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R3860A/MRITTOMRIT68 Operation Manual

CAUTIONS WHEN USING THIS UNIT

SAFETY PRECAUTIONS

This unit has Microsoft Windows NT Embedded or Windows XP Embedded pre-installed.

The measuring function of this unit is dependent on the Windows environment. Do not alter the Windows
operating environment in any way other than described in this manual.

Furthermore, this unit is not a dala processor. Operale it only as described in this manual.

1. Non-permitted actions:

Installing other application programs.

Changing or deleting items in the contrel panel (except for "A.3 Network Settings™ and "A.4
Printer Installation Mcthod").

Opening or operating the existing files in C drive.

Operating other application programs during the measurement.

Upgrading the Windows operating system.

IT this unit does not Tunction correctly due Lo any of the above, reinstall the sysiem using the sys-
temn recovery disk.

For information on system recovery method, see section A.2, "R3B60A/R3ITTO/RIT68 System
Recovery Procedure).

2. Compuler viruscs

Depending on the operating environment and method, the system can be contaminated by a computer
virus. To use the system sceurcly, it is recommended (o take the following counter measures:

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

Make sure that any network has safety measures against computer viruses before connecting.
If infected with a computer virus:

Dclete all files in the D drive. Re-install the system using the recovery disk.

For information on system recovery method, see section A2, "R3BOOA/RITTO/RITE8 System
Recovery Procedure).

3. Application software:

When executing application programs on this unit, some operations may differ due to the Windows en-
vironment.

Cautions-1



R3860A/R3TTO/R3768 Operation Manual

CAUTIONS WHEN USING THIS UNIT

2. Limitations Imposed when Using Windows NT or Windows XP

2.1 Limitations Imposed when Using Windows NT

END-USER LICENSE AGREEMENT FOR MICROSOFT SOFTWARE

. IMPORTANT-READ CAREFULLY:

#  You have acquired a device (MINSTRUMENI™) that includes software licensed by [ADVANTEST] from Mictosoft Licensing Ine. or its affiliates (*MS”). Those
installed software products of MS origin, as well as associated media, printed materials, and “online” or electronic documentation ("SOFTWARE™) are protected by
intermiticonal intellectual property Liws and trestties. The SOFTWARE iy licensed, not sold. All rights reserved,

. [F YOU DO NOT AGREE TQ THIS END USER LICENSE AGREEMENT ("EULA™}, DO NUT USE THE INSTRUMENT OR COPY THE SOFTWARE.

INSTEAD. PRONPTLY CONTACT [ADVANTEST] FOR INSTRUCTIONS ON RETURN QF THE UNUSED “INSTRUMENT (S)” F'OR A REFUND.
ANY UsSE OF THLE SOFTYWARLE, INCLUDING BUT NOT LIMITED TO USLE ON THE INSTRUMENT, WILL CONSTITUTLE YOUR
AGREEMENT 1O THIS EULA (OR RATIFICATION OF ANY PREYIOUS CONSENT),

. GRANT OF SOFTYWARE LICENSE. This EULA grants you the tollowing Jicense:

¥

Cautions-2

You may use the SOFTWARE only on the INSTRUMENT.

NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. |ADVANTEST] HAS INDEPENDENTLY DETERMINLED
HOW TO USE TIE SOFTWARE IN THE INSTRUMENT, AND “MS™ HAS RELIED UPON [ADVANTEST[ TO CONDUCT SUFTFICIENT
TESTING TO DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE.

N{F WARRANTILS FOR THE SOFTWARE, T SOFTWARE is provided “AS IS” and with all faulis, TIIE ENTIRE RISK AS TO
SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK OF NEGLIGENCE} IS WITH
YOU. ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR
AGAINST INFRINGEMENT. I YOU [TAVE RECEIVED ANY WARRANTIES REGARMING TIE INSTRUMENT OR THE SOFTWART,
THOSE WARRANTIES DO NOT ORIGINATE FRONM, AND ARE NOT BINDING ON, “MY™.

Node on Java Suppert, The SOFTWARE muy conlyin supporl for progrums writlen in Java. Jave leehnology is not fault elerant and is not
designed, manufactured, or intended for use or resale as online control equipment in havardous environments requiring fail-safe performance, such
as 1n the operation of nuclear facilities, aircraft navigation or communication systems, 4ir trattic control, direct lite support machines, or weapuns
systemns, in which the Tailure of Java teehnology could lead diveetly 1w death, personal injury, or severe physical or environmental damage. Sun
Microsystems. Ine. has contractually obligated MS to make this diselaimer.

N Liability for Cerlain Damyges. EXCEPT AS PROHIBITED BY LAW, M8 SHALL HAVE NO LIABILITY FOR ANY INDIRECT,
SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THE SOFTWARE. TIOS LIMITATION SIIALL APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL
PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED FIFTY DOLLARS
(U.5.5250.00),

Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engincer, decompile, or disassemble the
SOFTWARE, except and only 1o the extent that such aciivity ts expressly permitied by applicable law netwithstanding this limitation,

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

EXPORT RESTRICTIONS. You acknowledge that SOFTWARIE s of US-origin, You agree w comply wilh all applicable inernational and
national laws that apply to the SOFTWARE, including the 1.8, Export Adminiswation Reguolations, as well as end-user. end-use and country
destination restrictions issued by U.S. and other governments. For additional information on exporting the SOFTWARE, see
http:fwww.microsoft.ecomfcxporting/.

If vou use the INSTRUMENT to access or utilize the services or functionality of Microsoft Windows NT Server 4.0 (all editions} or Micrasoft
Windows 2000 Server (all editions), or use the INSTRUMENT to permit workstation or computing devices to access or utilize the services or
functionality of Microsolt Windows NT Server 4.0 or Microsofl Windows 2000 Server, you may be required o oblain a Chent Aceess License for
the INSTRUMERNT and/or each such workstation or computing device. Please refer to the end user license agreement for Microsoft Windows NT
Server 4.0 or Microsoft Windows 2000 Server tor additienal intormation.
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CAUTIONS WHEN USING THIS UNIT

2.2 Limitations Imposed when Using Windows XP

END-USER LICENSE AGREEMENT

«  Youhave acquired a device (“INSTRUMUBNT™) that includes sofiware licensed by |ADVANTUST] fiom Microsolt Licensing lnk.
or its affiliates (“MS”). Those ingtalled software products of MS onigin, as well as associated media, printed materials, and “online”
or clectronic documentation (“SOFTWARE™) arc protected by internatienal intelleclual property laws and treaties. The
SOFTWARE is licensed, not sold Al rights reserved.

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

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

>
>

v

You may use the SOFTWARE only on the INSTRUMENT.

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

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

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

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

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

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

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

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

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

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

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

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

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

(specific tasks or processes) for which the INSTRUMENT has been designed and marketed by
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[ADVANTEST]. This license specifically prohibits any other 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, inclading copyright, in such content is not misappropriated. Owners of
such Secure Content (“Secure Content Owners”) may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates o the Microsoft DRM
components of the SOFTWARE (“Security Updates”) that may affect your ability to copy, display
and/or play Secure Content through Microsoft software or third party applications that utilize
Microsoft DRM. You therefore agree that, if you elect to download a license from the Internet which
enables your use of Secure Content, MS, Mierosoft Corporation or their subsidiaries may, in
conjunction with such license, also download onto your INSTRUMENT such Security Updates that a
Secure Content Owner has requested that MS, Microsoft Corporation or their subsidiaries distribute.
MS, Microseft Corporation or their subsidiaries will not retrieve any personally identifizble
information, or any other information, from your INSTRUMENT by downloading such Security
Updates.

NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting,
Remote Assistance, and Remote Deskiop 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 Microsoft products may require an additional license.
For both Microsoft products and non-Microsoft products, you shonld 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 yvou choose to utilize, the Internet
gaming or update features within the SOFTWARE, it is necessary to use certain computer system,
hardware, and software information to implement the features. By using these features, you explicitly
authorize M3, Microsoft Corporation and/or their designated agent to nse this information solely to
improve their products or to provide customized services or technologies to you. MS or Microsoft
Corporation may disclose this information to others, but not in a form that personally identifies you.

Internet-Based Services Components, The SOFTWARE may contsin components that enable and
facilitate the use of certain Internet-based services. You acknowledge and agree that MS, Microsoft
Corporation or their affiliates may antomatically check the version of the SOFTWARE and/or its
components that you are utilizing and may provide upgrades or supplements to the SOFTWARE that
may be automatically downlcaded 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 (il) webcasting or any other form of transmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided to you only as a convenience, and the inclusion of any link does not imply an endorsement of
the third party site by MS, Microsoft Corporation or their affiliates.

Additional Software/Services. The SOFTWARE may permit [ADVANTEST], MS, Microsoft Corporation
or their affiliates to provide or make available to you SOFTWARE updates, supplements, add-cn
components, o 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 Compenents and no other EULA terms
are provided along with the Supplemental Components, then the terms of this EULA shall apply.

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

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

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

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

This manual provides the information necessary to check functionality, operate and program this analyzer

1. Organization of this manual

This manual consists of the following chapters:

Safety Summary

To use the analyzer safely, be sure to read this
manual [irst.

1. INTRODUCTION

Explains the Analyzer, standard accessories,
operating environment, and saflely precau-
tions. Read this chapter before operating the
analyzer.

2. OPERATION
«  Explanation of Panel Surface
*  Screen Explanation
+  Measurement Channels and Windows

+  Basic Operation

Describes the names, functions and each part
on the panels. You can learn the basic opera-
tions of the analyzer through the examples
shown in this chapler.

3. MULTI-CHANNEL MEASUREMENT
*  Channel and Window Settings

*  Measuremenl Port, Frequeney, and Other Mea-
surcment Conditions

+ Trace Settings
*  Window Expansion Setting

*  Mecasurement Example

Explains how to set the active channel and
traces.

You can learn the basic operations of the ana-
lyzer through the measurement examples in
this chapter.

4, CALIBRATION
* 1 to 6-Port Full Calibration
*  Normalize
*  Calibration Kit Selection
*  Measurement Example

«  Extending the Measurement Reference Surface

Explains calibration.

You can learn the basic operations of the ana-
lyzer through the measurement examples in
this chapter.

5. SOFTWARE FIXTURE

Explains the functions and how to operate the
analyzer using these functions.

You can learn the basic operations of the ana-
lyzer through the measurement examples in
this chapter.

6. PROGRAM SWEEP
+  Program Sweep Editing
*  Measurement Example

Explains how (o edil program sweeps.

You can learn the basic operations of the ana-
lyzer through the measurement examples in
this chapier.

7. MARKER FUNCTION

Explains how to set markers.

Preface-1
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8. SAVING MEASUREMENT DATA
*  Save All S-parameters
*  Saving Specificd Data Only

*  Saving Picture Image Data

Explains how to save measurement data.

9, LIMIT TEST
*  How to Set the Limit Test Function
»  Limit Test Result Window

*  Mecasuremenl Sample

Explains the limit test.

10. TIME DOMAIN FUNCTION
«  Time Domain Translformation Function
*  Window Processing
*  Gate Function
*  Time Domain Transformation Mode

«  Transformation of the Time Domain Horizontal

Explains the Time Domain function.

Axis
11. DEVICE POWER SUPPLY Explains the device power source function.
12. FREQUENCY CONVERSION DEVICE MEASUREMENT |Explains the measurement of frequency con-
. Overview version device.
« Independent Seltings of the Power Source and
the Receiver
»  Mixer Measurement
*  Mixer Mcasurement Example
13. REFERENCE Lists menus and explains functions for each
e Menu Index menu item.
*  Function Explanations
14. REMOTE PROGRAMMING Explains how to set up the GPIB.
Also lists programming commands and shows
programming examples.
15. PERFORMANCE VERIFICATION The analyzer performance test methods are
described.
16. SPECIFICATIONS Provides the specifications for the analyzer.
APPENDIX Provides information such as message and

procedurce descriplions necessary [or using the
analyzer.
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2. Typeface conventions used in this manual

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

Pancl keys: Boldlace type Example: SINGLE, STOP
Soft keys: Boldface and italic type Example: Channel, Sweep

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

The software menu allows toggling between settings like an ON/OFF switch.,
For cxample, when turning olT the Trace Display ON/OFF [unclion, the annotation “Trace Display
ON/OFF (OFF)” is used.

3. Trademarks and registered trademarks

-

Microsoll® and Windows® are trademarks or registered trademarks of Microsolt Corporation in the
United States and other countries.

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

Preface-3
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1.1

1. INTRODUCTION

INTRODUCTION

This chapter gives a brief explanation of this unit, standard accessories, operating environment, and safety
precautions. Read this chapler helore operating the analyzer.

Product Description

This unit is the best analy zer [or evalualing the performance of RE components in the [requency range of 300
kHz to 20 GHz. This analyzer features to analyze characteristics of RF devices that have been including com-
plex functions such as balanced input and output devices, and multi-port devices.

High-speed measurement

The high-speed measurement of 5 us / point can significantly reduce test costs.

Multi-ports

This analyzer can be equipped with a maximum of 6 test ports.

When the analyzer is cquipped with 3 ports, an evaluation of unbalanced inpul devices and balanced oul-
put devices can be performed.

When the analyzer is cquipped with 4 ports, an evaluation of halanced input and output devices can be
performed.

In the 6-port type, the S-parameter [or up 1o 6 ports and the 3-port balance device can be measured.
Analysis function

A wide varicty of evaluations can be performed with capabilitics ol impedance conversion, removing

Jig circuit characteristics, matching circuit, balanced analysis, and time domain analysis, allows testing

of various kinds of devices.

This unil can evaluate the [requency conversion devices such as dividers and doublers by selting the
signal source and the receiver independently.

Adding the second signal source enables the mixer phase characteristics evaluation.

Measurement channels

Eight combinations (channels) for independent measurements are available. Each channel allows testing
of 16 ditferent characteristics simultaneously.

Large screen display

This analyzer is equipped with a 12.1-inch color LCD with a touch screen function. This allows easy
viewing and analysis of the complicated devices.

Detachable front pancl for production use (R3IB60A)

The front panel is detachable. When this analyzer is installed in automated test equipment, the front pan-
¢l can be placed in a separate location for production use. The [ront panels of the R3770 and the R3768
cannot be removed.

I-1
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1.2 Accessories

1.2 Accessories

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

Table 1-1 Standard Accessories List

Name ol accessory Type name Quantily Remarks

Power cable A01413 1 3pins plug

Special touch screen panel pen | SHN-STPEN-1

For touch screen panel operation

Ferrite core ESD-SR-250 1 For Ethernet cable
System recovery disk - 1 For system recovery
Opceration Manual ER3860A 1

1.2.1 Accessory for VSIM

Table 1-2 lists the accessories which are shipped with the analyzer that includes the built-in VSIM function,

If the accessories listed in Table 1-2 are damaged or missing at the time of delivery, contact Advantest or an
Advantest sales representative. Order new accessorics by model name.

Table 1-2  Accessory for VSIM
Name of accessory Type name Quantity Remarks
Ferrite core ESD-SR-250 4 For BNC cable

1-2
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1.3 Application Models and Accessories

1.3 Application Models and Accessories

Can select the model by which the best functions are combined (application model) for this unit depending

on the usage.

1.3.1 Function

2-PORT:

3-PORT:

4-PORT:

6-PORT:

ATT:

2nd 5G:

2nd ATT:

VSIM:

2-PORT test set
The basic model [or 2-PORT network analysis.

3-PORT test set

Itis effective in measuring the three port devices such as an antenna duplexer and the unbal-
ance (o balance conversion.

4-PORT Lest sct

It is effective in measuring the four port device of the balance input to balance output type.
In the 6-port type, the S-parameter for up to 6 ports and the 3-port balance device can be
measurcd.

8-GHz electronic output attenuator
20-GHz mechanical output attenuator
It is elfective in measuring aclive devices such as amplificrs.

The second signal source
Using the 2nd SG as the local signal enables the mixer phase measurement.

8-GHz electronic output attenuator for the second signal source
20-GHz mechanical outpul attenuator lor the second signal source

Device power source
It is used for the power source of amplifiers and the control voltage of switch modules.

Nonlinear analysis:

Independent settings of the power source and the receiver
Function of measuring the frequency conversion devices such as harmonics, dividers, and
doublers.

MDAS: Complicated measurement conditions [or the mulli port device measurcment application
software and for the balance devices can be set graphically.
EXT AMP port:

The exiernal amplilier can be connected (o the EXT AMP porl, which is added o PORTI,
for measurements in the range from 500 MHz to 8 GHz (8 GHz type) or from 500 MHz to
20 GHz (20 GHz type). (Only PORT1 can be added.}

The S-parameter of the power amplificr in the [ull 2-port calibration can be measured by
adding the appropriate attenuators to the mixer direct connection ports which are added to
R. A and B ch.

Up to 1 W can be output {rom the amplificr.
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1.3.2 Application Model

1.3.2 Application Model

Functions marked with + are included as standard equipment.

+  R3B60OA 8-GHz type Component Analyzer

Model ATT 2nd 5G 2nd ATT VSIM EXE{;A;?AP Nonlinear | MDAS
2-port Basic Modcl v
2-port Nonlinear Passive Device v v
2-port Active Device v v v
2-port Nonlinear Active Device v v v v v
3-port Basic Modcl v
4-port Basic Model v v
4-port Nonlinear Passive Device v v v
4-port Active Device v v v v
4-port Nonlinear Aclive Device v v v v v v
4-port High-power Active Device v v v
4-port High-power Amplilier v v v v v
6-port Basic Modcl v v
*+  R38B60A 20-GHz type Component Analyzer
Moxdel ATT 2nd SG 2nd ATT VSIM EXE;?TMP Nonlinear | MDAS
2-port Basic Model v
2-port Nonlinear Passive Device v v
2-port Active Device v v v
2-port Nonlinear Aclive Device v v v v v
3-port Basic Modcl ‘/
4-port Basic Model v v
4-port Nonlincar Passive Device v v v
4-port Active Device v v v v
4-port Nonlincar Active Device v v v v v v
4-port High-power Active Device v v v
4-pott High-power Amplificr v v v v v
6-port Basic Model v '
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1.3.3 Accessories

+ R3768 8 GHz Network Analyzer

Model ATT VSIM EXIOANMP Nonlinear | MDAS

2-port Basic Modcl

2-port Qutput Power Expansion v v

3-port Basic Madel

4-port Basic Model

4-port Quipul power expansion v

4-port For switch modules v

4-port High-power Active Device v

SISSS
SESSN S

4-port High-power Amplificr v v v

«  R3770 20 GHz Network Analyzer

Model ATT VSIM Exg(i:MP Nonlinear | MDAS

2-port Basic Model

2-port Qulpul Power Expansion v v

3-port Basic Model

4-port Basic Model

4-port Qutput power cxpansion v

4-port For switch modules v

4-port High-power Active Device v

SISSS
N RAYRYRYAY

4-port High-power Amplifier v v v

1.3.3 Accessories

Rack mounting kit

Pancl extension cable

Multi port test set

Automatic calibration kit
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1.4 Operating Environment

1.4 Operating Environment

= QOperating Environment

»  Avoid operation in the following areas, +  Use a noise cut filter when there is a large
amount of noise riding on the power line.

, Direct sunlight

. B T ‘-[/_> /4 =

(/ C E ‘_7_)(}
.. Corrosive ‘ L

b gas >

( o —

NS o C\‘"‘f\\
Vibration \JI Line filter o

*  Keep the analyzer at least
10 cm away from the wall.

—tf——

Front

Figure 1-1  Operating Enviromment

This unil should be installed in an arca which satisfies the lollowing conditions:

«  Ambicnl lemperature:  +5°C 10 +40°C (Operaling lemperalure range)
-20°C to +60°C (Storage temperature range)

+  Relative humidity: 80% or less (no condensation)
+ An arca free from corrosive gas

*  Anarca away [rom dirccl sunlight

* A dust-free area

*  An area free from vibrations

*+ A low noise area
Although this unit has been designed o withstand a certain amount of noise riding on the AC power
line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is unavoidable.
For highly accurate measurement, turn the power ON after this unit temperature has reached the room
lemperature level, and warm up this unit for 30 minutes.

= TInstallation position
This unit has an air outlet hole on its rear panel. Never block or plug the hole, as the resulting internal
lemperature rise will affect measurement accuracy.
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1.5 Supply Description

+ Installation position

*  There arc blowout type cooling lans on the rear pancl and sides. Additionally, there are ventilation
holes on the sides.
An increase in the internal temperature affects measurement accuracy, s¢ do not block the fans
and ventilation holes.

* Do nol use the analyzer in the upright position (o prevent injury.

1.5 Supply Description

1.5.1 Power Supply Specifications

WARNING:  Safety use this unit according te the power requirement.
This unit might be damaged in the case not following the power requirement.

The power requirement of this unit is shown in the [ellowing.
Use the power supply by which the power requirement of this unit is satistied.

100V 4« operation 220V, - operation
Input voltage range S0V -132V 168V -250V
Frequency range 48 Hz - 66 Hz
Power consumption 500 VA or below

* The supply voltage ol this unil is automalically changed over (100/240 V).

1-7



R3860A/R3TTO/R3768 Operation Manual

1.5.2 Connecting the Power Cable

1.5.2 Connecting the Power Cable

WARNING:

1. Power cable
s Use power cable of the attachment for prevention electric shock and fire.

« Use power cable in accordance with the safety standard of the country for use excluding Japan. A sepa-
rately-sold plug for overseas use is available. For more information, contact the Advantest service depart-
ment.

* When vou connect power cable with the outlet, turn off the power switch.
« When you pull out power cable from the outlet, have the plug.
2. Protective earth
s Connect the power plug cable with the power outlef which has the protective earth terminal.
s If the code for the extension without the protective earth ferminal is used, grounding will be defeated.

To AC power oulel Ground pin

3-pin power cable

Figure 1-2  Power Cable
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1.6 System Setup Cautions

1.6 System Setup Cautions

1.6.1

1.6.2

1.6.3

W

R

Notes on the Use of Parallel I/Q Ports

In +5V power outpul from parallel 170 port, maximum current capacity is 100mA.
Use it within T00mA.

An overcurrent protective device is installed in the +5 V power supply, which supplies power through
the parallel YO port. If an overcurrent low of more than 100 mA occurs, the power supply shuts
down.

When the problem causing the overcurrent is solved, the power supply is automatically resumed.

Usc the shicld cable [or the cable [or parallel /O porl. {To prevent mallunclion by noisc)
The standard of the cable [or the radiation test of this unit is MO-27,

Do not bundle /O cable and AC power line when wiring.

Notes on the Use of Serial I/O Ports

The length of the cable used for serial 1/0 port is 15 m or less.
Use the shield cable for the cable for serial YO port. (To prevent malfunction by noise)
The standard of the cable used for the radiation test of this unit is A01235.

Do not bundle YO cable and AC power line when wiring.

Note on the Probhe Connector

When a cable is connected (o the probe connector [or any purposcs other than the automaltic calibration kit
(R17050), the cable must have countermeasures against radiation installed.
For more information on countermeasures against radiation, contact an Advantest service representative,
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1.7 Measurement Time

1.7

1.8

Measurement Time

The sweeping time of this unit is determined by frequency set-up time and data acquiring time.

As the SWEEP TIME on the display screen shows the data acquiring time, the actual sweep time becomes
longer than the displayed SWEEP TIME under the influence of [requency sel-up lime.

Test Port Overload Cautions

The maximum input level for the test port is +10 dBm in the 8-GHz type, and +1 dBm in the 20-GHz type.

Il a power exceeding al least 5 dB more than the maximum measurcment level is input, "Overload” is dis-
played.

Make sure the test port is not overloaded. An overload may damage the analyzer.

I an electrically charged measurcment ilem is connecled o the lest port, a transicnt vollage is applicd and
the analyzer may become damaged. Do not input 216 V or more.

CAUTION:
1. When using this analyzer on automated machinery, make sure it is well grounded. Poor grounding may electri-
cally charge the measurement item.

2.  Ifaveltage is applied to the measurement item, discharge the electricity before connecting the measurement item
to this analyzer.
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1.9 Notes on Use

1.9 Notes on Use

1. Before starting the measurement
When turning on the power, don’t connect DUT.

Before starting the measurement, check to see the output power level.

CAUTION: Due to the initial setiings, the 8-GHz type outputs a + 10 dBm signaol and the 20-GHz type outputs
a +0 dBm signal to each test port.

2. Removing of case
Do not open the case to one except service personnel of our company.
This unil has a high temperature part and a high pressure part.

3. When abnormality occurs

When smoke riscs [rom this unil, smell nastily, or rear unusual sound [eel, turn ofl the power swilch.
Pull out power cable from the outlet. And contact to our company.

When the error message is displayed as "Source Unlevel”, the output signal of this unit is under abnor-
mal conditions.
Stop measuring promptly and contact us because the measurement device may be damaged.
The address and the telephone number of our company are in the end of this manual.
4. Warm up
After this unit icmperature has reached the room lemperature level, wrn the power swilch ON and warm
it up for 30 minutes.
5. Electromagnetic interference.
High frequency noise of the small power 1s generated at this unit use,
Therelore, clectromagnetic interference is gencrated o the (elevision or the radio by an improper instal-
lation and use of this unit.
Il the power ol his unil is turned off, and the clectromagnetic interlerence is reduced, then this unit is
the cause it
Prevent clectromagnetic interlerence by the [ollowing procedure.
= Change the direction of antenna of the television or the radio.
*  Place this unit the other side of the television or the radio,
= Place this unit away from the television or the radio.
*  Usc another linc ol power source [or the elevision or the radio than this unil.
6. Prevention ol Electrostatic Buildup

To prevent damages to semiconductor parts from electrostatic discharge (ESD), the precautions shown
below should be laken. We recommend that two or more measures be combined to provide adequate pro-
tection from ESD. (Static electricity can easily be built up when a person moves or an insulator is
rubbed.)

Countermeasure example

Human body: Use of a wrist strap (sce Figure 1-3).

Floor in the work arca:  Installation of a conductive mat, the use of conductive shoes, and grounding
(see Figure 1-4),

Workhbench: Installation of a conductive mal and grounding (scc Figure 1-5).
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1.9 Notes on Use

Wrisl slrap
% BEquivalent resistance

¢ Approx. IMQ

Ground

Figure 1-3 Countermeasures for Static Electricity of Human Bodies

Workbench
Equivalent resistance
10° to 10°02

] s

1ML

i /
Foor R TR Y

Caonductive shocs Conductive mat Ground

Figure 1-4  Countermeasures for Static Electricity of Work Site Floor

<oy Conductive mat Conducltive mat Conductive mat
Copper [oil
e \ Workbench \ Workbench Conductor \ Workbench
\ i v 0_) / ) 5
et
CH o N
IMQ MO
§ 1M
IMQ
Ground Ground N CGround
{Method 1) (Mcthod 2) U1 {Method 3)

Figure 1-5 Countermeasures for Static Electricity of Workbench

7. Transport precautions

Handle the analyzer with care due to its heavy weight,
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1.9 Notes on Use

Precautions when turning the power ON

Do not touch the panel and keyboard during the system startup immediately after the power is ON.
Doing so could cause malfunctioning of the system.

Turning the power switch OFF causes the analyzer to begin shutdown processing, Do not touch the pow-
er switch during shutdown processing. Doing so could cause the system to restart.

Precautions lor the network connection

When the analyzer is connected to a network and "Obtain IP address from DHCP server" is set in the TP
address sclting. Il the 1P address cannol be obtained, the analyzer cannot bool as a measuring instrument.
In that event, connect the keyboard, select "Set the TP address,” and set an appropriate value.

. Message Boxes

A message box is displayed in the event ol system problems or improper operation. Entering values or
menu operation is not ignored while a message box is displayed. Perform operations after the message
box disappears.

. Dialog Boxes

The following dialog boxes are not deleted when preset. Click the close button of each dialog box to
delete.

Explorer Dialog Box

Newwork Sclup Dialog Box

Add Printer Dialog Box

Adjust Time Dialog Box

. Handling the Touch Screen Display

The touch screen includes a glass. Strong shocks can break the panel, so do not apply excessive force to
the screen.

Be sure to use the included special touch screen pen during operation. Do not use a mechanical pencil,
hall-point pen, or other hard pointed object. Doing so will damage the screen.

. Forced Termination of the System

The power cannol be wrned olT even il the power switch is pressed when the system stops responding.
In such cases, keep pressing the power switch (for about 3 seconds) to force termination of the system.
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1.10 Precautions for Attaching and Detaching the Pangl

1.10

Precautions for Attaching and Detaching the Panel

As for the R3BO0A, the panel can be used detaching from the measuring part.

