Z N,xL,

il

Phasel-rror

RASS
N S

The AVG value of Phase Error Time is calculated for each symbol as the Phase Error average value. The
AVG value of Phase Error Spectrum is calculated for each subcarrier as the Phase Error average value. The
plotied Phase Error values are calculated for each symbol and each subcarrier.

Magnitude Flatness

Magniude Flatness is calculated as the ratio of the magnitude of the measured symbol to that of the ideal
symhol. The distinction tfrom Magnitude Error is shown by the following equations:

AQ, . k) - A, . k)
AO (I: J:k)
k)

. A, j
Maglilat(i, j k) = ——"—
AO (17 J:k)

MaglLrror(i, j. k) =

The AVG value of Magnitude Flatness Time is calculated for each symbol as the Magnitude Flatness average
value. The AVG value of Magnitude Flatness Spectrum is calculated for each subcarrier as the Magnitude
Flatness average value. The plotted Magnitude Flatness values are calculated for each symbol and each sub-
carrier.

Power

Power is calculated from the subcarrier power obtained by demodulation (FFT) of each symbol. The AVG
value of Power Time is calculated for each symbol as the average value of power for all subcarriers. The
AVG value of Power Spectrum is calculated for each subcarrier as the average value of power for all sym-
bols.

Power of Total Result is the average value of all power derived trom the aggregate total of Power Spectrum
AV values. Numerical values displayed in units [W/MHz] are the average value of all power divided by
the tfrequency bandwidth [MHz] of the OFDM signal. Here bandwidth does not mean OBW, but rather is a
value obtained from the frequency ditference between the two subcarriers that are farthest above and below
the center frequency. For the IEEE802.11g (ERP-OFDM) signal, this is 16.25 (=0.3125 x 52 subcarriers).

Leak Power

Leak Power of the Total Result is calculated based on the definition described in “TEEE Std 802.11a-1999
17.3.9.6.1 Transmitter center frequency leakage.”

The channel estimation preamble (LTS: Long Training Symbols) is used for calculation.
Spectral Flatness

Spectral Flatness of the Total Result is calculated based on the definition described in “TEEE Std 802.11a-
1999 17.3.9.6.2 Transmitter spectral flatness.”

The channel estimation preamble (LTS: Long Training Symbols) is used for calculation. Levels are relative
values based on the average power(0 dB) of subcarrier numbers -16 to -1 and +1 to +16.

A-3
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A.1.2 Technical Data (OFDM)

Al2

A.l1.3

Al4

A4

Judgment of Subcarrier Modulation Format

The modulation format is determined by acquiring the RATE data from the SIGNAL decoding data. How-
ever, when there is a parity error or RATE data does not exist, a judgment is made using an automatic judg-
ment algorithm (Auto Detect).

Auto Detect first finds, for each modulation format, the ideal symbol with the minimum EVM from the
ideal symbol map. Then, tfrom among these, the modulation format is determined from the one with the
minimum EVM.

CAUTION: When Anto Detect is used, if the EVM is degraded, the modulation formaf could be misjudged. In
this case correct measurement values will not be displayed.

Judgment of Ideal Symbol

The ideal symbol is determined by the same method as Auto Detect for modulation format judgment.

CAUTION: If the EVM is degraded, the ideal symbol could be misjudged. In this case correct measurement
values will not be displayed.

Frequency Characteristics Correction Function

CH Estimation{Preamble)

This tunction estimates frequency characteristics (gain and phase) using the preamble portion (LTS: Long
Training Symbols) of a signal. The preamble signal is predetermined by the standard, so the correction values
for phase and magnitude are determined at the preamble portion for each subcarrier so as to minimize mag-
nitude errors and phase errors. In the data portion, after correction is applied using these correction values,
E.V.M. is calculated.

CH Estimation(Preamble+Data)

The correction data, which minimizes the amplitude and phase errors, is calculated for each subcarrier based
on the measurement results of the data portion in the CH Estimation {Preamble) function. The measurement
results are re-analyzed and calculated by using the calculated correction data. The CH Estimation (Pream-
ble+Data} function can perform the analysis by using a higher accuracy channel estimation than the CH Es-
timation (Preamble) function.

Pilot Track(Phase)

Using the pilot subcarrier, this function performs analyses, including symbol synchronization and initial
phase estimation, for each symbol. This is effective when the carrier frequency or the FFT sampling frequen-
¢y changes, or in similar situations. (When Pilot Track{Phase) is OFF, symbol synchronization and initial
phase synchronization for each symbol are not performed after symbeol synchronization and initial phase es-
timation at the preamble.)
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A.1.4 Technical Data (OFDM)

Pilot Track(Amplitude)

This function performs the analysis after correcting the amplitude for each symbol by using the pilot subcar-
rier. This function is etfective when the burst signal level fluctuates. If the Pilot Track (Amplitude) is set to
OFF, the amplitude for each symbol is not corrected after the amplitude was corrected by using the preamble.

Equalizer

This function corrects amplitude and phase in order to minimize EVM of the data portion.

button of Equalizer Data is touched, the correction values are calculated and are applied.

Use this tunction as follows:

1. Connect the SG signal directly to the measuring instrument and measure EVM.
{Equalizer: OFF)

SG
CAUTION: Equalizer is not designed to correct distortion of SG, unbalance of IQ signal, or ervors of a
quadrature modulator, so if there is E.V.M, degradation arising from any of these causes,
E.V.M. cannot be reduced using Equalizer.
2.
3.
4. key on the soft menu bar. EVM corrected by the
5. Connect the DUT (Device Under Test) and measure EVM. The amount of EVM
worsened by the DUT can be measured.
R3681
SG

DUT

A-3
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A.1.5 Technical Data (OFDM)

The ditterence between the Equalizer and the Channel Estimation is that the Channel Estimation estimates
the frequency characteristics by using the preamble for each frame analysis, while the Equalizer estimates

the frequency characteristics only when the

A15

SCPI Commands Compatibility

button of Equalizer Data is touched.

