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1. INTRODUCTION

1. INTRODUCTION

This chapter describes the contents of this guide and the product overview of the R3681 series signal analyzer
option 83 AMP measurcment soltware (o help the user get the most out of this guide.

1.1 Outline of This Manual

The outline of each chapter is shown below:

For hasic operating methods, [unctions and the remote programming method of the signal analyzer, refer o
*1.3 Other Manuals Relating to This Instrument.”

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

Read this chapter before using this instrument.

Chapter 3. SETUP Describes how to set up this instrument. After install-
ing this instrument in position, switch it on to make
surc that it starts successiully.

Chapler 4. MEASUREMENT EXAMPLES Describes example measurcments.

Chapter 5. MENU MAP, FUNCTIONAL EXPLA- | Describes the menu configuration and functions of
NATION the soft keys.

Chapter 6. SCPLI COMMAND REFERENCE SCPI command relcrence.

The command reference describes the commands in
order of function.

The lollowing items arc described:

»  Command format

*  Function description

+  Paramclers

*  (Query response

Chapter 7. PERFORMANCE VERIFICATION Describes the performance verification test proce-
dures for option 83.

Chapier §. SPECIFICATIONS Shows the specificalions of option 83.

APPENDIX Describes operation principles and the error code
table.

I-1
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1.2 Product Overview

1.2

1.3

1-2

Product Overview

The AMP measurement option is software that conducts the measurement of non-linear characteristic of
AMP.

This option includes the [ollowing [catures.

+  In the Two-Tone measurcment mode, the amplitude and phase of the third and (ifth distortion compo-
nents are measured in the signal that is formed by adding sinusoidal waves of two different tfrequen-
cies.

+  Inthe AM/AM and AM/PM mcasurcment modes, the outpul signal amplitude and phasc to the input
signal amplitude are measured in the modulating signal,

+ In the CCDF measurement mode, the CCDF of the signal is measured.

Other Manuals Relating to This Instrument

Manuals which relate to this instrument include:

+  User's Guide (Part Code: {(ER3681SERIES/U}, English)

Describes how to setup the R3681 Series Signal Analyzer, how to perform procedures such as, basic
operations, applied measurements, and maintenance. and describes the functions, specifications of the
R3681 Scries Signal Analyzer.

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

Describes how 1o program the R3681 Scries Signal Analyzer o aulomate measurcimient sequences and
includes a remote control overview, SCPT command references, and sample application programs,

*  Performance Test Guide (Part Code: {ER368 ISERIES/T}, English)

Describes how 1o check the performance of the R3681 Scries Signal Analyzcr and includes performance
test procedures and specifications of the R3681 Series Signal Analyzer,
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1.4 Conventions of Notation Used in This Document

Conventions of Notation Used in This Document

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

Hard keys
“Hard keys™ are hardware keys which are on the panel.

Indicates a hard key labeled “Sample.”

Example: [ START || STOP |

Touch-screen system menus

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

Touch-screen function buttons

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

Touch-screen side menu

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

Touch-screen syslem menu key operation

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

Sequential key operation

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

key.

Toggle key operation

(On) Indicates that you need to touch 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.
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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 regisiered trademarks of their
respective owners.

1-4
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2.1

2.2

24

2. BEFORE OPERATING

BEFORE OPERATING

This chapter describes important information on using this instrument. Read this chapter before using this
instrument.

If a Fault Should Occur

It smoke, strange smells, or strange noises are detected, switch oft the power, disconnect the power cable and
conlact cither your dealer or Advanitest immediately.

Removing the Case

The case should not be opened except by qualificd Advantest service personncl.

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

Overcurrent Protection

This instrument is protected from overcurrent flow by a power breaker. Located on the rear panel, the power
breaker automatically interrupls the power supply when an overcurrent flows through this instrument. When
the power breaker has turned off, turn off the power supply and disconnect the power cable from the AC
power. Then, call upon your dealer or us 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 cause impact or vibration damage to the hard disk drive.
Damaging the disk increasing the chances of the disk mallunctioning or [ailing during operation.
» Do not switch off this instrument while the HDD access lamp is lit.

The data being accessed may become corrupt.

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

2-1
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2.5 Handling the Touch Screen

2.5 Handling the Touch Screen

This instrument has a touch screen. When handling the touch screen, take notice of these instructions.
+ Do not give apply excessive force to the screen. The screen is made from glass and may crack.

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

2.6 Getting the Software Running with Stability

The R3681 Scrics Signal Analyzer has Microsolt Windows XP pre-installed.

The measuring function of this instrument is dependent on the Windows environment. Do not alter the Win-
dows operating environment in any way other than as described in this manual.
This instrument is nol a dala processor. Operale it only as described in this manuoal.
1. Prohibitied actions
+ Installing other application programs.

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

= Creating new files or editing existing files on the C drive.
*  Operating other application programs during the measurement.
*  Upgrading the Windows operating system.

+ Tt this instrument functions incorrectly because of any of the above, re-install the system using the
system recovery disk.
For morc information on the system recovery procedure, reler to section 8.7, “System Recovery
Procedure™ in the R3681 Series User’s Guide.
2. Computer viruses

Depending on the operating environment, the system may become infected by a computer virus. To pro-
tect the system, we recommended taking the following countermeasures:

+  Perform a virus check before loading any file or inserting any media from an outside source.

*  Make sure that any network used has salcly measures against compuler viruses belore connecling
this instrument.

[Il infected with a computer virus:|

*  Delete all files on the D drive. Re-install the system using the recovery disk.
For morc informaltion on the sysiem recovery procedure, reler o section 8.7, “System Recovery
Procedure™ of R3681 Series User’s Guide.

2.7 Transporting

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

+ Ifusing a cart to move this instrument, ensure the instrument is secure.

2-2
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2.8

2.9

2.10

2.8 Electromagnetic Interference

Electromagnetic Interference

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

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

Electromagnetic interference may be prevented by doing the following:

* Changing the direction of the antenna of the television or radio.
*  Placing this instrument on the other side of the television or radio.
*  Placing this instrument away [rom the lelevision or radio.

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

Before Turning On

Do not connect a DUT (o this instrument when lurning on.

Removing and Attaching the Front Panel

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

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

* i this instrument’s power is tumed on, make sure that this instrument has stopped operating, turn off
the power, and remove the power cable.

*  When removing or attaching the panel, take care not to catch your fingers,
»  Place this instrument on a flat and steady table when removing or attaching the panel.
*  Remove the four screws that are exposed on the side of the front panel of this instrument.
*  When removing the screws, steady the pancl so that it will not [all.
«  Alfller all four screws have been removed, pull the pancl [orward.
*  Remove the cable connecting the panel to the instrument.
*  Replace the cable with an appropriate cable.
* If any screws become lost, use the following types of screw.
+  For the 2 screws on the key side: [at-head Phillips screws M4X35 (sieel or stainless sicel}

= For the 2 screws on the liquid-crystal display: flat-head Phillips screws M4X14 (steel or stainless
steel)
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2.10 Removing and Attaching the Front 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

= You have acquired a device (*INSTRUMUNT™) that inclndes software licensed by |ADVANTEST] from Microsaft Licensing Inc.
or its affiliates (“M5). Those installed sottware products of M3 origin, as well as associated media, printed materials, and “onling”
or clectronic documentation (“SOITWARIE™) are protecied by inlernational intellectual property laws and treatics. The
SOFTWARE is licensed, not sold.  All rights reserved.

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

o GRANT OF SOFTWARE LICENSE. This EULA grants vou the following license:

S
=

You may use the SOFTWARE only on the INSTRUMENT.

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

NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS 18 and with all faults. THE
ENTIRE RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT
(INCLUDING LACK OF NEGLIGENCE) IS WITH YOU. ALSO, THERE 1S NO WARRANTY AGAINST
INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.
IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

Ne Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAYE NO
LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.
THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL PURPOSE,
IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED
FIFTY DOLLARS (U.8.$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 activiry 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 parmanent 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., Yon acknowledge that SOFTWARE is of US-origin.  Yon agree to comply with all
applicable international and national laws that apply to the SOFTWARE, including the U.S. Export Administration
Regulations, as well as end-user, end-use and conntry destination restrictions issued by U.8. and other governments.
For additional information on exporting the SOFTW ARE, see httpr/fwww.microsoft.com/exporting/.

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

on the INSTRUMENT. You may permit a maximum of ten (10) computers or other glectronic
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 throngh “multiplexing” or other software or hardware which pools or aggregates
connections. Except as otherwise permitted in the NetMeeting/Remote Assistance/Remote Desktop
Features terms below, you may not use a Client to use, access, display or run the SOFTWARE, the
SOFTWARE’s user interface or other executable software residing on the INSTRUMENT.

L If you use the INSTRUMENT to access or utilize the services or functicnality 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 Windews Server products, you may be required to

obain 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.

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

requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or

communication systems, air traffic control, or other devices or systems in which a malfunction of the
SOFTWARE would result in foreseeable risk of injury or death to the aperator of the device or system,
or to others.

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

(specific tasks or processes) for which the INSTRUMENT has been designed and marketed by
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2.11 Limitations Tmposed when Using Windows XP
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[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 Content Owners”) may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates to the Microsoft DRM
components of the SOFTWARE (“Security Updates™) that may affect your ability to copy, display
and/or play Secure Content through Microsoft software or third party applications that utilize
Microsoft DRM. You therefore agree that, if you elect to download a license from the Intemet which
enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjunction with such license, also download ente 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 downleading such Security
Updates.

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

Consent to Use of Data, You agree that MS, Microsoft Corporation and their affiliates may collect and use
technical information gathered in any manner as part of product support services related to the
SOFTWARE. MS, 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 cetfain computer system,
hardware, and software information to implement the features. By using these features, you explicitly
authorize MS, Microsoft Corporation and/or their designated agent te use this information solely to
improve their products or to provide customized services or technologies to you. MS or Microsoft
Corparation 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 nse of certain Internet-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 aytomatically downloaded to your INSTRUMENT.,

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

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

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

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

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

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

hitp://msdn.microsoft.com/workshopfimedia/windowsmedia/sdi/winsdk.asp, accept a separate license for the
WMFSDK, dewnload the appropriate WMFSDE, and install it on your system.
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3. SETUP

SETUP

This chapter describes how to set up this instrument. Topics included in this chapter are:

3.1 Unpacking Inspection

3.2 Localing This Instrument

3.3 Connecting Accessories

3.4 Supply Description
3.5 Operation Check

Unpacking Inspection

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

1. Check that the box and the padding in which the product was shipped has not been damaged during tran-
sil.
IMPORTANT: If the box or the padding is damaged, leave them in their original condition until the inspection
described below is complete.
2. Check the product surlaces for any damage.
WARNING: Do nof supply any power to this instrument if the cover, panels (front and rear), 1.CD display,
power switch, connector or any other key component are damaged. Electrical shocks may result
[from using damaged components.
3. Referring to the standard accessory list of the OPT83 in Table 3-1, check that all standard accessories
have been supplied and that no accessories are damaged.
Contact your dealer or Advantest in any of the following situations:
¢ The box or the padding in which the product was shipped was damaged during transit.
¢ The product surfaces are damaged.
+  Any ol the standard accessorics are missing or damaged.
+  Faults are detected in any subsequent product verification test.
Table 3-1  Standard Accessorics
Name Model Quantity Remarks
R3681 Series OPT83 User's Guide ER36810PTS3 1 English version
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3.2 Locating This Instrument

3.2 Locating This Instrument

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

321

Operating Environment

This instrument should only be used in an environment 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 area free from dust

An area [rec from vibratlions

A low noisc arca

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 of low noise. Use a noise filter it ambient noise is unavoid-
ahle.