Read the following precautions before detaching the front panel.

NOTE:  An opfional cable is required when using the analyzer with the panel detached.

+ Ilhe power is ON, turn the power OFF and remove the power cable [rom the analyzer 1o ensurc that
the analyzer is not operating.

*  Be careful not to catch your fingers when attaching or detaching the panel.

+  Place the analyzer on a stable and horizontal workbench when attaching or detaching the front panel.

+  Remove the screws [rom the Tour locations indicated on the [ront sides of the analyzer.

*  Hold the panel firmly when removing the screws to prevent it from falling.

s Pull the panel forward after removing all the screws from the four locations.

*  Remove the cable connected between the front panel and the main unit.

+  Usc the analyzer only alter replacing the connection cable with a dillerent connection cable suited Lo
the application.

= Use the following types of screws when screws are lost.
Two screws on the right side: Flat-head screws M4X35 (iron or stainless stecl)

Two screws on the left side: Flat-head screws  M4X14 (iron or stainless steel)
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1.10.1 Precautions for Transport and Operation

1.10.1 Precautions for Transport and Operation

= Ensure the panel is secured with screws during transport.

* Do not stand the panel in the upright position during operation.
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1.11 Cables Used to Connect External Devices

1.11 Cables Used to Connect External Devices

The following cables are recommended for connecting external devices to this unit.

Table 1-3  Recommended Cables for External Devices

Name Port name Length Remarks
VGA cable KCR-VGAZK 2m Shield cable with core
Printer cable KPU-DOSV2K 2m Shicld cable with core
Serial cable KRS-DVOFF2ZK 2m Shield cable with core
TSB cable KB-USB-2BK 2m Shield cable
Ethernet cable KB-STP-05K S5m Shield cable (refer to Figure 1-6)
BNC cable A01037-1500 1.5m Shicld cable (for VSIM)

Use the Ethernet cable with the supplied ferrite core (ESD-SR-25) assembled as shown in Figure 1-6.

When using the BNC cable that is connected to the VSIM port, attach the supplied ferrite core (ESD-SR-250)

Figure -6 Ferrite Core Assembly

10 the BNC cable as close 1o the main unil as possible.
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1.12 Cleaning, Storage and Transportation

1.12 Cleaning, Storage and Transportation

1. Cleaning
Wipc the dirt of this unit off with a solt cloth (or wet cloth). Atthis lime, atiend 1o the following points.

* Do not remain the fluff of the cloth and do not soak water into the internal of this unit.
= Do notuse an organic solvent (for example, benzene and acetone, etc.} which changes plastics in
quality.

2. Siorage
Storage temperature of this unit 0 is from -20°C to +60°C. Do not store it out of this temperature range.

The cases in which this unit is not used for a long time, cover with the vinyl cover or put in the cardboard
box and prevent dust. Keep it in a dry place where dust and direct sunshine are prevented.

3. Transportation
When you transport this unit, pack it equally to the first packing material or any more.

Packing procedure
1. Wrap this unit itself with cushion material and put in the cardboard box,
2. Alflter putting attachment, pul cushion again.

3. Shut the lid of the cardboard box. Fix the cutside with a string or tape.

1.13 Calibration

This analyzer system requires yearly calibration. Calibration work should be done at an Advantest Corpora-
tion site. Please contact Advantest Corporation concerning the calibration.
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1.14 Replacing Parts with Limited Life

1.14 Replacing Parts with Limited Life

This unit uses the following parts with limited life that are not listed in Safety Summary.

Replace the parts listed below after their expected lifespan has expired.

Part name Life
Panel key switch 1,000,000 umes operating life (Estimated)
LCD (liquid erystal display) back light | 50,000 hours operating life (Estimated)
Rotary encoder 2,500,000 operalions (Estimated)
Fan 40,000 hours in operation (Estimated)

Lithium battery tor memory backup | Approximately 3 years (Estimated)

Mechanical output attenuator 2,000,000 omes
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1.15 Product Disposal and Recycle

1.15 Product Disposal and Recycle

Disposal of this product should comply with the regulations and laws that are established by your country
and municipality.

When (reating this product, separately collect components according o this chapler 1o prevent the spread off

substances, which may be harmful to humans, and to protect the global environment.

Components, which must be separately collected. are shown in the following table.

The treatment of this preduct should comply with the relevant laws of your country and waste-disposal reg-
ulations ol your company.

Quantity when

Name Component Location maximum Remarks
configuration
Mercury LCD backlight Front panel 1
Baticrics Lithium ballcrics CPU board 1
AAT-4470AT705
Printed circuit boards | PLK-*#, PEK-** Inside the instrument 065
PLB_::::::’ PEB-##
PEF-#*
Plastic containing - - -
halogenated flame
retardants
CRT - - -
LCD AHN-TNB(31*17 Front panel 1
External electric DCB-#** Accessories 1 Power cable
cables DCP-#+ 4 Semi-rigid cable
{OPT17)
Arsenic compound GaAs amplifier BEF-030002 225
scmiconduclors GaAs swilch BEK-030356
GaAs attenuator BEK-030057
GaAs FET THKO12
THKOE(}
THK084
THEK092
THK1(3







R3860A/MRITTOMRIT68 Operation Manual

2.

21

2.1.1

OPERATION

Explanation of Panel Surface

Front Panel

2. OPERATION

8]

N

-

%[ AERBNVEET R3060A RF COMPQMENT ANALYZER  300kHz- 20GH:

Gl )
E@EE ]
DEOM

Nameplate

Touch panel display

Power switch

Entry key block
Floppy disk drive
I/F connector block

Test port block

Figure 2-1  Front Pancl

The nameplates vary depending on the model.

Displays measurement data, setting conditions, and other infor-
mation. Setting conditions can also be changed using the touch
panel function.

Power ON/OFF switch. Power is turned OFF after system shut-
down when OFF is selected.

Key switch block [or changing scitings.
3.5-inch tloppy disk drive.
I/F connector block for the keyboard and mouse,

Test port connector block for measurements differs depending on
the model.
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2.1.1 Front Panel

8. Grounding terminal Grounding terminal for wrist strap connection to prevent static
electricity shocks. Ttis connected to the chassis ground of the ana-
lyzer.

9. HDD access lamp Lights when the hard disk drive (HDD} is accessed.

10, Power lamp Lights when the power is ON.

*  Entry key block

a. Backlight key Turns the backlight of the display ON/OFE
b.  Application keys Keys for selecting applications on the side menu display.
¢.  Program keys Mecasurcment control keys.

SINGLE: Exccules one measurcment,
STOP:  Stops continuous measurement.
START: Starts continuous measurement,

d. Encoder and up and down keys
Encoder and up and down keys

CAUTION: Rotating the data knob too guickly may negate the set-
ting accuracy.

2-2
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—

G

Unit input keys

Reset keys

Key lock key

T/F connector block

a.

b.

C.

Scrial I/0) conncelor

Mouse connector

Keyboard conneclor

2.1.1 Front Panel

Keys for input of values.
BS: Backspace key

Gip: Unit key - GHz for frequency data; psec for time data.
M/n: Unil key - MHz [or [requency data; nsec for time data.
kAu: Unit key - KHz for frequency data; psec for time data.
ENT: Basic unit key - Hz for frequency data; sec for time data.

Keys for initialization of the unit. Pressing both keys simulta-
neously performs initialization.

Locks key inpul. Operation toggles between ON/QOFE.

Serial /O connector [or accessorics.

Mouse connector. Connect the mouse before turning the power
ON.

NOTE:  The mouse cannot be used if it is connected after power ON.

Keyboard conneclor.

NOTE:

1. The keyboard cannot be used if it is connected after power ON.

2. Do not operate the fronf panel while pressing any keys on the key-
board.
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2.1.1 Front Panel

= 2/3/4-port type test port block

|

A WOL Y21 B 40 OC VO FTUIC

! ! !

c—»

a b ¢
a. Testport | Test port 1 inpul conneclor
b.  Test port 2 Test port 2 input connector
c. Testport3 Test port 3 input connector (3-port and 4-port Lype)
d. Test port 4 Test port 4 input connector (4-port type)
e. Test port LED Signal is output from the port with the it LED.

= H-port type test port block

A VAN ST S AT DO ORI ST

C
a. Testport 1 Test port 1 input connector
b.  Test port2 Test port 2 input connector
¢. Testport3 Test port 3 input connector
d. Testportd Test port 4 input connector
c. Testport 5 Test porl 5 inpul conneclor
f.  Testport6 Test port 6 input connector
g.  Test port LED Signal is outpul from the port with the lit LED.
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2.1.1 Front Panel

= EXT AMP port type test port block

—_— i — A
AR A0V BC

T

B ©
5 o —]

Rch port

Ach port

Bch port

External amplificr port
Test port 1

Test port 2

Test port 3

Test port 4

Test port LED

FATER L] LD 8 T,

[ ! [

f o h

Rch input connector

Ach inputl conneclor

Bch input connector
External amplificr connector
Test port 1 input connector
Test port 2 input connector
Test porl 3 inpul connector
Test port 4 input connector

Signal is output [rom the port with the lit LED.
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2.1.2 Rear Panel

2.1.2 Rear Panel

12

Figure 2-2 Rear Panel

1.  AC power conneclor 3-pin terminal which uses the middle pin lor the ground.

2. Power breaker Power breaker, Forces OFF when the flow of current is excessive,
3. GP-IB connector 1 GP-IB conncctor [or non-controller.

4. GP-IB connector 2 GP-1IB connector for controller (option).

5. LAN conncclor LAN connector for 10BascT.

6. Printer connector Connector for printer connection.

7. Video connector Video output connector,

8. R8-232 connector RS-232 connector for accessories.

9. External standard source connector
Connector [or input of external standard frequency.

10. Parallel /O connector /O port used for telecommunications with automatic machinery
and other external equipment,

11. Tesl scl conneclor Test sel conneclor [or accessorics.
12. Probe connector Connectors for probe power (£15V output).
13, VSIM conneclor Outpul connectors for the device power supply (VSIM).
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2.2 Screen Explanation

2.2 Screen Explanation

221 Operation Menus

Five Lypes of operalion menus arce displayed on the screen. The menus arc operated using the touch pancl
Or mouse.

The side menu can also be operated from the panel kevs.

1. Main menu 2. Pull-down menu 3. Tool menu 4, Side menu

File Setup Cal Fixture Marker System :Config
Explorer o

Network Sstup ...
Add Printer ...
Adiust Time

Version ..

5. Dialog box 6. Status bar
Figure 2-3  Operation Menus

1. Main menu All functions can be operated from this menu. Clicking on the
menu displays the pull-down menu.

2. Pull-down menu ... on a menu indicates that it is a dialog box. Clicking on a menu
with ... displays a dialog box.

3. Tool menu Changes command excecution ol the side menu.

4,  Side menu ¥ on the menu indicates that the side menu is hierarchized.
Clicking on a menu with § displays the hierarchical menu.

5. Dialog box Displays the box of menus which set the measurement conditions
and execute the measurcmenis.

6. Status bar Indicates the operating status of the unit. The channel number
which executes the measurement lights up.
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2.2.2 Windows

CAUTION: This operation manual describes the menus that are available when the unit’s configuration is at

a maximum.
The displayed menus may differ depending on the model, number of ports, or the configuration of

options.

2.2.2 Windows
A maximum ol 16 windows indicating the range of measurcment data can be displayed.

Window No. | Window No. 1 indicator

Closcs the window. *1

Window No. 4 indicator

Window No. 4

*1 This bullon operales in the same way as the Delele Window bullon on the 1ool menu.
Figure 2-4 Window

Each window displays the main setting conditions as annotations. These annotations vary depending on
the numher of displayed windows.
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Channel
Measurement port
Active trace

Non-active trace

Start Frequency
Qulput power
Stop Frequency
Marker

Marker list

2.2.2 Windows

Displays the channel number of the window.
Displays the measurcment porl setling.
Displays active trace information.

Displays non-active trace numbers. Clicking it changes to the
aclive (race.

Displays the start frequency.
Displays output power.

Displays the stop frequency.
Displays the active marker value,

Displays the marker list.
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2.2.3 Trace

2.2.3 Trace

Traces display the results of format processing and calculation processing of measurement data. Sixteen
traces can be displayed in one window.

Window

Trace No. 1

Trace No. 2

Figure 2-5  Trace
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2.2.4 Window and Trace Click Actions

2.2.4 Window and Trace Click Actions

When multiple windows are displayed, click on the displayed window to switch the active channel and the
active window.
In addition, click on the window number and the trace number to zoom in on the clicked window and (race.

1. When four windows are displayed, click on the window number_L to zoom in on Window 1. The win-
dow number display changes to <<1>> to indicate that the window is zoomed in on.
Click again on the window number << 1> 10 return 1o display multiple windows.

Click

2. Click on the non-active trace number TR2 to switch Trace 2 into the active trace and display the trace
information.

Click
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2.2.4 Window and Trace Click Actions

3. Click on the active trace number TR2 to display only the active trace.
The active trace number display changes 1o <<TR2>> (o indicale that only the aclive trace is dis-
played. Click again on the active trace number TR2 to return to display multiple traces.

Click
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2.2.5 Messages

2.2.5 Messages

The unit displays the operating status in message boxes.

1. Message Indicates normal operating status.

2. Warning The operating conditions change if an operation other than the
operating conditions ol the unit is excculed and this warning mes-
sage is displayed.

3. Error Displayed in the event of erroneous operation or improper execu-
tion,

See the Message List in the "A.1 Message List” for explanations of warning and error messages,
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2.3 Measurement Channels and Windows

2.3 Measurement Channels and Windows

The unit uses a concept of measurement channels and windows. Measurements are executed using measure-
ment channels, and measurement results are displayed in windows.

231 Measurement Channels

This model has sixteen independent measurement channels.

Mcasurement condilions, calibration, soltware [ixtures, and race can be sel separately [or cach measure-
ment channel. Therefore, up to sixteen different types of measurements can be effected simultaneously,
Up to 16 traces can be set for a channel. S-parameters, formats, and other data analysis can be set for cach
trace.

[ B 3t
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2.3.2

2.3.2 Windows

Windows

Screens which display measurement data are called windows.

There are a total of 16 windows. Measurement channels are allocated to each of these windows.

A maximum of 16 traces can be displayed in one window.

Even il trace i3 set [or the measurement channel, trace results are not displayed unless valid. (However, the

measurement is executed.)

Window I setiing:
W] ¥ &

S Waow T Wi 365
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2.4 Basic Operation

2.4 Basic Operation

24.1

2-16

Use of Operation Menus

The lunctions of this model are operated [rom the main menu and (ool menu.

The functions can be operated by using the dialog box from the main menu. The list of operation menus is
displayed in the dialog box and it is useful when setting complicated measurement conditions.

Frequently used Tunctlions can he easily operated from the tool menu using the side menu. It is useful when
changing the measurement conditions while watching the measurement on-screen.

Use the touch panel for menu operation. Additionally, use the panel keys for input of values within menus,
The mouse and keyboard also can be used.

1. Main mecnu

Clicking on the main menu displays the pull-down menu. As shown below, there are three operation
[ormals in the pull-down menu.

1. Directly execute the clicked menu function.

Displays the side menu, >> is at the end of the menu.

WM

Display a dialog box. ... is included at the end of the menu.

=== Clicking Save Settings... displays the Save dialog box.
(As in three, above.)

Clicking Print executes print.
(As in one, above.)}

Clicking Cal displays the Cal pull-down mcnu.

Clicking Cal Menu displays the Cal Menu side menu.
(As in two, above.)
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2.

%Y

2.4.1 Use of Operation Menus

Tool Menu

o e

Limit
5

Clicking the menu displays frequenty uscd lunctlions in the side menu. Inclusion ol [requently uscd
functions allows ease of operation.

Dialog Boxes

As shown below, there are four formats in dialog boxes.

1.

2
3.
4

Directly execute the clicked menu function.
Toggle between ON/OFE. A check mark is displayed [or ON.
Display the pull-down menu and select the menu. The selected menu is indicated.

Input values.

Check box

Clicking on the check box switches the sequence measurement ON and OFF.
A check mark is displayed for ON.

('Two cases)

Pull-down menu

Clicking the Lin FreqW displays (he
pull-down menu.

(Three cases)

Valuc input box Excculion swilch
Input values using the ten-key pad alier Clicking Close closcs the dialog box.
clicking the box. (One case)

(Four cases)
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2.4.1 Use of Operation Menus

4, Side Menu

The main menu and tool menu are operated from the touch panel or mouse, and all side menus can
be operated from the panel keys.

Side menu

— Application keys
Select or execute the corresponding menu.

™ Pull down menu
Clicking the menu or pressing the application key displays the menus in
the directory immedialely below.

Value input
Clicking the menu or pressing the application key sclects the extbox
and allows data entry.

Morce menu
Clicking the menu or pressing the application key displays the menu on
the next page.

o= Rcturn menu
Clicking the menu or pressing the application key displays the menu in
the directory immediately above.

5. Soliware keyboard

The software keyboard is used to enter character strings such as window titles and status titles.

Clear key
Erases all the entered characters.

Enter key
Page key Applies the entered characters and
Page 1: Capilal letiers closes the software keyboard.

Page 2: Lower-case lellers
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2.4.2 Simple Measurement Example

24.2 Simple Measurement Example

This section explains operation of the tool menu for measurement of an 4 GHz bandpass filter.

Power ON

Connecet the power cable only afller confirming that both the power breaker on the
hack and power swilch on the front pancl arc OFF.

Turn ON the power breaker on the back first, and then turn ON the power switch
on the front panel.

The initial screen will be displayed in approximately three minutes.

NOTE:  Use the unit within the ambient temperature range to ensire exact measure-
ment. Additionally, let the unit warm up for about 30 minutes after power
ON.

Connect Test port 1 and Test port 2 to the filter as shown in the diagram below.

Mecasurcment port and [requency sellings

5.
6.
7.

Trace and scale setlings

8.

Press Port on the tool menu to display the Port side menu.
Press P12 to set the measurement port to the 2-port of Port 1 and Port 2.

Press Start, 4, Gfp, Stop, 5 and G/p 1o sel the Start Frequency o 4 GHz and the
Stop Frequency to 5 GHz.

Press Meas in the tool menu and then $27 1n the side menu to set Trace 1 to S-
Parameter: S21.

Press Aetivate Trace in the (ool menu and then Trace 2 in the side menu Lo sct
Trace 2 1o Active Trace.
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2.4.2 Simple Measurement Example

10. Press Meas in the tool menu and then $171 in the side menu to set Trace 2 to §-
Parameter: S11.

Window 2 settings

11. Press Add Window in the tool menu to display Window 2.
12. Press Active Trace in Lhe ool menu o display the Active Trace side menu.

13. Press Trace I On twice. The ON display disappears and Trace 1 disappears from
Window 2,

14. Press Trace 3. The menu is swilched 1o ON and display Trace 3 in Window 2.

15. Press Meas in the tool menu and then $22 in the side menu to set Trace 3 to S-
Parameter: S22.

2-20
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2.4.2 Simple Measurement Example

Power OFF

16. Turn the power switch OFF. The power will be turned OFF atter system shut-
down processing is completed.

2-21
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3.1

3. MULTI-CHANNEL MEASUREMENT

MULTI-CHANNEL MEASUREMENT

This model has sixteen measurement channels. The measurement port, frequency, and other measurement
conditions can be sct lor cach measurement channel. Therelore, a maximum ol sixicen measurements can be
executed simultaneously.

Additionally, up to 16 display screens can be selected for each measurement channel, which allows optimum
multi-channel measurement.

Channel and Window Settings

Click Add Window in the tool menu to display a window for the active channel. Click Delete Window to close
the window.

Active channels can be selected from the CH Ne. in the tool menu. CH 1 to CH 8 can be set on the window
as they are displayed by default. Click More CH to display and set CH 9 to CH 16.

Figure 3-1  Active CH Tool Menu

Set an active channel, Measurement ports and frequencies are set to the active channel. Channel [ is set as
the active channel by default. A channel, which has no window displayed, can alsc be set as the active chan-
nel.

(98]
|
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3.2 Measurement Port, Frequency, and Other Measurement Conditions

3.2 Measurement Port, Frequency, and Other Measurement Conditions

]

Set the measurement port, frequency, and other measurement conditions here for the active channel set in part
3.1. The measurement conditions can be set in Port, Stimulus, Start, Stop, Cent, and Span in the tool menu.

Port

Stirmnulus

Start

Stop

Cent

Span

Time
Damain

ra

Figure 3-2  Measurement Conditions Settings

Sets a measurement port in the Port side menu. When None is
selected, no measurement is performed.

Scis the sweep lime, sweep Lype, trigger mode, the number of
measurement points, and output power in the Stimulus side menu.

Sets the start frequency.

Clicking Stert displays the entry menu in the upper right of the
screen. The value can be entered from either the panel key or the
entry ment.

Scts the stop frequency.

Clicking Stop displays the enlry menu at the upper right of the
screen. The value can be entered from either the panel key or the
entry menu,

Sets the center frequency.

Clicking Cent displays the entry menu at the upper right of the
screen. The value can be entered from either the panel key or the
cnlry menu.

Sets the frequency span.

Clicking Span displays the entry menu at the upper right of the
screen. The value can be entered from either the panel key or the
cnlry menu.
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3.3 Trace Settings

3.3 Trace Settings

Measurement results are analyzed as traces. There are 16 traces for each measurement channel. Therefore, a
maximum of 16 ditferent analyses can be executed for each channel.

Traces can be scl in Active Trace, Meas, and Format in the ool menu.

Set the trace here for the active channel set in part 3.1.

3
Figure 3-3  Trace Settings
1. Active Trace Turn on and set the trace selected in the Active Trace side menu
as the active trace. Select the active trace again to turn oft the
lracc.
2. Meas Sets the active trace S-Parameter in the Meas side menu.
3. Format Sets an active trace [ormat in the Format side menu. LogMag,

Phase, Delay, Smith, or Polar can be sclected.

)
™
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3.3.1 Trace Memory

3.3.1

]

Trace Memory

Trace memory is an internal domain used for storing displayed trace data. A trace memory section is avail-
able for each trace data item. Channel measurements can have 106 trace data items stored in 16 trace mem-
ory scclions.

Displayed trace data items are copied to the trace memory. Trace data or calculation results of trace data
and memory can be displayed.

Click Memory in (he lool menu o display the Memory side menu.

|.  Disp Data ON/OFF Sets the trace memory waveform display to ON or OFF

2.  Disp Mem ON/OFF Seis the trace memory wavelorm display 1o ON or OFF
When Data to Mem is executed, the display is set to ON automat-
ically.

3. Data to Mem Copics displayed trace data Lo trace memory.

Trace data items selected in the Active Trace are copied.

4. Trace Math off Turns oft the four basic mathematical calculations between trace
data and trace memory.

5. Trace Math Data/Mem Divides the data into memory and displays the results as trace
data.

6. Trace Math Data-Mem Subtracts the memory [rom the data and displays the resulls as
trace data.

7. Trace Math Data*Mem Multiplies the data and memory and displays the results as trace
data,

8. Trace Math Data+Mem Adds the data and memory and displays the results as trace data.
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3.4 Window Expansion Setting

3.4 Window Expansion Setting

The window layout can be changed freely.

The screen is split into rows or columns and a number of windows to display in each row (column) can be
specified. The display can be divided up 1o 4 rows or columns and cach row or column can have up (o 5 win-
dows.

Click Window in the tool menu and then click Display Mode in the side menu.

Display Mode side menu

1. Split Mode Standard Displays all windows equally, The Column and Size (5) settings
arc ignored.

2. Split Mode Horizontal Splits the display horizontally into the number of windows speci-
fied in Column.

3. Split Mode Vertical Splits the display vertically inte the number of windows specificd
in Column.

4,  Window Size Displays the Window Size side menu which sets the number and

the ratio of splil-screen displays.

Window Size side menu

1. Row I to 4 Column Specilics numbers of windows 10 be displayed in cach row and
column.
A maximum of five windows can be specified for each row or col-
umn.

2. Row I to 4 Size (%) Specilies size distributions [or rows {columns) in percenlages.

48]
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3.4 Window Expansion Setting

In the following example, the display layout for all windows is changed.

1. Standard split

The following is the standard display layout for each window. All windows have the same dimensional
size.

2. Horizontal split

The display is split horizontally into 2 rows. The first row is set to have 2 windows and the second row
is set to have 3 windows.
Size distributions arc 60% [or the [irst row and 40% for the sccond row.

w2
o
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3.4 Window Expansion Setting

Vertical split

The display is split vertically into 2 columns. The first column is set to have 2 windows and the second
column is set to have 3 windows.
Size distributions are 60% [or the [irst column and 40% for the sccond column.

%)
1
-]
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3.5 Measurement Example

3.5

]

Measurement Example

This example explains simultaneous measurement of an 800 MHz band filter and 1.9 GHz band filter using
two measurement channels.

The procedures outlined below begin with the model in initialized status.

Connect test port 1 and test port 2 to the 800 MHz filter, and test port 3 and test port 4 to the 1.9 GHz filter
as shown in the diagram below.

Mecasurement Channel 1 Sellings

L.

Click Port in the tool menu to display the Port side menu.

Measurement channel 1 is the valid channel when the model is in initialized sta-
tus. Theretore, the following operations are set for Measurement channel 1.
Click PI2 1o set the measurement port to the 2-port of Port 1-Port 2.

Press Start, 8, 0, 0, M/n, Stop, 9, 0, 0 and M/n to set the Start Frequency to 800
MHz and the Stop Frequency 1o 900 MHz.

Click Active Trace in the tool menu to display the Active Trace side menu.

Press Trace 2 to display Trace 2. Trace | is setto S11 and Trace 2 is set to 521
in initializcd stalus.

Then, press Trace 3 to display Trace 3. Click Meas in the tool menu and the § 22
side menu to set the parameter to 522,

The above operation measures the reflection characteristics (S11 and 8§22) and
transimission characteristics (821} of the 800 MHz band filter.
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3.5 Measurement Example

Measurement Channel 2 Settings

Click CH2 in the tool menu to set Channel 2 as the active channel,

Click Add Window o display Window 2.

Window 2 is set as the active window. Theretore, the following operations are set
for Window 2. Be careful here because clicking the display area of Window 1 will
set Window 1 as the active window.

. Click Port in the tool menu to display the Port side menu and click More 1/2 to

display the second page.

. Click P34 (o sct the measurement porl (o the 2-port of Port 3-Port 4.

. Press Start, 1, 8, 0, 0, M/n, Stop, 2, 0, #, 0 and M/n to set the Start Frequency to

1800 MHyz and the Stop Frequency to 2000 MHz.

. Click Active Trace in the ool menu 10 display the Active Trace side menu.

. Press Trace 2 to display Trace 2. Then, click Meas and More 1/2 tfrom the tool

menu and the S43 side menu to set the parameter to 543,

. Click Active Trace in the ool menu 1o display the Active Trace side menu.

Press Trace 3 to display Trace 3. Then, click Meas and More 1/2 from the tool
menu and the S44 side menu to set the parameter to 544,

(98]
|
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3.5 Measurement Example

I7. The above operation measures the reflection characteristics (533 and S44) and
transmission characteristics (S43) of the 1.9 GHz band filter.
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4. CALIBRATION

CALIBRATION

Calibration includes normalize calibration, which normalizes only the frequency characteristics, and full cal-
ihration, which also compensates [or impedance irregularitics and crrors.
Full calibration has T-port full calibration, 2-port full calibration, 3-port full calibration, 4-port full calibra-
tion, S-port tull calibration, and 6-port tull calibration depending on the measurement port.
+  Normalize Calibration
Normalize Calibration normalizes the frequency characteristics. It can be casily executed, but exact
measurement is not permitted because impedance irregularities and errors cannot be eliminated.
+  Full Calibration

Full Calibration eliminates frequency characteristics and impedance irregularities and errors, which al-
lows exact mcasurcment. A mistake in calibration procedurcs can induce errors of high magnitude.
Theretore, adhere to the following points to execute calibration using the proper procedures.

Cautionary Points

1. Sclection of calibration kit

2.  Compensation of Thru Standard
Refer to Section 4.8, "Calibration Kit Selection,”

4-1
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4.1 6-Port Full Calibration

4.1

4.2

4.2

6-Port Full Calibration

In measurement of 6-port devices, directivity, source match, load match, frequency tracking, and isolation
errors are calibrated, and 36 completely compensated S-parameters are measured.

This calibration method can be exceculed only 6-port Lype.

1. The following four types of calibration standards are necessary.

*

*

Open Standard
Short Standard
Load Standard (Two required in isolation calibration.)