SCPI commands are listed in the command table in chapter 6.

If the SCPI commands of the primary version, which are not listed in the current command table, are used,
some instruments perform as follows in order to retain the compatibility.

Function Description

SCPI Commands

Performance

Pilot Track ON/OFF | |:SENSc<ch>[:CONDition| :OFDM |:PTR Ack Performs in the same way as Pilot Track (Phasc)
ON/OFF.When set 10 ON by using (his command,
Pilot Track(Amplitude) is automatically set to
OFF.

Equalizer ON/OFF [:SENSe<ch>[:CONDition| :OFDM |:EQUAlizer | Using this command to set the equalizer to ON is

the same as touching the
Equalizer Data to calcula e qhalizer data and
selling the Equalizer 1o ON.When sel 1o OFF,
Equalizer is set to OFF.

A-6
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A.2 Technical Data (DSSS/CCK)

A.2 Technical Data (DSSS/CCK)

A.2.1 Method to Calculate Measurement Values

EVM (Error Vector Magnitude)

EVM Time is calculated using the Verr defined format described in “TEEE Std 802.11b-1999 18.4.7.8 Trans-
mit modulation accuracy.” However, DC offsets (Imean and Qmean) and average magnitudes (Imag and
Qmag) necessary for calculation are found within the measurement range.

Range of Worst Case Error Ideal Constellation Point

Q

’/’ ‘a.\:\* “/7',,
i &

- /‘J

Measured Point

Elr"ror Vector

N1
I ZZI(H)/N

=0

Opern = 3 OGN/ N

idc(n) = I(H) B ]mmn
0, (1) = 0(m) ~0

Pt

!

[mag = Z|]dc(n)|/‘hr

1=t

N—1
Qmug = Z|Qd{,(”)|/N

#=0

V., () = Bx ({I INC) BV S L (oI eI & )T Ve

Veorrection is taken as O for calculation.

The value of EVM Maximum of Total Result is equal to the maximum value of Verr(n). The value of EVM
Average of Total Result is equal to the RMS value of Verr(n). The value of EVM Time is equal to Verr(n)
of each chip.
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A.2.1 Technical Data (DSSS/CCK)

A-8

Phase Error

Q

A

Phase Error

0o

v

The phase 6, of the ideal symbol and phase 8 of the measured symbol are defined as follows:

T 3
Gl =2 + T )

Hn)
&n) = arctan Q) |
I(n) _

The value of Phase Error Time is calculated for each chip as the Phase Error value.

Power

Power is calculated from the input signal power. The value of Power Maximum of Total Result is equal to
the maximum value of input signal power. The value of Power Average of Total Result is equal to the average
value of input signal power.

DC Offset

DC Offset is calculated using the formulae for DC Offset (Tmean and Qmean) indicated previously in the
section concerning EVM.

Ramp Up

Ramp Up is calculated by smoothing the rise of the input signal. The range for which calculation is performed
is that from the 90% rise point of the maximum Power value £5 psec. In Multi Frame measurement, the Max-
imun, Minimurn, and Average values of the Ramp waveform are calculated. Ramp Up Time of Total Result
is calculated based on the time between the 90% rise point of the Power maximum value and the 10% rise
point. In Multi Frame measurement, the maximum value of all measured frames is calculated.

Ramp Down

Ramp Down is calculated by smoothing the fall of the input signal. The range for which calculation is per-
formed is that from the 10% fall point of the maximum Power value £5 psec. In Multi Frame measurement,
the Maximum, Minimum, and Average values of the Ramp waveform are calculated. Ramp Down Time of
Total Result is calculated based on the time between the 10% fall point of the Power maximum value and the
90% fall point. In Multi Frame measurement, the maximum value of all measured frames is calculated.
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A22

A23

A.2.2 Technical Data (DSSS/CCK)

Judgment of PSDU Modulation Format

The modulation format is determined by acquiring the RATE data from the SIGNAL demodulation data.
However, when there is a parity error, a judgment cannot be made,

Receiving Filter

Nyquist
This is a Nyquist filter.
Nyquist BW:  Sets the bandwidth. The set value is a 3 dB bandwidth.

Roll Oft: Sets the rollotf factor, The smaller the rolloft is, the steeper the filter gets,
{ {(1—a)
1 | f | < —
2-T
1 (1-a) (1+a)
H({f)= —a)— —— |l —=
(f)={ Co { {M ( )2/H 2-T 71 2-T
(1+e)
0 —t | f |
\ 2-7
(1/T): Nyquist BW
a: Roll Off
G
1 .
N
\
\
05
f
0.5(1-ex 05 0.5(1+a
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A.2.3 Technical Data (DSSS/CCK)

Gauss
This is a Gaussian filter.

Gauss BW: Sets the bandwidth. The set value is a 3 dB bandwidth.

7len—] mlen—l
2 2

g,=4-gl). n=

where
148 \|2

pra I

g(H):Ae leg2l B )

03

Al 1
> &)
n
n; Sample points
3dB: Gauss BW
f,: Sampling frequency
& /1|dB]
R A R
/ T AN
// - [ \\“
,f/ ' \\\
. P = » \
/ —L \\
,‘/‘ - ‘\.‘\
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Sinc

A.2.3 Technical Data (DSSS/CCK)

This is a filter defined in IEEE802.11g 19.7.2.1.3.

h]deaimr (f ) = f H

where

sin( fy, 4)

ot = Jf sinc{ fp1)

1. =52(20/ 64)MH:z

hﬁ‘indow(l) =051+ COS[Z;’[ ! ]
ISPA.N

where
f

" SEAN

=0.8usecs

p (f) = hlﬂﬂdo wh TdealBW ('r)

dB

Windcwed Sinc

frag [WHz)
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A3 A/D Data Save Function

A3

A/D Data Save Function

This function is used to save A/D conversion data of a signal under test obtained by A/D Capture in a text
format file. Tdeal A/D data can be obtained atter correction of this instrument’s internal frequency character-
istics.