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. Do not hlock these vents. The resulting internal temperature
rise will affect measurement accuracy. Keep the rear panel 10 centimeters away from the wall. In
addition, do not attempt to use this instrument when it is standing on its rear panel or lying on either
side.

Direct sunlight

D
C Corrosive
PR CY

B ]

Line Filter

Vibration <
*  Avoid operaling in the [ollowing arcas. +  Use anoise cut filter if there is a large amount
) of noise riding on the power line.
Front Side

N

AV

Front

* Do not attempt to use this instrument
when it is standing on i1s rear pancl or on +  Kceep the rear pancl 10 centimelers
either side panel. away from the wall

Figure 3-1 Operating Environment
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3.2.2

3.2.2 Prevention of Electrostatic Buildup

Prevention of Electrostatic Buildup

To prevent electrostatic discharge (ESD) from damaging components in this instrument, the precautions
described below should be taken. We recommend that two or more countermeasures are combined to pro-
vide adequale protection [rom ESD.

(Static electricity can easily be generated when a person moves or an insulator i1s rubbed.)

Table 3-2  ESD Countermeasures

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

Floor in the work arca Install a conductive mat, use conductive shoes, and connect both o
eround (see Figure 3-3).

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

Wrist strap
¢ Bguivalen resistance
© Approx.] MO

&

Ground

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

Workbench

Fquivalent resistance

10° 10 10°Q

>

nL Mo

pd
Floor PR TR R R

Conductive Conductive —
shoes mal —
Ground

Figurc 3-3  Countermeasures against Static Electricity [rom the Work Floor
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3.2.2 Prevention of Electrostatic Buildup

.. Conductive mat Conductive mat Conductive mat

Copper [oil

tape \ Workbench \ Workbench Conductor \ Workbench

e ' cr> / G
G
< O o8
1 M2 1 MQ
g 1 ML
1 MQ
Ground Ground Ground
(Method 1) (Methed 2) {Mcthod 3}

Figure 3-4 Countermeasures against Static Electricity from the Workbench
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3.3 Connecting Accessories

3.3 Connecting Accessories

This section describes how to connect accessories to this instrument and run it.

331 Connecting the Keyboard and Mouse

Plug the keyboard and mouse into their respective front-panel connectors before turning on this instru-

ment.

Plug into the respeclive conneclors,
arrow side up

|:|D

0 000000000000 ooo
Oo000000000000 000 000
00000000000 (1 000 ood
Onoooooooooon ooo
CJO0oo0oo00oooc] O 000
OooOOC_—_100000 000 .00

Figurc 3-5 Connecting the Keyboard and Mousc
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3.4 Supply Description

3.4  Supply Description

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

34.1 Check the Supply Power

Table 3-3 summarizes the power supply specifications for this instrument, Make sure that the power supply
available to this instrument meets these specifications.

Table 3-3  Power Supply Specifications

100 V AC Operation | 200V AC Operation Remarks
Input voltage range WV l132V 198 Vo 250V Automatically switches
Frequency range 47 Hz 1o 63 Hr between input levels of
100V AC and 200 V AC,
Power consumption 450 VA or below

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

342 Connecting the Power Cable

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

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

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

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-pin power outlet that has a ground pin (see Figure 3-6).

o)
A ey (G AC power connector
~ LINE Euﬂs\bm

Figure 3-6 Connecting the Power Cable

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

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

3.5 Operation Check

This section describes 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

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

2. Swilch on the power breaker on the rear pancl and wail [or 3 scconds or more.

3. Pressthe| POWER |switch to switch on the power.

Figure 3-7 POWER Switch

CAUTION:

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

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

4. The power-on diagnostic program launches Lo carry oul scll-diagnostics.
The self-diagnostic program take about 1 minute to complete.

5. The initial screen shown in Figure 3-8 is displayed unless this instrument is
[aulty. The initial sereen may give look dillerently [rom Figure 3-8, depending on
the settings in etfect the last time this instrument was switched off.

NOTE:  Referto Chapter 8, “MAINTENANCE?” of R3681 Series User’s Guide if any
error messages are displayed as a result of the self-diagnostic program.
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Running autocalibration

6.

3.5 Operation Check

Figure 3-8 Initial Setup Screen

<R3681>

Install this instrument as shown in Figure 3-9 by using the SMA (f}-SMA (f)
adapter, SMA (m)}-BNC () adapter, and input cable (A01261-30) 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 Check

R36581

1

R3681 R3671

RF Cable, BNG(m)-BNG(m)

Figure 3-9  Autocalibration

IMPORTANT: Allow this instrument to 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, “Aatocalibration” of the R3681 Series
User's Guide.

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

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

9.  Make sure that no crror messages arc displayed as a result of the autocalibration.

MEMO: Referto Chapter 8, “MAINTENANCE?” of the R3681 Series User’s Guide if
error messages are displayed as a result of the autocalibration.

Switching ol power

Press| POWER | to switch off this instrument.
The final procedure is complete and the power is automatically turned off.
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4.1

MEASUREMENT EXAMPLES

4. MEASUREMENT EXAMPLES

Chapter 4 describes how to use this option, with the following Two Tone, AM/AM and AM/PM measurement

cxamples.

Two Tone Measurement Example

In this measurement example, the IM (inter-modulation) is evaluated in the signal that is constructed by add-

ing 1wo sinusoidal waves of different frequencics.

Specilications ol the measured signal
Signal 1:
Type of signal:

Center frequency:

Level:
Signal 2:

Type of signal:

Center frequency:

Level:

Measurement conditions

Cenler Frequency:

Level:

Trigger Source:
INPUT:

MEAS MODE:

Continuous wave
999 MHz
-10dBm

Continuous wave
1001 MHz~
-10 dBm

1000 MH 2
Auto Level Set
Free Run

1Q Inverse OFF

Two Tone

Set the Two Tone Parameters Setup dialog box as follows:

Freq Separation:
Average:

Signal Source:

2MHz
OFF

External

Sctup for External Signal Source:  Signal: CW

Single measurcment

4-1



R3681 Scrics QPT83 AMP Mcasurcment Software User’s Guide

4.1 Two Tone Measurement Example

4.2

Connections

10MHz Ref

Signal source 1

» sinusoldal wave

RF OUT

10MHz Ref

-

Signal source 2

sinusoidal wave

DUT

RF OUT

Figure 4-1 Connection Diagram for Two Tone Measurement by Using Two External SGs

Setting the measurement

. Touch the #

. Touch th

. Touch the ¢

conditions

Touch [Config] on the menu bar and select [Non-Linear Analysis].

Touch the {MEAS MODE} button on the [unction bar.

key on the soft menu bar.

Press |1 ]and on the keypad.

The center frequency is set to 1000 MHz (1 GHz).

Touch the {LEVEL} button on the function bar.

‘key on the scft menu bar.

The Ref Level is automatically set to the optimum value,
Touch the {TRIGGER} bution on the [unction bar.

“key on the soft menu bar.

¢ key on the soft menu bar.

. Touch the {INPUT} button on the Tunction bar.

key on the sofl menu bar to set 1Q Inverse 1o ofT.
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14.

15.

16.

19.

20.

21.

4.1 Two Tone Measurement Example

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

Touch th

The [Two Tone Parameters Setup] dialog box appears.

key on the soft menu bar.

Figure 4-2 Two Tone Parameters Setup Dialog Box

Sets the frequency separation of the two signals.

Touch the [Freq Separation] text box in the [Two Tone Parameters Setup] dia-
log box. The sct value is highlighted. Inpul the numerical value cither by touching
and lM/nl on the keypad or by turning the data knob until the numerical
value, 2 MHz, is displayed.

. Touch [Off] of the [Average] option button in the [Two Tone Parameters Setup]

dialog box.

. Touch [External] of the [Signal Source] option button in the [Two Tone Param-

eters Setup] dialog box.

Touch [CW] of the [Signal] option button in the [Setup for External Signal
Source] field of the [Two Tone Parameters Setup] dialog box.

Touch the close button 3 in the [Two Tone Parameters Setup] dialog box 1o
close the dialog box.

key on the solt menu bar.

Measurement is executed, and the measurement results are displayed.
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4.1 Two Tone Measurement Example

Figure 4-3  Two Tone Measurement Results

4-4
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4.2

4.2 AM/AM and AM/PM Measurement Examples

AM/AM and AM/PM Measurement Examples
The ratio of the output level to the input level of the DUT (AM/AM) and the output phase variation to the

input level (AM/PM) of the DUT are measured.

In this example, the exiernal SG is used.

Specilications ol the measured signal

Measured signal: 3GPP Single Carrier
Center frequency: 2140 MHz
Level: -10 dBm

Measurement conditions

Center Frequency: 2140 MHz

Level: Aulto Level Sct

Trigger Source: Extl

INPUT: IQ Inverse OFF

MEAS MODE: AM/AM AM/PM

Sel the AM/AM, AM/PM Paramcters Setup dialog box as follows:
Average: OFF

AM/AM Calculate Region: -20dB
AM/PM Calculate Region:  -20 dB
Signal: W

Single measurement
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4.2 AM/AM and AM/PM Measurement Examples

Connections

Trigger Bxrl - R3681

10T T2 Ref
i

Signal source

RF OUT

Figure 4-4  Connection Diagram when Acquiring Reference Data

Triggcr Extl R3681
S5 L ———

10V Ez Ref i
I

Signal source

RIFGUT

DUT "

Figure 4-5 Connection Diagram when Executing Measurement

Setting the measurement conditions

1.

4.6

Connect the R3681 directly to the signal source as shown in Figure 4-4 (Connec-
tion Diagram when Acquiring Reference Data).

Touch [Config] on the menu bar and select [Non-Linear Analysis].

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

Touch the ey on the soft menu bar.

Touch the {FREQ} button on the function bar.

Touch the key on the soft menu bar.
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19.

. Touch the T}

. Touch the |

. Touch th

4.2 AM/AM and AM/PM Measurement Examples

Press , IIl, E, @, and in this order on the keypad,

The center [requency is sct 1o 2140 MHe.
Touch the {LEVEL} button on the function bar.

Touch the |

The Rel Level is automalically sel o the optimum valuc.

key on the soft menu bar.