Thru Standard

5-Port Full Calibration

In measurcrment of S-port devices, direclivily, source match, load malch, [requency tracking, and isolation
errors are calibrated, and 25 completely compensated S-parameters are measured.

This calibration method can be executed only 6-port type.

1. The following [our Lypes of calibration standards arc necessary.

*

Open Standard
Short Standard
Load Standard (Two required in isolation calibration.)

Thru Standard
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4.3 4-Port Full Calibration

4.3  4-Port Full Calibration

In measurement of 4-port devices, directivity, source match, load match, frequency tracking, and isolation
errors are calibrated, and 16 completely compensated S-parameters are measured.

This calibration method can he executed 4-port Lype and 6-porl Lype.
1. The following four types of calibration standards are necessary.
»  Open Standard
= Short Standard
*  Load Standard (Two required in isolation calibration.)
+  Thru Standard

2. An error model is shown as a signal flow graph.

Port 1 as the Signal Source

TESTPORT 1 TEST PORT 3

TESTPORT 4

Bold lines indicate error items (E), and regular lines indicate S-parameters (8) of measurement items.

An error model with Port 2, Port 3, and Port 4 as signal sources in the same manner has a total of 40
error items defined,
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4.3 4-Port Full Calibration

44

Directivity Edl, Ed2, Ed3, Ed4
Source match Esl, Es2, Es3, Es4
Load malch Ell, ElI2, EI3, El4

Transmission tracking |E(21, Ei31, Ei41, Et12, E132, Ei42
Et13, Et23, Et43, Etl4, Ef24, Et34

Reflection tracking Erl, Er2, Er3, Er4

Isolation Ex21, Ex31, Ex41, Ex12, Ex32, Ex42
Ex13, Ex23, Ex43, Ex14, Ex24, Ex34

Note: Numbers of error items indicate the port numbers,

Edl indicates the direetivity of Porl 1, and E(21 indicales (ransmission tracking [rom Port 1 1o Port 2.
4-Port Full Calibration completely compensates for the errors of 4-port networks. Therefore, measure-
ments between all ports are always effected even for measurements only between Port 1 and Port 2.

Tn short, measurement of six paths is effected (Port 1-Port 2, Port 1-Port 3, Port 1-Port 4, Port 2-Port 3,
Port 2-Port 4, and Port 3-Port 4), and data is obtained for all S-parameters (16) of 4-port devices.
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4.4 3-Port Full Calibration

4.4 3-Port Full Calibration

In measurement of 3-port devices, directivity, source match, load match, frequency tracking, and isolation
errors are calibrated, and nine completely compensated S-parameters are measured.

This calibration method can he executed with Port 1-Port 2-Port 3 in 3-port type.

This method can be executed in 4-port type and 6-port type with the combinations of Port 1-Port 2-Port 3,
Port 1-Port 2-Port 4, Port 1-Port 3-Port 4, and Port 2-Port 3-Port 4.

1. The following four types of calibration standards are necessary.
*  Open Standard
+  Short Standard
= Load Standard (Two required in isolation calibration.)
*  Thru Standard

2. An crror model is shown as a signal flow graph (using Port 1-Porl 2-Port 3).

Port 1 as the Signal Source

TESTPORT

Frl &3
Bold lines indicate error items (E), and regular lines indicate S-parameters (8) of measurement items.

An crror model with Port 2 and Porl 3 as signal sources in the same manner has a 1otal of 24 error ilems

defined.
Directivity Ed1, Ed2, Ed3
Source match Esl, Es2, Es3
Load maich Ell, El2, El3

Transmission tracking |E121, B(31, El12, Ei132, Bt13, E(23
Reflection tracking Erl, Er2, Er3
Isolation Ex21. Ex31, Ex12, Ex32, Ex13. Ex23

Note: Numbers of error items indicate the port numbers.

45
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4.4 3-Port Full Calibration

Edl indicates the directivity of Port 1, and Et? | indicates transmission tracking from Port 1 to Port 2.

3-Port Full Calibration completely compensates for the errors of 3-port networks. Therefore, measure-
ments between all ports are always effected even for measurements only between Port 1 and Port 2.

Tn short, measurement of three paths is etfected (Port 1-Port 2, Port 1-Port 3, and Port 2-Port 3), and data
is acquired for all S-parameters (3) of 4-port devices.

4-6
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4.5 2-Port Full Calibration

4.5 2-Port Full Calibration

In measurement of 2-port devices, directivity, source match, load match, frequency tracking, and isolation
errors are calibrated, and four completely compensated S-parameters are measured.

This calibration method can he executed with Port 1-Port 2, Port 1-Port 3, and Port 2-Porl 3 in 3-porl type.

This method can be executed in 4-port type and 6-port type with the combinations of Port 1-Port 2, Port 1-
Port 3, Port 1-Port 4, Port 2-Port 3, Port 2-Port 4, and Port 3-Port 4.

1. The following four types of calibration standards are necessary.
*  Open Standard
+  Short Standard
= Load Standard (Two required in isolation calibration.)
*  Thru Standard

2. An crror model is shown as a signal flow graph (using Port 1-Port 2).

Port | as the Signal Source

TESTIPORT1 TEST PORT 2

Frl 812

Bold lines indicate error items (E), and regular lines indicate S-parameters (S) of measurement items.

An error model with Port 2 as the signal source in the same manner has a total of 12 error items defined.

Directivity Edl, Ed2
Source match Esl, Es2
Load maich Ell, EI2

Transmission tracking |Et21, Et12

Reflection tracking Erl, Er2
Isolation Ex21.Ex12

Note: Numbers of error items indicate the port numbers.
Edl indicates the directivity of Port |, and Et21 indicates transmission tracking from Port 1 to Port 2.

2-Porl Full Calibralion completely compensales [or the crrors of 2-port networks. Therelore, measure-
ments between all ports are always effected.

47
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4.6 1-Port Full Calibration

4.6 1-Port Full Calibration

In measurement of 1-port devices, directivity, source match, load match, frequency tracking, and isolation
errors are calibrated, and one completely compensated S-parameter is measured.

This calibration method can be exceuled with Port 1 or Port 2 in 2-porl Lype.
This calibration method can be executed with Port 1, Port 2, or Port 3 in 3-port type.
This method can be executed Port 1, Port 2, Port 3, or Port 4 in 4-port type.
1. The following three types of calibration standards are necessary.
*  Open Standard
*  Shorl Standard
«  Load Standard

2. An error model is shown as a signal flow graph {using Port 1).
TESTPORT 1 1

Esl

Erl

Bold lines indicate error items (E}, and regular lines indicate S-parameters (5) of measurement items.

Directivity Edl
Source malch Esl
Reflection tracking Erl

Note: Numbers of error items indicate the port numbers.

4-8
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4.7 Normalize

4.7 Normalize

Frequency characteristics are compensated. Exact measurement is not permitted because impedance irregu-
larities and errors cannot be compensated.

Calibration standards and crror modcls differ lor transmission characteristics and rellection characteristics.
1. Either of the following calibration standards is required.

*  Thru Standard (for transmission characteristics)

*  Open Standard or Short Standard (for reflection characteristics)

2. An crror model of transmission characteristics is shown as a signal [low graph (using Port 1-Port 2).

TESTPORT 1 1 821 Kzl TESTPORT 2
O >0 p- O @)

Bold lines indicate error items (E), and regular lines indicate S-parameters (8) of measurement items.

Transmission tracking | Et21]

3. Anerror model of reflection characteristics is shown as a signal flow graph (using Port 1).
TESTPORT 1 1
O
811

o Erl

Bold lines indicate error items (E), and regular lines indicate S-parameters (8) of measurement items.

Reflection tracking Erl
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4.8 Calibration Kit Selection

4.8 Calibration Kit Selection

An appropriate calibration kit must be selected to properly execute calibration.
It is physically impossible to fabricate an ideal calibration kit. Values varying from ideal values exist in actual
calibration kits.

Calibration is executed based on these values which vary from ideal values.

CAUTION: Selection of the calibration kit is unnecessary for automatic calibration.

4.8.1 Setting Values of Single-Axis Calibration Kits

For single-axis calibration kits (N-connectors and 3.3-mm connectors), the values indicated in the diagram
below are determined for the Open Standard and Short Standard.

' Open Standard

Dielectric Material
/

i ™ Fringe Capacitor

L -
i LAOFEFSET) L{OFT'SIET)

Reference Plane Reference Planc

In the Open Standard, the center conductor and conlact portion arc offscl, and a [ringe capacitor ([loaling
capacity) assigns a value.
In the Short Standard, an offset value from the center conductor to the ground surface is assigned.

Sclection of the conneclor Lype and polarity ol the calibration kit determines the compensation value.

4-10
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4.8.2

4.8.2 Thru Standard

Thru Standard

Connection between test ports is necessary to obtain the frequency characteristics and load match of trans-
mission characteristics. The Thru Standard must be used in the connection if the connector polarity of test
ports is identical.

In this event, ignoring the delay (electrical length) of the Thru Standard may cause errors of high magni-
tude.

Port 1 cable Port 2 cable

|
-

[1

Thru Standard

The delay (electrical length} of the Thru Standard must be properly compensated for to allow proper mea-
surement.

Tt should be cautioned here that delay (electrical length) is more important than the loss of the Thru Stan-
dard. Even if an ideal adapter with no loss is used, error will arise due to delay {electrical length).

The measurement value before error compensation, error compensation value, and measurement value
aller error compensalion are represeniced as vectors in the [ollowing diagram.
A mistaken phase of the error compensation value due to the delay (electrical length) of the Thru Standard

will induce errors of great magnitude in measurement values. The loss of the Thru Standard only alters the
sizce of the error compensation valuce veclor.

Mecasurcment value before error compensation
Exact error compensation value
Measurement value after exact error compensation

Impreper error compensation value due to the delay
{electrical length) of the Thru Standard

Measurement value after improper error compensation
due to the delay (electrical length) ot the Thru Standard

There are two methods for compensating for the delay (electrical length) of the Thru Standard.

1. Compensation method which assigns the value of the calibration kit
In selecting the calibration kit, select User define kit and set the delay (clectrical length) of the Thru
adapter. The automatically assigned delay (electrical length) will be compensated for and the error
will he determined when calibration is execuled.

2. Method using conversion adapters
The clectrical length is physically corrected by using a [emale-male adapter and a [emale-lfemale
adapter of equal electrical length as shown in the figure below.
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4.8.2 Thru Standard

Female-male adapter

Mj:tmm Female-lemale adapier {Thru Standard)
4>

Tdentical delay (electrical length)

+«  Connect a female-male adapter to the tip of actual test port (cable tip) for execution of the Open
Standard, Short Standard, and Load Standard. Execute calibration with the adapter tip.

Port 1 cable Port 2 cable

—1

|
-

Execute calibration on this surface.
Female-male adapter

+  Execution of the Thru Standard

Remove the lemale-male adapicr, connect a [emale-female adapter (Thru Standard), and exceute
calibration.

Port 1 cable Port 2 cable

—1

|
-]

Female-female adapter (Thru Standard)

+  Exccution of measurcment

Port | cable Port 2 cable

-
[
L

[—1

/

Female-male adapter Measure here.

Attach a female-male adapter and perform measurement after calibration is complete.

4-12
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4.8.3 User-defined Calibration Kit

Termination section:
Lumped constant LCR model

Serial resistance of the transmission line (resistance value per unit length is multiplicd

4.8.3 User-defined Calibration Kit
The coaxial calibration kit is described in the following model.
(N
Ny
Offset section:
Transmission line model
‘N
N
The offset section is a transmission ling model which includes conductor loss.
[Setting items)]
Impedance: Characteristic impedance of the transmission line
Delay: Transmission line length (Ume basis)
Loss:
by light speed)
[Termination section]
Open standard:  Capacitor model (capacitance C = Cpyf + C]f2 + szz + C3f3)
Short standard:  Inductor model (inductance L = Ly f + Llf2 + L-2f2 + L3f3)
Load standard:  Resistor model (resistance R)

The multiplication factor of the frequency power-expansion is set to give the frequency characteristics for

the open standard and short standard.

Table 4-1 shows the above description.

Table 4-1  User-deflined Scuing Ttlems
Offset section Termination section
Standard Impedance Delay LossLoss Capacitance (*1} | Inductance (*2) Resistance
Zo[Q} Delay|delay| [GQYsee) CO0,C1.C2.C3 LO.LT.L2L3 R|Q]|

Opon v v v v : :
Short v v v - v -
Load v v N - - v
Through v v Vv - - -
Unit: *1;  CO[FL.C1[F/HA2],C2[F/Hz"2].C3[F/H."3]

#2: LOIH],L1[HAHz], L2 H/HZA2 |, L3 H/H743]
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4.8.4 Calibration Kit Setting Methods

4.8.4

414

Calibration Kit Setting Methods

Click Cal in the tool menu to display the Calibration side menu.

Click Standard Cal and Cal Kit on the side menu to display the Calibration Kit dialog box.

P
Grnnany

1. Cal Kif Type Displays a pull-down menu lor sclecting the type of Calibration
Kit.

Don’t Care:  ldeal calibralion kit withoul compensation values

N50L2 N-type 50€2 calibration kit
N7542 N-type 75 calibration kit
3.5 mm: 3.5 mm-lype 50€2 calibration kit
7 mn: 7 mm-type 5062 calibration kit
User: User-defined calibration kit
2. Define Standard Displays a dialog box for setting a user-defined calibration kit.

The settings are applied to all ports.
Reler 10 4.8.5, "User-defined Calibration Kit Sclling Methods."

3. Load User File Loads the user-defined correction value from the file.

4.  Save User File Saves the user-defined correction value in the file,
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4.8.5 User-defined Calibration Kit Setting Methods

4.8.5 User-defined Calibration Kit Setting Methods

Sets the calibration kit.

Operation of Cal and Cal Kit... in the main menu displays this dialog box.

1. Cal Kit type

2. Open Standard
Open Offset

Specilics the type ol calibration kit, and sets the open capacily and

delay compensation values.

Dorn’t Care:  Sclects an ideal calibration kit and does not per-
form compensation.

N50L2 Scleets an N-type 50 € calibration ki, and sets the
compensation values.
N7502 Sclects an N-type 75 € calibration kit, and sets the

compensation values.

3.5 mm: Scleets a 3.5 mm-Lype calibration kit, and sets the
compensation values.

7 mm: Sclects a 7 mm-type calibration kit, and scts the
compensation values.

User: Seleets a user-delined calibration kit, and sets the
compensation values.

Displays the Open Standard dialog box.

Delay Inputs the delay of the Open Standard.
Z Inputs the olfset impedance of the Open Standard.
Loss Inputs the loss of the Open Standard.
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4.8.5 User-defined Calibration Kit Setting Methods

Open Termination

Open CO et Inputs open capacity C0O of the Open Standard.
Open C! e Inputs open capacity C1 of the Open Standard,
Open C2 &30 Inputs open capacity C2 of the Open Standard.
Open (3 e® Inputs open capacity C3 of the Open Standard.

S
el
Snanhnnl

: s

3. Short Offset

Delay Inputs the delay of the Short Standard.
Zo Inputs the offset impedance ol the Short Standard.
Loss Inputs the loss of the Short Standard.

Short Termination

Inductance Lo &'?

Inputs inductance LO of the Short Standard.

Inductance LI ¢4
Inputs inductance L1 of the Short Standard.

Inductance 1.2 &
Inputs inductance 1.2 of the Short Standard.

Inductance L3 &%
Inputs inductance L3 of the Shorl Standard.

4-16
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Load Offset

Load Termination

Thru Offset

4.8.5 User-defined Calibration Kit Setting Methods

Delay Inputs the delay of the Load Standard.
Z Inputs the olTsel impedance ol the Load Standard.
Loss Inputs the loss of the Load Standard.

Resistance  Inputs the impedance of the Load Standard.

Commonly scls 1o the [forward and reverse directions.

Delay Inputs the delay of the Thru Standard.
zZ¢ Inputs the offset impedance of the Thru Standard.
Loss Inputs the loss of the Thru Standard.
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4.9 Measurement Example

4.9

4.9.1

Measurement Example

This section provides measurement examples for the various calibrations.

Frequency and other measurement conditions have been set, and this section explains calibration operations
using a 3.5 mm, malc adapter cable connected Lo the 1est port.

If Normalize Calibration and an Automatic Calibration Kit are used, calibration can be executed again with-
out deleting the calibration data.

6-Port Full Calibration

20),

Click Cal in the tool menu to display the Calibration side menu,

Click Standard Cal and Cal Kit on the side menu 1o display the Calibration Kit
dialog box.

Click Cal Kit Type, 3.5mm and male in the dialog box to set the calibration kit to
the 3.5 mm type with male polarity for all ports. Click Close after the settings are
compleled Lo close the dialog hox.

Click Full 6-port Cal 10 display the 6-port Calibration side menu.

Conneet the Open Standard o Port 1, and click Port I Open.

Connect the Short Standard to Port 1, and click Port 1 Short.

Connect the Load Standard to Port 1, and click Port I Load.

Connect the Open Standard to Port 2, and click Port 2 Open.

Connect the Short Standard to Port 2, and click Port 2 Short.

. Conncet the Load Standard to Port 2, and click Port 2 Lead.
. Click More 2/4 to display page 2 of four pages.

. Connect the Open Standard wo Port 3, and click Port 3 Open.
. Connect the Short Standard to Port 3, and click Port 3 Short.
. Conncet the Load Standard to Port 3, and click Port 3 Lead.
. Connect the Open Standard to Port 4, and click Port 4 Open.
. Connect the Short Standard to Port 4, and click Port 4 Short.
. Connect the Load Standard to Port 4, and click Porf 4 Lead.
. Click More 3/4 to display page 3 of four pages.

. Conneet the Open Standard o Port 5, and click Port 5 Open.

Connect the Short Standard to Port 3, and click Port § Short.
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21.

22.

24,
25.
26.
27.
28,
29.

31.
32.

33

4.9.2 6-Port Full Calibration (Automatic Calibration)

Connect the Load Standard to Port 5, and click Port 5 Lead.

Connect the Open Standard to Port 6, and click Port 6 Open.

. Connect the Short Standard to Port 6, and click Pert 6 Short.

Connect the Load Standard to Port 6, and ¢lick Port 6 Load.

Click More 4/4 (o display page 4 ol Tour pages.

Connect Port 1 and Port 4 with the Thru Standard, and click Pf-P4 Thru.
Connect Port 1 and Port 3 with the Thru Standard, and click PI-P3 Thru.
Connect Port 1 and Port 2 with the Thru Standard, and click P1-P2 Thru.

Conncel Port 2 and Port 5 with the Thru Standard, and click P2-P5 Thru.

. Connect Port 2 and Port 3 with the Thru Standard, and click P2-P3 Thru.

Connect Port 3 and Port 6 with the Thru Standard, and click P3-P6 Thru.
Click Omit Isolation. [solation calibration is omitted here.

Click Done.

The above procedure completes 6-port Tull calibration.

4.9.2 6-Port Full Calibration (Automatic Calibration)

The automatic calibration can be executed by using the R17051A or R17052A TUSB
type 4-port automatic calibration kit.
The automatic calibration can be used only when port P123456 is selected.

1.
2.

5.

Click Cal in the tool menu to display the Calibration side menu.
Click Auto Cal.

Connect Port 1 Port 2, Port 3 and Port 4 to the Automatic Calibration Kit, and
click Aquire P1234.

Connect Port 2, Port 3, Port 5, and Port 6 to the Automatic Calibration Kit, and
click Aquire P2356.

Click Done.

The above procedure completes 6-port [ull calibration.
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4.9.3 5-Port Full Calibration

4.9.3

4-20

5-Port Full Calibration

20,
21.
22.
23,
24,
25.
26.

Click Cal in the tool menu to display the Calibration side menu,

Click Standard Cal and Cal Kit on the side menu 1o display the Calibration Kit
dialog box.

Click Cal Kit Type, 3.5mm and male in the dialog box to set the calibration kit to
the 3.5 mm type with male pelarity [or all poris. Click Close alter the scilings arce
compleled Lo close the dialog hox.

Click Full 5-port Cal to display the 6-port Calibration side menu.

Conneet the Open Standard o Port 1, and click Port I Open.

Connect the Short Standard to Port 1, and click Port 1 Short.

Conncel the Load Standard 1o Port 1, and click Port I Load.

Connect the Open Standard to Port 2, and click Port 2 Open.

Connect the Short Standard to Port 2, and click Port 2 Short.

. Conncet the Load Standard to Port 2, and click Port 2 Lead.
. Click More 2/4 to display page 2 of four pages.

. Connect the Open Standard wo Port 3, and click Port 3 Open.
. Connect the Short Standard to Port 3, and click Port 3 Short.
. Conncet the Load Standard to Port 3, and click Port 3 Lead.

. Connect the Open Standard to Port 4, and click Port 4 Open.

Connect the Short Standard to Port 4, and click Port 4 Short.

. Connect the Load Standard to Port 4, and click Porf 4 Lead.
. Click More 3/4 to display page 3 of four pages.

. Conneet the Open Standard o Port 5, and click Port 5 Open.

Connect the Short Standard to Port 5, and click Port 5 Short.

Conncel the Load Standard 1o Port 5, and click Port 5 Load.

Click More 4/4 1o display page 4 of four pages.

Connect Port 1 and Port 4 with the Thru Standard, and click PI-P4 Thru.
Connect Port | and Port 3 with the Thru Standard, and click Pf-P3 Thru.
Connect Port | and Port 2 with the Thru Standard, and click P{-P2 Thru.

Connect Port 2 and Port 5 with the Thru Standard, and click P2-P5 Thru.
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4.9.4 5-Port Full Calibration (Automatic Calibration)

27. Connect Port 2 and Port 3 with the Thru Standard. and click P2-P3 Thru.

28. Click Omit Isolation . Tsolation calibration is omitted here.

29, Click Done.

The above procedure completes 5-port [ull calibration.

4.9.4 5-Port Full Calibration (Automatic Calibration)

The automatic calibration can be executed by using the R17051A or R17052A USB
Lype 4-port automalic calibration kil.
The automatic calibration can be used only when port P12343 is selected.

L.
2.

5.

Click Cal in the tool menu to display the Calibration side menu.
Click Auto Cal.

Connect Port 1 Port 2, Port 3 and Port 4 to the Automatic Calibration Kit, and
click Aquire P1234.

Connect Port 1, Port 2, Port 3, and Porl 5 (o the Automatic Calibration Kit, and
click Aquire P1235.

Click Done.

The above procedure completes S-port Tull calibration.

4.9.5 4-Port Full Calibration

A

Click Cal in the tool menu to display the Calibration side menu.

Click Standard Cal and Cal Kit on the side menu Lo display the Calibration Kit
dialog box.

Click Cal Kit Type, 3.5mm and Male in the dialog box to set the calibration kit
10 the 3.5 mm Lype wilth male polarity [or all ports. Click Close aller the settings
arc compleled to close the dialog box.

Click Full 4-port Cal to display the 4-port Calibration side menu,

Connecet the Open Standard o Porl 1, and click Port I Open.

Connect the Short Standard o Port 1, and click Port T Short.

Connect the Load Standard 1o Port 1, and click Port I Lead.

Connect the Open Standard to Port 2, and click Port 2 Open.

Connect the Short Standard to Port 2, and click Port 2 Short.

4-21
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4.9.6 4-Port Full Calibration (Automatic Calibration)

4.9.6

4-22

20.
21.
22,
23.
24.
25.
20,

. Connect the Load Standard to Port 2, and click Porf 2 Lead.

. Click More 1/4 to display page 2 of four pages.

. Connect the Open Standard to Port 3, and click Port 3 Open.

. Connect the Short Standard to Port 3, and click Port 3 Short.

. Conncet the Load Standard 10 Port 3, and click Port 3 Load.

. Connect the Open Standard to Port 4, and click Port 4 Open.

. Conncet the Short Standard 1o Port 4, and click Pert 4 Short.

. Connect the Load Standard to Port 4, and click Port 4 Load.

. Click More 2/4 1o display page 3 of Tour pages.

. Connect Port 1 and Port 2 with the Thru Standard, and click PI-P2 Thru.

Connect Port | and Port 3 with the Thru Standard, and click P£-P3 Thru.
Connect Port 1 and Port 4 with the Thru Standard, and click PI-P4 Thru.
Connect Port 2 and Port 3 with the Thru Standard, and click P2-P3 Thru.
Conncel Port 2 and Port 4 with the Thru Standard, and click P2-P4 Thru.
Connect Port 3 and Port 4 with the Thru Standard, and click P3-P4 Thru.
Click Omit Isolation. Isolation calibration is omitled here.

Click Done.

The above procedure completes 4-port full calibration.

4-Port Full Calibration (Automatic Calibration)

%Y

Click Cal in the tool menu to display the Calibration side menu.

When using the 2-port model automatic calibration kit, click Aufo Cal to display
the 4-port auto calibration side menu.

When using the 4-port model automatic calibration kit, click Auto Cal to start the
automatic calibration. Click Aute Cal after connecting ports 1, 2, 3 and 4 to the
automatic calibration kit. Steps 3 to 7 are unnecessary.

Connect Port | and Port 2 to the Automatic Calibration Kit, and click Aguire P1-
P2,

Connect Port 1 and Port 4 1o the Automatic Calibration Kit, and click Aguire P1I-
P4.

Connect Port | and Port 3 to the Automatic Calibration Kit, and click Aquire Pl-
P3.
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6.

7.

4.9.7 3-Port Full Calibration (Port 1-Port 2-Port 3)

Connect Port 2 and Port 3 to the Automatic Calibration Kit, and click Aguire P2-
P3.

Click Done.

The above procedure completes 4-port [ull calibration.

4.9.7 3-Port Full Calibration (Port 1-Port 2-Port 3)

=

19,

Click Cal in the ool menu o display the Calibration side menu.

Click Standard Cal and Cal Kit 1o display the Calibration Kit dialog box.

Click Cal Kit Type, 3.5mm and Male in (he dialog box (o sel the calibration kit
10 the 3.5 mm type with male polarity lor all ports. Click Close aller the scilings

are completed to close the dialog box.

Click Full 3-port Cal and P1-P2-P3 to display the 3-port Calibration side menu
for Ports 1, 2, and 3.

Connect the Open Standard to Port 1, and click Port I Open.
Connect the Short Standard to Port |, and click Port I Short.
Connect the Load Standard to Port 1, and click Port I Lead.
Connect the Open Standard to Port 2, and click Port 2 Open.
Connect the Short Standard (o Port 2, and click Pert 2 Short.

Connect the Load Standard to Port 2, and ¢lick Porf 2 Load.

. Click More 1/3 (o display page 2 of three pages.

. Connect the Open Standard to Port 3, and click Port 3 Open.

. Conncel the Short Standard o Porl 3, and click Port 3 Short.

. Connect the Load Standard to Port 3, and click Port 3 Lead.

. Connect Port 1 and Port 2 with the Thru Standard, and click P/-P2 Thru.
. Connect Port 1 and Port 3 with the Thru Standard, and click PI-P3 Thru.
. Connect Port 2 and Port 3 with the Thru Standard, and click P2-P3 Thru.

. Click Omit Iselation. Isolation calibration is omitied here.

Click Done.

The above procedure completes 3-port full calibration.
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4.9.8 3-Port Full Calibration (Port 1-Port 2-Port 3, Automatic Calibration)

4.9.8

4.9.9

424

3-Port Full Calibration (Port 1-Port 2-Port 3, Automatic Calibration)

8]

6.

Click Cal in the tool menu to display the Calibration side menu,
When using the 2-porl model automatic calibration kit, click Auto Cal 1o display
the 3-port auto calibration side menu.

When using the 4-port model automatic calibration kit, click Auto Cel to start the
automatic calibration, Click Auto Cal after connecting ports 1, 2 and 3 to the
aulomalic calibration kit. Steps 3 Lo 6 arc unnccessary.

Connect Port 1 and Port 2 to the Automatic Calibration Kit, and click Acquire
Pi-P2.

Conneet Port 1 and Port 3 o the Automalic Calibration Kit, and click Acquire
Pi-P3.

Connect Port 2 and Port 3 to the Automatic Calibration Kit, and click Acquire
P2-P3.

Click Done.

The above procedure completes 3-port full calibration.

2-Port Full Calibration (Port 1-Port 2)

%Y

10.
11.
12.

Click Cal in the tool menu to display the Calibration side menu.

Click Standard Cal and Cal Kif to display the Calibration Kit dialog box.