The sampling frequency is 40 MHz. All data captured by A/D Capture is saved, so set only the necessary
length of time in A/ Capture Length before executing A/D Capture,

The magnitudes of 1 signals and Q signals are written into one file in chronological order. The following
shows the format:

101, Q[0]
I[1], Q[1]
112], Q2]

I[n-1], Qn-1]
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A4 Measurement Data Save Function

A4 Measurement Data Save Function

This function is used to save numeric data used in tables of measurement results and to plot graphs in a CSV
format file.

Only data displayed in the active window is saved. To save all displayed data of the 4 measurement result
windows, switch each to active and save the results in turn.

In the beginning of the file, the measurement parameters set by the user interface are written. The measure-
ment result data is written following this portion.

A.4.1 Measurement Result Save Format (OFDM)

*  Spectrum system display (EVM Spectrum, etc.)
Measurement result data of EVM Spectrum, Magnitude Error Spectruim, Phase Error Spectrum, Mag-
nitude Flatness Spectrum, and Power Spectrum are saved in the following tormat:

Measurement result name
Specitied Symbol Number (This line is deleted when no choice has been made.)
Title line

Subcarrier number, RMS/AVG value, Specitied Symbol measurement value, ALL values (for the
number of symbols)

Data is saved in order of subcarrier number.

Whether or not to display RMS/AVG, Specified Symbol, and ALL can be selected, so only those
items selected to display are saved in the file.

For the ALL values, data within the symbol range set in Window Start and Window Width are saved
along the horizontal axis in order of symbol number,

Example of Power Spectrum

ddesfeshshk Results Aedfedeckeck

<<< Power [Spectrum | >>>

Specified Symbol.3

Subcar, AVG[dBm],Spec Sym[dBm],Symbol[3],Symbol[4],Symbol[5] ...
-32,-59.73,-54.42,-54.42,-64.55,-67.02 ..
-31,-58.82,-61.91.-61.91,-70.91,-72.32 ..
-30,-59.58,-53.31,-53.31,-800.55,-58.05 ...
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A4 1 Measurement Data Save Function

Time system display (excluding Freq Error)
Measurement result data of EVM Time, Magnitude Error Time, Phase Error Time, Magnitude Flat-
ness Time, and Power Time are saved in the following tormat:

Sesekskok ReSultS Skl

Measurement result name

Specified Subcarrier Number (This line is deleted when no choice has been made.)
Title line

Symbol number, RMS/AVG value, Specified Subcar measurement value, ALL values (for the num-
ber of carriers)

Data is saved in order of symbol number.
Data within the symbol range set in Window Start and Window Width are saved.

Whether or not to display RMS/AVG, Specified Subcarrier, and ALL can be selected, so only those
iterns selected to display are saved in the file.

Example of Power Time

Nk kok ReSultS Hede e ok

<<< Power [Time] >>>

Specified Subcarrier,27

Symbol, AVG[dBm],Spec Sub[dBm],Subcar[-32].Subcar[-31],Subcar[-30] ...
3,-26.13,-52,18,-54.41,-61.97,-53.33 ...
4,-26.32,-59.69,-64.55,-70.94,-80.57 ...

5,-25.48,-56.15,-67.02,-72.39,-58.04 ...
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A.4.1 Measurement Data Save Function

Center Freq Error Time

Measurement result data of Center Freq Error Time is saved in the following format:

gkl Ragy|fg #okdokk
<<< Center Freq Error Time >>>

Title line

Symbol number, waveform data

Data is saved in order of symbol number.
Data within the symbol range set in Window Start and Window Width are saved.

Example of Center Freq Error Time
ddesfeshshk RﬂSUltS Aedfedeckeck

<<< Center Frequency Time >>>
Symbol, AVG[Hz],Center Freq Error[Hz]
3,-7589,-10556

4.-7589,-2870

5,-7589,-9352
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A4 1 Measurement Data Save Function

*  Preamble Freq Error Time

Measurement result data of Preamble Freq Error Time is saved in the following format:

Aotk R gty feokdor

<<< Preamble Freq Error Time >>>
Time of waveform data start position
Time of waveform data end position
Time resolution of waveform data
Title line

Sample number, waveform data

Sample numbers are obtained by counting from the beginning of waveform data in chronological or-
der.

Example of Preamble Freq Error Time
FaEFF Regylty FEEFF

<<< Preamble Frequency Error Time >>>
Start Time[s],0.000000400

Stop Time|s],0.000006000

Time Resolution[s],0.000000025
No.,Freq Error[Hz]

0,-79285

1,-79404

2,-79335
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A.4.1 Measurement Data Save Function

Constellation

Measurement result data of Constellation is saved in the following format:

e sfesieshsh Results Hesfedeslesk

<<< Constellation >>>

Specified Symbol = n or Specified Subcarrier = m or ALL
Title line

Symbol number, subcarrier number, 1 signal, Q signal

Data is saved in order of symbol number, and within the same symbol number, in order of subcarrier
number.

Data within the symbol range set in Window Start and Window Width are saved.

Example of Constellation
Hdiin Qagulps kdork

<<< Constellation >>>
ALL

Symbol,Subcar,I,Q

3,-30 b R
3,-30), i koo
3,-00Q Fkskiink ki
3,07 Ed S
3,-26,-0.95818,-0.84726
3,-25,-0.94491,+0.92378
3,-24,-0.25531.-0.94444



R3681 Series OPT359 IEEE802.11b/g Modulation Analysis Software User’s Guide

A4 1 Measurement Data Save Function

Demodulated Data
Measurement result data of Demodulated Data is saved in the following format:

Aotk R gty feokdor

<<< Demodulated Data >>>
Title line

Symbol number, subcarrier number, demodulated data, modulation format

Data is saved in order of symbol number, and within the same symbol number, in order of subcarrier
number.

Data within the symbol range set in Window Start and Window Width are saved.

Where there is no subcarrier, demodulated data cannot be acquired, so *** is displayed.