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

key on the soft menu bar.

Touch the |

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

“key on the soft menu bar to set IQ Inverse to off.

. Touch the {MEAS CONTROL) button on the lfunction bar.

: ‘key on the solt menu bar.
The [AM/AM AM/PM Parameters Setup] dialog box appears.

Figure 4-6  AM/AM AM/PM Parameters Setup Dialog Box

. Touch [Off] of the [Average] option button in the [AM/AM AM/PM Parame-

ters Setup] dialog box.

. Touch the [AM/AM Calculate Region] (cxt box in the [AM/AM AM/PM

Parameters Setup] dialog box. The set value is highlighted. Input the numerical

value either by pressing E, , @ and on the keypad or by turning the

data knob until the numerical value, -20 dB, 15 displaycd.

Touch the [AM/PM Calculate Region] text box in the [AM/AM AM/PM
Parameters Setup] dialog box. The set value is highlighted. Tnput the numerical

value cither by pressing |:|, , @ and on the keypad or by turning the
data knob until the numerical value, -20 dB, 1s displayed.

4.7
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4.2 AM/AM and AM/PM Measurement Examples

4.8

20

20.

27.

. Touch the

Touch [CW] of the [Signal] option button in the [Setup for Ref Waveform] field
of the [AM/AM AM/PM Parameters Setup] dialog box.

. Touch the close button 3 in the [AM/AM AM/PM Parameters Setup] dialog
hox o close the dialog box.

‘key. The Relerence data is acquired.

. Connect the R3681, the signal source, and a DUT as shown in Figure 4-5 (Con-

nection Diagram when Exceuling Measurement).

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

‘key on the soft menu bar.

The Ref Level is automatically set to the optimum value.
Touch the {MEAS CONTROL} button on the function bar.

Touch the “8i

Measurement is executed, and the measurement results are displayed.

key on the soft menu bar.

Figurc 4-7  AM/AM and AM/PM Mcasurement Resulis
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5. MENU MAP, FUNCTIONAL EXPLANATION

5. MENU MAP, FUNCTIONAL EXPLANATION

This chapter describes the configuration and functions of the soft keys displayed on the touch screen of the
R3681 OPT83 AMP mcasurcment option (herealier relerred Lo as this option.)

MEMO:

e [...] Usedto enclose a menu name, key name, item name in the dialog box, button name, or the name of selected
ttems in lists and menus

s |...} Shows a function button on the function bar,

Shows a soft key on the soft menu bar.

s A dialog hox is surrounded by a broken line.
s Operations are made hy using a fouch screen, and “touch’ means pressing « hution or a key.

5.1 Menu Index

Operation Key Pages Operation Key Pages
AM/AM AM/PM oo, 5-7 Repeat Meas .oovvccciniicceeeee e 5-4
AM/AM AM/PM Interlock On/OIT ... 5-11, 5-12 RO (oot 5-7, 5-14
AM/AM AM/PM Parameters ..o 5-4, 5-5 Single DHSPIaY oo vrereneeenns 53-8, 5-10
AM/AM AM/PM Window .....ooeovveneenene.. 58, 59 Single Meas ..cooooviiecinecccee 5-4
ATT Aulo/Man ...oocccovviiieceiieceeiecinn. 5-15 Trace Write On/OIT (i 5-7
Auto Level Set oo 5-15 Trigeer Delay (v irrerseeenns 3-14
CUDE e 5-7 Trigger S1ope i 5-14
CCDF Gate OnfOIT .o 5-7 Trigger SOUrce ...ocvcoecvieeriieieeea 5-14
CCDF RBW .o vreminnssinnines 5-7 Two TONE oo 3-7
Capture Ref Data ... 54, 56 Two Tone Parameters ........cooeeeevveeeeennnne. 54
CONLCT 1ttt ee ettt eean e 5-16 Two Tone Window ..ocooovviniiiiiiiiineinn, 5-8
Delta Marker On/OFff e 5-12 Vector Max .o crmeeee e 3-11
Dual Display v 5-8, 5-10 Vector MIn ..oooeevccciiniieerccc e 5-11
BXUL e 5-14 X Scale Max oo 5-7
BXt2 e 5-14 X Scale Left .o irrerneeenns 3-11
Gaussian On/Off .., 57 Y Scale Lower ....ooooievieiieceees 5-11
Free RUum oo 5-14 X Scale Rightl ..o, 5-11
Freq Offset OnfOff oo, 5-16 Y Scale UPPer v irrenneennns 3-11
IF POWET ..ceeeeeeeeeeee e 514 [Brd Lower] .o 58, 59
IQ Inverse OnfOIMT e, 5-13 [31d UPPCr] oot 5-8, 5-9
L T T 5-12 [Sth LOWET] L.ovviiiiiiceree v ernens e srnes 3-8, 5-9
Marker OFF ... 5-12 [Sth UPPEr] e 5-8, 59
Marker Trace 1/2/3/415 i, 5-12 [AM/AMYI oo 5-8, 5-9
Meas Sample .o 5-7 [AM/AM Calculate Region] .....coveenveen. 54, 56
Min ATT On/Oft 5-15 [AM/AM Trace] ..oooooeeeeeeieeeeeeeee e 5-8, 5-10
LINK it 5-14 [JAM/PM]| oo 5-8, 5-9
Peak Search ..o 5-12 [AM/PM Calculate Region] ....ooovovvvvrnne 5-4, 5-6
Preamp On/OfT 5-15 [AM/PM Trace] ..ocoeveveeeererereeeeieeeeeeeeeee 5-8, 510
Quad Display ..o, 5-8, 5-10 [AVEIAZC] vttt 5-4, 5-5
RefLevel e 5-15 [Average Number] ......coccovvnrriernvnnneninnns 5-4, 5-3,
Ref Oftset On/Off ..., 5-15 5-6

5-1
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5.1 Menu Index

[CCDFE] e, 3-8,
|CCDFE Trace| .oviiiiiiiicieeciieiiniisiiinns 5-8,
[Characteristic Curve] ...viiinreeivvinenns 3-8,
[Burst On Time] .ooovvvvieieeeeeee e 5-4,
[FOrmat] ..ooocveviiiiiiiiiiiiiiiiciec i 5-8,
[Freq Separation] ..vvevrevneeonronnennn. 5-4
[[nput-Output/Gain Compression] .......... 58
[Meas Dala] o 5-8,
[INO DISplay] coovvvrrroeveiesscessesinrrsesenss 3-8,
5-10
[Power Specttum] ..o, 5-8,
[Power Time] ..oovvvcvivveeeivriernccnneecineernns 3-8,
[Ref Upper] oo 5-8,
[Relerence Curve] i 5-8,
[Reference Line] ..o.oovevvvicinvveniivenn e 3-8,
[Send] .oocoeeeeeeeee e 5-4,
[Repetition Pertod] .o, 5-4,
[Setup for External Signal Source] ......... 5-4,
[Setup for Internal Signal Source] .......... 5-4,
[Sctup lor Rel Wavelorm| ... 5-4,
[Signal] oo rrrseeer e 5-4,
5-6
[Signal Source] .o 5-4,
[Total ReSult] ovvvvveiveeeec v cvneecineeranns 3-8,
[Trace TVPe] ooeeeoeicoriee e 5-8,
[VECLOE] oot 5-8
[WVector Trace] ..ovvvvvevrioirimernnessrrriressrenns 3-8,
{DISPLAY} oo 58
[IFREQ} oot 5-16
{INPUTY e 5-13
{MEAS CONTROL} .o, 54
IMEAS MODE]} .o 5-7
{LEVEL} oo 5-15
{MER] e 5-12
ISCALE]) (e 5-11
{TRIGGER} ..o, 3-14

5-2

5-9
5-10
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5.2

5.2 Switching Communication Systems

Switching Communication Systems

Select [Non-Linear Analysis] from [Config] on the menu bar to select this option.

[File] [System] [Contig] [Modulation] [Cal] [Special]

The menu bar of this option is arranged as [ollows:

The menu bar consists of the same items as those of Spectrum Analyzer except that the additional item, Save
Meas Data exists under the File menu when Non-Linear Analysis is selected.

{Save Meas Data} Saves the data displayed on the selected display.

Function Bar

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

CONTROL MODE

MEAS MEAS DISPLAY SCALE MKR INPUT TRIGGER LEVEL FRE(Q

5.4

When vou touch a function button on the function bar, the associated soft keys are displayed on the soft menu
bar.

Soft Menu Bar

The arca localed on the right-hand side of the screen and in which sofll keys are displayed is called the solt
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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3.5 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}

5.4

It the {MEAS CONTROL]} button is touched, soft keys, which relate to the capture of Reference data and
analysis from the measured signal, and the setup of measurement conditions, are displayed on the soft

menu bar.

{MEAS CONTROL}

=i

[Freq Separation]

[
[Average] :
|Average Number] I
[Signal Source] ;
[Setup for Internal Signal Source] :
|Signal] |
[Repetition Period] :
[Burst On Time] |
[Send | }
[Setup for External Signal Source]
[Signal] :

| Repetition Period] |
[Burst On Time] }

Ll |Average]

: [Average Number]
I [AM/AM Calculate Region]
| |AM/PM Calculate Region]
I [Setup for Ref Waveform]
1
|

[Signal]

¢ button is touched, measurements are repeat-

' button is touched, measurement is performed

Tf the 7T
that is
s

button is touched, the dialog box
s ons [or two-signal distortion mea-
L 1s dlsplayed This function is available only when

s sclected in [MEAS MODE}.

Sets the frequency separation of lwo inpul signals.
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[Average]

[Average Number]

[Signal Source]

5.5.1 {MEAS CONTROL}

Switches On or Off the mode that calculates the average of the
measurement values that are obtained by repeating the measure-
ment two or more limes.

On: Calculates the average of the measurement values,
Off: Uses a single measurement as the result.

Sets the average number of times the measurement is performed.
Specifics the measured signal.

Internal: Specifies the signal from the internal signal source.

External; Specitfies the signal from the external signal source,

MEMO:  Internal cannot be selected unless option 71 or option 72 iy
installed and option 83 is updated.

[Setup for Internal Signal Source]

[Signal]

This is sel when Internal is specilied in [Signal Source].
Selects the type of the measured signal.
CW: Specifies a continuous wave.

Burst:  Specifies a burst wave.

[Repetition Period]

Sets the burst period when Burst is selected in [Signal].

[Burst On Time]

[Send]

Sets the burst ON interval when Burst is selected in [Signal].

Generales the wavelorm data [rom the sct values in the [Setup for
Internal Signal Source] field and sends it to the internal signal
source.

[Setup for External Signal Source]

This is set when External is specified in [Signal Source].

[Signal] Selects the type of the measured signal.
CW: Specilics a conlinuous wave.
Burst:  Specifies a burst wave.
[Repetition Period]

Sets the burst period when Burst is selected in [Signal].