Click Cal Kit Type, 3.5mm and Male in the dialog box to set the calibration kit
to the 3.5 mm type with male polarity for all ports. Click Close after the settings

are completed to close the dialog box,

Click Full 2-port Cal and PI-P2 10 display the 2-port Calibration side menu [or
Ports | and 2.

Connect the Open Standard to Port 1, and click Poert I Open.
Connect the Short Standard to Port 1, and click Port I Short.
Connect the Load Standard to Port 1, and click Poré I Load.

Connecl the Open Standard o Port 2, and click Port 2 Open.
Connect the Short Standard to Port 2, and click Port 2 Short.
Connect the Load Standard 10 Port 2, and click Port 2 Load.

Click More 1/2 to display page 2 of two pages.

Conncel Port 1 and Port 2 with the Thru Standard, and click P{-P2 Thru.

. Click Omit Isolation. Isolation calibration is omitted here.
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4.9.10 2-Port Full Calibration (Port 1-Port 2, Automatic Calibration)

14. Click Done.

The above procedure completes 2-port full calibration.

4.9.10 2-Port Full Calibration (Port 1-Port 2, Automatic Calibration)

1. Click Cal in the tool menu to display the Calibration side menu.

2. Connect Port 1 and Port 2 to the Automatic Calibration Kit, and click Aute Cal.

The above procedure completes 2-port full calibration.

4.9.11 1-Port Full Calibration (Port 1)

1. Click Cal in the tool menu to display the Calibration side menu.

2. Click Standard Cal and Cal Kif 10 display the Calibration Kit dialog box.

3. Click Cal Kit Type, 3.5mm and Male, in the dialog box to set the calibration kit
to the 3.5 mm type with male polarity for the port. Click Close after the settings

arc completed o close the dialog box.

4. Click Full I-port Cal and Port I to display the 1-port Calibration side menu for
Port 1.

5.  Connect the Open Standard (o Port 1, and click Port I Open.
6. Connect the Short Standard to Port [, and click Port 1 Short.
7. Conncet the Load Standard 1o Port 1, and click Port I Load.

8. Click Done.

The above procedure completes 1-port full calibration.

4.9.12 1-Port Full Calibration (Port 1, Automatic Calibration)

1. Click Cal in the tool menu to display the Calibration side menu.

2. Conncet Port 1 to the Automatic Calibration Kit, and click Auate Cal.

The above procedure completes 1-port full calibration.
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4.9.13 Normalize Calibration (Port 1 - Port 2 Transmission Characteristics)

4.9.13

4.9.14

4.9.15

4-26

Normalize Calibration (Port 1 - Port 2 Transmission Characteristics)

%Y

Set the S-Parameter to S21.
Click Cat in the 100l menu to display the Calibration side menu.

Connect Port 1 and Port 2 with the Thru Standard, and click Standard Cal and
Normalize Open/Thru.

The above procedure completes Normalize Calibration.

Normalize Calibration (Port 1 Reflection Characteristics, Open Standard)

Set the S-Parameter to S11.
Click Cal in the ool menu 1o display the Calibration side menu.

Connect the Open Standard to Port 1, and click Standard Cal and Normalize
Open/Thru.

The above procedure completes Normalize Calibration.

Normalize Calibration (Port 1 Reflection Characteristics, Short Standard)

Set the S-Parameter to S11.
Click Cat in the 100l menu to display the Calibration side menu.

Connect the Short Standard to Port 1, and click Standard Cal and Normalize
Short.

The above procedure completes Normalize Calibration.
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4.10

4.10 Extending the Measurement Reference Surface

Extending the Measurement Reference Surface

The following functions move the calibrated surface to the cable tip when an extension cable is connected to
the test port atter performing a calibration. The electrical delay for the extended part is corrected as if a per-
[ect, no power dissipating cable has been added. The phase shifl in the extension is adjusied and the phase
characteristics can be gained in a sample portion.

Port extension
Takes measurements assuming that the extended cable has an electrical delay which was set in the mea-
surement port. The electrical delay is corrected automatically corresponding to a measurement port
change.
For an example: Setting 10 ns for Port 1 and 20 ns for Port 2 makes following adjustments.
In the §11 measurement, (Port 1) X 2 = 20 ns
In the 821 measurcment, (Port 1) + (Port 2) = 30 ns
Electrical delay correction
Corrects the measurement data with the set electrical delay value. There are no distinclions between
measurement ports. The electrical delay correction can be performed when measuring the electrical de-
lay in a cable. Electrical delay values can be set for individual traces.
Phase Oflsel
Regardless to the frequency. adds a constant offset phase value. Offsetting phase values can be set for
individual traces.
Velocity Factor
The velocity factor used for calculating electrical delays.
The delault value is 1.

Phase Adjustment Quantity {deg)

b=8xIx360+0= xt=x360+0

vixc

Electrical delay correction {time)
Electrical delay correction {distance)
Phase offset

S

Frequency at each measurement point
vi: Velocity lactlor
c: Light speed
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4.10.1 How to Set the Port Extension

4.10.1

4.10.2

4-28

How to Set the Port Extension

Select Cal in the main menu. Then, select Port Extension to display the side menu.

%)

w

=&

Port Extension ON/OFF
Extension Port 1
Extension Port 2
Extension Port 3
Extension Port 4
Extension Port 5
Extension Port 6

Marker To Extension

Sets the port extension function to ON or OFF.
Sets the Port 1 exiension value in time.
Sets the Port 2 extension value in time.
Sets the Port 3 extension value in time.
Sets the Port 4 extension value in time.
Sets the Port 5 extension value in time,
Sets the Port 6 exiension value in time.

Sets the active marker value as the port extension value. Available
for reflection measurements,

How to Set Electrical Delay Correction, Phase Offset, and Velocity Factor

Select Cal in the main menu. Then, select Elec Delay to display the side menu.

1.

Electrical Delay ON/OFF

Delay Time

Delay Length

Vel Factor
Phase Offset ONJOFF
Phase Offset

Maker To Delay

Sets the electrical delay correction function to ON or OFFE

Sets the electrical length correction values of active traces in time.
Can be set [or individual traces.

Sets the electrical length correction values of active traces in dis-
tance. Can be set for individual traces.

Seis the velocity lactor.
Sets the phase offset function to ON or OFF.

Scis phase ollsel values of aclive traces. Can be scil [or individual
traces.

Sets the active marker value as the electrical delay correction
value.
Available lor active marker.
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4.11 Calibration Data Interpolation (Interpolate)

4.11 Calibration Data Interpolation (Interpolate)

Interpolate is a function which can change the frequency range and number of measurement points without
re-acquiring correction data.

When Interpolate is sct 1o ON, the correclion dala interpolation aller the sciling is changed is calculaled by
using the acquired correction data.

4-29
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5. SOFTWARE FIXTURE

SOFTWARE FIXTURE

This feature transforms and analyzes items measured at 50 £ impedance to an optional impedance with an
impedance conversion [unction. Also, a malching circuil [unction allows analysis ol characteristics added by
an optional matching circuit. Additionally, a circuit web delete function eliminates the influence of measure-
ment fittings which allows measurement of only the characteristics of measurement items.

The 3-port Lype, 4-porl Lype, and 6-porl lype allow casy analysis ol balanced components and [Toaling com-
ponents as well as unbalanced components.

| Mcasurement Flow]

M atct_ling Zo Trans-| |Circuit Circuil Zo Trans-| | Malching

Circuit  [Mformation [T Weh Delete Web Delete[ Jformation [ | Circuit HO
Soltware Software
Balun Balanced Balanced Balun

Matching Circuit Matching Cirenit

Matching | [Zo Teans-| [Circuit

Circuit | |Zo Trans- [ |Matching
Web Delete

formation [ | Circuit

Circuit  [lormation [T Weh Delete

Aclual Measurement Surlace
Calibralion Surlace {50 Q)

Measurement surface due to software fixture
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5.1 Circuit Web Delete Function

5.1 Circuit Web Delete Function

A known 2-port circuit web is deleted for each measurement port before measurement.

It the characteristics of measurement fittings can be determined beforehand, then only the characteristics of
measurement items (DUT) can be delermined by using this [unction to ¢liminale the characteristics of [il-
tings.

In the past, a port extension (electrical length compensation} function was used to extend the calibration sur-
[ace 1o the measurement item Lo eliminale the characleristics of [iuings. However, only the phase characler-
istics (electrical length) could be corrected. With the circuit web delete function, a complete 2-port circuit
web, including phase, magnitude, and impedance, is eliminated to extend the calibration surface. Therefore,
the characteristics of measurement items can be properly measured.

The port extension [unction and circuit web delele function can be used at the same time (see diagram below).

The circuit web to be deleted is set by the S-parameter file (user-defined circuit file) of a T.S. file (touchstone
file format).

; Port extension (electrical Circuit Circuit Port cxtension (clectrical
O_lcngm compensation} " Web Delate Web Delete[ = |length compensation) _O
i nuT :

; Port extension {electrical Circuit Circuit Port extension {clectrical H
Q— lengih compensation) T web Delete Weh Delete[T fength compensation) _O
Actual calibration surface (30 ) Actual calibration surface (50 Q)

P

Extension of calibration surtace (50 £
through port extension (electrical length
compensation) function

Cxtension of calibration surface (50 €)
through port extension (elecirical length

compensation) function » <
Extension of calibration Extension of calibration
surface (50 £2) through circuit surface (50 Q) through circuit
web elimination lunction web elimination function
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5.2

3.2 Impedance Transformation Function

Impedance Transformation Function

The impedance is transformed to optional characteristic impedance value (real number value) for each mea-
surement port before measurement.

»

Dyynamic range when impedance conversion is exceculed

When devices other than 50€} devices are measured using the impedance transformaticn function, the
dynamic range is lower than when 50€2 devices are measured. The lower proportion is shown in Figure
3-1. Use this figure as a rough guide of the maximum dynamic range during measurement.

Dynamic Range Attenuation
dn 20

0 1

10 100 1000 (Q)

Figure 5-1 Impedance after Transformation

S-Parameter and Characteristic Impedance
This functions permits the setting of optional values to characteristic impedance to allow description of
the S-parameters.

For port i, defining the Voltage as Vi, Current as Ti, and Impedance as Zi, yields Incident Wave ai and
Reflected Wave bi from the following formulas.

Z{Lﬁz\EJ bfg[%_f;\/z

From Incident Wave ai and Reflected Wave bi, the S-parameters, Sij, of a device with n ports are defined
by the following matrix.

b, S S, Su Y @
by | |8y 8y Son | @2
bn Snl SM?. e S;m a,

As shown above, the S-parameters are defined as compoenents of a matrix, and the various parameters
can be individually calculated the simple circuit calculations.

Taking measurement using a 2-port device as an example, the following section explains the calculation
method when port | has Impedance Z:1 and port 2 has Impedance Z2.
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5.2 Impedance Transtormation Function

1. Reflection Parameter S11
Defining the final impedance from the device’s output port (port 2) as Impedance Z2 and the impedance
observed from the input port (port 1) of the device as Impedance Zn 1, allows calculation of S11 from
the lollowing [ormula.

Zove — 2 L — O—
SI [ = m pUT ZE
! 2

2. Transmission Parameter S21

When Impedance Z1 of the signal source and Impedance Z2 of the duty (receiving portion} are known:
The voltage arising in the duty when the signal source and duty are directly connected is: Viogpy

The voltage arising in the duty when a transformer is connected between the signal source and the duty
181 VR ANS

The voltage arising in the duty when a device is between the signal source and the duty is: V31

Thus, S21 can be calculated by the lollowing formula.

Vour

521 = v THRU Vepro
Virgans S

V'f‘R"\NS

A
v DUT Vo

In particular, when Z1 = Z2, then Ve ans = Vrarus and the formula holds.

Conversely, when Z1 # 72, then Vygans # Yryry» and the formula becomes.
(Reference)
Annl: n2 transformer is a circuil with the following voltage and current relationships.

When a transformer is specified by Impedances Z1 and Z2, the S-parameters are S11 =822 =0, and S21
=812=1.

nl : n2

EESa

Vi:Ve=nl :n2
It ¢ = 1Iml: In2
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5.3 Matching Circuit Function

Matching Circuit Function

An optional matching circuit is added for each measurement port to transform the characteristics for mea-
surement.

There are the following two methods [or selling the matching circuil.
= Setting through combination of a capacitor and inductor

Capacitance C and Inductance L can be set o optional values. Additionally, conductlance component G
of the capacitor and resistance component R of the inductor can also be set.

There are the following [ive matching circuil models for seiling methods which use € and L.

1. parallel C—series L. (C(P)-L45)-D) 2. parallel L—series C (LP-CE)MDD

4, sgeries L—parallel C {L{S)-C(P}-D)

5. paralel L-paralldl C (L{P)-CP)-D}

TESTPORT (O { pur
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5.3 Matching Circuit Function

*  Setting using an S-parameter file
Setting can be accomplished using an optional S-parameter file (user-defined circuit tile) generated by
circuit simulators and other equipment. The parameters are set in T.S file (touchstone file) format. There
are the following two malching circuit models lor seiting methods which use S-parameter files.

1. 2-port matching circuit (S2P data file)

pur O—{ S2P O TESTFPORT

dala

<

Data file of port 1  Data file of port 2

2. l-port matching circuit (S1P data file)

pur O— SIP

data

4

Data filé of port 1

CAUTION: Use of SI1P data ensures that the port uses the equivalent reflection fuctor of the S1P data.
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5.4 Balance Matching Circuit Function

Balance Matching Circuit Function

Matching circuits operated through Capacitance C and Inductance L are added between measurement ports
to transform characteristics for measurement. Capacitance C and Inductance L can be set to optional values.
Additionally, conductance component G of the capacilor and resistance component R of the induclor can also

be set.

The matching circuit function adds a matching circuit between the measurement port and the ground, and the
halance malching circuil [unclion adds a malching circuit that straddles measurcmenl ports.

*  3-port devices (3-port type or 4-port type)

A balance malching circuil can be added between Test port 2 and Test port 3.

TESTPORT1

DUT

*  d-port devices (4-port type)

(O TESTPORTS

Balance matching circuits can be added between Testport 1 and Test port 2 and between Test port 3 and

Test port 4.

TEST PORT1

TESTPORT2 O

(O TESTPORT3
DuUT
) O THESTPORT4
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5.5 Balance Parameter Analysis Function

5.5 Balance Parameter Analysis Function

5.5.1 Full Balance Parameter BB

The [ull balance parameter BBy indicates the balance parameter (in dB and deg) of the two signals, which

are output to balance port I when a signal is input to single port J or an ideal balance signal is input to bal-
ance port J.

For example, in the UB analysis of the 3-port device when the signal is input in single port 1, BB21 i3
defined as the balance parameter between two transmitted signals which are output to balance port 2.

Tn the BB analysis of the 4-port device, when the signal is input in balance port 1, BB21 is defined as the
balance parameter between two transmitted signals which are output to balance port 2 and BB 11 is defined
as the balance parameter between two rellectled signals which are output Lo balance port 1.

All balance parameters, which are defined in the 3-port UB type, 4-port BB type and 5-port UBB type. are
shown below as the conerele examples.

*+  3-porl UB ype

F2 Balance Port2

Single Portl

Pt BB21
O_‘._/Bﬂ

P3 —

BRL: BRI
BB21 BB22
BHLD B
B4 BEAT

521
BB2] =- ——
531
521- 523
BB)2=- —
532 - 533
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5.5.1 Full Balance Parameter BB

*  4-port BB type

Balance Portl Pl BE21 P3 Balance Port2
>
EB11
BB22
" F2 BB12 P4 .

BB11 BB1Z Bais REad EED
BBZ] RRZG BRID
BB o ¢ 1
BB4y BE4: RBAY BR44 BB
RB#RLL BB BRI BRELA BEGH

S11 - 812

BBll=- ———
521 - 522

S13- 514

BB12=- ————
8§23 - 824

8§31 - 532

BB2l=- ——
541 - 542

533 - 534

BB =- "~
8§43 - 544
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5.5.1 Full Balance Parameter BB

= S-port UBB type

Single Portl
F1

O

P2
: ( ) Balance Port2
P3 —
P4
2 Balance Port3
i~

BEL GBI BBIL BB BEG
BB21 BBZZ BB23 #uzi pBEIS
BB31 BB3Z BB33 8#54 RBHLS
HELT RBR4Y BELE BB44 RHLS
BHLL BESD BRLY BBLA BELS

521
BE21=-"_
$31
§22 - 523
BB22 = "2 077
§32 - 533
§24 - 525
Bp23=
§34 - 535
BB3l=. 2L
S51
S42 - $43
BE3=-_""" "
§52 - §53
- 545
paa . 5444

554 - 555

CAUTION: The full balance parameter BB can be used only when Balance Device Port is set to Balance
Device Port (Port Model).
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5.5.2

5.5.2 Balance Parameter B

Balance Parameter B

The balance parameters of amplitude and phase in the transmission characteristics are measured in the bal-
ance parameter B measurement.

Complele balance is ohtained when measurement resulls are magnitude =0 dB and phase = 0 deg.
The definition of balance is as follows.

+  3-port devices (3-port Type or 4-port Type)

O TESTPORL2
TESTPORTL O

(J TESTPORT3

Balance between test port 2 and test port 3 (B23) = -(S21/531)
Balancc hetween (est port 3 and test port 2 (B32) = -(S31/821)

*  4d-port devices (4-port Type)

TEST PORT1 O TESTPORTS

TESTPORTZ O {3 TESTPORT4

Balance between Lest port 3 and test port 4 (B34) = -(831-832)/(841-542)
Balance between test port 4 and test port 3 (B43) = -(S41-542)/(831-532)
Balance between test port 1 and test port 2 (B12) = -(S13-S14)/(823-524)
Balancc hetween (est port 2 and test port 1 (B21) =-(823-524)/(8513-514)

CAUTION: The balance parameter B can be used only when Balance Device Port iy set to Compatible.
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5.6 Software Balun Function

5.6

Software Balun Function

An ideal balun connected between measurement ports, and balanced devices are transtormed to unbalanced
2-port devices for measurement of characteristics. One of two types of ideal baluns, a floating balun or dif-
[erential balun, can be sclected.

1. Floating balun

Floating balun

The [leating type of balun is an ideal transformer divorced [rom the Ground.
This type of balun is used for evaluation of floating devices that do not
accept the effects of mutual impedance between the measurement port and

the Ground.

2. Ditferential balun

Dilferential halun
The differential type of balun is a differential-type of ideal transformer with
impedance at the center point. It is used lor cevaluation of devices with
measurement ports balanced with respect 1o the Ground.
+  3-port devices (3-port type or 4-port type)

TESTPORT2

——O— —O TESTPORTZ’
TESTPORT1 Dur % %7

0
TESTPORT3

Idcal balun

An ideal balun is connected between Test port 2 and Test port 3, which is transformed 1o balance port
Test port 2°.

Test port 1 and Test port 27 are measured as a 2-port network, and the S-paramciers are displayed as
SSIIL, 8521, 8812, and 8522,

*  4-port devices (4-port type)

TEST PORTL TEST PORTS
—

TESTPCORTL O— O > O TESTPORTZ®
O O
Ideal balun TESTPORTZ TESTPORT4 [deal balun

An ideal balun is connectled between Test port 1 and Test port 2, which is translormed Lo balance port
Test port 17,

An ideal balun is connected between Test port 3 and Test port 4, which is transformed 1o balance port
Test port 2°.

Test port 17 and Test port 27 are measured as a 2-port network, and the S-parameters are displayed as
SSIIL, 8521, 8812, and 8522,
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5.6 Software Balun Function

*  G-port devices (6-port type)

TEST PORT! Ideal balun
TEST PORTY' L tastrorm

PN

O—] G DUT O O
§ % TEST }:'_QRTz TEST P(Q\RT4 § %

L/
A S/

TEST PORTZ

Ideal balun
TEST PORTS TEST PORTS

O O
TEST PORTS6 § %

)

A

Idcal balun

An ideal balun is connected between Test port 1 and Test port 2, which is transtormed to balance port
Test port 1°.
An ideal balun is connected between Test port 3 and Test port 4, which is transformed to balance port
Test port 2.
An ideal balun is connected between Test port 5 and Test port 6, which is transformed to balance port
Test port 3°.

Test port 17, Test port 27 and Test port 3” are measured as a 3-port network, and the S-parameters are
displayed as SS11, 8821, 5531, SS12, 8822, 8532, 8§13, 8523 and 5833,
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5.7 Mode Analysis Function

5.7

Mode Analysis Function

This function measures balanced devices by common and differential components.

Common components are signal components that arise between the center points of balance ports and the
Ground. Diflerential components are signal componenls thal arise belween balance ports.

There are the following four type of mode analysis.

1, Differential input/differential output; S-parameters are displayed as Sdd 11, Sdd21, Sdd12, and Sdd22,
2. Differential input/common output:  S-parameters are displayed as Scdl1, Sed21, Sed12, and Scd22.
3. Common input/diflerental output:  S-parameters are displayed as Sdell, Sde21, Sdcl2, and Sdc22.
4. Common input/ common oulput: S-paramclers arc displayed as Scell, Scc2l, Scel2, and Sce22.

The characters appended to S-parameters indicate the mode with alphabetic characters and the measurement
port with numeric characters. Both the alphabetic and numeric characters follow the order of output and input
ol general S-paramcicrs.
Alphabetic characters  d: Differential

¢:  Common

Numeric characters I: Indicates Test port 1 for 3-port devices, and Balance port 1 formed from Test
port 1 and Test port 2 [or 4-porl devices.

2:  Indicates Balance port 2 formed from Test port 2 and Test port 3 for 3-port
devices, and Balance port 2 formed from Test port 3 and Test port 4 for 4-port
devices.

Examples:
Sdc21 indicates transmission characteristics of common input to Port 1 and differential output from Port 2.

Scd22 indicates retlection characteristics of differential input to Port 2 and common output from Port 2.
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5.7 Mode Analysis Function

3-port devices (3-port type or 4-port type)

Test port 1 is an unbalanced port, so there is no distinction between common and differential. Measure-
ment is differential.

1. Forward (Test port 1 is the input, and Test port 2 and Test port 3 arc oulputs)

DilTerential/dilferential input reflection characteristics: Sdd11

TESTPORT2
DilTerential/dillerential forward transmission characteristics: Sdd21
TEST PORTL oot DilTerential/common [orward (ransmission characteristics: Scd21
v out, ‘
Vdin
0
TS PORT3

Vdin : Differential input
GND e .
VYdout : Ditferential ourput
Yceout : Common output

2. Reverse (Testport 11s the output, and Test port 2 and Tesl porl 3 are inputs}

TEST PORT2 Differential/ditferential output reflection characteristics: Sdd22
Differential/common output reflection characteristics: Scd22

TESTPORTL DUT Vein Common/common outpul refleclion characteristics: Sce22
Vdout Common/dilferential output reflection characteristics: Sd¢22
[ Diilerential/dillerential reverse (ransmission characteristics: Sdd12
TESTPORT3 Differential/common reverse transmission characteristics: Sde12

Vdin ; Differential input

GND vein - Commeon input GND

Vdout : Differential output
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5.7 Mode Analysis Function

*  4-port devices (4-port type)

1. Forward (Test port 1 and Test port 2 are the inpuls, and Test port 3 and Test port 4 arce the outpuls)

Dillerential/dillerential inpul reflection characleristics: Sdd11
TEST PORT1 —— TESTPORTS SRR . , o _
Dillerential/common input refllection characteristics: Scd11

Common/common input reflection characteristics: Scell

Vein 1 - . Veout
Vdin DUT Vdout Common/differential input reflection characteristics: Sdell

O— | D Differential/differential forward transmission characteristics: Sdd21
TEST PORT2 TEST PORT4 Differential/commeoen forward transmission characteristics: Sed21
cnn Vdin @ Differential input anp Common/common forward transmission characteristics: Scc21
Vcin : Commen input Common/ditferential forward transmission characteristics: Sdc21

Vdout : Dilferential outpul
Veout : Common oulpul

2. Reverse (Test port 1 and Test port 2 are the outputs, and Test port 3 and Test port 4 are the inputs)

TEST PORT TEST PORT Differential/differential input reflection characteristics: Sdd22
1 A
3 Differential/common input reflection characteristics: Scd22

) .. Common/common input reflection characteristics: Sce22
Yeout . DUT Vi Vein o o i o
Vd out mn Common/differential input reflection characteristics: Sdc22

O O Differential/differential forward transmission characteristics: Sdd12
TEST PORTS TEST PORT4 Differential/common lorward transmission characteristics: Scd12
aap Vdin: Differential input anp Common/common forward transmission characteristics: Scel2
Vein : Common input Common/diflerential forward (ransmission characteristics: Sdcl12

Vdout : Differential output
Veout : Common output
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5.8 Operation Methods

5.8 Operation Methods

Click Fixture in the main menu to display the pull-down menu.

L. Single-port Fixture

o= v = o R = B e

a

O N N

Displays the Single-port Fixture dialog box for setting the port
extension function, circuit web delete function, impedance con-
version function, and matching circuit function,

(a)
(b)
(©)
d

(I
(g)
(h)
(i)
).
(k)

Sets ON/OFF [or the entire software fixture function.

Sets port extension values by test port.

Sets ON/OFF of the port extension function,

Sel the circuil web delete [unction o ON or OFF and the cir-
cuit add function to ON or OFF for each test port.

Loads the user-delined circuit [ile for usc in the circuil web
delete function by test port,

Sels ON/OFF of the impedance conversion function.

Sets impedance conversion values by test port.

Sets ON/OFF of the matching circuit function by test port.
Sels the type of matching circuit by Lest port.

Sets the constants of the matching circuit by test port.

Loads the user-defined circuit file for use in the matching cir-
cuit by test port.

5-17
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5.8 Operation Methods

2. Balance-port Fixture

3.

Balance Measurement

Displays the Balance-port Fixture dialog box for setting the bal-
ance matching circuit function.

(a)
(b)
()

Gy

Sets ON/QFF [or the entire soltware [ixture [unctlion.

Sets the type of balance matching circuit by balance port.
Sets ON/OFF of the balance matching circuit function by
balance port.

Sets the constants of the balance matching circuit by balance
port.

Displays the Balance Mceasurcment dialog hox [or selting the Bal-
ance measurement function, Software balun function, and Mode
analysis function.

(a)
(b)
(©)
(G
(e)
{f)

Scts ON/OFF lor the entire soltware [ixture [unction.
Sets ON/OFF for the Balance measurement function.
Sets ON/OFF for the Software balun function.

Selects the type (differential/[loating) of soltware balun.
Sets ON/OFF for the Mode analysis function.

Displays the Device Port dialog box.

CAUTION:  In the Balance Device Port dialog box, if the Balance

Device Port (Port Model) mode is switched to the Com-
patible mode or in the reverse case, (b) Balance
Parameter, (¢) Balun, and (¢) Mix-mode in the Bal-
ance Measurement dialog box are forcefully set fo
unselected,

Therefore, to continue the balance measurement,
these items must be re-set.
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5.8 Operation Methods

4.  Balance Device Port Displays the Balance Device Port dialog box.

»  Balance Device Port (Port Model) menu

+ Port Model

BBB:
Select when using a 6-port device which consists of three
pairs of balance ports.

UUBB:
Select when using a 6-port device which consists of two
unbalance ports and two pairs of balance ports.

UUUUB:
Select when using a 6-port device which consists of four
unbalance ports and a pair of balance port.

UBB:
Select when using a 5-port device which consists of an un-
balance port and two pairs of balance ports.

UUUB:
Select when using a 5-port device which consists of three
unbalance ports and a pair of balance port.

BB:
Select when using a 4-port device (P1234) which consists
ol two pairs of balance ports.

UUB:
Select when using a 4-port device (P1234) which consists
ol two unbalance ports and a pair of balance porl.

UB:
Select when using a 3-port device (P123) which consists
ol an unbalance port and a pair of balance porl.

« Port Assignment
U: Inpul which unbalance port 1o sclect.
B: Input the port which is selected as a balance port.

5-19
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5.8 Operation Methods

CAUTION: Trace parameter notations in balance measurements
(balance parameter, balun, and mode analysis) list not
actual measurement port numbers, but basic condition
port numbers as explained below.

= In 3-port devices.

The unbalance port is referred to as Port 1, and
unbalance ports are referred to as Port 2 and Port 3
in calculations.

[Example]
When a device U(P2)-B(P34) is selected, balance
parameter is as follow:

BB21 = the balance parameter between Port 3 and
Port 4

In 4-port devices.

The balance port 1 is referred to as Port I and Port
2, and the balance port 2 is referred to as Port 3 and
Port 4in calculations.