Example of Demodulated Data
s e ok Resu]t% e

<<< Demodulated Data >>>
Symbol.Subcar,Data,Mod

3’_32’:!::!::!:’***

3,31 F ok
3,-30, %% Ek

3 -0 Aok
3,08 ek ik
3;277***’***
3,-26,0x00,16QAM
3,-25,0x02,16QAM
3,-24,0x04,16QAM
3,-23,0x09,16QAM
3,-22,0x04,16QAM
3,-21,0x01,PILOT
3,-20,0x09,16QAM
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A.4.1 Measurement Data Save Function

Spectrogram

Measurement result data of Spectrogram is saved in the following format:

e sfesieshsh Results Hesfedeslesk

<<< Spectrogram >>>

Subcarrier number, ALL values (for the number of symbols}

Data is saved in the order of subcarrier number along the vertical axis, and in order of symbol number
along the horizontal axis,

Data within the symbol range set in Window Start and Window Width are saved.

Example of Spectrogram

ik R agy (g FEA

<<< Spectrogram >>>
Subcar,Symbol[3],Symbol[4],Symbol[3] ...
-32,-54.42 -61.91,-53.36 _..
-31,-26.08,-26.12.-26.05 ...
-30,-23.26,-32.61,-23.16 ...

A-19
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A4 1 Measurement Data Save Function

*  PLCP Phase Error Time

Measurement result data of PLCP Phase Error Time is saved in the following format:

skl Ragy]ty Skl
<<< PLCP Phase Error Time >>>
Title line

Chip number, waveform data

Data is saved in the order of chip number.

The number of ¢hips is 2112 when the LONG format is used, and 1056 when the SHORT format is
used.

Example of PLCP Phase Error Time
Nk kok ReSultS Hede e ok

<<< PLCP Phase Error Time >>>
Chip,PL.CP Phase Error Time|deg]
0,0.274

1,0.477

2,0.394

A-20
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A.4.1 Measurement Data Save Function

Meas Window

Measurement result data of Meas Window is saved in the following format:

e feshe stk Results e afeafesheshe

Time of waveform data start position
Time of waveform data end position
Time resolution of waveform data
<<< Meas Window >>>

Sample number, waveform data, symbol number, symbol type

Sample numbers are obtained by counting from the beginning of waveform data in chronological or-
der.
In the sample number line at the symbol start position, symbol number and symbol type are written.

In other than the symbol start position, the symbol number and symbol type are displayed as **%%¥,

Example of Meas Window

deckedlaslsk RQSHHS dokckkk

Start Time[ms],2. 13800

Stop Time[ms],2.51500

Time Resolution[ms],0.00001

<<< Meas Window >>>
No.,Power|dBm],Symbol No.,Symbol Type
1,-55.29 #wikit skt

23_5’3.63, e g s e sk skl 7k A ek ek

6RR,-55.55 Fck ks ok sk
690,-62.14,0,5TS
6O1,-55. 10, kst ookt

A-21
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A.4.2 Measurement Data Save Function

A.4.2 Measurement Result Save Format (DSSS/CCK)

A-22

EVM Time

Measurement result data of EVM Time is saved in the following format:

skl Ragyltg HETEE
<<< EVM Time >>>
Title line

Chip number, waveform data

Data is saved in order of chip number.
Data within the chip range set in Window Start and Window Width are saved.

Example of EVM Time
whkEd Ragylty okt
<<< EVM Time >>>
Chip,EVM[%]
2112,1.72

2113,0.28

2114,1.95
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A.4.2 Measurement Data Save Function

Phase Error Time

Measurement result data of Phase Error Time is saved in the following format:

e feshe stk Results e afeafesheshe
<<< Phase Error Time >>>
Title line

Chip number, wavetorm data

Data is saved in order of chip number.

Following the PLCP portion, data within the chip range set in Window Start and Window Width are
saved. The number of chips in the PL.CP portion is 2112 in the case of LONG format, and 1056 in the
case of SHORT format.

Example ot Phase Error Time
st Qagylig *Hk

<<< Phase Error Time >>>
Chip,Phase Error Time[deg]
0,0.274

1,0.477

2,0.394

A-23
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A.4.2 Measurement Data Save Function

A-24

Power Spectrum

Measurement result data of Power Spectrumn is saved in the following format:

Aotk R gty feokdor

<<< Power Spectrum >>>

Frequency of spectrum data start position
Frequency of spectrum data end position
Data count of spectrum data

Title line

Index, waveform data

Data is saved in order of index. Index numbers are obtained by counting from the beginning of wave-
form data in order of frequency. The frequency at the spectrum data start position is fixed at -12.6
MHz, the frequency at the spectrum data end position is fixed at +12.6 MHz, and the data count of
spectrum data is fixed at 1173.

Example of Power Spectrum
HeXekkok ReSultS Heededk ok

<<< Power Spectrum >>>
Start Freq|MHz|,-12.6
Stop Freq[MHz],12.6
Length,1173
No.,Power[dBm)|

0,-43.30

1,-43.21

2,-44.17

3.-45.05
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A.4.2 Measurement Data Save Function

Constellation

Measurement result data of Constellation is saved in the following format:

e sfesieshsh Results Hesfedeslesk

<<< Constellation >>>
Title line

Chip number, locus number, I signal, Q signal

Data is saved in order of chip number, and within the same chip number, in order of locus number.

Data within the chip range set in Chip Start and Chip Number of Scale are saved. Locus numbers are
values from 0 to 7 assigned for each chip position in order. However, for the last chip position, the
locus position 0 only is saved.

Example ot Constellation
Fasknd Qagylpg
<<« Constellation >>>
Chip,Locus,LQ
0,0,+0.69370,+0.70046
0,1,+0.62389,+0.63609
0,2,+0.47416,+0.49031
0,3,+0.25439.+0.27307
0,4,-0.00957,+0.01004
0,5,-0.27794,-0.26011
0,6,-0.50569,-0.49385
0,7,-0.65442,-0.65306
1,0,-0.70152,-0.71320
1,1,-0.64283,-0.66643

3518,6,-0.71124,+0.71544

3518,7,-0.70861,+0.71268
3519,0,-0.69299,+0.65659

A-25
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A.4.2 Measurement Data Save Function

A-26

Eye Diagram-1/Q
Measurement result data of Eye Diagram-1/Q are saved in the following format:

siesieafe e st Results el
Measurement result name

Title line

Chip number, locus number, I signal

Data is saved in order of chip number, and within the same chip number, in order of locus number.
Data within the chip range set in Chip Start and Chip Number of Scale are saved. Locus numbers are
values from O to 7 assigned for each chip position in order. However, for the last chip position, the
locus number O only is saved.