[Burst On Time]

[Average]

Sets the burst ON interval when Burst is selected in [Signal].

: % button is touched, the dia-
log box which is used to set AM/AM and AM/PM measurement
conditions is displayed. This function is available only when

s selected in {MEAS MODE].

Switches On or Off the mode that calculates the average of the
measurement values that are obtained by repeating the measure-
ment two or more times.

On: Calculates the average of the measurement values.

Off: Uses a single measurement as the result.
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3.5.1 {MEAS CONTROL}

5-6

[Average Number]
[AM/AM Calculate Region]
[AM/PM Calculate Region]
[Setup for Ref Waveform]

[Signal]

Sets the average number of times the measurement is performed.
Sets the region where the AM/AM characteristic is analyzed.
Sets the region where the AM/PM characleristic is analyzed.
Sets the measured signal.

Selects the type of the measured signal.

CW: Specifies a continuous wave.

Burst:  Specifics a burst wave.

If the button is touched, the acquisition of
Reference data from the measured signal starts. When the data
acquisition is complete, measurements can be cxcculed. This
[unction is available only when is sclected in

{MEAS MODE}.
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5.5.2

{MEAS MODE}

5.5.2 {MEAS MODE}

If the {MEAS MODE]} button is touched, the soft keys which relate to the analysis parameter setting are

displayed on the soft menu bar.

{MEAS MODE}

Measures the distortion which is caused by two different fre-
quency signals.

Measures the variation of the amplitude and phase in the outpul ©

the input level of the DUT and displays the AM/AM and AM/PM
characteristics.

Displays the CCDF menu.
The screen is swilched to the CCDF measurement screcn.

Sets RBW.
RBW can be set to 100 kHz to 20 MHz (1, 2, 3, and 5 sequence).

Seis the number of measurement samples.

Switches the reference waveform display On and Off

On: Displays the currently displaved waveform as the
reference waveform.

Off: Hides the reference waveform.

Switches the ideal Gaussian noise waveform display On and Off.
On: Displays the ideal Gaussian noise waveform,

Off: Hides the ideal Gaussian noise wavetorm.

Sets the horizontal axis maximum value of the wavetorm display.

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

On: Scls a threshold level and perlorms the CCDF
measurement in the period where the input signal is
higher than the specified threshold level.

Off: Sets the gate function of the CCDF measurement to off.

Returns to the previous menu,

5-7
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5.5.3 {DISPLAY}

5.5.3 {DISPLAY}

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

{DISPLAY}

L

[Format]

5-8

[Power Time]

[Power Spectrum]
[Vector]

| Total Result]

[Format]
[Power Time] [Power Time]

[Power Spectrum] [Power Spectrum]

I I

1 I
| 1 |
| 1 |
| |
| [Vector] L [AM/AM]
: [Total Result] : | [AM/PM]
| [No Displayl i | [CCDR]
: [Vector Trace] : I [Total Result]
| [Ref Upper] || [NoDisplay]
: [3rd Lower] : I TAM/AM Trace]
I [3rd Upper] | : [Characteristic Curve]
: [5th Lower] : | [Reference Linc]
| [5th Upper] | : [Meas Data]
'L ___________ J I [Trace Type]

I

|Input-Cutput/

| Gain Compression]
| [AM/PM Trace]

: [Characteristic Curve|
| [Reference Line]

: [Meas Data]

| 1CCDF Trace|

: [Meas Datal]

| [Reference Curve]

Displays the dialog box used Lo set the type of display result in the
active window on the Two Tone result display screen.

Selects “Format™ from the display result, and sets it in more detail
if the selected “Format™ is Vector.

Selects the type of display result.

Displays time waveform data. The burst status can be checked.
On the graph, the vertical axis shows power (dBm) and the hori-
zontal axis shows time (ms),

Displays the spectrum. On the graph, the vertical axis shows
power (dBm) and the horizontal axis shows frequency (Hz).

Displays the phases and amplitude of two signals and the signal
distortion in the vector graph (the power is displayed in dBc).

Displays the numerical data of the measurement result.

Center Freq:
Center frequency

Freq Separation:
Frequency separation between two signals
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[No Display]
[Vector Trace]
[Ref Upper]

[3rd Lower]

[3rd Upper]

[5th Lower]

[Sth Upper]

[Format]

[Power Time]

[Power Spectrum]

[AM/AM]

[AM/PM]

[CCDF]

[Total Result]

5.5.3 {DISPLAY}

Signal data:
Displays Freq, Power (dBm), Power (dBc) and Phase
(deg) lor cach signal of Rel Lower, Rel Upper, 3rd
Lower, 3rd Upper, 5th Lower and 5th Upper.

Nothing is displayed.
Sets the display in detail when [Format] is Vector.

Turns on or off the vector display of a signal that contains the
higher frequency of the two input signals.

Turns on or off the vector display of the third order distortion that
appears in the lower side of the signal distortion that is generated
by two inpul signals.

Turns on or off the vector display of the third order distortion that
appears in the upper side of the signal distortion that is generated
by two inpul signals.

Turns on or off the veclor display of the fifth order distortion that
appears in the lower side of the signal distortion that is generated
by two input signals.

Turns on or ofl the vector display of the filth order distortion that
appears in the upper side of the signal distortion that is generated
by two input signals.

Displays the dialog box that is used (o set the type ol display result
in the active window on the AM/AM AM/PM result display
screen.

Selects “Format™ from the display result, and sets it in more detail
by selling “AM/AM,” “AM/PM,” or “CCDE”

Selects the type of display result,

Displays time waveform data. The burst status can be checked.
On the graph, the vertical axis shows power (dBm) and the hori-
zontal axis shows time (ms).

Displays the spectrum,
On the graph, the vertical axis shows power (dBm) and the hori-
zonlal axis shows [requency (He).

Displays the graph that shows the amplitude variation in the out-
put to the input level of the DUT by using the modulated signal.
On the graph, the vertical axis setting is varied according to the
setting in [AM/AM Trace]. The horizontal axis shows the input
level (dBm).

Displays the graph that shows the phase variation in the output to
the input level of the DUT by using the modulated signal.

On the graph, the vertical axis shows the phase variation {deg) and
the horizontal axis shows the input level (dBm).

Exccules the CCDF measurement in the [requency range of 20
MHz. The number of data is fixed in the measurement.

Displays the numerical data of the measurcment resullt.

PIdB:  The input level (dBm), output level (dBm), and phase
varialion (deg) arc displayed at P1dB.
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5.5.3 {DISPLAY}

AM/AM Characteristic Coef:
Indicates coefficients in the polynomial approximation
of the non-lincar characteristic of AM/AM.
AM/AM Characteristic Coet:
Indicates cocelficients in the polynomial approximation
of the non-lincar characleristic of AM/PM.
[No Display] Nothing is displayed.
[AM/AM Trace] Sets the display in detail when [Format] is AM/AM,

[Characteristic Cuarve]
Turns on or off the display of the AM/AM conversion character-
istic curve that is calculated from the measurcment result.

[Reference Line] Turns on or off the display of the reference line,
[Meas Data] Turns on or off the display of the measurement result.
[Trace Type] Selects the type of graph display. The Y-axis data is changed.

Input-Outpul:
Displays the graph with the measurement level in dBm.

Gain Compression:
Displays the graph with the ratio (dB} of the
measurement level to the input level.
[AM/PM Trace] Sets the display in detail when [Format] is AM/PM.

[Characteristic Curve]
Turns on or off the display of AM/PM conversion characteristic
curve that is calculated from the measurement result.

[Reference Line] Turns on or off the display of the reference line.

[Meas Data] Turns on or off the display of the measurement result.
[CCDF Trace] Sets the display in detail when [Format] is CCDF,

[Meas Data] Turns on or off the trace display of the measurement result.

[Reference Curve] Turns on or off the display of the reference curve.

Selects the single screen display.

Selects the dual screen display.

Selects the quad screen display.

5-10
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5.5.4 {SCALE}

5.5.4 {SCALE}

If the {SCALE} button is touched, the soft keys which relate to the scale setup in the active display win-

dow are displayed on the soft menu bar.

This function is disabled il a window that displays no graph is aclive.

{SCALE}

L

Sets the minimum value on the X axis.
This setting is disabled on the Power Time and Vector graphs.

Sels the maximum valuc on the X axis.
This setling is disabled on the Power Time and Vector graphs.

Sets the maximum value on the Y axis.
This setting is disabled on the Vector graph.

Sets the minimum value on the Y axis.
This setting is disabled on the Vector graph.

Sets the maximum value on the Veclor graph.
This scuing is disabled on other graphs.

Sets the minimum value on the Vector graph.
This setting is disabled on other graphs.

Interlocks the X-Scale settings between the AM/AM and AM/PM
eraphs. This setting can be used on the AM/AM and AM/PM
araphs.
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355 {MKR}

5.5.5

{MKR}

When vou touch the {MKR]} button, the soft keys related to the marker setup are displayed on the side
menu bar. Functions which are enabled vary according to the type of the graph in an active window. If a
window where no graph is shown is active or if no graph data is given because no measurcment has been
performed, these functions are unavailable.

{MKR}

Sets the X-axis position of the normal marker.

Swilches the delta marker display function On and OIT.

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

OFF: Hides the delta marker.

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

Moves the normal marker berween traces when more than one
trace exists. The marker moves between traces every time the key
is pressed,

f  Interlocks the marker settings between the AM/AM and AM/PM
graphs. This setting can be used on the AM/AM and AM/PM

graphs.

Hides the normal marker.
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5.5.6 {INPUT}

5.5.6 {INPUT}

If the {INPUT} key is touched, the soft keys, which relate to the setup of the input format for the measuring
instrument, are displayed on the soft menu bar.

{INPUT}

Sclecets whether or not Lo invert the phase ol the signal o be mea-

sured.
ON: Inverts the signal.
OFF: Does not invert the signal.
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5.5.7 {TRIGGER!}

5.5.7 {TRIGGER}

If the {TRIGGERY} button is touched, the soft keys, which relate to the trigger setup, are displayed on the
soft menu bar.

{TRIGGER]

. bullon is touched, the soft keys, which
relate to the trigger setup, are displayed on the soft menu bar.

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

Obtains and analyzes data in sync with the IF signal.

Oblains and analyzes dala in sync 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 in syn¢ with the external signal entered
into the EXT TRIG IN 2 conncclor.
The threshold level for Ex(2 can be sct.

Obtains and analyzes data in sync with the trigger of an optional
function,

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

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

Swilches the trigger slope polarity between + and -.
Available only for [IF Power]. [Extl], [Ext2] and [Link].

+: Starts the sweep at the rising edge ol a (rigger.

- Starts the sweep at the falling edge of a trigger.

Sets the delay time. Synchronizes the measurement to when the
delay time has passed after the trigger occurs
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5.5.8 {LEVEL}

5.5.8 {LEVEL}

If the {LEVEL} button is touched, the soft keys, which relate to the setup of the attenuator and reference
level, are displayed on the soft menu bar.