[Example]

When a device B(P13)-B(P24) is selected, balance
parameters are as follows:

BB21 = the balance parameter between Ports 2 and
Port 4

BRB12 = the balance parameter heiween Ports I and
Pore 3

Compatible menu

* 3-port device / Unbalance - balance

U(P1)-B(P34) :
Sets Port 1 to the unbalance port, and sets Ports 3 and 4 to
balance ports.

U(P2)-B(P34) :
Sets Port 2 to the unbalance port, and sets Ports 3 and 4 to
balance ports.

UPL)-B(P24) :
Scts Port 1 Lo the unhalance porl, and scis Porls 2 and 4 10
balance ports.
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U(P3)-B(P24):
Sels Port 3 1o the unbalance port, and sets Ports 2 and 4 o
halance ports.

U(P1)}-B(P23):
Sels Port 1 1o the unbalance port, and sets Ports 2 and 3 o
halance ports.

U(P4)-B(P23):
Sels Port 4 1o the unbalance port, and sets Ports 2 and 3 o
halance ports.

U(P2)-B(P14) :
Sels Port 2 1o the unbalance port, and sets Ports 1 and 4 o
halance ports.

U(P3)-B(P14) :
Sels Port 3 1o the unbalance port, and sets Ports 1 and 4 o
halance ports.

U(P2)}-B(P13):
Sels Port 2 1o the unbalance port, and sets Ports 1 and 3 o
halance ports.

U(P4)-B(P13):
Sels Port 4 1o the unbalance port, and sets Ports 1 and 3 o
halance ports.

U(P3)}-B(P12):
Sels Port 3 1o the unbalance port, and sets Ports 1 and 2 o
halance ports.

U(P4)-B(P12) :
Sels Port 4 1o the unbalance port, and sets Ports 1 and 2 o
halance ports.

4-port device / balance - balance.

B(P12)-B(P34):
Sels Ports 1 and 2 10 unbalance port 1, and sets Porls 3 and
4 to balance port 2.

B(P13)-B(P24):
Sels Ports 1 and 3 10 unbalance port 1, and sets Porls 2 and
4 to balance port 2.

B(P14)-B(P23):
Sels Ports 1 and 4 10 unbalance port 1, and sets Porls 2 and
3 to balance port 2.

B(P23)-B(P14):
Sels Ports 2 and 3 10 unbalance port 1, and sets Ports 1 and
4 to balance port 2.

B(P24)-B(P13):
Sels Ports 2 and 4 10 unbalance port 1, and sets Ports 1 and
3 to balance port 2.

B(P34)-B(P12):
Sels Ports 3 and 4 10 unbalance port 1, and sets Ports 1 and
2 to balance port 2.

5-21
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* 4-port device / unbalance - unbalance - balance.

U(P1/P2)-B(P34} :
Sets Ports 1 and 2 to unbalance ports, and sets Ports 3 and
4 to balance ports.

U(P1/P3)-B(P24}) :
Sets Ports 1 and 3 to unbalance ports, and sets Ports 2 and
4 to balance ports.

U(P1/P4)-B(P23} :
Sets Ports 1 and 4 to unbalance ports, and sets Ports 2 and
3 to balance ports.

U(P2/P3)-B(P14} :
Sets Ports 2 and 3 to unbalance ports, and sets Ports 1 and
4 to balance ports.

U(P2/P4)-B(P13} :
Sets Ports 2 and 4 to unbalance ports, and sets Ports 1 and
3 to balance ports.

U(P3/P4)-B(P12} :
Sets Ports 3 and 4 to unbalance ports, and sets Ports 1 and
2 to balance ports.
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CAUTION:

1. Trace parameter notations in balance measurements (balance
degree, balun, and mode analysis) list not actual measurement
port numbers, but basic condition port numbers as explained
below.

= In 3-port devices.

The unbalance port is referred to as Port 1, and unbalance
ports are referred to as Port 2 and Port 3 in calculations.

[Example]

When a device U(P2)-B(P34) is selected, balance degrees are
as follows:

B23 = the balance degree between Port 3 and Port 4
B32 = the balance degree between Port 4 and Port 3

In 4-port devices.
The balance port 1 is referred to as Port 1 and Port 2, and the

balance port 2 is referred to as Port 3 and Port 4 in calcula-
tions.

[Example]

When a device B{P13)-B(P24) is selected, halance degrees are
as follows:

B34 = the balance degree hetween Ports 2 and 4
B43 = the balance degree between Ports 4 and 2
BI2 = the balance degree between Ports I and 3
B21 = the balance degree between Ports 3 and 1

2. When a Dual U-B item is selected, an index letter ''b"" is added o
the second unbalance port trace parameters to distinguish 2
unbalance port balance measurements (balance degree, balun,
and mode analysis).

[Example]

When a device U(P{/P2)-(P34) is selected, balun waveforms are
as follows:

SS44, §821, 5512, and 5522

= the balun waveform for U(P1)-B(P34)

SS54ib, S521b, 5512b, and 5522b

= the balun waveform for U(P2)-B(P34)
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5.9 Measurement Example

This section explains a measurement example of a filter (4-port device) with balance input and balance out-
put.

The lilier is measured with the fittings altached as shown in the diagram below. Port 1 and Porl 2 are balance
input, and Port 3 and Port 4 are balance output.

4-port type is required for this measurement example.

[Measurement fittings]

PORTI [[HI

PORT2 [[HI 'K
/4

Connector 50 Q transmission path ~ Delays ol ports
Port1-DUT transimission path: 70 psec
Port2-DUT transmission path: 70 psec
Por(3-DUT (ransmission path: 135 psee

Filter

i

/

Portd-DUT transmission path: 135 psec

Calibration execution

Scl the [requencics for measurement of the filter to CENTER 200 MHz and SPAN 300
MH?z, and execute 4-port calibration.
Refer to 4 "CALIBRATION" for calibration procedures.

Port extension settings

Set port extension to exclude the effects of measurement fittings.

1. Click Fixture and Single-port Fixture in the main menu to open the Single-port
fixture dialog box.

2. Input PORTI, 7,0, Gip, PORT2.7,0, G/p, PORT3, 1, 3, 5, G/p, PORT4, 1, 3,
5 and G/p to set the port extensions of the ports.

3. Click the Port Ext box Lo aclivale the port exlensions.



R3860A/MRITTOMRIT68 Operation Manual
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CAUTION: When the matching circuit, software balun, and other software fixture
functions are used, the effects of the measurement fittings must be
eliminated. Setting the matching circuit, software balun, and other
Junctions to ON without port extensions causes the values for the
matching circuit and saftware balun to be added to the tip of the PORT
rather than the tip of the device. Therefore, a measurement value com-
pletely different than the actual characteristics of the device will result.

Impedance conversion settings

The device in this measurement example is a 50 Q device, Theretore, set the imped-
ance of ports to 50 £ Impedance conversion is not necessary for 50 €2 so there is no
problem even il this sclling is not implemented.

4.

Software balun settings

Input PORT1, 5,0, ENT, PORT2,5,0, ENT, PORT3,5,0, ENT and PORT4, 5,
0, ENT (0 scl the impedances of the ports.

Click the Fmp Trans box to activate impedance conversion.

Click Close 10 close the Single-port [ixture dialog box.

Sofltware haluns are added (o transform a 4-port device inlo a 2-port device [or mea-
surement.

7.

8.

Click Fixture and Balance Measurement in the main menu to open the Balance
measurement dialog box,

Click the Balun box Lo aclivate soltwarc balun.

The basic sctlings of the soltware fixture [unction have been compleled, bul execulion
of the following software tixture function is necessary for execution of the function
(measurement).

Software fixture function execution

Execute the software fixture function and measure transmission characteristics S§21.

9.

10
11.
12.

13.

Click the Seftware Fixture box to activate the Sottware fixture function.
Click Close 10 close the Balance measurement dialog box.

Click Meas in the tool menu to display the Measure side menu.

Click Measure More 10 open the Measure dialog hox.

Click $521.
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5.9 Measurement Example

Measurement of the transmission characteristics (SS21) of the balance filter can be
accomplished as shown below.

Maltching circuil [unction scllings

Add a matching circuit to Port 4.

The matching circuit uses a user-defined circuit. User-defined circuit file "sfadd4.s2p"
has been prepared with data equivalent to adding a 150 nH inductor.

14.

15.

16.
17.

18.

Insert a floppy disk with saved User-defined circuit file "sfadd4.s2p"” into the
floppy disk drive.

Click Fixture and Single-port Fixture in thc main menu to open the Single-port
fixture dialog box.

Click Load File S2P File of Port 4 to 1oad User-defined circuit file "sfadd4.s2p."

Click the Add Cire pull-down menu of Port 4 1o scl the matching circuil Lo a user-
defined circuit, User.

Click the Add Circ box of Port 4 to activate the matching circuit function,

Adding this matching circuit destroys balance and causes waveform chaos during exe-
culion.
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Circuil web delele function scllings

Delete the matching circuit added to Port 4 and the equivalent circuit web.
Uscr-defined circuit file "sfdcl4.s2p” has been preparcd [or this purposc.

19. Click Del Cire S2P File ol Port 4 10 load user-delined circuil [ile "s[deld.s2p."
20. Click the Del box of Del Circ of Port 4 to activate the circuit web delete function.
21, Click Close to close the Single-port fixture dialog box,

The chaotic waveform will return to the waveform obtained before the matching cir-

cuit was added.
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Floating balun settings

Change the software balun from a ditterential balun to a floating balun.

22. Click Fixture and Balance Measurement in the main menu to open the Balance
measurement dialog box.

23. Click Floating to change the setting to Floating balun.
24, Click Close to close the Balance measurement dialog box,

The filter to be used in the measurement example is balanced, so no difference appears
between the floating balun and the differential balun.

(Reference)
When an unbalanced type of filter is measured, a clear difference appears between the
[loating balun and the difTerential balun.

Balance matching circuil setlings.

Add a 18 pF capacitor as the balance matching circuit between Port 3 and Port 4 (Bal-
ance Port 2).

25. Click Fixture and Balance-port Fixture 10 open the Balance-port [ixiure dialog
box.

26. Tnput Bport2 Cap, C, 1, 8 and G/p to set a capacity value of 18 pF.
27. Click the Bport2 Add Circuit box (o activate the balance maltching circuil.

28. Click Close to close the Balance-port fixture dialog box.

The measured data is varied according to the matching circuit.
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5.9 Measurement Example

Balancc measurement

Measure the balance between Port 1 and Port 2.

29.

Click Fixture and Balance Measurement in the main menu to open the Balance
measurement dialog box.

. Click the Balance Parameter box Lo aclivale balance measurcment.
. Click Close to close the Balance measurement dialog box.

. Click Meas in the 100l menu Lo display the Measure side menu.

. Click Measure More to open the Measure dialog box.

. Click Trace Paramefer and BB21 to set to balance BB21.

Also sct the trace 2 1o BB21 Phase.

As shown by the data below, it can be understood that the path is well balanced. 0 dB
and () deg result when balance occurs.
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5.9 Measurement Example

£ Setting conditions

E Trace 1 BB21 LegMag

4 Ret Posion 50%
Ret.Value (dB
/Div 1dB

Trace 2 BRB21 Phasc
Ref. Posion 50%
Ref Value Odeg
/iy 10 deg

Mode Analysis Excculion

Discriminate and measure the commmon components and differential components.

35.

36.
37.

38.

Click Fixture and Balance Measurement in the main menu to open the Balance
measurement dialog box.

Click the Mix-mode box Lo aclivale mode analysis.
Click Meas in the tool menu to display the Measure side menu.

Click Measure More to open the Measure dialog box and click See2f to set to
COMMOon inpul-common oulpul measurement,

It can be scen that the common component is ransmilled with approximaltely 45 dB
excluded at the center frequency.

Setting conditions

Trace 1 Sce2l LogMag
Ref.Posion 100%
Ref.Value 0dB
/Div 10dB
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5.9 Measurement Example

39. Click Measure More to open the Measure dialog box and click Sde21 to set to
common input-differential output measurement.

It can be seen that the common component is transformed to a differential component
and is transmilted al approximalely -50 dB at the center [requency.
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6.1

6. PROGRAM SWEEP

PROGRAM SWEEP
Program Sweep divides the measurement range into segments, and allows optional settings for the measure-

ment points of [requency, RBW, and power by segmenlt. Oplimum measurcment conditions for measurement
items can be set, so measurement accuracy can be raised and measurement time can be reduced.

Program Sweep Editing

Click Sefup in the main menu to display the pull-down menu. Click Edit Program Sweep in the pull-down
menu to display the dialog box.

1. Sclection to be sel

Source 1: Sets the program sweep conditions to the first
signal source.
Conditions can be sct (o all ilems: the Frequen-
cies, Powers, Scttling Time, Point, and RBW.
Source 2: Sels the program sweep conditions o the sccond
signal source.
Conditions can be set to the Frequencies and
Powers. Conditions [or the Sciling Time, Point,
and RBW are the same as those of the first signal
source.

Receiver: Sets the program sweep conditions to the receiv-
er.
Conditions can be set 1o the Frequencies. Condi-
tions for the Settling Time, Point, and RBW are
the same as those of the first signal source.
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6.1 Program Sweep Editing

2.  Segment Display Area Adds a segment.
Input the items to set the segment.

Start Freq : Start frequency of the segment
Stop Freq Stop frequency of the segment
Start Pow : Start power of the segment

Stop Pow : Stop power of the segment
Settling Time : Start waiting time of the segment
Point : Number of peints in the segmenl
RBW : RBW of the segment

[’

Ins Seg Inserts a new segment before the selected segment.

4. Del Seg Deletes the selected segment.

LN

Clear All Clears all segments.

6. Load CSV Loads the Program Sweep setting conditions from a CSV file.

7. Save CSV Saves the Program Sweep sclling conditions to a C8V [ile.

8. Program Sweep Type Confirms the edited content of the segment. and sets the type of
program sweep.

All; Activates all frequencies, levels, times, points, and
RBW specified by the segment.

Freq: Activates only the frequencies and points specified by
the segment.
None:  Does not execute program sweep.

9. Smo Sets whether to enable smoothing in each segment when smooth-
ing is set to ON.

CAUTION: Only «a file that was created by using ''Save CSV" in
"Program Sweep Editor" can be loaded by using
"Load CSV'. If the content of the saved file changes,
the settings which are read from the file may be incor-
rect. As a result, the instrument may not operate cor-
rectly.
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6.2

6.2 Measurement Example

Measurement Example

This section explains an example of measurement of the sweep and 2X and 3X spurious of an 800 MHz band
tilter wsing settings optimized by Program Sweep.

Sct up the analyzer as shown in the diagram below. Additionally, the [ollowing operational procedures arc
procedures for the analyzer in initialized status.

Place the analyzer in initialized status by turning the power On again or executing preset.

Connect the filter to Port 1 and Port 2 as shown in the diagram below.

Scgment 1 sellings

1. Click Port in the tool menu to display the Port side menu.
Measurement channel 1 is activated in initialized status, so the following proce-
dure 1s set for Measurement channgl 1.

2. Click P12 to set the measurement port to the 2-port of Port 1-Port 2.

3. Click Meas in the tool menu to display the Measure side menu.

4. Click 821 1o measure the sweep characteristics.

5. Click Stimulus in the tool menu and then click Sweep Type and Edit Prgm Sweep
side menu to display the Program Sweep dialog box.

6. Setastart frequency of 700 MHz and stop frequency of 800 MHz to measure the
interference range in Segment 1. Set to measurement point 100 to align with a
measurement resolution of 1| MHz. Set the RBW of the receiver to 10 kHz for
high-precision measurcment.

7. Input7, 0, 0, M/n as the Start Freq cell of Segment 1 is active.

8. Input 8, 0, 0, M/n as the Stop Freq cell of Segment | is active,

9. Click the Point cell of Segment 1, and input 1, 0, 0 and ENT.

10. Input 1, 0, k/p as the RBW cell of Segment 1 is active.



R3860A/R3TTO/R3768 Operation Manual
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Segment 2 settings

Segment 3 settings

Segment 4 setlings

14,
15.

16.

17.
18.
19.
20,

21.

22,
23.
24.
25.

. Set a start frequency of 860 MHz and stop frequency of 900 MHz to measure the

passband in Segment 2. Set 1o measurement point 200 o align with a measurc-
ment resolution of 200 kHez. Set the RBW of the receiver Lo 10 kHz for high-pre-
cision measurement.

. Input 8, 6, 0, M/n as the Start Freq cell of Segment 2 is active.

. Input 9, 0, 0, M/n as the Stop Freq cell of Segment 2 is active.

Click the Point cell of Segment 2, and input 2, 0, 0 and ENT,

Input 1, 0, k/1L as the RBW cell of Segment 2 is active.

Setastart [requency of 1600 MHz and stop [requency of 1800 MHz for measure-
ment of a 2X spurious in Segment 3. Set to measurement point 100 to align with
a measurement resolution of 2 MHz. Set the RBW of the receiver to 100 kHz for
high-speed measurement.

Input 1, 6, 0, 0, M/n as the Starl Freq cell of Segment 3 is aclive.

Input 1, 8, 0, 0, M/n as the Stop Freq cell of Segment 3 is active.

Click the Point cell of Segment 3, and input 1, 0, 0 and ENT.

Input 1, 0, 0, k/L as the RBW cell of Segment 3 is active.

Set a start frequency of 2400 MHz and stop frequency of 2700 MHz for measure-
ment of a 3X spurious in Segment 4. Set to measurement point 100 to align with
a measurement resolution of 3 MHz. Set the RBW of the receiver to 400 kHz for
high-speed measurcment.

Input 2, 4, 0, 0, M/n as the Start Freq cell of Segment 4 is active.

Tnput 2, 7, 0, 0, M/n as the Stop Freq cell of Segment 4 is active.

Click the Point cell of Segment 4, and input 1, 0, 0 and ENT.

Tnput 4, 0, 0, k/uL as the RBW cell of Segment 4 is active.
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Program Sweep Execution

26, Click Al (O) in the dialog box to execute Program Sweep.
27. Click Close 10 close the dialog box.

28. As shown in the graph below, the interference range, sweep, and 2X and 3X spu-
rious values of the filter are measured. Refer to Section 4 and execute calibration
10 GRSUre Proper measurcment.
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7.1

MARKER FUNCTION

7. MARKER FUNCTION

Measurement data can be read by using markers. For each measurement channel. 16 markers can be used.
Markers can be used Lo search for maximum and minimum valucs.

Setting Markers

Scleet Marker in the lool menu o display the Marker side menu.
Marker [ is specified as an active marker, The marker relevant to the clicked No. is specified as an active

marker and is displayed.

Markers are scl in the active channel.

Click Marker Mode in the tool menu to display the Marker Mode side menu,

1. Secuting the marker frequency

Click Mkr Stirnuldus 10 specily the aclive marker [requency (or the
power value for the power sweep).

Specifies the frequency (or power) by using a relative value when
the delta mode is set to Ref = Act Mkr or Ref = DIt Mkr,

2. Selecting a trace for the marker display

3. Scuting a marker mode

4. Displaying the marker list

Click Marker Trace to specify a trace for the active marker dis-
play. Only displayed traces can be specified.

Click Marker Mode (o display the Marker Mode side menu.
Various marker display modes can be selected. For more informa-
tion on the marker mode, refer to 13.2.2.5, "Marker."

Click Marker List ON/OFF 10 sct Marker List On and display all
the marker data in a list. Clicking Marker List Up/Low changes
the display position.
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7.2 Marker Coupling

7.2

-2

Marker Coupling

The Marker Coupling function is used to couple markers between channels and traces. The coupling function
can be set for each channel.

Click Marker Mode and Marker Mode [rom (he 100l menu Lo display the Marker Mode side menu.

Coupling function between channels

Coupling function between traces

Cartesian Mkr

Smith Marker

Polar Marker

Clicking the Coupled CH ON/OFF 1o set Coupled CH ON, all
channel markers couple with active channel markers. The ON or
OFF scuing is common f{or all channcls.

Clicking the Coupled Tr ON/OFF 10 set Coupled Tr OFF, it is
possible to set markers independently for each trace displayed by
the aclive channel. Each channel can be set to ON or OFF.

Specifies the marker display form in the Cartesian coordinate for-
mat.

Default: Displays the value which corresponds to the data
[ormal.

R+ X: Displays the complex impedance.

G+B: Displays the complex admittance.

Specifies the marker display form in the Smith Chart format,
Lin/Phase: Displays the linear amplitude and phase.
Log/Phase:  Displays the logarithmic amplitude and phasc.
Real/lmag:  Displays the complex data.

R+jX: Displays the complex impedance.

G+jB: Displays the complex admitlance.

Specifies the marker display form in the Polar coordinate format,
Lin/Phase: Displays the linear amplitude and phase.
Log/Phase:  Displays the logarithmic amplitude and phasc.
Real/lmag:  Displays the complex data.
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6.

Conversion Mkr

7.2 Marker Coupling

Specifies the marker display form in the parameter conversion.
Default: Displays the value which corresponds to the data
[ormal.

Lin/Phase:  Displays the linear amplitude and phase.
Real/Tmag:  Displays the complex data,
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7.3 Delta Mode

7.3 Delta Mode

Select Marker Mode in the tool menu and then select Delta Mode to display the Delta Mode side menu.

1. Delta analysis mode setting
Delia Mode Off
Delta Mode Ref=Act Mkr

Delta Mode Ref=DIt Mkr

2. Setting the compare marker

3. Setting the child marker

7-4
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Sets the analysis mode for performing a delta analysis.
Cancels the delta mode.

Scis Active Marker as the reference marker and [linds the difler-
ence with the marker number set in Compare Mkr.

Partial Search and Tracking need to be set for each active marker
and Compare Marker.

Sets the reference marker as a child marker and oblains the differ-
ence with the active marker. It the child marker is not displayed
when setting, the child marker is displayed. The child marker dis-
appears by setting the Delta Mode to Off or clicking Child
Marker Off.

Each setling of Parlial Scarch and Tracking ol the child marker is
coupled to the active marker.

Specifies the comparison marker tor when Ret=Act Mkr is set in
Delta Mode. Only the displaying marker number can be set.

Clicking Child Marker ON/OFF to set Child Marker ON dis-
plays the child marker if the active marker is set.

When Delta Mode is sl 1o OIT, the child marker is displayed and
Della Mode is scl o Ref=Rel Mkr.

Active Marker( <7 ) and Child marker(*).
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7.4 Marker Search

Marker Search

Sclect Marker in the tool menu. Sclect Marker Search as selections appear to display the Marker Search side
ment.

Scarch seltings can he set lor cach marker independently.

1. Seclting scarch conditions Click Scarch Mode 1o display the Scarch Modc side menu. Scarch
conditions can be set in the side menu. For more information on
setting search conditions, refer to Section 7.5, "Search Setup” or
13.2.2.5, "Marker.”

2. Excculing a scarch Click Search Act Marker 10 cxecule a scarch according 1o the
active marker search conditions.
Click Search All Markers to execute a search according to the
search conditions of each marker.

3. Executing a continuous search Click Tracking ON/OFF to set Tracking ON and execute a
search on completion of each sweep.
Each marker can be set to ON or OFF independently.
The ON or OFF slale of Tracking of the child marker is coupled
(o the active marker when the delila analysis mode is scl o Della
Mode Ret =DIt Mkr.
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7.5 Search Setup

7.5 Search Setup

The search condition settings can be specified in a dialog box.

Select Marker in the main menu. Select Marker and Marker Search... as selections appear to display the

Scarch Sclup dialog box.

1.  Active Marker

2. Search Mode

3. Partial Search

4. Delta Mode

7-6

Sets the Activate Marker. The selected marker is the target of
operation.

Sets the active marker search related settings. Each item can be set
independently for every marker.

The scettings include Search mode, Target Value, Ripple dX, and
Ripple dY. For [urther details on Search Mode, refler 10 13.2.2.5,
"Marker."

Sets the Partial Search mode.

Each itlem can be sct lor individual markers. Each selting of the
Partial Search mode of the child marker is coupled to the active
marker when the delta analysis mode is set to Delta Mode Ref=Dlt
Mkr.

Partial Search: Sets Partial Search to ON or OFFE.
Checking the box sets Partial Search to ON.

Start: Specities the partial range analysis start point,
Stop: Specifies the partial range analysis sLop poinl.
Sets Delta Mode.

Off: Turns oft the Delta Mode.

Delta Marker: Scis the child marker as the reference marker 1o
find the difference between the child marker and
the active marker.

Each sciting of Partial Scarch and Tracking of the
child marker is coupled to the active marker,
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5. Delta Search

6. Search

7.5 Search Setup

Compare Mkr: Sets the active marker as the reference marker to

find the dilfcrence between the active marker and
the marker relevant to the selected number,
Partial Search and Tracking need to be set for each
aclive marker and Compare Mkr.

Sets the scarch mode and delta mode combined analysis.

Il Delta Mode is sel (o Compare Mkr, the analysis is performed in
the Compare Mkr mode. If Delta Mode is set to any other setting,
the analysis is performed in the Delta Marker mode.

rMax-rMin:

Max-Min:

Finds the greatest maxima value and smallest min-
ima value, and validates delta mode 1o find the dil-
ference of two,

Finds the maximum and minimum valucs, and val-
idates delta mode to find the difference of two.

Executes a search,

Search:
Scarch All:

Tracking:

Performs an active marker search.

Perlorms scarch [or all markers which has a valid
search mode (if not set to OFF).

Searches for data to the left of the active marker,

Searches for data to the right of the active marker.

Sets each sweep search to ON or OFE

Each marker can be set to ON or OFF indepen-
dently.

The ON or OFF state of Tracking of the child
marker is coupled to the active marker when the
delta analysis mode is sct Lo Delia Mode Rel=Dlt
Mkr.
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7.6 Filter Analysis

7.6  Filter Analysis

Select Marker in the main menu. Select Marker and Filter Analysis... as selections appear to display the Fil-
ter Analysis Setup dialog box.

I

1. Active Marker Scis the active marker.

2. Filter Analysis Sets the filter analysis function to ON or OFF. Selecting the func-
tion (check the box) sets the filter analysis function to ON.
Following analysis results arc displayed.
CF: The bandwidth center frequency specified in the value
of level decay (XdB) from the reference point.

LF: When displaying the absolute value, the bandwidth left
side frequency is displayed.
When displaying in the relative value, the dilTerence of
the bandwidth left side frequency and center frequency
is displayed.

R.F: When displaying in the absolute value, the bandwidth
right side frequency is displayed.
When displaying in the relative value, the dilference ol
the bandwidth right side frequency and center fre-

quency is displayed.
B.W; The bandwidth is displayed.
Q: The Q lactor is displayed.

S.F: The shaping factor is displayed.

For details on Filter Analysis, refer to < Filter Analysis Details>.

3, Width Specifies the bandwidth to analyze in the value of level decay
{dB) [rom the relerence point.
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7.6 Filter Analysis

4.  Filter type Specifies the filter type.
Band-Pass:  Executes the band-pass filter analysis.

Notch: Executes the notch filter analysis.

For details on Filter Analysis search references, refer to <Filter
analysis result examples>.

5. Search From Sets the scarch relerence point.
Max Val: Scts the maximum value as the scarch reflerence
point.
Active Mkr:  Scts the active marker as the scarch reflcrence
point.
Refl Line: Scts the relerenee line as the scarch reflerence
point.
For details on Filter Analysis search references, refer to <Filter
analysis>,
6. Search Dir Specilics the scarch dircetion on the stimulus-axis.

OUT — IN:  Analysis is performed from the outside to the
search reference point.

IN = OUT:  Analysis is performed from the search reference
point to the outside.

7. Stim Format Selects the bandwidth display format.
Relative: Displays the bandwidth by using the relative value from
the center [requency.

Absolute: Displays the bandwidth by using the absolute value.

8. Disp Position Uscd 1o specily the position o display analysis resulls.
Up Left: Displays results in the upper lelt part of the sereen.
Low Left: Displays results in the lower left part of the screen.

Up Right: Displays results in the upper right part of the
screen.

Low Right:  Displays results in the lower right part of the
screen.

The above stated settings can also be specified by clicking Marker Search in the tool menu and then Filter
Anpalysis from the side menu.
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7.6 Filter Analysis

< Filter Analysis Details>
*  Scarch references

Search references (stimulus-axis and level-axis) set in Search Reference are as follows:

MAX Reference Active Marker reference Reference line reference
Stimulus-axis | Level-axis | Stimulus-axis | Level-axis | Stimulus-axis | Level-axis
Band-Pass Active Active Reference
filter analysis MAX MAX Marker Marker MAX line
Notch .hlter MIN MAX MIN Active MIN Reh?rence
analysis Marker line

MAX: Minimum loss point and MIN: Maximum loss point

7-10

For example: Selecting MAX as the reference point when executing the Band-Pass filter analysis sets
the stimulus-axis dircclion scarch reference poinl 10 MAX (minimum point loss) and the level-axis di-

rection search reference point to MIN (maximum point loss).