Example of Eve Diagram-I
sk d Ragylps ok E
<<< Eye Diagram-I >>>»
Chip,Locus,l
0,0,+(.69370
0,1,+0.62389
0,2,+0.47416
0,3,+0.25439
0.4,-0.00957
0,5,-0.27794
0,6,-0.50569
0,7,-0.65442
1,0,-0.70152
1,1,-0.64283

3518,6,-0.71124
3518,7,-0.70861
3519,0,-0.69299
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A.4.2 Measurement Data Save Function

Demodulated Data

Measurement result data of Demodulated Data is saved in the following format:

e feshe stk Results e afeafesheshe
<<< Demodulated Data >>>
Title line

Bit number, demodulated data

Data is saved in order of bit number.

Following the bit data in the PLCP Header portion, bit data within the chip range set in Window Start
and Window Width are saved. The bit length of the PLLCP Header portion is 48 bits.

Exammple of Demodulated Data

<<< Demodulated Data >>>
Bit No.,Data

144.0

1450

146,1

A-27
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A.4.2 Measurement Data Save Function

A-28

Ramp Up/Down (9%,dB)
Measurement result data of Ramp Up/Down (%, dB) is saved in the following format:

siesieafe e st Results el
Measurement result name
Title line

Time, Present value, Maximum value, Minimum value, Average value

Data is saved in chronological order.

Data within the range of Start ot 0.00000000 s and Width of 0.000010 s is saved. The time step is
0.00000001 s.

Whether or not to display Present, Maximum, Minimum, and Average can be selected, so only those
items selected to display are saved in the file.

Example of Ramp Up/Down (%, dB)

Sesekskok ReSultS Skl

<<< Ramp Up [dBm] >>>

Time[s|,Present, Average, Maximum, Minimum
0.00000000,-60.77,-60.77,-60.77,-60.77
0.00000001,-60.90,-60.90,-60.90,-60.90
0.00000002,-61.12,-61.12,-61.12,-61.12
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A.4.2 Measurement Data Save Function

Meas Window
Measurement result data of Meas Window is saved in the following format:

e feshe stk Results e afeafesheshe

Time of waveform data start position
Time of waveform data end position
Time resolution of waveform data
<<< Meas Window >>>

Sample number, waveform data

Sample numbers are obtained by counting from the beginning of waveform data in chronological or-
der.

Example of Meas Window
Hdiin Qagulps kdork

Start Time[ms],0.00300

Stop Time[ms],0.33700

Time Resolution[ms],0.00001
<<< Meas Window >>>
No.,Power[dBm]

0,-65.46

1,-66.15

2,-66.99

A-29
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A.S Brror Message List

A.5 Error Message List

This section describes the error messages displayed on this instrument.

In explanation, the following items are explained:

Table A-1  Error Message List (1 of 2)
Error . . . .
Displayed message Cause of generation and cancellation method
number
-1250 | No such file or directory. The file or directory does not exist.
Check the file name or directory name.
-1251 [Permission denied. The file operation is prohibited.
Check the drive name, file or directory name.
-1252 | Not enough space on the disk. Not enough free space. Delete unnecessary files.
-1253 | File read/write error. An error was generated during file 1/0O.
Check it disk space remains or write-protection is applied.
-1300 | Device is not ready. A disk is not inserted,
-1400 | There is no dafta in the effective state. | The requested data is not defined.
-1500 | Option required. The specified option function is required.
-3200 | Math error. A parameter error or operation error was generated during
internal processing.
-3210 | Input Level is out of range. The input signal level is out of the permitted range.
Check the Ref. Level. Checlk the reference level or input signal level.
-3211 [Auto Level Set cannot be succeed. Auto Level Set was not completed.
Signal level is not stable. Check to see if the input signal level is not constant or the
attenuator is set to manual.
-3220 | Cannot find out signal. In Multi Frame Mode, a frame is not detected from within A/D
Input level may be too low, data, or in Single Frame Mode a frame is not detected at the
frame selection cursor position.
-3221 | Analysis has stopped. In Single Frame Mode, Analysis Restart was executed before
A/D data is not captured. A/D capture was complete,
Execute Analysis Restart after A/D capture is complete.
-3222 | Cannot find Preamble. A preamble was not detected at the beginning of a frame.
Standard may be mismatched.
-3226 | Not available while A/D capturing, The requested operation cannot be accepted during A/D cap-
ture.
-3227 | Not available while analyzing. The requested operation cannot be accepted during measure-
ment (or analysis).
-3228 | Not available in I/Q input mode. The requested operation cannot be accepted during baseband I/
Q input.
-3230 | Analysis has stopped. The analysis is executed by setting the Equalizer to ON when
Equalizer data is not calculated. the Equalizer data does not exist. Execute the analysis after
calculating the Equalizer data.

A-30
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A.S Brror Message List

Table A-1 Error Message List (2 ot 2)
Error . . . .
Displayed message Cause of generation and cancellation method
number
-3231 | Analysis has stopped. The analysis is executed by using the invalid Equalizer data.
Press "Make” button again. Execute the analysis after re-calculating the Equalizer data,
-3232 | Cannot calculate equalizer data. Equalizer data cannot be calculated. Check whether the
OFDM analysis was completed correctly.
-3233 | Cannot find Ramp Down. The falling edge of the frame cannot he detected. Check
Frame length may be too long. whether the whole frame is in the range of the A/D Capture
Length.
-3300 | Memory allocation error. Failure to reserve work memory for use by internal processing.