{LEVEL}

L,

Sets the relerence level o the optimum value according 1o the
measured signal. When the key is pressed, Auto Level Set is exe-
cuted.

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

Sets the reference level.

Sets the attenuator,

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

Man: Sets the attenuator,

Sets the Min ATT function o On or OIT.

On: Sets the minimum attenuator value and implements
control regardless of whether ATT is Aulo or Manual.
Off: Cancels the Min ATT limitation.

Sets the preamplifier function to on or off.

Switches the reference level offset function On and Off,

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

Off; Cancels the offset function,
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3.5.9 {FREQ}

5.5.9 {FREQ}

If the {FREQ} button is touched, the soft keys, which relate to the measurement frequency setup, are dis-
played on the soft menu bar.

{FREQ}

Sets the center frequency of the measured signal.

IMPORTANT: Set the center frequency correctly. Inaccurate mea-
suremnents may be performed.

Switches On and Off the center frequency offset function.

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

Off: Cancels the offset function.
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55.10

5.5.10 Measurement Tool Bar

Measurement Tool Bar
This section describes the icons that are located in the left-hand column on the screen and the soft keys
that are displayed below the icons.
Functions such as waveform range selection and active window selection are displayed as icons.

The following functions can be used by touching the icons:

Aclive window swilching icon:

Used to make one of the split windows active.

: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
10 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 opposing corners of
the range o be specilied.

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

Zoom in icon Used to zoom in on the waveform displayed in the window, The
range specilied by the range specilication icon is zoomed in on by
touching this icon.

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

: Scroll icon Used to scroll the display without changing the scale.
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6. SCPI COMMAND REFERENCE

SCPI COMMAND REFERENCE

This chapter describes the SCPI command reference for this instrument.

Command Reference Format

This section describes the format and layout used to describe commands in this chapter.
Each description includes the following items:

Function description

SCPI command

Parameter

Query reply

»  [Function description]
The usage of commands and opcrations in this instrument.
*  [SCPI command]

The SCPIL command displays the syntax ol a command sent [rom the external controller Lo this instru-
ment. The syntax consists of a command and a number of parameters. The command and the parameters
are separated by a space.

If & command has multiple parameters, they are separated by commas (,). The three points (...) displayed
between commas represent the parameter(s) omitted at that position.

For example, the description <numeric value [>,..., <numeric value 4> shows that four parameters, <nu-
meric value 1>, <numeric value 2>, <numeric value 3>, and <numeric value 4>, are required.

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

Text written in lowercase alphabetic characters in the syntax can be omitted.
For example, *:CALibration:CABLe™ can be abbreviated to “:CAL:CABL.”
The marks used in the syntax are delined as [ollows:

<> Shows a parameter required for sending a command

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

i Shows that only one item is required to be selected from multiple items
|: Used as a delimiter for multiple items written in curly brackets {..}
<ch>: Written in the command header and shows the target input channel number of the command

The channel number can be omitted. However, when it 18 wrilten, channcl number 1 18 sc-
lected

<screen>:  Wrillen in the command header and shows the targel screen number of the command
The screen number can be omitted. However, when it is written, a value from | to 4 can be

selected
L{12[3431]

6-1
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6.1 Command Reference Format
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For example, If the syntax below is specified, :CALC:CORR:EDEL:TIME 0.1 and :
CALCULATEL:SELECTED:CORR:EDEL:TIME 25E-3 arc valid.

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

[Parameter]

Describes a parameter required for sending a command.

Il the parameler is numeric Lype or alphabelic, il is enclosed in angle brackels (< >).
It the parameter is optional, it is enclosed in curly brackets ({ }).

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

<int >: A numeric value thal can be input in the format NR1, NR2, or NR3 and rounded 1o an in-
teger in this instrument

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

< bool > Either OFF or ON can be entered.

< SIT > A character string enclosed in quotation (* *) or double quotation (

[T}

)y marks.

<block>:  Block data type
The data content 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 o be read is enclosed in curly brackets ({ 1). II multiple ilems, which are delimited by
a vertical bar ([), exist in curly brackets ({ 1), only one of those items is read out, Tt parameters are de-
limited by commas (,) multiple parameters can be read out. The three points (...) displayed between com-
mas represent data omitled [rom that position. For cxample, the description {numeric value 11,...,
{numeric value 4} shows that four parameters { numeric value 1}, {numeric value 2}, {numeric value
3}, and {numeric value 4} are read.

If the parameter to be read is enclosed in square brackets ([ 1), the parameter may be omitted, depending
on the measurement result, etc.

If the parameter to be read is a value in a unit, a description such as “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 Lime will be applied 1o the paramcier.
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6.2 Common Commands

6.2 Common Commands

This section describes common TEEE commands.

Function description SCPI Command Parameter Query reply Remarks
Clears the status byte and related data | *CLS - -
Magcro 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 *IDN? - <8l 2
Nolifics when all running operations | *OPC - 1
are complete
Loads the device settings *RCL <int> | POFF - *3
Resets the device *RST - -
Saves the device scllings *SAV <int> <int>
Sets the service request enable register | *SRE <int> <int>
Reads the status byte register *STB? - <int>
Triggers the device *TRG - -
Waits until all running operations are | *WAI - -
complete

*1: Tt the *DDT? command is executed when the macro is undefined, a zero-length block data (#10) is
returned.

*¥2:  <slr> is output in the lollowing format: maker name, model name, serial number and version number.

*3:  POFF indicates the parameter settings when the power was last switched off.
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6.3

List of Commands

6.3 List of Commands

6.3.1 Subsystem-SYSTem
Function description SCPI command Parameter Query reply Remarks
Config
Measurement system selec- [ :8YSTem:SELect SANalyzer| SANNLAN
tion NLANalysis
Preset
Each mcasurement system [ :SYSTem:PRESet -
parameter initialization
All measurement systems 5YSTem:PRESeL:ALL - -
initialization
Log
Inquiry about the error that | :SYSTent:ERRor? <int>,<slr>
occurred last
[nquiry about the details of [ :SYSTem:ERRor ALLY <ing>,<str>
the error log
6.3.2 Subsystem-INPut
Function description SCPI cemmand Parameter Query reply Remarks
ATT/Prcamp
ATT setting (Manual) :INPut<ch=1|2>: AT Tenuation <real> <real>
ATT({Auto/Manual) :INPut<ch=1[2>:ATTenuation: AUTO OFF|ON OFF|ON
Min ATT sctting (Manual) | :INPut<ch=[2>: AT Tenuation:MINimum <real> <real>
Min ATT ON/QFF :INPut<ch=1[2>: AT Tenuation:MINimum:STATe OFF|ON OFF|ON
Preamp ON/OFF (INPut<ch=12>:GAIN:STATe OFF|ON OFF|ON
Input Sctup
IQ Tnverse ON/QFF "INPut<ch=1|2>1Q: N Verse OFF|ON OFF|ON
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6.3.3 Subsystem-CONFigure

6.3.3 Subsystem-CONFigure
Function description SCPI command Paramcter Query reply Remarks
Meas Mode
Two Tone modg sctting :CONFigurcech=1[2>TTON¢ - -
AM/AM,AM/PM mode set- | :CONFigure<ch=1|2>:AM - -
ting
CCIF mode :CONFigure<ch=1[2>:CCDF - -
6.3.4 Subsystem-SENSe
Function descriplion SCPI command Parameler Query reply Remarks
FREQuency
Cenler Freq selling [:SENSe<ch=12>]:FREQuency:CENTer <real> <real>
breq Offsct setting L:SENSc<ch=1|2>[: FREQuency:OFFSet <real> <real>
Freq Offset ON/OFF [:SENSe<ch=1|2>]:FREQuency:OFFSet:STATe OFFON OFF|ON
Auto Level Sel
[:SENSe<ch=1{2>|:POWer, LEVeL AUTO - -
Measurement Parameter{ Two Tone)
Freq Separation [:SENSe<ch=1[2>]:COND}lion: TTONe:FREQuency: <real> <real>
SEParation
Average Number setting [:SENSe<ch=1{2>1:CONDitien: TTONe: AVER age: <int> <int>
COUNt
Average ON/OFF [:SENSe<ch=12>]:CONDilion: TTONe: AVERage OFF|ON OFF|ON
|:STATe]
External Signal Source CW/ | [:SENSe<ch=1[2>]:CONDition:TTONe:SOURce: CW|BURSt CW|BURS
Burst EXTernal
Hxternal Signal Source L:SENSc<ch=1|2>[:CONDition: TTONe:SOURce: <real> <real>
Repetition Period EXTernal:RPHERiod
External Signal Source [:SENSe<ch=1]2>]:CONDitien: TTONe: SOURce: <real> <real>
Burst On Time EXTernal:BURSL
Mcasurement Paramcter{ AM/AM AM/PM)
Average Number setting [:SENSe<ch=1|2>]:CONDition: AM:AVERage:COUNt | <int> <int>
Average ON/OFF [:SENSe<ch=1[2>]:COND}lion: AM:AVERage OFF|ON OFF|ON
|:STATe]
AM/AM Calculate Region [:SENSe<ch=1]2>1:CONDiticn: AM:AMAM: <real> <real>
CALCulate:REGion
AM/PM Calculale Region [:SENSe<ch=12>]:CONDition: AM: AMPM: <real> <real>
CALCulate:REGion
Setup for Ref Waveform [:SENSe<ch=1|2>]:CONDition: AM:REFerence:WFM | CW|BURSt CW|BURS
CW/BursL
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6.3

.5 Subsystem-TRIGger

Function description SCPI cemmand Parameter Query reply Remarks
Measurcment Parameter{CCIF)
Meas Sample setting [:SENSe<ch=1[2>]:CONDition: CCDF:POINt <int> <int>
RBW setting [:SENSe<ch=1[2>]:CONDition: CCDF:BANDwidth| <real> <real>
BWIDIh[:RESolution]
CCDF Gate ON/OFE setting | [:SENSe<ch=1[2>]:CONDition: CCDE:GATE OFF|ON OFF|ON
CCDF Gate Thresheld [:SENSe<ch=1[2>]1:CONDition: CCDF:GATE: <reul> <real>
selling THReshold
6.3.5 Subsystem-TRIGger
Function description SCPI command Paramcter Query reply Remarks
SEQuence
Trigger Source sctting :TRIGger<ch=1]2>[:5KEQuence]:SOURce IMMediate|IH| IMM|IF|EXTT|
EXTernall| EXT2|LINK
EXTernal2|LINK
Trigger Slope selling ‘TRIGger<ch=1|2>[:SEQuence]:SLOPe POSitive| POS|NEG
NHEGative
IF Trigger Level setting "TRIGger<ch=1|2>[:SEQuence]'LEVel:TF <real> <real>
Exl Level selling :TRIGger<ch=1|2>[:SEQuence]:LEVel:EXTernal <real> <real>
Trigger Delay setting :TRIGger<ch=1|2>[:5KEQuence]:DELay <real> <real>
6.3.6 Subsystem-INITiate
Function description SCPI command Paramcter Query reply Remarks