» ) factor/Shaping Factor

The  lactor is found by using the following cquation; where B.W!' is the bandwidth at 3 dB below than

the minimum loss point in the range and C/F' is the center frequency in the bandwidth.
Q=CF/BW

The Shaping Factor is found by using the following equation; where B.W' is the bandwidth at 3 dB be-
low than the minimum loss point and B.W™ is the handwidth at 60 dB below than the minimum loss

point in the range.
SF=BW"/B.W

Regardless to the level reference set in the search reference settings (Search From), Stimulus and Level

references for finding Q lactor and shaping lactor arc as [ollows:

Stimulus relerence

Level reference

Band-Pass [iller analysis

Minimum loss point

Minimum loss point

Notch filter analysis

Maximum loss point

Minimum loss point
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Figurc 7-1 Band-Pass Filler and MAX Relerence
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Figure 7-2  Band-Pass Filter and Active Marker Reference
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Figure 7-3  Band-Pass Filter and Reterence Line Reference
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7.6 Filter Analysis
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Figurc 7-6  Notch Filter and Reflerence Line Reference
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7.6 Filter Analysis

Figure 7-7  Filter Analysis Performed Sample
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8.1

8. SAVING MEASUREMENT DATA

SAVING MEASUREMENT DATA

Measurement data can be saved to the internal hard disk (D drive) or a floppy disk (A drive).

The two save methods allow saving ol all measured S-parameters or specilied measurcment data only.

Save All S-parameters

This method saves all S-parameters measured by the specified measurement channel.

Display the File pull-down menu (rom the main menu, and click Save S-Parameter (o display the Save S-

Parameter dialog box.

CAUTION:

Use only after full calibration has been executed.

%Y

CH

Format

Type

Data

Specities the measurement channel, The data of the measurement
channel specilied here will be saved.

Specifies the format of the data to be saved.

TS: Touchstone format
CSV: CSV format

Specities the type of data to be saved.
RI: Real/Imaginary

DB: Magnitude (dB)/Phase (deg)
MA: Lincar Magnitudc/Phasc

Specilies the data 1o be saved.
Normal: Normal S-parameters
Balance Parameter:
Balance parameters
Balun:  S-paramciers afier balun transformation

Mix-mode:
S-parameters alter mode analysis
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8.1 Save All S-parameters

8-2

5.  Exclude Software Fixture It a check mark is entered into the check box, the S-parameters in
the invalid state of the software fixture are saved. However, the

port extension is still valid.

6. OK Displays the dialog box for specitying the file name and executing

the save.
D:AMyData is specified as the saving directory.
A lolder can he selected from the Direelory History.

Save S-Parameter

7. Cancel Cancels the settings and closes the dialog box.

Reference: TS Files and CSV Files

T.S Files (Touchstone Files)

For n-Port devices in mode analysis, all S-parameters (n x n) are saved in Touchstone file format. The
file extension is "snp” (n is the number of ports). The data formal of S-parameters allows selection of

magnitude (dB)/phase (deg) and Real/Tmaginary.

The saved data is arrayed by measurcment [requency in the sequence ol the lollowing ilems (Tor mag-

nitude (dB)/phase (deg) format), Impedance 50 Q is indicated in the file header portion,

1. I-port devices
Frequency S11{dB} S1l{deg)

2. 2-port devices
Frequency S11{dB} S11{deg) §21(dB) §21{deg) S12(dB) S12(dcg) §22(dB) 522(dcg)

3. 3-portdevices
Frequency S11{(dB) S11(deg) S12(dB) S12(deg) S13(dB) S13(deg)
S21(dB) 821{dcg) S22(dB) S22(dceg) S23(dB) S23(deg)
S31(dB) S31(deg) S32(dB) S32(deg) S33(dB) S33(deg)

4. 4d-port devices
Frequency S11{dB} S11{deg) S12(dB) S12{deg) S13(dB) S13(dcg) $14(dB) S14{deg)
S21(dB) S21{deg) S22(dB) S22(deg) S23(dB) S23(deg) S24(dB) S24{deg)
S31(dB) S31{deg) S32(dB) S32(deg) S33(dB) S33(deg) S34(dB) S34(deg)
S41{dB) 84 1{deg) $42(dB) §42(deg) S43(dB) 543(dcg) §44(dB) $44(deg)

LF
ILF
'LF

ILF
'LF
LF
ILF
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8.1 Save All S-parameters

S-port devices

Frequency S11(dB) $11(deg) S12(dB) S12(deg) S13(dB) S13(deg) S14(dB) S14(deg)

S15(dB) S15(deg)
S21(dB) S21(deg) S22(dB) $22(deg) S23(dB) $23(deg) $24(dB) $24(deg)
$25(dB) $25(deg)
S31(dB) S31(deg) S32(IB) S32(dee) S33(dB) $33(deg) S34(dB) S34(deg)
$35(dB) $35(deg)
S41(dB) $41(deg) $42(dB) $42(deg) S43(dB) S43(deg) S44(dB) S44(deg)
S45(dB) S45(deg)
S51(dB) S5 1(deg) S52(dB) $52(deg) S53(dB) $53(deg) S54(dB) $54(deg)
$35(dB) $35(deg)

6-port devices

Frequency S11(dB) S1l(deg} S12(dB) S12(deg) S13(dB) S13(deg) S14(dB) S14(deg)

S15(dB) S15(deg) ST6(dB) S16(deg)
S21(dB) S21(deg) S22(dIB) S22(dee) S23(dB) $23(deg) S24(dB) S24(deg)
$25(dB) S25(deg) S26(dB) $26(deg)
S31(dB) $31(deg) $32(dB) $32(deg) S33(AB) $33(deg) S34(dB) S34(deg)
S$35(dB) S35(deg) SI6(IB) S36(des)
S41(dB) S41(deg) S42(dB) S42(deg) S43(dB) $43(deg) S44(dB) S44(deg)
$45(dB) $45(deg) S46(dB) S46(deg)
S51(dB) S51(deg) S52(dB) S52(dee) S53(dB) S53(deg) S54(dB) S54(deg)
$55(dB) $55(deg) S36(dB) S56(deg)
S61(dB) $61(deg) $62(dB) $62(deg) S63(AB) S63(deg) S64(dB) S64(deg)
S65(dB) S65(deg) S66(IB) S66(des)

CSV File

For n-Port devices in mode analysis, all S-parameters (n x n) are saved in CSV file format.

ILF
'LF
'LF
ILF
'LF
'LF
ILF
'LF
'LF
ILF

'LF
ILF
'LF
'LF
ILF
'LF
'LF
ILF
'LF
'LF
ILF
'LF

The lile exiension is "esv.” The data formal of S-parameters allows sclectlion of magnitude (dB)/phasc
(deg) and Real/Tmaginary,

The saved data is arrayed by measurement [requency in the sequence ol the following items (lor mag-
nitude (dB)/phase (deg) format).

l.

l-port devices
Frequency S11(dB) S11(deg)

2-port devices

Frequency S11(dB) S11(deg) S21(dB) S21(deg) S12(dB) S12(deg) S22(dB) $22(deg)

3-port devices

Frequency S11(dB) S11(deg) S12(dB) 812(deg) S13(dB) $13{decg)
S21(dB) 821 (deg) S22(dB) S22(deg) S23(dB) S23(deg)

S831(dB) S31(deg)} S32(dB) S32(deg) S33(dB) S33(deg)

4-port devices

Frequency S11(dB) S11(deg) S12(dB) $12(deg) S13(dB) S13(deg) S14(dB) S14(deg)

S21(dB) $21(deg) $22(dB) $22(der) S23(dB) S23(deg) S24(dB) S24(deg)
S31(dB) S31(deg) S$32(dB) $32({deg) S$33(dB) $33(deg) S34(dB) S34(deg)
S41(dB) S41(deg) S42(AB) $42(deg) S43(dAB) S43(deg) S44(dB) S44(deg)

No LF
'No LF
'No LF

‘No LF
'No LF
'NoLF
‘No LF
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8.1 Save All S-parameters

8-4

5-port devices
Frequency S11(dB) S11(deg) S12(dB) S12(deg) S13(dB) S13(deg) $14(dB) S1d(deg) S15(dB)

S15(deg) 'No LF
S21(dB) S21{deg) 822(dB) 822(deg) S23(dB) 523(deg) S24(dB) S24(deg) S25(dB) S25(deg)
|
S31(dB) S31{deg) S32(dB) S32(deg) S33(dB) S33(deg) S34(dB) S34(deg) S35(dB) S35(d‘§g()) -
1
S41(dB) 841{deg) S42(dB) S42(deg) S43(dB) S43(deg) S44(dB) S44(deg) $45(dB) S45((ii()) -
1
S51(dB) S51(deg) §52(dB) §52(deg) S53(dB) S53(deg) S54(dB) $54(deg) S55(dB) SSS(d'eNg()) o
INoLF

6-port devices

Frequency S11(dB) S1l(deg) S12(dB) S12(deg) S13(dB) S13(deg) S14(dB) Sld(deg) S15(dB)
S15{(deg) S16(dB) S16(dcg) !No LF
S21(dB) S21(deg) S22(dB} S22(deg) S23(dB) 523(deg) S24(dB) S24(deg) S25(dB) 525(deg)
526(dB) S26(deg) 'No LF
S31(dB) S31(deg) S32(dB} 532(deg) S33(dB) S33(deg) S34HdB) S34(deg) S35(dB) S35(deg)
S36(dB) S36(deg) 'No LF
S41(dB) S41(deg) S42(dB) S42(deg) S43(dB) S43(deg) S44(dB) S4d(deg) S45(dB) S45(deg)
S46(dB) S46(dcg) INo LF
S51(dB) S51(deg) S52(dB} $52(deg) S53(dB) S53(deg) S54(dB) S34(deg) S53(dB) S35(deg)
S556(dB) S56(deg) 'No LF
S61(dB) S61(deg) S62(dB} 562(deg) S63(dB) S63(deg) S6HdB) S64(deg) S65(dB) S63(deg)
S66(dB) S66(deg) 'No LF

T.S files have line [eeds (LF) for devices with three or more ports. CSV files represent all data as a single
line {with no line feeds).
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8.2 Saving Specified Data Only

8.2 Saving Specified Data Only

The specified trace of the specified measurement channel is saved.

Display the File pull-down menu from the main menu, and click Save Trace to display the Save Trace dialog
hox.

The file extension of the saved file is "csv." Data is arrayed in the order of measurement frequency and mea-
surement data.

1. CH Specifies the measurement channel. The data of the measurement
channel specified here is saved.

2. Data Specities the trace to be saved.
Single Trace: Saves the trace of the specilied number.

All Trace: All Trace: Saves all valid traces.

8]

OK Displays the dialog box for specifying the file name and executing
the save.
D:MyData is specitied as the saving directory.
A folder can be sclected [rom the Dircetory Hislory.

4. Cancel Cancels the setlings and closes the dialog box.

8-5
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8.3 Saving Picture Image Data

8.3 Saving Picture Image Data

Displayed picture image data can be saved into the system hard disk (D drive) or a floppy disk.

Select File in the main menu. Then, select Save Image to display the file saving dialog box.

{5 MyData

Specify a file name and save.
One of the following file formats can be selected.

+  Bitmap lormat (*.bmp)
= PNG format (*.png)
»  HPGL format (*.hgl)

8-6
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8.4 File Dialog Box

8.4 File Dialog Box

This chapter describes the dialog box displayed when each measurement data is saved.

1. Directory History

2. Savein
3

4,

3.

6. List

7. File name
8. Save as type
9. Save

10. Cancel

Displays the folder history.
Displays the folder selection.

Specity the folder in which the file is saved.

Moves to the parent directory.
Creates a new folder.

Changes the display menu.

Displays the files which are saved in the specified folder and the
folder list.

Enter a [ile name.
Specity the file type.
Saves the file.

Does not save the file and closes the dialog box.

8-7
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9.1

9. LIMIT TEST

LIMIT TEST

The Limirt Test function compares measurement data with set limit values and decides pass or fail.

Limit values arc defined as the segment upper and lower limils and they can he set independently for cach
channel and trace.

The pass or fail results are output in following methods.

-

»

The PASS or FAIL result is displayed in each window.
The overall PASS or FAIL result is displayed in the limit test result window in (ull size.
When the result is FAIL, the corresponding Limit Status Register bit is set.

The waveform data in a failed range is displayed in red.

CAUTION: The limit evaluation is performed at the sweep completion.

The evaluation result remains unrvevised until the next time the sweep is performed,

How to Set the Limit Test Function

Scleet Sefup in the main menu. Then, sclect Edit Limit Line... 10 display the dialog box.

11 12 13 14

3
7
6
5
8 9 10 15 16
CH No. Seclects the channel which sets the limit line.
TR No. Selects the trace which sets the limit line.
Judge Trace Sets each trace judgment to ON or OFF.
Stimulus Sets the frequency.
Upper Sets the upper limit line.
Lower Sets the lower limit line.

9-1



R3860A/R3TTO/R3768 Operation Manual

9.1 How to Set the Limit Test Function

7. Tvpe Sets the limit line type.
Point:  Evaluates by using a single frequency. The upper limit
is displayed as v and the lower limit is displayed as
A
Signs are also used as the endpoints of the Slop limit
line and the Flat limit line.

Slope:  Connects the segments with a sloped line.

Flat: Conneets the segments with a horizontal line.
8. Ins Seg Inserts a segment into the editing part.
9. Del Seg Deletes a segment from the editing part.
10. Clear All Clears all segments.
11. Limit Test Sets the limit test to ON or OFF.
12, Limit Line Sets the limit line display to ON or OFF.
13. Result Window Secis the limit test result window display 1o ON or OFF.
14. Polar LinMag and Phase can be set as limit lines when the polar coordi-

nate is displayed (when the Polar and Smith Format are set).
Mag: Sets the LinMag data limit line when the polar coordi-
nate is displayed.
The limit line is expressed with a concentric circle.
Phase:  Sets the Phase data limit line when the polar coordinate
is displayed. The limit line is expressed with a sector

form.
15. Load CSV Loads the saved limat value.
16. Save CSV Saves the set limit value.

CAUTION: Only «a file that was created by using ''Save CSV" in
“Limit Line Editor'" can be loaded by using "Load
CSV'"_If the content of the saved file changes, the sei-
tings which are read from the file may be incorrect. As
a result, the instrument may not operate correctly.

9-2
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9.2

9.2 Limit Test Result Window

Limit Test Result Window

Displays all channels and traces overall limit test result in easy to view size.
Click Limit Test in the tool menu to display the Limit Test side menu.
Click Result Window ON/OFF 1o scl to ON.

1. PASS All Timit test results are PASS,

2. FAIL One or more limit test resulled in FAIL.
The FAIL trace channel number(s) is displayed in the window.

3. NONE No limit test was set to perform.
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9.3 Measurement Sample

9.3 Measurement Sample

9-4

In the following example, a band path filter having 880 MHz frequency center is used to explain how to set

limits.

Connccl the device between the unil est port 1 and est porl 2.

1. Set measurement conditions.

Select following ilems in the ool menu and set corresponding values.

Port, P12, Center. 8. 8, 0, M/, Span. 1. &, &, M/n, Meas, S21, Scale, Ref Position. 9, ¢, ENT

2. Display the Limit Line Editor dialog box.

Use Limit Line Editor dialog box for editing limit lines.

Sclect Limit Test and Edit Limit Line as they appear in sclections. The Limit Line Editor dialog box

displays.

8]

Edit limit lines.

For this example, set following limit lines.

Seg 1 2 3 4 5

Stimulus 830 MHz 840 MHz 865 MHz 900 MHz 920 MHz
Upper -40 dB -40 dB 0 dB 0dB -40 dB
Lower -05 dB -65 dB -20dB -20dB -65 dB
Type Slope Slope Slope Slope Slope
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9.3 Measurement Sample

Set limnit lines in order, starting with the segment 1.

1. Select Seg 1 column for Stimulus and input 8, 3, 0, and M/n,
2. Next Scg 1 column, for Upper is sclected automatically. Input -, 4, 0, and ENT.

3. Input-, 6,5, and ENT when the next column is selected. For Type, select Slope.

Follow same procedures to set segments 2 to 5.

Validate the limit test.

Click Limit Test 10 lurn ON.

Validate the limit line display.

Click Limit Line to turn ON.

Editing is complete.

Click Close to close the Limit Line Editor dialog box.
The screen display is as shown below.

9-5
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10.

10.1

10. TIME DOMAIN FUNCTION

TIME DOMAIN FUNCTION

Time Domain Transformation Function

A measurement result in the frequency domain can be transformed into the corresponding response in the
time domain by using the Time domain transformation function. The result in the time domain will be repre-
sented as an impulse response or siep response of the DUT.

The relationship between a frequency domain response and the corresponding time domain response of this
analyzer is defined by the Fourier transformation. The time domain result can be obtained by calculating a
[requency domain measurement resull with the inverse Fourier translormation.

1.

Transtormation Mode

The bandpass and low pass modes arce available lor transforming the requency domain dala into lime
domain data.

The bandpass mode is a general purpose mode which allows the user to set the frequency range freely.
This mode is used 1o measurc a DUT impulse response with its limited bands.

Using the low pass mode, the user can obtain information about points of discontinuity. In the low pass
mode, the impulse mode and the step mode are available. The former is used to obtain the response by
an impulsc input 1o a DUT ; and the later, (o obtain the response by a step input o DUT.

In the low pass mode, however, frequency range settings are restricted. Frequency data must be spaced
cqually in the range [rom the virtual DC point o the stop [requency:

(Start frequency) X {(number of measuring points) = (stop frequency)

It is necessary that the above relation must be maintained.

The user can easily set frequency ranges to meet the condition above using Set Frequency Low Pass
function.

Distance display mode

The horizontal axis is set to a time axis (sec) immediately after the time domain transformation function
is trned ON. This lime axis can be transformed into a distance axis (m). At this time, however, only the
annotations (values and units) on the horizontal axis are transformed and the waveform data on the ver-
tical axis remains unchanged.

10-1
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10.1 Time Domain Transformation Function

When the distance display mode is set, the horizontal axis is transformed from time to distance using
the lollowing [ormula.

L=cxVfxT
Where,
L := Distance(m)
¢ == Velocily ol lighi{m/s) = 3 x 108
Vf = Propagation constant (Note)
T := Time(s)

When the reflection from the cable is measured, the actual physical distance is half of the measured dis-
tance because the measured distance is equivalent to a round-trip path where the signal goes and returns.
For this reason, values of time and distance are cut in hall and displayced as the Reflection Time and Re-
flection Distance measurements,

NOTE:  Set the propagation constant using Vel Factor.
The velocity factor aof Teflon and polyethylene dielectric is approximately 0.70 and 01.66, respectively.

3. Magnilicalion of the time axis domain

The time span T, in the time axis domain is determined by the frequency span F,;, and the number

span
of measurement points N,
N-T
Ts‘pan = F

spar

The waveform in the time domain can be magnified by changing the time range settings (START, STOP,
and SPAN). START and STOP can [reely be set within the range of =75, 10 T, ,,. {Note)

l}

The magnification rate z automatically changes starting from the set time range. The time span 77,

that is actually displayed is represented by the following expression,
N-1
F Xz

span

T

span =

NOTE:  If the fime span exceeds To,,,, the displayed data includes redundant information.

Operating procedure:

1. Click Time Domain in the tool menu to display the Time Domain side menu.
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Time Domain side menu

Transform ON/OFF

Transform Mode
Transform Stimulus
Transform Window
Gate ON/OFF

Gate Start

Gate Stop
Gate Shape

10.1 Time Domain Transformation Function

Toggles the time domain display ON or OFF.
ON: Displays the time domain.
OFF: Displays the frequency domain.

Calls the Trans Mode side menu. For more information, refer to
Chapter 10.4.

Calls the Trans Stimulus side menu. For more information, refer
to Chapter 10.5.

Calls the Trans Window side menu to select a window. For more
information, refer to Chapter 10.2.

Switches ON/OFF of the gate function. For more intormation,
refer to Chapter 10.3.

Sets the gate start time. For more information, refer to Chapter
10.3.

Sets the gaile stop time, refer o Chapter 10.3.

Seleets the gale type, refer to Chapler 10.3.

10-3
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10.2 Window Processing

10.2 Window Processing

10-4

Leakage phenomenon in Fourier transformation occurs due to data discontinuity in the frequency domain, or
darta truncation in the start and stop frequencies. This leakage phenomenon consequently causes the ripples
called ringing. Window processing is required o reduce this, so that the window is applicd Lo the frequency
domain data to reduce ripples in the time domain.

Three types of windows are available: MAXIMUM provides the maximum effect to reduce the ringing, but
the risc lime (impulse width) is longer. On the other hand, MINIMUM does nol suppress the ringing, but
sharp rising characteristics can be obtained.

Procedure:

1. Click Time Domain in the (ool menu 10 display the Time Domain side menu.

2. Press Transform Window (o display the Trans Window menu.

Trans Window mcnu

Minimum Specifies the rectangular type. Window processing is not per-
formed.

Normal Specifies the 2-term Hamming type.

Wide Specifies the 3-term Blackman-Harris type.

Maximum Specifics the 4-term Blackman-Harris type. The maximum reduc-

tion can be obtained.
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10.3 Gate Function

10.3 Gate Function

The necessary components can be extracted from a result of the time domain response using this function.
Peculiar frequency components can be either extracted or removed using a type of filter in the time domain
rCsSponsc.

The results can be seen in both the frequency and time domains.

When the gate span is positive, the specified range is extracted: when negative, the specitied range is
removed.

There are [our types of gate [unctions: lor MAXIMUM, the altenuation at the cutofT region can be obtained
to the maximum and the ripple at the pass region can be minimized. The cutoff time characteristics are
degraded however. For MINIMUM, very sharp cutoff characteristics can be obtained, but the attenuation at
the cuto[l region is reduced.

Procedure:

1. Click Time Domain in the tool menu to display the Time Domain side menu.

Time Domain menu

Gate ON/OFF Toggles the gate function ON or OFF.

Gate Start [ ] Sets the gate starl time.

Gate Stop [ | Sets the gate stop time.

Gate Shape [ | Calls the gate shape menu to set a type of gates.

Gale Shape menu

Minimum Specifies the rectangular type.

Normal Specities the 2-term Hamming type.

Wide Specifies the 3-term Blackman-Harris type.

Muaximum Specilies the 4-term Blackman-Harris type. The maximum atlen-

vation can be obtained in the cutotf region.
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10.4 Time Domain Transformation Mode

10.4 Time Domain Transformation Mode

Sets the transformation mode to the time domain.

Procedure:

1. Click Time Domain in the (ool menu 10 display the Time Domain side menu.

2. Press Transform Mode to display the Trans Mode menu.

Trans Modc menu

Band Pass Selects the bandpass transformation mode.

Low Pass Impulse Selects the low pass impulse transformation mode.

Low Pass Step Scleets the low pass step transformation mode.

Set Frequency Low Pass Sets a frequency range which conforms to the low pass mode

restrictions.
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10.5 Transformation of the Time Domain Horizontal Axis

10.5 Transformation of the Time Domain Horizontal Axis

Sets the annotation of the horizontal axis to a time or distance display.

Procedure:

1. Click Time Domain in (he ool menu o display the Time Domain side menu.

2. Press Transform Stimulus 1o display the Trans Stimulus menu.

Trans Stumulus menu

Time Sets the annotation of the horizontal axis to time (sec).
Distance Sets the annotation of the horizontal axis to distance (m).
Reflection Time Sets the annolation of the horizontal axis (o time (sec) and dis-

plays hall ol the TIME value when measuring the refllection time.

Reflection Distance Sets the annotation of the horizontal axis (o distance {m) and dis-
plays hall of the DISTANCE value.

Vel Factor Sets the velocily lactor.
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11. DEVICE POWER SUPPLY

11. DEVICE POWER SUPPLY

11.1 Overview

The device power supply (Voltage Source & Current (T) Measurement, Hereafter called VSIM.) corresponds
to this unit network analyzer measurement functions and applies the DC voltage to a device to measure cur-
rent.

The VSIM has four independent channels and the DC voltage is output from the BNC connectors on the rear
panel of this unit.

11.2 Functions

+  Voltage output functions from four independent channels.

+ A maximum ol 16 sculings, which correspond 1o 16 this unil measurement channcls, can be specilied.
(The program sweep settings on the measurement channels are not applied.)

«  Current measurement functions.
Current limit functons.

«  Current burst measurement [unctions.

Table 11-1  QOulput Voliage Range

Channel | Output voltage range | Sclling resolution Maxi::ll;rn;n(iutput
CHA -lto+6 'V 0.001V 500 mA
CHB lto+l5V 0.00lV 120 mA
CHC llo+6V 0.001 v 30 mA
CHD -lto+6V 0.001 V 30 mA
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11.2 Functions

Table 11-2  Current Measurement Range

Channel Range Measurement range Mii:ﬁﬁgim

Ach 500 mA -100 10 +300 mA 20 LA
50 mA +50 mA 2 uA

1 mA + 1 mA 50 nA

200 uA + 200 A 10 nA

B ch 120 mA -100 10 +120 mA 5 uA
50 mA 50 mA 2 uA

1 mA + 1 mA 50 nA

200 nA + 200 A 10 nA

Cch 30 mA +30mA 2 LA
1 mA 1 mA 50 nA

200 nA + 200 pA 10 nA

Dech 30 mA +30mA 2 LA
I mA + 1 mA 50 nA

200 nA 200 pA 10 nA
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11.3

11.3.1

Menu

11.3 Menu

The VSIM functions can be set either in the VSIM side menu or in the VSIM dialog box.

YSIM Side Menu

The VSIM side menu is displayed by selecting VSIM from the tool menu.

1. VSIM menu
VSIM ON/OFF
VS CH State
V Sounrce
I Meas
Display
Sweep State Bias/Vsrc

2. VS CH State menu

CH A ON/OFF
CH B ON/OFF
CH C ON/OFF
CH D ON/OFF
CH A Bias
CH B Bias
CH C Bias
CH D Bias

3.V Source menu

Sets the VSIM functions to ON or OFF,
Displays the VS CH State menu.

Displays the V Source menu.

Displays the 1 Mcas menu.

Displays the Display menu.

Selects the voltage output during the sweep.
Bias: QOutputs the Bias voltage.

Vsre: Qulputs the V Source vollage.

Sets the output of channel A to ON or OFF,
Sets the output of channel B to ON or OFF.
Sets the output of channel € o ON or OFF.
Sets the output of channel D 10 ON or QOFF.
Sets the output bias value of channel A.
Sets the output bias value of channel B.
Sets the output bias value of channel C.

Sets the output bias value of channel D.

NOTE:  Use the numeric pad when changing the positive and nega-
tive output bias value.
The polarity of the voltage cannot be changed by using the
encoder to prevent a reverse voltage from being generated by
over rotating the encoder.

Sets the output conditions of CH A, CH B, CH C, and CH D. The settings are valid when the channel
outpul in the VS CH State menu is set to ON.
The conditions can be set to each active channel (CH 1| to CH 16} of the analyzer independently.

V Source ON/OFF

Swilches the vollage value oulput, which is sct in Output, o ON
or OFF.

‘When Off 15 set. the bias value set in the VS CH State menu 1s out-
put.

11-3



R3860A/R3TTO/R3768 Operation Manual

11.3.1 VSIM Side Menu

Qutput Sets cutput voltage. For more information on the setting ranges of
each channel, refer to Table 11-1 Qutput Voltage Range.

NOTE:  Use the numeric pad when changing the positive and nega-
tive output voltage.
The polarity of the voltage cannot be changed by using the
encoder to prevent a reverse voltage from being generated by
over rotating the encoder.

Current Limit Scis output current limit values. For more inlormation on the scl-
ting ranges of each channel, refer to Table 11-1 Output Voltage
Range.

4. T Measure menu
Sets the current measurcment conditions of CH A, CH B, CH C, and CH D.

The conditions can be set to each active channel (CH 1 to CH 16) of the analyzer independently.

{1 of 4 page CH A)

I Meas ON/OFF Sets the current measurement functions of channel A to ON or
OFF.
500mA Sets the measurement range to 500 mA.
50mA Scis the measurcment range 10 50 mA.
ImA Scis the measurement range 10 1 mA.
200uA Sets the measurement range to 200 pA.
Burst Mode ON/OFF Sets the burst measurement to ON or OFF.
ON: Performs measurements for the length of burst time set
in Burst Time, and then averages and displays the
results.