A-31






R3681 Series OPT59 IEEES02.11b/g Modulation Analysis Software User’s Guide

ALPHABETICAL INDEX

[Symbol]

[A/D Capture] .ooveeeeeeeecieeeeeeceeneeee 5-5, 57

[A/D Capture Length] .cocvvveveiiviccceennnnn 5-7

72N 1 [ 5-18

[AVE] cooiiiiirecccirinisiresneianns e ssssescrsences 5-17, 5-18,
5-20

[Baseband Input] .eeevciinviiimnneniiiininnn 5-11

[Center Freq Error] .., 5-17

[Center Freq Error Time] .. 5-15

[CH Estimation (Preamble)] ......ccccecvunanes 5-8

[CH Estimation (Preamble+Data)| ......... 5-8

[Constellation| ... 5-14, 5-15,
5-18, 5-20

[Constellation 45deg Rotation| ....ccoev..e. 5-10

[Continuous Signal] ...ccveviriiernenccnneeene 5-10

[Demodulated Data| oovvvereeeivicieienninns 5-17, 5-19

[Display Trace] .ccccvevomeesiersierrnee e 5-20

[DSSS/CCK] e cccmere e sieeeeaes 5-5, 59

[Equalizer] ...ccccoierneromeeneeercvnee e 5-8

[Equalizer Data] cooccvvevmeeeeercvneeene 5-8

[EVM Spectrtin] ...covvveveeeeeecceen e 5-15

[EVM Threshold] ...cccoeeoveceeereireeeeeeeaes 5-9, 5-10

[EVM Time] .coooeveeeeee e veecieeeeaes 5-15, 5-18

[EVM TrZger] cccvveeerrneeccceesinessoreeneenns 59, 5-10

[Eve Diagram-T] .......ccervreecccrerrinvoesareeneenns 5-19

[Eve Diagram-0Q] .....ccvvrrecccrerrinieenerencenns 5-19

[FOrmat] ..iveveveisineririseresssssssnesessrsrnssssnins 5-14, 5-18

[Gauss BW] i irieresesisinineressvsressssinins 3-9

[TNPUE] .overeverrecceeerininereranseccnneesirossareesennns 5-11

[IQ INVETSE | weeeeeeeeiieeeee e 5-11

[Mag Error Spectrum| .o..ooeeeeeccenneenne. 5-16

[Mag Error Time| ..ooeeeieieneeeceeeeee 5-15

[Mag Flatness Spectrum| .......cccoecceeeeennen 5-16

[Mag Flatness Time| .....ccoooceeveeeieiniennnine 5-15

11 2 [ 5-20

[Meas Chip Length] ..cooevniiinniiiiceennn 5-10

[Meas Condition] .....oceveveeeeeeeieirieeeeeeeees 59, 510

[Meas Filter] .....ooooveeeiiiieeeeeeeeeeeees 59

[Meas Frame Number] ......cccoeeevveeeernnnns 59, 510

[Meas Min Chip Length] ....coocvieceennnnn 5-10

[Meas Min Symbol Length] ... 59

[Meas Symbol Length] ...occcviiiiiiiiininnns 59

[MIN] coiiiiiiirncirnee s eserr s esssies s e 5-20

[NO DiSplay] ...ocieemicieneieisiesrsnsreneerseenes 5-15, 5-19

[Nyquist BW] i 59

[OFDM] it iecets s sesesier s 5-5, 5-7

[Phase Error Spectrum] ..., 5-16

[Phase Brror THNE | covieciierieessiissies s 5-15, 5-18

[Pilot Track(Amplitude)| .oocoevereencrneeene 5-7

[Pilot Track(Phase)| ..cccoeeeerrvicinecccernenans 5-8

[PLCP Phase Error Time| .viieenninnns 5-17

[Plot All Results] ..ooovvcivrremiienniesireseeen, 5-17,
[Power Spectiim] .ooccvvcvrcerneeneeneeneeenns 5-16,
[Power Time] .. errreeneeeeens 3-15
[Preamble Freq Error Tlme] ................... 5-15
[Present] o miireererssiessiesssesseens 5-20
[Ramp DOwn{9e)] .ccoreimereercieeeininreornnes 5-20
[Ramp Down{dB}] .cccvvimereercieeeeninreornneas 5-20
[Ramp TTace] weeeevvcrccnnrermmeeencinenennreosnsenes 3= 14,
[Ramp Up(%)] .. e 3-19
[Ramp Up(dB)] . 520

[Ramp Up/Down Smoothmg]

. 5-10

.Y Y U 53-17,
[ROI OFF| e 5-9
[Specified Subcarrier| ...occeveeciiiiiineeens. 3-17,
[Specified Symbol| ...ooooceeceiiiiiiiieeeeee. 5-18
[Spectrogram] .ceeeiceeeceeeeeeeesieeeeees. 317
[Spectrum Trace| ....coovvcceeeenieeereeeeeeeeeen. 5-14,
[Symbol Timing| .oooceeeccereeeeeeceeeeeeen 5-7
[Threshold Level] e, 57
[Time Trace] e 5-14,
[Total ReSult] woveeeeeeeeeeveeeeeeeee e veeeeees. 3216,
{DISPLAY } oo 5213,
{FREQ} o 5-24
{INPUT} . 511
TLEVEL]} riieiiiiicirievieectiecin e seveesssnna s 5-23
IMEAS CONTROL} . 55
IMERT] it ctieeerccinie st eeseessr s v vesssaens 5-22
ISCALE] it icvieectiecini e scseesnsnnains 5-21
ISTD} vt cteeeiecinie v eereessr s v vesssaens 5-13
ITRIGGER]} viiiiiiiievieecireciniescseevnsnnanns 5-12
[A]
A/D Capture ... . S, 1
A/D Capture Length " . 55
A/D Data Save Funcnon e, A-12
Analysm Rextdrt 5 3,
Auto Level Set 5—23
[C]
CRIMET it ee e e ee e 5-24
Center Freq Error ..o 5-14
Center Freq Error Time .coceoiinieeeee. 5-14
CH Estmation{Preamble}) ..........cccocueeeeee. 5-5
CH Estmation{Preamble+Dataj) ............. 5-5
Channel Number .......c.cocceiiiiiiieeenen. 5-24
Check the supply pOWer ...ceiiieenininians 3-5
Chip Frequency Error Measurement ....... 7-5