INITiale

Repeat Measurement execu-
tion

:INI[Tiate<ch=1[2>:MEASurc:REPcat

Single Measurement execu-
lion

JINITiate<ch=1[2>MEASure:SINGle

Measurcment stop

JINITiatc<ch=1 2> ABORt
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6.3.7 Subsystem-CALCulate

6.3.7 Subsystem-CALCulate

Function description SCPI command Parameter Query reply Remarks
MARKer

Marker ON/OFF :CALCulatc<ch=12>MARKer<screen=1[2[3|4>; OFHON OFFION
FUNCtion|:STAT:|

Marker X setting :CALCulate<ch=1|2>MARKer<screen=1|2|3[4>:X <real> <real>

Reading Marker Y :CALCulate<ch=1[2>:MARKer<screen=1|2|3[4>:Y - <real> [,<real>]

|.<real>|

Executing Peak Search :CALCulate<ch=1[2>MARKer<screen=1]2|3[4>: - -
MAXimum[:PEAK]

AM/AM,AM/PM Interlock | :CALCulate<ch=1{2>MARKer ILOCK[:STATe] OFFON OFF|ON

ON/OFF

Marker Trace setting :CALCulate<ch=1|2>MARKer<screen=1|2|3[4>: 123|145 12345
TRACe

AMarker ON/OFE :CALCulatc<ch=12>DELTamarker<screen=1[2|3[4> | OFFON OFF|ON
[:STATe]

Reading the absolute value | :CALCulale<ch=1|2>DELTamarker<screen=1|2|3[4>: |- <real>

ol AMarker X X

Reading the absolate value | :CALCulate<ch=1{2>DELTamarker<screen=12|3[d>: | - <real> |<real>]

of AMarker Y Y [.<real>]
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6.3.8 Subsystem-DISPlay

6.3.8 Subsystem-DISPlay
Function description SCPI command Paramcter Query reply Remarks
Level
Ref Level setting DISPlay<ch=12>[WINDow . TRACe: Y |:SCALc]; <real> <rcal>
RLEVc]
Level Offset setting DISPlay<ch=1[2>[WINDow]: TRACe: Y[:SCALe]: <real> <real>
RLEVel:OFFSel
Level Offset ON/OFE DISPlay<ch=1[2>[:WINDow |- TRACc: Y |:SCALc]: OFF|ON OFF|ON
RLEVel:OFFSet:STATe
Window
Multi Screen setting DISPlay<ch=[2>[;WINDow] SINGIe|DUAL] SING[DUAL|
QUAD QUAD
Active Screen setting :DISPlay<ch=1|2>[:WINDow<screen=1|2[3[4>1]: - 112|314
ACTive
Scale(Two Tone, AM/AM,AM/PM)
X Scale Left setting :DISPlay<ch=1|2>[:WINDow<screen=1|2|3|4>]: <real> <real>
TRACe: X[:SCALe].LEFT
X Scalc Right sciting DISPlay<ch=1|2>[:WINDow<screen=1[2[3|d>]: <real> <real>
TRACe: X[:SCALc[:RIGHt
Y Scale Upper setting :DISPlay<ch=1|2>[:WINDow<screen=1|2[3[4>1]: <real> <real>
TRACe: Y [:5CALe]:UPPer
Y Scale Lower setting :DISPlay<ch=|[2>[: WINDow<screen=1{2[3|4>]; <real> <real>
TRACe:Y[:SCALe]:LOWer
Selling Vector amplitude :DISPlay<ch=1|2>[:WINDow=<screen=1|2|3|4>]: <real> <real>
Max TRACe: VECTor[:SCALe]:MAXmum
Setting Vector amplitde DISPlay<ch=1|2>[:WINDow<screen=1[2[3|d>]: <real> <real>
Min TRACe: VECTor[:SCALe]:MINmum
AM/AM.AM/PM X Scale :DISPlay<ch=1|2>[:WINDow]:TRACe:X[:SCALe]: OFF|ON OFF|ON
[nterlock ON/OFE 1ILOCK
Scale(CCDF)
CCDF X Scale Max setling | :DISPlay<ch=1|2>[:WINDow]:TRACe:X[:SCALe]: <real> <real>
CCDF
Display(Two Tone)
Window Format setting :DISPlay<ch=1|2>:TTONe[:-WIN- OFF|PTIMe| OFF|PTIME|
Dow<screen=1|2[3]4>]: TRACe:FORMal PSPectrum)| PSP|VECT|TRES
VECTor| TRESult
Vector Trace ON/OFF :DISPlay<ch=1|2>:TTONe[:WINDow<screen= OFF|ON OFF|ON |
112]3|4>1: TR ACe:FORMar: VECTor<trace=1|2|3/4]5>
Display(AM/AM AM/PM)
Window Format sctting DISPlay<ch=1 2= AM[:WINDow<screen=12[3[4>]; [ OFFPTIMc]| OFF|PTIM|PSP|
TRACe:FORMat PSPectrum| AMAM|AMPM|
AMAM|AMPM| | CCDF|TRES
CCDF|TRESull
AM/AM Tracc Mcas Data | :DISPlay<ch=1[2>: AM[:WINDows<screen=12[3[4>]: | OFF|ON OFF|ON
ON/OFF TRACe FORMat: AMAM:MDATa
=1 The contents of VECTor conumands 1, 2, 3. 4 and 5 are as [ollows:

I:Ref Upper, 2:3rd Lower, 3:3rd Upper, 4:5th Lower, 5:5th Upper
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6.3.9 Subsystem-MMEMory

<int>.

Function description SCPI command Parameter Query reply Remarks
AM/AM Trace Characteris- | :DISPlay<ch=12>: AM|:WINDow<scrcen=1|2|3]4>]; | OFFON OFFION
tic Curve ON/OFE TRACe:FORMat: AMAM:CCURve
AM/AM Trace Reference DISPlay<ch=12>: AM[:WINDow<screen=1|2[3[4>]: | OFFJON OFF|ON
Line ON/OFF TRACe:FORMat:AMAM:RLINe
AM/AM Trace type sctting | :DISPlay<ch=12>:AM|:WINDow<scrcen=1[2|3]4>]; | INQuipui| INOGCOM
TRACe:FORMat: AMAM:TYPE GCOMpression
AM/PM Trace Meas Data | :DISPlay<ch=1[2>: AM[:WINDow<screen=1|2|3[4>1: | OFF|ON OFF|ON
ON/OFF TRACe:FORMat: AMPM:MDATa
AM/PM Trace Characteris- | :DISPlay<ch=12>: AM|:WINDow<scrcen=1|2|34>]; | OFFON OFFION
tic Curve ON/OFF TRACe:FORMat: AMPM:CCURve
AM/PM Trace Reference DISPlay<ch=12>: AM[:WINDow<screen=1|2|3[4>]: | OFF|ON OFF|ON
Line ON/OFF TRACe:FORMat: AMPM:RLINe
CCDF Trace Meas Data :DISPlay<ch=1 (2> AM[:WINDow<screen= [ [2[3[4>]: | OFFON OFFION
ON/OFF TRACe:FORMat:CCDF:MDATa
CCDF Trace Relerence :DISPlay<ch=12>: AM[:WINDow<screen=1|2|3[4>]: | OFF|ON OFF|ON
Curve ON/OFF TRACe:FORMat:CCDERCURve
Display(CCDF)
Gaussian ON/OFF :DISPlay<ch=1[2>[:WINDow]: TRACe:CCDF: OFF|ON OFF|ON
GAUSsian:STATe
Trace Writc ON/OFE :DISPlay<ch=1 25 :WINDow]: TRACc:CCDF:STATe | OFHON OFF|ON
6.3.9 Subsystem-MMEMory
Function descriplion SCPI command Parameler Query teply Remarks
Save/Load
Saving the seulings ol this MMEMory:STORe:5TATe <inlz= - *2
instrument
Loading the scttings of this [ :MMEMory:LOAD:STATe <int> - *2
instrument
Measurement condition :MMEMory:SELect:ITEM:NLANalysis:SETup OFF|ON OFF|ON
Save sclection
Save Meas Data
Saving the measurement MMEMory :STORe:MEASure:STATe <inlz= - *2
result
*2: A number. which is a maximum of 4-digit and is added to the file name of the data to be saved or loaded, must be specified in
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6.3.10 Subsystem-MEASure

6.3.10 Subsystem-MEASure

<per=1|2|3}4/5|6=]

Function description SCPI command Paramcter Query reply Remarks
Total Resul{Two Tone)
Total Result "MBEASure<ch= 12> TTONc: TRESult;NUMBer <real>,<real>, *3
<dist=12|3|4/5|6>] <real>,<real>
Total Result{ AM/AM, AM/PWM)
P1dB In :MEASure<ch=12>:AM:TRESult::PONedh:IN <real>
P1dB Out :MEASure<ch=1[2>: AM: TRESul:: PONedb: QUT <real>
P1dB Phase :MEASure<ch=12>:AM:TRESult:PONedb: PHASe <real>
AM/AM Characteristic Coel | :MEASure<ch=1/2>AM:TRESul: AMAM: <real> =4
CCOcf:NUMBcr<coet=1|2|3]4|5>]
AM/PM Characteristic Coef | :MEASure<ch=12>: AM:TRESult: AMPM: <real> *5
CCOel[:NUMBer<coel=1[2|3|4|5]6[7]8[9]10=]
CCDF
CCDF :MEASure<ch=1{2>:CCDF[:NUMBer <real>,<real>, 6
<per=1|2|3}4/5|6>1 <real>
CCDF(Average Power) ‘MEASure<ch=12>:CCDF. APOWer <real>
CCDF(Peak Factor) "MEASure<ch=[2>:CCDF;PEACtor <rcal>
CCDFi(Power Ratio X %) "MEASure<ch=1|2>:CCDF:PRATio[:NUMBer <real> *7

#3: If the NUMBer command is omitted. all measurement results are output.
(<real>,<real>,<real> <real>} X 6

The contents of NUMBer commands 1. 2, 3, 4, 5 and 6 are as [ollows:

1:Rel Lower, 2:Rel Upper, 3:3rd Lower, 4:3rd Upper, 5:3th Lower, 6:5th Upper

#4; It the NUMBer command is omitted, all Characteristic Coefs arc output,
<real> x5

The contenls of NUMBer commands 1, 2, 3. 4 and 5 are as [ollows:
1:10], 2:12], 3:(4]. 4:16], 5:18]

*5: Tf the NUMBer command is omitted, all Characteristic Coefs are output.
<real> » 10

The contents of NUMBer commands 1. 2, 3, 4,5, 6,7, 8, 9 and 10 are as [ollows:

1101, 2:010, 3:021, 4:131, 5:1410, 6:05], 7:16]. 8:171, 9:18], 10:(9]