The number of the average is the burst time/unit mea-
surement time. The unit measurement time of the ana-
lyzer is 50 ps.

QFF: Displays a single measurement resull.
Burst Time Sets the burst measurement time.
(2ot 4 page, CHB)
I Meas ON/OFF Sets the current measurement functions of channel B to ON or
OFF.
120mA Sets the measurement range to 120 mA.
50mA Sets the measurement range to 50 mA.
ImA Sets the measurement range to 1 mA.
200uA Scis the measurement range o 200 pA.
Burst Mode ON/OFF Sets the burst measurement to ON or QFF,
ON: Pertorms measurements for the length of burst time set
in Burst Time, and then averages and displays the
results.
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Burst Time

(3 of 4 page, CH C}
I Meas ON/OFF

30mA

ImA

200uA

Burst Mode ON/OFF

Burst Time

(4 of 4 pagc, CH D)
I Meas ON/OFF

30mA

ImA

200uA

Burst Mode ON/JOFF

Burst Time

5. Display menu
CH A ON/OFF
CH B ON/OFF
CH C ON/OFF

11.3.1 VSIM Side Menu

The number of the average is the burst time/unit mea-
surcment lime. The unit measurement time of the ana-
lyzeris 50 ps.

OFF: Displays a single measurcment result.

Sets the burst measurement time,

Sets the current measurement functions of channel C to ON or
OFF.

Sets the measurement range to 30 mA.,
Sets the measurement range to 1 mA.
Sets the measurement range to 200 UA.

Sets the burst measurement (o ON or OFF.

ON: Performs measurcments [or the Iength of burst time sct
in Burst Time, and then averages and displays the
resulls.

The number of the average is the burst time/unit mea-
surement time. The unit measurement time of the ana-
lyzer is 50 s,

OFF: Displays a single measurement result.

Sets the burst measurement time.

Sets the current measurcment lunctions of channel D to ON or
OFF.

Sets the measurcment range 1o 30 mA.
Sets the measurement range Lo 1 mA.
Sets the measurement range to 200 (LA,

Sets the burst measurement to ON or OFF.

ON: Performs measurements for the length of burst time set
in Burst Time, and then averages and displays the
results.
The number of the average is the burst time/unit mea-
surement time. The unit measurement time of the ana-
lyzeris 50 s,

QFF: Displays a single measurement resull.

Sets the burst measurement time.

Sets the display of the channel A result to ON or OFF,
Sets the display of the channel B result to ON or OFF.
Sets the display of the channel C result to ON or OFF.
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11.3.2 VSIM Dialog Box

CH D ON/OFF

11.3.2 VSIM Dialog Box

Sets the display of the channel D result to ON or OFF.

Scls the VSIM [unclion conditions [or cach channcl.
The dialog box is displayed by selecting System and VSIM from the main menu.

VSIM
VS CH State
State/Bias

V Sourc
State/Output
Current Linit
I Measure

State/Range
Burst

Display
Sweep State
BIAS

V Source

Sets the VSIM functions 10 ON or OFF.

Sets the voltage output to ON or OFF and sets the voltage bias
value.

Sets the output voltage value and its ON or OFF.

Sects the outpul current limit value.

Sets the current measurement function to ON or OFF and the mea-
surement range.

Sets the current burst measurement function to ON or OFF and the
burst mecasurcment time.

Sets the results display to ON or OFF.
Selects the voltage output during the sweep.
Outputs the Bias voltage.

Outpuls the V Source vollage.
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11.4 Example Settings

11.4 Example Settings

This section shows examples of the switch control voltage settings used to measure the EGSM/DCS dual
band FEM (Front End Module). (This measurement process requires the R3968 Multi Port Test Set in addi-

tion (o the VSIM lunction.)

The example settings below show only the VSIM function settings.
Each measurement channel setting is in accordance with the actual device measurement settings.

Sclling table

Table 11-3 EGSM/DCS Dual Band FEM Control

This unit
Control 1 Control 2 measurement
channel
Sending EGSM ON OFF CH1
Sending DCS OFF ON CH2
Recciving EGSM OFF OFF CH3
Receiving DCS OFF OFF CH4

Control 1 : VSIM CH A
Control 2 : VSIMCH B

Sending the EGSM

1. Activalc measurement channel 1 (CHI1).

2. Select VSIM in the Sysfem main menu to display the VSIM dialog box.

3. Sclchanncl A to ON (3 V) and channel B 10 OFF (0 V) as shown in Figurc 11-1

according o the sellings in Table 11-3.

4. Set a current measurement range according to the device specifications. The

example below sets channel A to 50 mA and channel B to 200 pA,

lgure 1 l-

elng the EGSM
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11.4 Example Settings

Sending the DCS

1. Activate measurement channel 2 (CH2),

2. Sctchannels A and B as shown in Figure 11-2 according o the sellings in Table
11-3.

3. Set a current measurement range according to the device specifications. The
cxample below sets channel A 10 200 LA and channel B 10 50 mA.

Figurc 11-2  Sending the DCS

Recciving the EGSM

1. Activate measurement channel 3 (CH3).

2. Setchannels A and B as shown in Figure 11-3 according to the settings in Table
11-3.

8]

Set a current measurement range according (o device specifications. The example
below sets channel A to 200 pA and channel B to 200 pA.

Figure 11-3 Receiving the EGSM
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Receiving the DCS

11.4 Example Settings

Agtivate measurement channel 4 (CH4),

Scl channels A and B as shown in Figure 11-4 according (o the seulings in Table
11-3.

Set a current measurement range according to the device specifications. The
example below sets channel A (o 200 LA and channel B o 200 LA,

Figure 11-4 Receiving the DCS
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11.5 Timing Chart

11.5 Timing Chart

<VSIM voltage settings and current measurement timing>

Measurement trigger * | _

Measurement CH *2 I ] -

Sweep voltage ontput *3 S |

Measuremenl voltage .
output *4

Current measurement 3 I-I I_I I_l

11-10

*]:
+3:
*3:

*4:

CH | measurement CH n me¢asurement

r

» CH A measurement

CH B measurement

L J

CH C measurement

k2

L CHD measurement

Internal measurement trigger of this unit.
Netwaork analyzer measurement channel

It V Source is set to ON and Sweep State is set to V Source, the V Source voltage is output. If V
Source and Sweep State are set to any other settings, the Bias voltage is output.

If V Source is set to ON, the V Source voltage is output. If V Source is set to OFF, the Bias voltage
18 oulpul.

The current is measured in channels A, B, C, and D, in order.



R3860A/MRITTOMRIT68 Operation Manual

11.6 Error Message
11.6 Error Message
Message Explanation
VSIM Error A limiter crror occurred in the VSIM channel <V_ch> which
Limiter:<V_ch>(<M_ch>) was set to the <M_ch> channel of the analyzer,

<Required Action>
Contact Advantest Sales OlTice or a local represcntative.

VSIM Error An oscillation error occurred in the VSIM channel <V_ch
Oscillator:<V_ch>(<M_ch>) |which was set to the <M_ch> channel of the analyzer.
<Required Action>

Contact Advantest Sales Office or a local representative,

VSIM Error An excessive level was input in the VSIM channel <V_ch>
Overload:<V_ch>(<M ch>) |which was set to the <M _ch> channel of the analyzer.

The VSIM [unctions will be lerminated.

<Required Action>

Contact Advantest Sales OlTice or a local represcntative.

VSIM Error An ahnormal icmperature rise was detected in the VSIM con-
Overheat troller. The VSIM functions will be terminated.

<Required Action>

Turn the power of the analyzer OFF, and consull with
Advantest or an authorized service agency.

<V_ch>: VSIM channel numbers A, B, C and D.
<M_ch>: Mcasurcment channel numbers 1 1o 16.

11-11
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12.

12.1

12.2

12. FREQUENCY CONVERSION DEVICE MEASUREMENT

FREQUENCY CONVERSION DEVICE MEASUREMENT

Overview

This unit can measure the harmonics of amplifiers and the dividers by setting the signal source frequency and
the receiver frequency independently. This unit can also measure various characteristics of the mixer in vector
by having the second power source built-in 10 be used as a local signal source of the mixer.

Independent Settings of the Power Source and the Receiver

Click Sefup in the main menu 1o open the pull down menu. Click Multi Freguency in the pull down menu to
open the Multi Frequency dialog box.

g.uugoonnn

L.00o0onan 1000000000

4 6
Figure 12-1 Multi Frequency Dialog Box
1. Turns the independent sciting of the receiver ON or OFF. + indicates that the setting is turned ON.
2. Sets the start frequency when the receiver is set in a independent mode.
3. Secis the stop [requency when the receiver is sl in a independent mode.

4. Opens the Program Sweep Editor dialog box.

12-1
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12.2 Independent Settings of the Power Source and the Receiver

Figure 12-2  Program Sweep Editor Dialog Box

5. Selects the signal source and the receiver.

Source 1 Scis the program sweep conditions Lo the {irst signal source.
Conditions can be sel to all items: the Frequencics, Powers, Scl-
tling Time, Point. and RBW.

Source 2 Sets the program sweep conditions to the second signal source,
Conditions can bhe sel Lo the Frequencies and Powers. Conditions
[or the Setlling Time, Point, and RBW arc the same as those of the
first signal source.

Receiver Sets the program sweep conditions to the receiver.
Conditions can be sct 10 the Frequencies. Conditions [or the Scl-
ting Time, Point, and RBW arc the same as those of the [irst sig-
nal source.

6. Opens the Attenuator dialog box which includes the second signal source,

Scts the second signal source allenualtor.
Seis the [lirst signal source allenualor.

Figure 12-3  Auenualor Dialog Box

12-2
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12.3

12.3 Mixer Measurement

Mixer Measurement

Click Sefup in the main menu to open the pull down menu. Click Mixer... in the pull down menu to open the
Mizxer dialog box.

Five channels arc used Lo execute the mixer measurement. For cxample, when the mixer measuremenl is exe-
cuted by CHIT, CHI to CHS5 are used to execute the measurement and the result is displayed on CHI.

Figure 12-4  Mixer Dialog Box

Sets the Mixer measurement to ON or OFF. v indicates that the setting 1s turned ON,

Sets the mixer measurcmenl port.

Sets the frequency sweep conditions of each port.

Sweep Sweeps the [requency range which is set in step 4. and described
below.

Fixed Sets to the fixed frequency which is set in step 4. and described
below.

Aulo Sels the conditions automaltically [rom the sel [requencics of
Sweep and Fixed according to the conversion type selected in step
2. above.

Power Sets the power.

Sets the frequency.

Fixed Freq
Sweep Start
Sweep Stop

Sweep Point

Sets the fixed frequency.
Sets the sweep slart (requency.
Sets the sweep stop frequency.

Sets the number of the sweep point.

1IF=RF+LO Sets the conversion type of the IF [requency.
IF=RF-LO Sets the conversion type of the IF frequency.
TF=LO-RF Sets the conversion type of the TF frequency.

12-3
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12.4 Mixer Measurement Example

12.4 Mixer Measurement Example

12-4

Describes the measurement example of the 800 MHz-band down converter. Operation starts from the tool

menu here.

Setting the measurement conditions

Calibration

Click Mixer in the tool menu to display the Mixer side menu.

Click Mixer Sweep, Sweep Mode, and RF=Sweep LO=Auto IF=Fixed.

The RF port is set to Sweep, the IF port is set to the Fixed frequency, and the LO
port is set to the Auto sweep conditions.

Enter Return, Fixed Freg, 1, 4, 0, and M/n Lo scl the IF fixed [requency o 140
MHz.

Enter Sweep Start, 7, 0, 0, and M/n to set the RF start frequency to 700 MHz.
Enter Sweep Stop, 1,0, 0, 0, and M/n (o scl the RF stop [requency to 1000 MHz.

Click Return, and Mixer Meas ON/OFF to turn on the mixer measurement.

Click Yes, as the message "Setting of CHI - CHS will be changed in mixer mode,
QK" appears on the screen.

CHI to CHS are set in the mixer measurement mode.

Connect the Automatic Calibration Kit R17050/R17051 between Portl and
Port2, and click Mixer Cal and Auto Cal to calibrate.

When the message "Auto Cal: Complele” appears on the screen, connecl a recip-
rocal mixer for the calibration and click Standard Mixer.

Press Done Mixer Cal after a buzzer rings.

The calibration is complete.
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12.4 Mixer Measurement Example

Measurement

1. Connect Portl to the RF terminal of the mixer and ¢onnect Port2 to the TF termi-
nal ol the mixer. Conneel the second signal source (o the LO terminal of the
mixcr.

[ =

CCiiiii]

[

RF IF

Local

2. Click Return, Mixer Meas, and M2 to measure the conversion gain,
3. Click Active Trace in the tool menu to display the Active Trace side menu.
4, Click Trace2 to turn on Trace 2,

Click Format in the ool menu Lo display the Format side menu.

o W

Click Phase to set Trace 2 to display the phase.
Wilth this, Trace 1 displays the amplitude and Trace 2 displays the phasc.

12-5
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13. REFERENCE

13. REFERENCE

This section explains the functions of the main menu, dialog boxes, side menus, and tool menus.

13.1 Menu Index

Use this menu index as an index for Section 13.

Operation Key Pages
TDIV s 13-23, 13-65
Ddeg o 13-54
1S e 13-50
TOHZ (oo 13-50, 13-653,

13-71
120MA e 13-77
180 ACE oot 13-54
TIA et 13-77
1-Port Auto Cal oo, 13-56
TSLEIC ittt 13-65
200A e 13-77
20d Freq oo 13-65
2nd SG e, 13-30
20d SG ATE 1ovveveveccenrr e 13-74
2-Port Auto Cal .o 13-56
FOMA e 13-77
3-Port Auto Cal .o, 13-56
JOOKHZ ..o, 13-50, 13-65,
13-71
4-Port Auto Cal ..o 13-56
S00MA e 13-77
SOMA s 13-77
Acquirte PT-P2 v 13-57, 13-58
Acquire P1-P3 e 13-57,13-58
Acquire P1-P4 L 13-57, 13-58
Acquite P2-P3 e 13-57, 13-58
Acquire P2 - P4 e 13-57
Acquire P3-P4 L 13-57, 13-58
ACE e 13-39
Active Marker ... 13-40, 13-42,
13-55
Active Marker Off ..o, 13-51
Active Trace ....ococvveveeiiiieee e 13-49
Add Balance CKU coeeviveeciniiiicccciiicens 13-66
AQA CINC oo scsr e 13-34
Add CIrcuit oo, 13-35, 13-66
Add Ckt BPort n ON/OFF ..o, 13-68
Add Ckt Port n ON/OFF .....occooirvnnrvnnen. 13-67
Add Printer ..o 13-12

Operation Key Pages
Add Window oo, 13-47
AJJust TIME ovvvivrrvee e vsercsaa s 13-12
All Markers Off ... 13-39, 13-51
Allocale CH ..o, 13-20, 13-23
FL N | RSO 13-73
Att CH-Sync ON/OFF ... 13-73, 13-74
Al Mode Aulo/Fix .o, 13-73, 13-74
F LN | RSO 13-28
ALENUALOT .ooiiiiiiiiieecceee e 13-11
AULD i 13-29
Ato Cal Lo 13-56, 13-72
Auto Cal Setup o 13-56, 13-63
Aulo Cal Verily i 13-56, 13-63
Auto Cal Verify & Setup ..o 13-56
Auto Scale .o 13-65
AVCTAZC viiioeiieiieie ettt e 13-21
Averaging ONJOFF .......ccoivinnne 13-50
AVE e 13-50
AvE Faclor ..o 13-50, 13-64
Avg Factor AUtO/SPEC ovvveiviinnnnnnnns 13-64
AvE ReSIart ..ot 13-50
B o 13-36
B(P12)-B(P34) .o 13-37
B(P13)-B(P24) oo 13-37
B(P14)-B(P23) oo, 13-37
B(P23)-B(P14) .o, 13-37
B(P24)-B(P13) oo 13-38
B(P34)-B(P12) ccoevieeireiiiiiccciiieeiin. 13-38
Bl 13-49
B3 e 13-49
Balance Device PoOrt o, 13-11
Balance Meas ....oocoveveeciivnnnrnnieeensessnnsnns 13-66
Balance Measurement ...........cccoeeeeeennns 13-11
Balance Param ON/OFF ... 13-68
Balance Parameter .....cooovvvvvevervenennnnns 13-35
Balance-port Fixture .....ccoooeoeinniiinnnn. 13-11
Balun ., 13-36
Balun ON/OFF ..o 13-68
Balun Type Float/DifT ... 13-68



R3860A/R3TTO/R3768 Operation Manual

13.1 Menu Index

Band Pass ... 13-70 13-25, 13-26,
BB s 13-36 13-27, 13-28,
BBTT e 13-49 13-29, 13-30
BB e, 13-49 Color Setting .....occocveeerereereeccece e 13-81
BBB e 13-36 Compare MKr ..o 13-51
BEED (oo 13-69 COMPENSALE L.ovvverrevererrrrverrseseirserrenes 13-39
BPortn Cap C ..o 13-68 Compensate ON/OFF ... 13-52
BPortn Cap G ..o 13-68 Conlig .o 13-10, 13-81
BPort nInd T oo 13-68 CONLINUOUS 11rvveverieieersrrverrsesersenrrenes 13-73
BPortnInd R ..o 13-68 Cony IMpP o 13-50
BUSL oo 13-45 CONVEISION iiiiiiiiiiecciiiiee e eeiieas 13-50
Burst Mode ON/OFF oo, 13-77 Conversion MKT ..o 13-52
Burst Time oo 13-77 COPY ettt s 13-24
C{PY-L{P)-D v, 13-67 Correct ON/OFFE oo, 13-56, 13-72
C{PILLS)ID e 13-67 Coupled Ch v 13-39
CSYLMPYD e 13-67 Coupled CH ON/OFF ..o 13-52
Cal o 13-10, 13-56 Coupled TT oo 13-39
Cal Data ON/OFF ..o 13-78 Coupled Tr ONJOFF ..o 13-52
Cal Kit oo 13-11, 13-58 Current Limit .......oooooviiiiei e 13-45. 13-76
Cal Kil Lype oo 13-31 CW FICQ .ot 13-22,13-72
Cal MENU L.vvvvei i 13-11 Dat oo 13-23
Cal e 13-23, 13-24 Data oo 13-17
Cancel e 13-17 Dala (o MEm i 13-69
Cap C oo 13-34, 13-35 Default (oo 13-52, 13-33
Cap G e 13-34, 13-35 Define Save Oplion ......ccvevrinniccnnnn. 13-10. 13-78
Carlesian MKE ..o, 13-52 Dl CIrC ot 13-34
CRNT cirrv v asnaes 13-72 Del Ckt Portl Otf/Del/Add ................... 13-66
CH e 13-16, 13-17 Del Ckt Port2 Off/Del/Add ................... 13-66
CH 1 oo, 13-47 Del Ckt Port3 Of[/Del/Add ... 13-66
CH B e 13-47 Del Ckt Portd Otf/Del/Add ................... 13-66
CHABIAS «oooieeeeeeeeee, 13-76 Del Ckt PortS Off/Del/Add ................... 13-66
CHAOQN/OFFE ..o, 13-76, 13-77 Del Ckt Portd Of[/Del/Add ... 13-66
CH B B8 corvvvciiiriiiinvreiiisnanrisersinnsens 13-76 Del 84P Bport n Oft/Del/Add ............... 13-68
CHB ON/OFF ..o, 13-76, 13-77 Del Seg i 13-27. 13-28
CHCBIAs oo, 13-76 Delay oo 13-31, 13-32,
CH CON/OFF .viiivveeicinnarriseesinenens 13-76, 13-77 13-33, 13-50
CH D Bias oo 13-76 Delay Length ..o, 13-63
CHDON/OFFE ....ccociiiiiiiiiiecciivenan, 13-76, 13-77 Delay Time .o 13-25, 13-63
CH n ON/JOFTF Lo 13-79 Delete CirCUIt ovvvvivevrrirvrrvreecersenrenes 13-66
CHNO. e 13-27 Delete File ..o 13-10, 13-78
Channel oo 13-11 Delele WIndow i, 13-23, 13-47
Child Marker ONJOFF ........coovveivvvinns 13-52 Delta Mkr To Span oooovvevvvvivevinrecnen, 13-53
CH-5YNC «eoieiiee e 13-30, 13-44 Delta Mode ..o 13-40, 13-51
CH-Sync ON/OFF ..o 13-74, 13-75 Delta Mode OIT i, 13-51
Clear All oo reesearr e 13-27, 13-28 Delta Search ..o 13-41
Clear Cal Data .....ccooooviiiiiiieceeeeeeeees 13-56 Device Port ..ot 13-35. 13-68
Clear Resull i 13-56, 13-63, Disconncect Network i, 13-81

13-64 Disp Data ON/OFF ..o 13-69
ClOSE o 13-15, 13-20, Disp Mem ON/OFF ..o 13-69

13-21, 13-22, Disp Mode Active CH .o 13-80

13-23, 13-24, Disp Mode Active Window ........ccoeeee. 13-80
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13.1 Menu Tndex

Disp Mode All Window(Overlay) ........ 13-80 Gate ON/OFF i 13-70
Disp Mode All Window{Split} ........... 13-80 Gate Shape ..o 13-70
Disp POSITION Liciiiririvveeiiisnarrisersinenene 13-43, 13-55 GAate SNt ovvvvevevee s 13-70
DHSPLAY e 13-45, 13-76 GAe SLOP e e 13-70
Display Mode ..ocooovveiciniiiiiis e 13-19, 13-79 GD APCT oottt 13-24
Display Mode Abs/Rel .o 13-55 GPIB AdAress ...oocoeveveivrer e 13-12, 13-81
DHSIANCE oo e 13-70 GPIB Setling ..ooooeevvecciiienee e 13-81
Dly APeriure ....ooeceeecieciinriienienieeeene 13-51 Grayscale .o 13-81
DONE oo 13-57, 13-38, HOWd e 13-73
13-59, 13-60, Hyper Port BXt oo 13-66
13-61, 13-62, T MCASUTC ittt 13-45,13-76
13-67 T Measure ON/OFF ... 13-76, 13-77
Done Mixer Cal ..o 13-72 TFFreq oo e 13-71
DUTalion ..eceeeiceeerrreieeecieecciiesicsereeeiieanne 13-69 IF Port Load .....coovveeeiiiciiccieiccre s 13-72
Edit Limit Line ..oooierrivrineniieierreieniene 13-11, 13-68 TF Port OPen ...o.oovveveecivnnnrnreeensesssnrsnnns 13-72
Edit Prgm Swp... oo 13-28 IF Port Shott «coeoceniiiccccieee 13-72
Edil Program Sweep ..oocovveniencennne 13-11, 13-73 IFERBW it 13-50, 13-71
Elec Delay oovvvevvriveiirisivrinenineeerrserennens 13-56 TF=LO-RF . 13-71
Elec Delay ONJOFF ..o 13-63 IF=RF+LO ..o 13-71
Exclude Sollware Fixture ........oococevveee 13-17 IF=RF-LO .ottt 13-71
EXECULE Loovvrrrivrevrisenrrierrvrirenseseeerrserensene 13-10 TINAZ vevrcceirr v e nsassssr s 13-50
Explorer ..o 13-12 Tmnp Trans .o, 13-34, 13-66
ExtPOrt T oo 13-63, 13-66 Imp Trans ON/OFF ..o 13-67
ExtPort2 .o 13-63, 13-66 TRA Lo e 13-34, 13-35
ExtPort3 e 13-63, 13-66 INdR o 13-34, 13-35
EXUPOTLA oo 13-63, 13-66  Inductance LO &2 o, 13-32
EXUPOM S ovovovnerrrrisesessssssrenesnsesone 13-63, 13-66  Tnductance L1 e i 13-32
S e O 13-63,13-66  Inductance L2 e ... ..., 13-32
FALL woovvvooeieeeeeereeseese s 13-69 Inductance L3 ¢™? oo 13-32
File oo ev s 13-10 THS SE v 13-27, 13-28
Filter Analy ..o 13-53 Interpolate ON/OFF ... 13-56
Filter Analysis ..o 13-11, 13-42 ISmUth L 13-50
Filter Analysis ONJOFF ..........ccoovrvrninne 13-54 Judge Range AT/Part oooovvvvvevevneiennnn 13-65
Filter TYPE cooiiieee s 13-42 Judge Trace .....ccconvvimiciccnee 13-28, 13-68
Filter Type Notch/Band ... 13-55 LP}MC(S}D oo, 13-67
FIxed oo cecccv s 13-29 L(S)-CPYD oo 13-67
Fixed Freq oo 13-71 Lefl co e 13-80
FIXIUIC it 13-10, 13-66 Limil LING ovviiiiiiiiiiiiiiiccsiiisisie e iaiens 13-28
FOrmat ..o 13-16, 13-23, Limit Line ON/OFF ... ...cooovvevveicnnnn 13-68
13-50 Limit TeSE cvvecvviiieceeci e 13-28, 13-68
Froquency o 13-29 Limit Test ON/OFE i 13-68
FUTL Lo e seseeer s eee e 13-80 Lin Freq o eensasssnnsns 13-73
Full 1-Port Cal oo 13-58 Lin/Phase ....ocoovveeeieeciiiieeee e 13-52, 13-53
Full 2-Port Cal ..ccovvveiiiiciieiceeciieae 13-58 LiNg coovioiiniiiiiccieceies e 13-23
Full 3-Port Cal ..oooiiveriivereniciicrreireniens 13-58 LinMaZ v e 13-50
Full 4-Port Cal .ooceeeeviieeeeeeees 13-58 Load v 13-78
Full 5-Port Cal ..ccovvoeiiiiciieeiieeciieas 13-58 Load Cal Dala ...ccccceevrevvviivecieicciresienen. 13-64
Full 6-Port Cal ..o e 13-38 Load Color File ..o 13-81
FUnc ..o 13-10, 13-80 Load CSV e 13-27, 13-28
GHB o 13-52 Load File ..ovvviiiiiiieieicciiciec e 13-35
GIALE coviiiverrrrree s sres e rsessiss e rrenees 13-26 Load File Bport n s4p .oovviveveeinenneonn 13-68
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13.1 Menu Index

Load File Port 11 sIp .o 13-68
Load Filc Port n $2p i 13-68
Load File Port] 82p .vvveviiivonrierninenens 13-66
Load File Port2 s2p ccoovveeeieicciieiens 13-66
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13.2.1

13-10

Main Menu

The main menu includes the [ollowing menus which are grouped by the funclions of this unit. Click on the
menus to display the pull down menus.

File
Setup

Cal
Fixture
Marker
System
Config

Fune

Displays the File pull-down menu which execules the save, the load and print, and the appli-
cation software.

Displays the Sctup pull-down menu which sets the measurement conditions and the display
screen.

Displays the Cal pull-down menu which exccutes the calibration.

Displays the Fixture pull-down menu which executes the software fixture.

Displays the Marker pull-down menu which sets the marker function.

Displays the System pull-down menu which sets the PIO, Test set. and VSIM function.
Displays the Config pull-down menu which scts the Explorer, GP-1B, and Newwork.

Displays the installed application soltwares in the pull-down menu and executes the clicked
application soltware.

1. File pull-down menu

Load Settings Displays the Load dialog box which loads the measurement con-
dition files,

Save Settings Displays the Save dialog box which saves the measurement con-
dition files.

Define Save Option Displays the Detine Save Option dialog box which defines the
saving conditions for the measurement condition files,

Delete File Deletes the measurement condition files.

Save S-parameter Displays the Save S-parameter dialog box which saves the test

result in S-parameter.

Save Trace Displays the Save Trace dialog box which saves the test result as

displayed on the screen.

Save Image Displays the Save Image dialog box which saves the display

screen in image data.

Print Executes the print.
Requires the printer driver installation.
Execute Displays the Execute dialog box which executes the application

software.
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2. Setup pull-down menu

Window
Channel

Trace

Time Domuain
Edit Program Sweep

Edit Limit Line
Multi Frequency

Mixer

Attenuator (OPT10)

3. Cal pull-down menu

Cal Menu
Cal Kit

4. Fixture pull-down menu
Single-port Fixture

Balance-port Fixture
Balance Measurement

Balance Device Port

5. Marker pull-down menu

Muarker Settings

Marker Search

Filter Analysis

6. System pull-down menu
PIO
Test Set
VSIM (OPT13)

13.2.1 Main Menu

Displays the Window dialog box which sets the display screen,

Displays the Channel dialog box which sets the channel measure-
ment conditions.