5-20

5-18

5-18

5-18

5-17
5-19
5-14

5-6

5-7

I-1



R3681 Series OPT359 IEEE802.11b/g Modulation Analysis Software User’s Guide

Alphabetical Index
Chip NUmber ...vioneiiniiecnsiensins 5-21
Chip SEAT weeeieeeeeeeee e eene e 5-21
Command Reference Format .................. 6-1
Common Commands .....coccvevrrriercnecens 6-3
Connecting ACCESSOLIES cvvvnrrieeenareraeens 34
Connecting the Keyboard and Mouse ..... 34
Connecting the Power Cable ................... 3-5
Constellation ....oceceee v 5-14
Constellation 45deg Rotation .......cceeee... 3-5
Continuous Signal ....ocoeevvinievieeceennns 3-5
Conventions of Notation
Used in This Document ........ccoceeveennnn. 1-3
[D]
Delta Marker OnfOff ....ooceeeiiiiicieeeene 5-22
Demodulated Data ...coooceeceeeceneeneeeeeene 5-14
Description of the Function of Each Key 3-5
Display Trace e veeeeeneeseeseeseeaes 5-14
DSSS/CCK oieeeerriirieses s 5-14, 5-18
DSSS/CCK Modulation Analysis
Compliance System ....ccccvveevievieiceennns 8-1
DSSS/CCK Modulation Analysis
Performance ... 8-2
Dual Display .occoeeoeeeeecee e 5-14, 5-20

[E]

Electromagnetic Interference ........oeeeeeee. 2-3
BQualizer oo 5-5
Equalizer Data oo 5-5
Error Message List ooovveeecneeneeeeeene A-30
EVM SPectrum ..oooovvveiceeieeeneeseeeeesenaes 5-14
EVM Threshold ..oocvicenceeiiiniiceens 5-5
EVM TINe .o 5-14
EVM Trigger oo 3-5
254§ TS 5-12
S5 4 TS 5-12
Eve Diagram-T ..o 5-14
Eve Diagram-Q ....ccoeeorvirniee e 5-14
[F]
For the IEEE8(02.11b Signal ......ccoeeeeeee. 7-4
For the IEEE802.11g (ERP-OFDM)
Signal oo 7-2
Free Run .oceevni s 5-12
Freq Offset v 5-24
Frequency Characteristics Correction
Function ....cceceeemmnniiinvcccnnnnnneccnnnn A-4
Function Bar ......ccccvveciiniiineccennninn, 5-4
FUNCTIONAL EXPLANATION .......... 5-1

I-2

[G]
Gauss BW e 5-5
Getting the Software Running
With Stability .eoeeeeeirice e 2-2
[H]
Handling the Touch Screen ....veeiinennn. 2-2
Hard Disk DFIVeE .oovvveiciiierinereenreeeininenon 2-1

[1]

IEEER02.11b/g DSSS/CCK

DSSS-OFDM ..o 5-13
TEEER02.11g OFDM ....oooviveerrceeeriereenens 5-13
If Faults Should Occur v 2-1
TE POWEL oo 5-12
Input Setup v 5-11
INTRODUCTION ...oeeoeveveecrecenerrereenees 1-1
[J]
Judgment of Ideal Symbol ... A-4

Judgment of PSDU Modulation Format . A-9
Judgment of Subcarrier Modulation

[L]

Limitations Imposed

when Using Windows XP ... 2-5
Link i 5-12
List of Commands .....ccvvnenvenciiinnnnene 6-4
Locating This Instrument ... 3-2
[M]

Mag Error Spectium ......cceceoeviviienceeeen. 5-14
Mag Error Timme ..ccccceovviieeniceeccnieeceenee 5-14
Mag Flamess Spectiim ....ooceeeciveecieennee 5-14
Mag Flamess Time ..c..cooooeeevceeecnienninnnes 5-14
MEATKET et 5-22
Marker OFF .o 5-22
Marker Trace 1/2/3/4 v 5-22
MEX i 5-14
Meas Chip Length i 5-5
Meas Condition ... 5-5
Meas FIter i 5-5
Meas Frame Number .......cceecninniinnnin 5-5
Meas Min Chip Length ....ccooeecnieenieenenne 5-5
Meas Min Symbol Length ...cocvvieiennene 5-5
Meas Parameters .ooovvcvveveeceeereeeeeenvsnessnnnns 5-5,
Meas Symbol Length ..o 5-5
Measurement Data Save Function .......... A-13
MEASUREMENT EXAMPLES ............ 4-1