*0 If the NUMBer command is omitted, all Power Ratios are output.
<real><real><real> X 6

The contents of NUMBer commands 1, 2, 3, 4, 5 and 6 arc as follows:
1:10%, 2:19%, 3:0.1%, 4:0.01%, 5:0.001%, 6:0.0001 %

*: Tf the NUMBer command is omitted, all Power Ratics are cutput.
<real> x 6

The contents of NUMBer commands 1, 2, 3, 4, 5 and 6 arc as follows:
1:10%, 2:1%, 3:0.1%, 4:0.01%, 5:0.001%, 6:0.0001%
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6.3.11 Subsystem-READ

6.3.11 Subsystem-READ

Function description SCPI command Parameter Query reply Remarks
Total ResultiTwo Tone)
Total Result :READ<ch=1|2>TTONe; TRESult:NUMBcr - <realz <real>, *3
<dist=1|2|3[4/5|6>] <reals,<real>
Total Result{ AM/AM, AM/PM}
PI1dB In :READ<ch=1|2>: AM:TRESuli: PONedb:IN - <real>
P1dB Out :READ<ch=1]2>: AM: TRESult: PONedb:OUT - <real>
P1dB Phase READ<ch=1|2>: AM:TRESult: PONedbh:PHASe - <real>
AM/AM Characteristic Coel | :READ<ch=1|2>: AM:TRESulu AMAM: - <real> *4
CCOef:NUMBer<coct=1/23|4]5>]
AM/PM Characteristic Coef | -READ<ch=1]2>:AM:TRESult: AMPM:CCOQef - <real> *5

[:NUMBer<coel=1[2|3

4)5(6(7/8/9|10]

CCDF

CCDF READ<ch=1|2>:CCDF[:NUMBer<per=12[34|5|6>1 |- <real>,<real>, 6
<real>

CCDF(Average Power) ‘READ<ch=1|2>:CCDF: APOWer - <real>

CCDF(Peak Factor) :READ<ch=1|25:CCDE:PFACtor - <rcal>

CCDF(Power Ratio X %) READ<ch=1|2>:CCDF:PRATio[:NUMBer — <real> *7

<per=12|3|4/5/6>]
*3: If the NUMBcr command is omitted, all measurement results are output.

{<real>,<real> <real>, <real>) x 6

The contents of NUMBer comuands 1, 2, 3, 4. 5 and 6 are as [ollows:
1:Rel Lower, 2:Rel Upper. 3:3rd Lower, 4:3rd Upper, 5:5th Lower, 6:5th Upper

*4. If the NUMBer command is omitted, all Characteristic Coefs are output,

<real> x 3

The contenis of NUMBer comumands 1, 2, 3, 4 and 3 are as [ollows:
1:10], 2:(2]. 3:14], 4:16], 5:(8]

<real> x 10

*3: If the NUMBer command is omitted, all Characteristic Coefs are output.

The contents of NUMBer comands 1, 2, 3,4, 5, 6, 7, 8, 9 and 10 are as [ollows:
100, Z:00] 30020, 40031, 5:04], &:15]), 73161, 8:17), 9:(8], 10:]9]

*6: If the NUMBer command is omitted, all Power Ratios are output.
<real>,<real><real> X 6

The contents of NUM Ber commands |, 2, 3, 4, 5 and 6 arc as follows:
12109, 2:1%, 3:0.1%, 4:0.01%, 5:0.001%, 6:0.0001%

*T: If the NUMBer command is omitted, all Power Ratios are output.

<real> X 6

The contents of NUMBer commands |, 2, 3, 4, 5 and 6 arc as follows;
1:10%, 2:1%, 3:0.1%, 4:0.01%, 5:0.001%, 6:0.0001%
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6.3.12 Subsystem-FETCh

6.3.12 Subsystem-FETCh
Function description SCPI command Paramcter Query reply Remarks
Total Resul{Two Tone)
Total Result FETCh<ch=1[2> TTONe; TRESult[:NUMBer - <real>,<real>, *3
<dist=12|3|4/5|6>] <real>,<real>
Total Result{ AM/AM, AM/PWM)
P1dB In :FETCh<ch=1|2>:AM:TRESull:PONedb:IN - <real>
P1dB Out :FETCh<ch=1[2>: AM:; TRESult; PONedb:OUT - <real>
P1dB Phase -FETCh<ch=1|2>:AM:TRESult:PONedb:PHASe - <real>
AM/AM Characteristic Coel | :FETCh<ch=1|2>: AM:TRESul:AMAM: - <real> =4
CCOcf:NUMBcr<coet=1|2|3]4|5>]
AM/PM Characteristic Coef | ‘FETCh<ch=1[2>:AM:TRESult: AMPM: - <real> *5
CCOel[:NUMBer<coel=1|2|3]4|5/67|8]9]10>]
CCDY
CCDF FETCh<ch=1|2>:CCDF[:NUMBer<per=12[34|5/6>1 |- <real>,<real>, *6
<real>
CCDF(Average Power) ‘FETCh<ch=1|2>:CCDF:APOWer — <real>
CCDE(Peak Factor) :FETCh<ch=1|2>:CCDF:PFACtor - <real>
CCDFi(Power Ratio X %) ‘FETCh<ch=1]2>:CCDF:PRATio[:NUMBer — <real> *7
<per=1|2|3}4/5|6=]
3 If the NUMBer command is omitted. all measurement results are output.
(<real>,<real>,<real> <real>} X 6
The contents of NUMBer commands 1. 2, 3, 4, 5 and 6 are as [ollows:
1:Rel Lower, 2:Rel Upper, 3:3rd Lower, 4:3rd Upper, 5:3th Lower, 6:5th Upper
#4; It the NUMBer command is omitted, all Characteristic Coefs arc output,
<real> x5
The contents of NUMBer commands 1, 2, 3. 4 and 5 are as [ollows:
1:10], 2:12], 3:(4]. 4:16], 5:18]
*5: Tf the NUMBer command is omitted, all Characteristic Coefs are output.
<real> x 10
The contents of NUMBer commands 1. 2, 3, 4,5, 6,7, 8, 9 and 10 are as [ollows:
1101, 2:11], 3:(2], 4:131, 5:14], 6:(5], 7:161. 8:17], 9:18]. 10:[9]
*0 If the NUMBer command is omitted, all Power Ratios are output.
<real>.<real><real> X 6
The contents of NUMBer commands 1, 2, 3, 4, 5 and 6 arc as follows:
1:10%, 2:1%, 3:0.1%, 4:0.01%, 5:0.001%, 6:0.0001%
*: Tf the NUMBer command is omitted, all Power Ratics are cutput.
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6.3.13

Subsystem-CALibration

6.3.13 Subsystem-CALibration

Function description

SCPI command

Paramcter

Query reply

Remarks

Cal

AM Captuare Reference Data

:CALibration; AM;RDATa
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6.4 Status Register

6.4 Status Register
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7. PERFORMANCE VERIFICATTION

PERFORMANCE VERIFICATION

This chapter describes how to verify whether the performance of this instrument meets the specitications.

It is recommended that you copy the test data record sheet included at the end of this chapter and save it as
arccord of the performance Lesl.

IMPORTANT: Before checking the performance, warm-up and completely calibrate the instrument.

Test Signal Specifications
The test signals used lor checking the perlormance are shown below:

Table 7-1  Test Signal Specilicalions

No. | Test-signal name Signal specifications Test item

I | Two-Tone signal Signal source 1: 999 MHz Power measurement
Signal source 2: 1001 MHz
Power: -10 dBm

2 | Two-Tone signal Signal source 1: 999 MHz Phase measurement
Signal source 2: 1001 MHz
Signal source 3: 1003 MHz
Power; -10 dBm
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7.2 Test Procedures

7.2  Test Procedures

7.2.1 Two-Tone Power Measurement

Conncecl the signal source as shown helow:

. R3681
10MHz Ref

Signal source 1

RF CUT
SOz Ref |
. ]
Signal source 2 I

RFCOUT

Figure 7-1 Connection Diagram of Signal Source

7.2.1.1 Power Measurement

1. Before conducting the test, set this instrument in advance as follows:

FREQ: 1000 MHz

LEVEL: Execute Auto Level Set.
MEAS MODE: Two Tone

DISPLAY: Set to display Total Result.
TRIGGER: Trigger Source Free Run
INPUT: 1 Inverse OFF

MEAS CONTROL: Two Tone Meas Parameters
Set the Two Tone Meas Parameters dialog box as follows:

Freq Separation: 2 MHz
Average: ON
Average Number: 100
Signal Source: External
Sectup for External Signal Source:
Signal: W

2. Press the | SINGLE | button on this unit to perform measurement.

3. Enter the Ref Lower Power [dBm] of the Total Result in the test data record sheet.
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7.2.2 Two-Tone Phase Measurement

7.2.2 Two-Tone Phase Measurement
R3681
10MHz Ref T e —

A 4

Signal source 1

RF OUT - =
e dodd ocoedm @ (D
o | _—'..%__L

10MHz Ref

Signal source 2

A 4

RF OUT 7]

-
>

10MHz Ref

Signal source 3 Delay line

F 3

RFOUT

Figure 7-2  Conncction Diagram ol Signal Source

7.2.2.1 Phase Measurement

1. Belore conducting the Lest, sct this instrument in advance as [ollows:

FREQ: 1000 MHz

LEVEL: Exccute Auto Level Sci.
MEAS MODE: Two Tone

DISPLAY: Set to display Total Result.
TRIGGER: Trigger Source Free Run
INPUT: 1QQ Tnverse OFF

MEAS CONTROL: Two Tone Meas Parameters
Set the Two Tone Meas Paramelers dialog box as follows:

Freq Separation: 2 MH~z
Average: ON
Average Number: 100
Signal Source: External
Setup for External Signal Source:
Signal: Ccw

2, Press the| SINGLE | button on this unit to perform measurement,
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7.3 Test Data Record Sheet

3. Record the 3rd Upper phase [deg] of Total Result.

4. Change the delay line by +180 deg.

Luh

Press the | SINGLE | button on this unit to perform measurement,

6. Record the 3rd Upper phase [deg] of Total Result.

7. Enter the dilference between the measurcment resulls of sieps 6 and 3 in the test data record sheel.

7.3  Test Data Record Sheet

Test data record sheet
Modcl name:

Serial number:

Specilications

Judgment

Test signal Test item
Minimum value | Measurement value | Maximum value | Pass/Fail
Two-Tone Power measurement -11.4 dBm -8.6 dBm
Phasc measurcment 170 deg 190 deg
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8.1

8.2

8. SPECIFICATIONS

SPECIFICATIONS

Two-Tone Signal to be Analyzed

»  Frequency separation (the third-order distortion):

1 kHz - 10 kHz | kHz step

10 kHz — 100 kHz 10 kHz step

100 kHz — 24 MHz. 100 kHz step (Signal Source: Internal)

100 kHz — 12 MHz 100 kHe step (Signal Source: External)
»  Frequency separation (the fifth-order distortion);

1 kHz - 10 kHz | kHz step

10 kHz — 100 kHz 10 kHz step

100 kHz — 10 MHz. 100 kHz step (Signal Source: Internal)

100 kHz — 7 MHx 100 kHe step (Signal Source: External)

Two-Tone Signal Analysis Performance

Item
Temperature range Ambient temperature: +20 °C — 430 °C
Amplitude measurement {After automatic calibration, the following are set: preamp

OFF, input atlcnuator 10 dB, CW signal, Frequency sepa-
ration: 10 MHz or lower, Average ON and Average Num-
ber 100, Signal Source External, Amplitude -45 dBc or

more)
Frequency response
50 MHz - 2.5 GHz <+04dB
20 Hz — 3.5 GHz <+ 1.0dB
3.5 GHz- 6.0 GHz <+ 1.5dB
Power measurement accuracy <+ (1.0 dB + Frequency response)
Phase Measurement {After automatic calibration, the following are set: preamp

OFF, input attenuator 10 dB, CW signal, Frequency scpa-
ration: 10 MHz or lower, Average ON and Average Num-
ber 100, Signal Source External, Amplitude -45 dBc or
more)

Phase measurement accuracy <*x 10 deg

8-1
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8.3 AM/AM and AM/PM Signal Analysis Functions

8.3 AM/AM and AM/PM Signal Analysis Functions

*  AM/AM(Gain-Compression, Input-Qutput)

+  AM/PM

= CCDF

+  Powaor Spectrum

*  Power Time

= PldB

+  The polynomial coefficient of the AM/AM or AM/PM characteristic

8.4 AM/AM and AM/PM Signals to be Analyzed

+  Measured signal
Signal period is within 600 psec
For the burst signal, the power outpul Ume is 2 ms or morc.

For the burst signal, the burst period is 20 ms or less.

MEMO: Even if the above conditions of signal and burst periods are not met, measurement can be performed
by using a trigger and synchronizing, However, Delay, which is caused by the DUT, should be 600
Hsec or less. If the delay is more than 600 lsec, adjust Trigger Delay.

+  Recommended signals 1o he measured
3GPP
cdma
OFDM

8-2
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APPENDIX

APPENDIX

Al

Al

This section describes the following supplemental information:
A.l Technical Data (Two Tone)

A.2 Technical Data (AM/AM and AM/PM)

A.3 Measurement Data Save Function

A4 Error Message List

Technical Data (Two Tone)

Two Tone Distortion

When the signal, which consists of two dilferent [requency components, is input 1o the non-linear circuit,
inter-modulation oceurs in the circuit, and the third order, fifth order and other order distortions are gen-
erated.

Powe r‘

P
.F

(/1N [FA] (] (3] (3] [FAN]

w; and ®, indicate two frequencies that were included in the input signal. @5 through o, indicate four fre-
quencics that were included in the distortion signal. Up to [ilth order distortion is shown here. Where
through @y, are represented by the following equation:

0)3:2(1)1 —

0y = 2my —

ws =30, — 20,

Wy 3(1)2— 2031

The distortion components are generated by the internal modulation, as described above. The phase of
each distortion component is measured with reference to the phases of w; and .

A-l
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A2 Technical Data (AM/AM and AM/PM)

A.2 Technical Data (AM/AM and AM/PM)

A21

A.2.2

A-2

Coefficient in Characteristic Curve

The AM/AM Characteristic Cocl and AM/PM Characicristic Cocl of Total Result are the coelTicients in
the polynomial approximation of the non-linear characteristic. They are represented by the following equa-
tions:

AM/AM

Vam(X)=A+AX +A X + A x O+ A xS

AM/PM

Ypm{X)=Ag+A ]X+A2X2+A3X3+A4X4+A5X5+A6X6+A7X7+A8X8+A9X9
wherc

+  The x is the input amplitude (0.0 £ x < 1.0) that is normalized when the maximum input amplitude
[Volt] is 1.0.

* They,,, is the linear value of the amplitude variation ratio to the input amplitude.

*  The y,, is the phase variation [radian| to the input amplitude.

Pre-distortion
Pre-distortion of the measured data can be performed by using the lollowing procedure:

1. Represent the non-linear characteristic as complex data

C(x)=7¥,, (x)xfeoslt,, ()+ jxsin(y, (x)}  00<x<10
2. Calculate the inverse characteristics of Cix).

R(x)=Inv {C (=)}
3. Normalize the T and (} data.

1() + 0y
()= () +00)
max[ () + g(ny]

4.  Perform the pre-distortion of T and Q data by using the inverse characteristics according to the ampli-
Lude.

L s (0)=real[l(e)+ jx Q) R(pEN)].  Qpa(t)=imagliz () + jx 00} R(p ()]
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A.2.2 Pre-distortion

An example of pre-distortion is shown below:

Figure A-1  Example of Pre-distortion
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A3 Measurement Data Save Function

A3  Measurement Data Save Function

This function is used to save numeric data that is used in tables of measurement results and to plot graphs in
a CSV format file.

Only data that is displayed in the active window is saved. To save all displayed data ol the [our measurement
result windows, select each window to activate it and save the results in turn.

In the beginning of the file, the measurement parameters that are set by the user interface are written.

The measurement results are written following this portion.

A.3.1 Measurement Result Save Format (Two Tone)

A311 Vector

The measurement results of Vector are saved in the following format:

Aofofk sk Qogy]( HkdE
Measurement result name
Title line

The order of distortion, [requency, power [dBm|, power |dBce|, phase [degrec|

Example of Vector

ErE e Y RCSU]L Ed b o e

<<< Vector »>>>

Distortion, Freq[Hz], Power[dBm], Power[dBc], Phase[deg]
Rel Upper, -1000000, -1.2, 0.00, 0.0

A3.1.2 Power Spectrum

The measurement results of Power Spectrum are saved in the following format:

Aofofk sk Qogy]( HkdE
Measurement result name

Title line

Frequency, power [dBm|, power [dBe|

Example of Power Spectrum

fdokokE Qogy]( FEEEE

<<< Power Spectrum >>>
Freq[Hz], Power[dBm], Power[dBc]
-12600000, -63.5, -65.5

A4
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A3.13

A.3.2

A3.2.1

A 3.2 Measurement Result Save Format (AM/AM and AM/PM)

Power Time

The measurement results of Power Time are saved in the following format:

g Qgy]| FEEHE
Measurement result name

Time of waveform data start position
Time of wavelorm data slop posilion
Waveform data length

Title line

Sample numher, power [dBm|

Sample numbers are obtained by counting from the beginning of the waveform data in chronoclogical order.

Example of Power Time
ek Result ekske s
<<< Power Time >3
Start Time[s], 0.000000
Stop Time[s], 0.040000
Length, 25000

No., Power[dBm]
0,-63.5

Measurement Result Save Format (AM/AM and AM/PM)

AM/AM

The measurcment results of AM/AM arc saved in the [ollowing [ormat:

B 9 ReSult skekeksksk

Measurcment resull name

Title line

Characteristic input power [dBm], characteristic output power [dB(m)], reference output power [dB(m)}],
measurement input power |dBm], measurement outpul power |dB{(m)|

Example of AM/AM

S S (S B

<<< AM/AM Gain-Compression>>>

Character & Reference Power Input [dBm], Character Power Output[dB], Reference Power Ourput[dB],
Mcas Power Inpul|dBm], Meas Power Output|dB]

-62.21,32.32,32.32, -60.10, 30.23



R3681 Scrics QPT83 AMP Mcasurcment Software User’s Guide

A3.2 Measurement Result Save Format (AM/AM and AM/PM)

A3.2.2

A323

A-6

AM/PM

The measurement results of AM/PM are saved in the following format:

Aofofk sk Qogy]( HkdE
Measurement result name

Title line

Characleristic inputl power |[dBm|, characleristic output phase [deg], reference outpul phase [deg],
measurement input power [dBm], measurement output phase [deg],

Examplc of AM/PM

koot ok Result Sk

<<< AM/PM >>>

Character & Reflerence Power Input [dBm| , Characler Phase Quipul]deg], Reference Phase OQutput|deg],
Meas Power Input[dBm], Meas Phase Qutput[deg],

-62.21, 0.00, 0.00, -60.10, 32.46

CCDF
The measurement results of CCDF are saved in the following format:

HddkE Qagy]| FEdE
Measurement result name

Title line

Relative power |dB|, CCDEF | %], Refl relative power [dB|, Rel CCDF [%]

Example of CCDF

EE TR P [T

<<< CCDF >>>

Power[dB], CCDF[%], Ref Power[dB], Ref CCDF[%]
0.00, 59.0021, 0.00, 59.0010
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A324

A3.25

A 3.2 Measurement Result Save Format (AM/AM and AM/PM)

Power Spectrum

The measurement results of Power Spectrum are saved in the following format:

g Qgy]| FEEHE
Measurement result name
Title line

Frequency, power [dBm|

Example of Power Spectrum
wEdkd Rogyl] FEFEE

<<< Power Spectrum >>>
Freq[Hz], Power[dBm]
-12600000, -63.5

Power Time

The measurement results of Power Time are saved in the following format:

i Resu]t EEi

Measurement result name

Time of wavelorm data start position
Time of waveform data stop position
Waveform data length

Title line

Sample number, power [dBm]

Sample numbers are oblained by counting [rom the beginning of the wavelorm data in chronelogical order.

Example of Power Time
S S (S B
<<< Power Time >>>
Start Time[s], 0.000000
Stop Timels|, 0.040000
Length, 25000

No., Power[dBm]

0, -63.5

AT
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A4 Error Message List

A4 Error Message List

This section describes the error messages displayed on this instrument.

Table A-1  Error Message List
Error number Displayed message Description
-1250 No such file or directory. The file or directory does not exist.
Check the file name or direclory name.
-1251 Permission denied. The [ile operation is prohibited.
Check the drive name, file, or directory name,
-1252 Not encugh space on the disk. Not enough free space.
Delete all unnccessary [iles.
-1253 File read/write error, An error occurred during file T/0.
Check if there is sufficient disk space or the disk is
wrile-prolected.
-1300 Device is not rcady. No disk is inscricd.
-1400 There is no data in the effective state. | The requested data is not defined.
-1500 Option required. The specified option function is required.
-3210 Input Level is out of range. The input signal level is outside the permitied range.
Check the Rel. Level. Check the reference level or input signal level.
-3211 Auto Level Set cannot be succeed. Auto Level Set is not complete,
Signal level is not stable. Check to see if the input signal level is not constant
or il the atienuator is scl Lo manual.
-3227 Not available while analyzing. The requested operation cannot be accepted during
measurement {or analysis).
-3242 Cannot find out Burst. Burst cannot be found in the A/D data.
-3243 Not available in this modc. NoL available in this mode.

A-8
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[Bth LOWET] o 5-8,
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
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Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
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ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