5-7



R3681 Series OPT59 IEEES02.11b/g Modulation Analysis Software User’s Guide

Measurement of an IEEEB02.11b Signal 4-23
Measurement of an IEEER(02.11b Signal
Using Multi Frame Mode .....cooeeeeevneenne. 4-23
Measurement of an IEEER(2.11g
{ERP-OFDM) Signal ....ccccoovvivicessnnnins 4-1
Measurement of an IEEER(2.11g
{ERP-OFDM) Signal
Using the Multi Frame Mode .................. 4-1
Measurement of an IEEER02.11¢g
(ERP-OFDM) Signal
Using the Single Frame Mode ................ 4-8
Measurement of Frequency Characteristics
of a DUT Using Equalizer .....ccooveeennes 4-14
Measurement Result Save Format
{DSSS/CCK) cviivireeiiinenieeeeecsienens A-22
Measurement Result Save Format
(OFDM) . voreniniinvmireneseinercsnesninies A-13
Measurement Tool Bar ........ovveeerveceens 5-25
Menu Tndex ..., 3-1
MENU MAP ..o 5-1
Method to Calculate Measurement
Valles et A-1, A7
IMIN e e 5-14
Min ATT .ot 5-23
Multi Frame .....ooovveveieeeeeeeeeeeeeeeeeeeeeees 5-5, 5-6
[N]
NO DISplay v, 5-14
Note for POWer-on ..., 2-3
Notes for Removing and
Attaching the Panel ....cooovciciniiiieveniinenens 2-3
Nyquist BW L vrrecreenneeerenseccnns 3-3
[O]
OFDM i 5-14
OFDM Modulation Analysis
Compliance SYSEM .ovvevvivrieer e 8-1
OFDM Modulation Analysis
Performance ..o, 8-1
Operating Environment .....cc.ovoveveeeinenins 3-2
Operation Check ..veeiiiirinnecnnecciinen. 3-7
Other Manuals Pertaining to
This InSEUMENT ...ovvvivvsriiinirimeseesiens 1-2
Outline of This Manual ...........occeveereeneens 1-1
OVETCUITETE cceireeeeeeeeceeie e eeeeeeeeee e 2-1
Overcurrent Protection o........coeeeceeeenee 2-1
[P]
Peak Search ..o 5-22
PERFORMANCE VERIFICATION ...... 7-1
Phase Error Spectitim ..o veiveeeneni 5-14
Phase Error TiIme ... 3-14

Alphabetical Index

Pilot Track{Amplitude) .covecivicioniiicnecenns. 323
Pilot Track{Phase) ....ccccveeeecererrremeeesanaans 5-5
PLCP Phase Error Timie ...cooocvveeeeceeneenns 53-14
Plot All Results .oovvveeveeeeceieenneereerneenne. 3-14
Power Spectrumm ..eeeeee e 53-14
Power Time . cemrrrreerrenneeenn 3-14
Preamble Fleq En(n Tlme e 3-14
Preamp On/Off ... rreeeernrnen e nnesanens 323
PRE—OPERATION TIPS SRR |
Present . 5-14
Prevention of Electrostatic Buildup ........ 3-3
Product Overview ....coocvevvecniennencenens 1-2

[Q]
Quad Display e evvvreecnecersereensseneens. 3-14, 5-20

[R]
Ramp Down(%) .cocoooviieecceenieeceecceens 5-14
Ramp Down(dB) .....ooocriiiies 5-14
Ramp Up(%6) o 5-14
Ramp Up(dB) ... e =14
Ramp Up[Down Smoothmg cosresnssnineans 3-8
Receiving Filter .. cessrssrecsnnennenee AZ9
Ref Level viiininciininiienine. 3-23
Ref Offset i, 5-23
Registered Trademarks ...ocvciiiciiiiiinan. 1-4
Removing of Case .veeeeneen s 2-1
Repeat Meas ..ovvvenieesecseesnseersenneeeens. 3-3, 5-0
REtUIn oo 53-12
ROl Off i 3-5

[S]
SCPI COMMAND REFERENCE .......... 6-1
SCPI Commands Compatibility .......cc.... A-6
SETUP i nsnseen 3-1
Single DiSplay .eovivnioiecenscrsinnnsicanenns 314, 5-20
Single Frame ......c.ocovemvcinninnionnessnnan,. 3-3, 3-6
SINgle Meas cvcceeeer e reesecreneeerreneene. 3-3, 5-0
Soft Menu Bar oo 34
SPECIFICATIONS ....ocvcevennrininineiennens. 871
Specified Subcarrier ....oeceecnsieriinrienien.. 3-14
Specified Symbol .................................... 53-14
Spectrogramm .. rrrrense e 3-14
Status Reglster F PPN o S £
Subsystem- DIAGnostlc .......................... 6-16
Subsystem-DISPlay .. weereernens 07
Subsystem-FETCh (DSSS/CCK) cevreeeee. 0-15
Subsystem-FETCh (OFDM) ... 6-12
Subsystem-HCOPY .......cooevveiiiiaeeee. 0-17
Subsystem-INTTIate .....ocecevereericineeernaneeeas 07
Subsystem-INPUL ...ccccooriveernrereicinerernneenas 6-4

I-3



R3681 Series OPT359 IEEE802.11b/g Modulation Analysis Software User’s Guide

Alphabetical Index
Subsystem-MEASure (DSSS/CCK) ....... 6-13
Subsystem-MEASure (OFDM) .............. 6-10
Subsystem-MMEMOLY ..o 6-10
Subsystem-READ (DSSS/CCK) ............ 6-14
Subsystem-READ (OFDM) ....oceeeeeevenee. 6-11
Subsystem-SENSe .o 6-3
Subsystem-STATUS v 6-16
Subsystem-SYSTem ..o 6-4
Subsystem-TRIGZer ....ccocovvvvieenceiennen 6-7
Supply Description ......ccoocevveeieesieenveeene. 3-5
Switching Communication Systems ....... 5-4
Symbol Timing .....cccoevvevccrrenieeseeseeeenes 3-5
[T]
Technical Data (DSSS/CCK) ......euenneee. AT
Technical Data (OFDM) ..ccccoveveccivveiaee. A-l
Test Data Record Sheet ....ocovvvieviievcnenen. 7-6
Test Procedures o ereeeecre e 7-1
Test Signal Specifications ......vvvveeneens 7-1
Threshold Level . 5-5
Tip on Transportation .........ceeeeeneeeeeeeens 2-2
Total Result o 5-14
Trademarks ...ccocoveeimicir e 1-4
Trigger Delay .coooeeieciecreeree e 5-12
Trigger SIope oo 5-12
Trigger SOUICE ..oovivivriircreeree e 5-12
[U]
Unpacking INSpection ....ceeeenecseees 3-1
[W]
WINdoOw SIArt .oeooeeeoe e 5-5, 57
Window WIdth i, 35, 57
[X]
X Scale Lett o 5-21
X Scale Right oo, 5-21
[Y]
Y Scale LOWET wovvivicinieirreressineninreesossnnns 5-21
Y Scale UPper wvvccoeerieeersieenccrneornnneens 3-21

14



IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