Displays the Trace dialog box which sets the measurement data.

Displays the Time Domain dialog box which scis the Time
Domain measurement.

Displays the Edit Program Sweep dialog box which scts the pro-
gram sweep.

Displays the Edit Limit Line dialog box which scts the limit line.

Displays the Mulud Frequency dialog box which scls the signal
source and the receiver independently.

Displays the Mixer dialog box which sets the mixer measurement.

Displays the Attenuator dialog box which sets the output attenua-
Lor {cxtended power).

Displays the Cal side menu which executes the calibration.

Displays the Cal Kit dialog box which sets the calibration kit.

Displays the Single-port Fixture dialog box which sets each port.

Displays the Balance-port Fixture dialog box which sets the bal-
ance-port,

Displays the Balance Measurement dialog box which sets the bal-
ance measurement.

Displays the Balance Device Port dialog box which sets the bal-
ance measurement port.

Displays the Marker Settings dialog box which sets the marker.

Displays the Marker Scarch dialog box which scts the marker
search.

Displays the Filter Analysis dialog box which sets the [ilter anal-
ysis.

Displays the P10 dialog box which sets the parallel T/0.
Displays the Test Set dialog box which sets the R3968 Test set.

Displays the VSIM dialog box which sets the device power source
{(VSIM).
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13.2.1 Main Menu

7.  Config pull-down menu

Explorer Opens the Explorer.

Tool Bar Seis the teol menu o ON or OFF. v mark is displayed when the
menu is ON.

GPIB Address Displays the GPIB Address dialog box which sets the GPIB
address.

Network Setup Seis the network. For more information, refer o A3 "Nelwork
Settings.™

Add Printer Installs the printer driver. For more information, reler 10 A4
"Printer Installation Method."

Adjust Time Displays the Adjust Time dialog box which sels the time.

Preset Resets the measurement conditions of this unit.

Version Displays the version of this unit.

13-12



R3860A/MRITTOMRIT68 Operation Manual

13.2.2 Dialog Boxes

13.2.2 Dialog Boxes

This section explains dialog boxes displayed by the main menu or side menus.

13.2.2.1 File

1. Load Settings dialog box

Loads the file in which the selling conditions of this unil are saved.
Select File, Load Setting... trom the main menu to display the Load Settings dialog box.

1. Directory History

2. Lookin
3.

4.

6. List

7. File name
8. Files of type
9. Load

10. Cancel

WAdvantest\R38E0ANSVRCL

Displays the folder history.
Displays the folder selection.

Specilics the [older in which the file is saved.
Moves 1o the parent direclory.
Creates a new folder.

Changes the display menu.

Displays the files which arc saved in the specified folder and the
folder list.

Enter the file name to be loaded.
The sciling condition file type "sav” is sclecled.
Loads the file.

Docs not save the [ile and closes the dialog box.
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13.2.2 Dialog Boxes

2. Save Settings dialog box

Saves the setting condition of this unit as a file.
Select File, Save Setting... from the main menu to display the Save Settings dialog box.

Save teltings

R 3BE0ASVRCL

9
10
1. Directory History Displays the folder history.
Displays the folder selection.
2. Savein Specily the [older in which the [ile is saved.
3. Moves Lo the parent directory.
4, Creates a new folder.
5. Changes the display menu.
6. List Displays the [iles which are saved in the specilied (older and the
[older list.
7. File name Enter a file name,
8. Save as type The sclting condition [ile type "sav” is sclected.
9. Save Saves the file.
10. Cancel Docs not save the [ile and closes the dialog box.
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13.2.2 Dialog Boxes

3. Define Save Option dialog box
Saves the measurement condition settings by using Save Settings.

Sclect File in the main menu. Then, sclecl Define Save Option 1o display the dialog box.

Save Cal Data Selecting this item saves the calibration data when Save Settings
is executed.
Save Raw Data Selecting this item saves the raw measurement data when Save

Settings is executed.
Executing Load Settings automatically stops the sweep.

Save Trace Data Selecting this item saves the pre-formatted trace data.
Executing Load Settings automatically stops the sweep.

Save Trace Memory Selecting this item saves the trace memory.

Close Closes the dialog box.

4. Delete File dialog box

Deletes the setting condition file,
Select File, Delete File {rom the main menu to display the Delete File dialog box.

3456

D¥AdwantestE R 3060 SYRTCL

1. Directory History Displays the folder history.
Displays the folder selection.
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13.2.2 Dialog Boxes
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2.

10.
11.

Look in

List

File name
Save as type
Select

Cancel

Save S-parameter dialog box

Specify the folder in which the file is saved.

Moves o the last displayed [older.
Moves to the parent directory.
Creates a new folder,

Changes the display menu.

Displays the files which are saved in the specified folder and the
folder list.

Enter the file name 1o be deleted.
The setting condition file type "sav" is selected,
Deleles the file.

Does not delete the file and closes the dialog box.

Saves all measurement data 1o a file as S-parameters.

Operation of File and Save S-parameter in the main menu displays this dialog box.

CH

Format

Type

Sets the measurement channels to be saved.
Scleets the formad.

CSV: Specifies CSV format.

TS: Specifies TS format,
Selects the data type.

RI: Real/Imaginary

DB: dB/Degree

MA: Linear/Degree
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6.

Data

Exclude Software Fixture

0K

Cancel

Save Trace dialog box

13.2.2 Dialog Boxes

Selects the data.
Normal: S-parameters

Balance Paramecter:
Balance paramelers

Balun:  Balun translormation results

Mix-mode:
Modce analysis resulls

If a check mark is entered into the check box, the software fixture
is disabled while the S-paramcters are saved. However, the port
cxlension is stll enabled.

Displays the dialog box for saving o a [ile.

Cancels settings.

Saves only the displayed data 1o a [ile.

Operation of File and Save Trace in the main menu displays this dialog box.

CH
Data

0K

Cancel

Sets the measurcment channels 1o be saved.

Selects the data.

Single:  Saves the trace specified in the pull-down menu.
All: Saves all valid traces.

Displays the dialog box for saving o a [ile.

Cancels sellings.
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13.2.2 Dialog Boxes

13.2.2.2 Setup

Sets the operating status of this unit.
1. Window dialog box

Select Setup, Window... trom the main menu to display the Window dialog box,
The Window dialog box contains three tabs: Screen Layout, Display Mode, and Window List.

+  Screen Layoul menu

Sets the display area, the comment display, and the toclbar display of the screen.

Screen Layout menu

Display Mode menu

Window List menu

AR AR

Lty

ek Hhs
Selects the display layout.
Window Label Sets the Window Label display to ON or OFF.
Trace Annotation Sets the Trace Annotation to ON or OFF
Stimulus Annotation Scis the Sumulus Annotation 1o ON or OFF.
Tool Bar Scis the ol menu display 1o ON or OFE.
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Display Mode menu

13.2.2 Dialog Boxes

Sets the display mode and the number of windows.

Display Mode

Split Mode

Selects the windows display mode.

All Window(Split):
Displays and tiles all the selected windows.

All Window(Overlay):
Displays and overlays all the selected windows.

Active Window Only:
Displays only the active window.

Active Channel Only:
Displays only the windows to which the active
channels are assigned,

Sets the ratios of split displays.

Standard: Splits the display area equally between all
windows.

Horizontal: ~ Splits the display area horizontally and displays
multiple windows according to the Col
specification,

Vertical: Splits the display area vertically and displays
multiple  windows according  to  the Col
specilication.

Row No.: Specifies the number and size of windows that are
laid oul in the n line by Col and Size.

Sets the size of windows in the Row No
line in pereentage of the display arca.

Scts the number of windows in
the Row No, ling,
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13.2.2 Dialog Boxes

*  Window List menu

Sets the window display and the channel allocation.

L B R TR

Window Sets the window to ON or OFF,
Allocate CH Allocates channels to the windows.
Window Label Specilies the window label. Click... to open the keyboard and

enter the window label.

Close Closcs the dialog box.

13-20



R3860A/MRITTOMRIT68 Operation Manual

13.2.2 Dialog Boxes

Channel dialog box

Sets the measurement conditions of the measurement channels of this unit.
Select Setup, Channel... from the main menu to display the Channel dialog box.
The channel dialog box contains three buttons: Sweep, Freq, and Power.

«  Sweep menu

Sets the sweep condition.

Seq Sets the sequence measurement o ON or OFF
Port Sets the measurement port,
Sweep Type Sets the sweep type.
Sweep Time Sets the sweep time.
RBW Sets the RBW.
Point Sets the number of measurement points,
Average Sets the average,
Check the checkbox to set the averaging count.
Sequence Mode Sets the sequence measurement mode.
All CH: Measures all channels, whose sequence

measurement boxes are checked, in numeric order
of the channels,

Active CH:  Measures the only active channel,

Window Zoom Sets the measurement sequence when the window is zoomed in
on.
All CH: Measures all channels, whose sequence

measurement boxes are checked.
Active CH:  Measures the only active channel.

Close Closes the dialog box.
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13.2.2 Dialog Boxes

+  Freq menu

Sets the frequency conditions,

“E-obnooono
5000000000

Start Freq Sets the start frequency.

Stop Freq Scts the stop frequency.

Power Sets the power.

RBW Sets the RBW.

Point Sets the number of measurement points.
Close Closcs the dialog box.

*  Power menu

Sets the power sweep conditions.

Start Pow Scts the start power.

Stop Pow Sets the stop power.

CW Freqg Sets the CW frequency.

RBW Sets the RBW.

Point Secis the number of measurement points.
Close Closes the dialog box.

13-22



R3860A/MRITTOMRIT68 Operation Manual

8]

13.2.2 Dialog Boxes

Trace dialog box

Sets the measurement conditions of the measurement channels of this unit.
Select Setup. Trace... from the main menu to display the Trace dialog box.
The Trace dialog box conlains [our buttons: Trace, Memaory, Smoothing, and Elec Delay.

¢ Trace menu

Dat Sets the data display to ON or OFF. The measurement is executed
when the Calc 1s checked, even if Dat is clear,

Calc Sets the measurement parameter and the format calculation to ON
or OFF.

Meas Sets the measurement parameter. Click ... to open the Meas dialog
box and set.

Format Sets the measurement format.

/Div Sets the scale.

Ref Val Sets the relerence values.

Ref Pos Sets the reference position.

Line Sets the reference line display to ON or OFF.

Window No. Selects the window No.

Window Label Sets the window label. Click Window Label 1o open the

Delete Window
Allocate CH
Port

Close

label-setup keyboard.

Closcs the active window.

Allocates a channel 10 the active window.

Sets the measurement port of the active channel.

Closes the dialog box.



R3860A/R3TTO/R3768 Operation Manual

13.2.2 Dialog Boxes

+  Memory menu

Mem Sets the memory data display to ON or OFF.

Calc Sets the measurement parameter and the format caleulation to ON
or OFF.

Copy Copies the data to the memory data,

Math Sets the calculation between the data and the memory data.

Close Closes the dialog box.

*  Smoothing menu

Smoothing Sets the smoothing to ON or OFF and aperture.
GD Aper Sets the group delay aperture.
Close Closcs the dialog box.
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13.2.2 Dialog Boxes

*  Elec Delay menu

ON/OFF setting
Delay Time Sets the clectrical length compensation valuc.
Phase Offset Sets the phase offset value.
Close Closes the dialog box.

4.  Time Domain dialog box

Sets the measurement conditions of the measurement channels of this unit.
Select Setup, Time Domain... from the main menu to display the Time Domain dialog box.

Transform
Start Sets the start time.
Stop Sets the stop time,
Set Freq Low Pass Sets the frequency range which complies with the restriction of
the low pass mode.
Stimulus Selects the time axis type.

Time:  Time display
Dist: Distance display
Refl T:  Time display during reflection measurements,

Refl D:  Distance display during reflection measurements.
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13.2.2 Dialog Boxes

Mode Selects the conversion mode.
BP: Band-pass mode
LPL: Low-pass impulse mode

LPS: Low-pass step mode

Window Specifies the window form.

Trace Selects the trace which converts the time axis.
Gute

Start Sets the start time,

Stop Sets the stop time.

Shape Selects the gate conversion mode.

Trace Sclecets the trace which perlorms gale processing.
Close Closes the dialog box.

5. Program Sweep Editor dialog box
Sets the program sweep.
Sclecl Setup, Edit Program Sweep... [tom the main menu o display the Edit Program Sweep dialog
box.,

Source 1 Seis the program sweep conditions Lo the first signal source.
Conditions can be sct o all items: the Frequencics, Powers, Scl-
tling Time, Point, and RBW.

Source 2 Scis the program sweep conditions Lo the second signal source.
Conditions can be set to the Frequencies and Powers. Conditions
for the Settling Time, Point, and RBW are the same as those of the
first signal source,

Receiver Sets the program sweep conditions to the receiver.
Conditions can be set to the Frequencies. Conditions for the Set-
ting Time, Point, and RBW arc the same as those of the [irst sig-

nal source.
Start Freq Seits the start frequency of the segment.
Stop Freg Sets the stop frequency of the segment.
Start Pow Sets the start power of the segment.
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Stop Pow

Settling Time

Point

RBW

Ins Seg

Del Seg

Clear All

Load CSV

Save CSV

Program Sweep Type

Smo

Close

Limit Line Editor dialog box

Sects the Timit line.

13.2.2 Dialog Boxes

Sets the stop power of the segment.

Sets the scitling time of the segment.

Sets the numhber of points of the segment.

Sets the RBW of the segment.

Inserts a segment into the editing part.

Deletes a segment from the editing part.

Clears all segments.

Loads the Program Sweep setting conditions from a CSV file,

Saves the Program Sweep setting conditions to a CSV file.

All: Exccules the program sweep with all ilems activaled.

Freq: Exccutes the program sweep with the [requencics and
the points valid.

None: Executes no program sweep.

Sets whether to enable smoothing in each segment when smooth-
ing is set to ON.

Closes the dialog box.

Select Setup, Edit Limit Line... from the main menu to display the Edit Limit Line dialog box.

CH No.
TR No.
Polar

Selects the channel which sets the limit line.
Selects the trace which sets the limit line.

LinMag and Phase can be set as limit lines when the polar coordi-
nate is displayed (when the Polar and Smith Format are set),

Mag: Sets the LinMag data limit line when the polar
coordinate is displayed.
The limit line is expressed with a concentrice circle.
Phase:  Sets the Phase data limit line when the polar coordinate
is displayed. The limit line is expressed with a scelor
form.
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13.2.2 Dialog Boxes

13-28

Judge Trace
Stirulus
Upper
Lower

Type

Ins Seg

Del Seg

Clear All
Limit Test
Limit Line
Result Window
Load CSV
Save CSV
Close

Multi Frequency dialog box

Sets each trace judgment to ON or OFF.
Scis the [requency.

Secis the upper limit line.

Sets the lower limit line.

Sets the limit line type.

Point:  Evaluates by using a single frequency. The upper limit
is displayed as N and the lower limit is displayed as
AN
Signs are also used as the endpoints of the Slop limit
line and the Flat limit line.

Slope:  Connects the segments with a sloped line.
Flat: Conneelts the scgments with a horizontal line.
Inserts a segment into the editing part.

Deletes a segment from the editing part.

Clears all segments.

Sets the limit test to ON or OFF.

Seis the limit line display o ON or OFF.

Sets the limit test result window display to ON or OFF,
Loads the saved limit value.

Saves the set limit value.

Closes the dialog box.

Sets the independent operations of the signal source and the receiver and sets the second signal

source.

Select Setup, Mulfi Frequency... from the main menu to display the Multi Frequency dialog box.

300.

=

oo 00000000

.1 -000000000 i

Source 2

Receiver

Edit Prgm Swp...

Aft...
Close

Sets the second signal source to ON or OFF.

Secis the independent selting of the receiver 1o ON or OFF.
Opens the dialog box which sets the program sweep.
Opens the dialog box which sets the attenuator,

Closes the dialog box.
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8.

Mixer dialog box

Scts the mixer measurcment,

13.2.2 Dialog Boxes

Select Setup, Mixer... from the main menu to display the Mixer dialog box,

Sweep
Fixed
Auto

Power
Port

Frequency

Mixer Meas

Close

Sets to the sweep mode.

Sets to the fixed frequency.

Sets 1o the auto mode.

Sets the power.

Sets the mixer measurement port.

Sets the frequency.

Fixed Freq:  Sets the [requency.

Sweep Starl:  Sets the sweep start [requency.
Sweep Stop:  Sets the sweep stop frequency.

Sweep Point:  Sets the number of the sweep point.

IF=xx * xx: Sets the conversion type of the IF frequency.

Scts the mixer measurcment 1o ON or OFF

Closes the dialog box.

13-29



R3860A/R3TTO/R3768 Operation Manual

13.2.2 Dialog Boxes

9. Attenuator dialog box (OPT10)

Sets the Attenuator.
Select Setup, Atfenuator... from the main menu to display the Attenuator dialog box.

s
FaTalets

Bnn
FaTalets
i

...... i
Bripes §§§ 5 §~!

CH-Sync Sets the coupled channels to ON or OFF.
Port No. Seits the atlenuator value for ecach port No ol the first signal source.
Mode Sets the operating mode.
Auter Switches the attenuator automatically according to the
power setting,
Fix: Fixes the set value of each port regardless of the power
setting.
Output Pow Sets the power.
2nd SG Sets the second signal source attenuator value.
Close Closes the dialog box.
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13.2.2.3 Cal

1. Calibration Kit dialog box

Scts the calibration kit.

13.2.2 Dialog Boxes

Operation of Cal and Cal Kit... in the main menu displays this dialog box.

Cal Kit type

Port Female/Male
Load User File
Save User File
Open Offset
Delay
Zo
Loss
Open Termination
Open CO els
Open CI e’
Open (2 P

Open C3 e

Specifies the type of calibration kit, and sets the open capacity and
delay compensation values.

Don't Care:
Selects an ideal calibration kit and does not perform
compensation.

N50€Q:  Selects an N-type 30 € calibration kit, and sets the
compensation values.

N75€:  Selects an N-type 75 € calibration kit, and sets the
compensation values.

3.5mm: Selects a 3.5 mm-type calibration kit, and sets the
compensation values.

Tmm: Selects a 7 mm-type calibration kit, and sets the
compensation values.

User: Selects a user-defined calibration kit, and sets the
compensation values.

Specities the polarity of the Test port.
Loads the user-defined correction value from the file.

Saves the user-delined correction value in the [ile.

Inputs the delay of the Open Standard.
Inputs the offset impedance of the Open Standard.

Inputs the Toss of the Open Standard.

Inputs open capacity CO of the Open Standard.
Tnputs open capacity C1 of the Open Standard,
Inputs open capacity C2 of the Open Standard.

Inputs open capacity C3 of the Open Standard.
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T
St aa

Short Offset
Delay Lnputs the delay of the Short Standard.
VAL Inputs the offset impedance of the Short Standard.
Loss Inputs the loss of the Short Standard.

Short Termination

-12 Inputs inductance LO of the Short Standard.

Inductance L) e
Inductance LI ¢** Inputs inductance L1 of the Short Standard.
Inductance L2 &° Inputs inductance L2 of the Short Standard.

Inductance L3 e¥? Inputs inductance L3 of the Short Standard.

Ty
Lannna
EL e

Load Offset
Delay Lnputs the delay of the Load Standard.
zi Inputs the ofTset impedance of the Load Standard.
Loss Inputs the loss of the Load Standard.

Load Termination

Resistance Inputs the impedance of the Load Standard.
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13.2.2 Dialog Boxes

Thru Offset
Delay
Zi
Loss

Commonly scls 1o the [forward and reverse directions.
Inputs the delay of the Thru Standard.

Inputs the offset impedance of the Thru Standard.
Inputs the loss of the Thru Standard.
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13.2.2 Dialog Boxes

13.2.2.4

1.

Fixture

Single-port Fixture dialog box

Scis conditions [or cach port of the soltware [ixture.

Operation of Fixture and Single-port Fixture in the main menu displays this dialog box.

Software Fixture
Port Ext

Del Cire

Imp Trans

Add Cire

Cap C
Cap G
Ind L
Ind R

Sets ON/OFF of the software fixture function.

Sets ON/OFF of the port extension function and the extension val-
ues.

Selects the circuit web delete function and loads the user defined
file.

Del: Deletes the circuit web.
Add: Adds the circuit web.
S2P: Loads the 2-port user defined [ile.

Sets ON/OFF of the impedance transformation function and the
impedance values.

Sets ON/OFF of the balancing circuit function and the type of bal-
ancing circuil.

C(P)-L(S)-D:
Scits the device type Lo parallel C - series L.

L(P)-C(5)-D:
Scts the device type o parallel L - serics C.

C(8)-L{P)-D:
Scits the device type Lo series C - parallel L.

L(S)-C{P)-D:
Scts the device type (o scries L - parallel C.

C(P)-L({P)-D:
Scis the device type o parallel C - parallel L.

Sets the value of Capacitance C.
Sets the value of Capacitance G.
Sets the value of Inductance L.

Scis the valuc of Inductance R.
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Load File

Balance-port Fixture dialog box

13.2.2 Dialog Boxes

Loads user-defined file.
S1P: Loads 1-port user-delined lile.
52p: Loads 2-port user-delined [ile.

Sets the port conditions after balance transformation.

Operation of Fixture and Balance-port Fixture in the main meno displays this dialog box.

Software Fixture
Add Circuit

Cap C

Cap G

Ind L

Ind R

Balance Measurement dialog box

Sets the balance measurement,

Sels ON/OFF of the software [ixture funclion.
Sets ON/OFFE of the balancing circuit [unction.
Sets the value of Capacitance C.

Sets the value of Capacitance G.

Sets the value of Inductance L.

Sets the valuc of Inductance R.

Operation of Fixture and Balance Measurement in the main menu displays this dialog box.,

Software Fixture

Device Port

Balance Parameter

Sels ON/OFF of the software [ixture funclion.
Displays the Balance Device Port dialog box.

Sets the balance measurement.
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Balun

Mix-mode

Balance Device Porl dialog box

Sets the balun function.

Dilferential:
Sets the differential balun function.

Floaling: Scts the [Toating balun lunction.

Scis the mode analysis.

Sets balance measurements balance port combinations.

Select Fixture in the main menu. Then, select Balance Measurement and Device Port to display the

dialog box.

* Balance Device Port (Port Model) menu

s
;i;i;i;igigigsxg
e

+ Port Model
BEB

vuBB
vovvus
UBB
vovuvB
BB
vuB

uB

= Port Assignment

U

Scleet when using a 6-port device which consists of three pairs of
balance ports.

Sclecl when using a 6-port device which consists of two unbal-
ance ports and two pairs of balance ports.

Scleet when using a 6-port device which consists ol lour unbal-
ance ports and a pair of balance port.

Sclecl when using a S-port device which consists of an unbalance
port and two pairs of balance ports.

Scleet when using a 5-port device which consists of three unbal-
ance ports and a pair of balance port.

Sclecl when using a 4-port device (P1234) which consists of two
pairs of balance ports.

Scleet when using a 4-port device (P1234) which consists of two
unbalance ports and a pair of balance port.

Sclecl when using a 3-port device (P123) which consists of an
unbalance port and a pair of balance port.

Input which unbalance port to select.

Input the port which is selected as a balance port.
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* Compatible menu

13.2.2 Dialog Boxes

U(PI)-B(P34)

U(P2)-B(P34)

U(PI)-B(P24)

U(P3)-B(P24)

U(PI)-B(P23)

U(P4)-B(P23)

U(P2)-B(P14)

U(P3)-B(P14)

U(P2)-B(PI3)

U(P4)-B(P13)

U(P3)-B(P12)

U(P4)-B(P12)

B(PI12)-B(P34)

B(P13)-B(P24)

B(P14)-B(P23)

B(P23)-B(PI4)

Sets Port | to an unbalance port, and sets Ports 3 and 4 to balance
ports.

Sets Port 2 to an unbalance port, and sets Ports 3 and 4 to balance
ports,

Sets Port | to an unbalance port, and sets Ports 2 and 4 to balance
ports.

Sets Port 3 to an unbalance port, and sets Ports 2 and 4 to balance
ports,

Sets Port | to an unbalance port, and sets Ports 2 and 3 to balance
ports.

Sets Port 4 to an unbalance port, and sets Ports 2 and 3 to balance
ports,

Sets Port 2 to an unbalance port, and sets Ports 1 and 4 to balance
ports.

Sets Port 3 to an unbalance port, and sets Ports 1 and 4 to balance
ports,

Sets Port 2 to an unbalance port, and sets Ports 1 and 3 to balance
ports.

Sets Port 4 to an unbalance port, and sets Ports 1 and 3 to balance
ports,

Sets Port 3 to an unbalance port, and sets Ports 1 and 2 to balance
ports.

Sets Port 4 to an unbalance port, and sets Ports 1 and 2 to balance
ports,

Sets Ports 1 and 2 1o balance port 1, and sets Ports 3 and 4 (o bal-
ance port 2.

Sets Ports 1 and 3 1o balance port 1, and sets Ports 2 and 4 1o bal-
ance port 2.

Sets Ports 1 and 4 10 balance port 1, and sets Ports 2 and 3 o bal-
ance port 2.

Sets Ports 2 and 3 1o balance port 1, and sets Ports 1 and 4 1o bal-
ance port 2.
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B(P24)-B(P13)

B(P34)-B(P12)

U(P1/P2)-B(P34)

U(P1/P3)-B(P24)

U(P1/P4)-B(P23)

U(P2/P3)-B(P14)

U(P2/P4)-B(P13)

U(P3/P4)-B(P12)

Sets Ports 2 and 4 to balance port 1, and sets Ports 1 and 3 to bal-

ance port 2.

Sets Ports 3 and 4 to balance port 1, and sets Ports 1 and 2 to bal-

ance port 2,

Secis Ports 1 and 2 10 unbalance ports,

ance ports.

Scis Ports 1 and 3 1o unbalance ports,

ance ports.

Sects Ports 1 and 4 10 unbalance ports,

ance ports.

Scis Ports 2 and 3 1o unbalance ports,

ance ports.

Sects Ports 2 and 4 10 unbalance ports,

ance ports.

Scis Ports 3 and 4 1o unhalance ports,

ance ports.

and sets Ports 3 and 4 1o bal-

and scts Ports 2 and 4 1o bal-

and sets Ports 2 and 3 o bal-

and scts Ports 1 and 4 1o bal-

and sets Ports 1 and 3 o bal-

and scts Ports 1 and 2 1o bal-
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13.2,.2.5 Marker

1. Marker Setup dialog box

13.2.2 Dialog Boxes

Performs the basic settings ol the marker.

Operation of Marker and Marker Settings in the main menu displays this dialog box.

Act

Marker
Stimulus

Tr

Marker List

Compensate

Coupled Ch

Coupled Tr

All Markers Off

Specifies the active marker. If the specified marker is not dis-
played, display the marker and sct the marker as the active marker.

Sets the marker display to ON or OFF,
Sets the marker frequency.
Specities the number of the trace in which the marker is displayed.

Sets the marker list display 1o ON or OFF.
The display area can be specified by either Upper or Lower.

Sets the marker compensation [unction 10 ON or QFF.

OFF: The marker can be only displayed at the measurement
point.
ON: The marker can be displayed in between measurement

points. The marker value is [ound by lincarly
interpolating from the measurement point.

Used (o set the marker coupling [unction between channels 1o ON
or OFF. When selected (checked), the active marker selected at
the time will be the subject for coupling.

Used to select channels to execute marker in-between traces cou-
pling. Channels which have this function selected (checked) will
have coupling functions performed between traces,

Sets the all marker to OFF.
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13.2.2 Dialog Boxes

2. Marker Search dialog box
Pertorms the basic settings of the delta marker.

Operation of Marker and Marker Search in the main menu displays this dialog box.

Delta Mode Sets the analysis mode for performing a delta analysis.
Off: Cancels the delta mode.

Della Marker:

Sets child marker as the reference marker and finds the
difference with the active marker. If the child marker is
not displayed at the time the child marker is set, the
child marker will be displayed. LT the delta mode is st
to OFF, the displayed child marker disappears. Each
setting of Partial Search and Tracking of the child
marker is coupled to the active marker,

Compare Mkr:
Sets Active Marker as the reference marker and finds
the dilference with the marker number set in Compare
Mkr. Partial Scarch and Tracking need to be set for cach
active marker and Compare Mkr.

Active Marker Scis the active marker. Sct the sclected marker as the active
marker.

Search Mode Scts the active marker search related scitings. Each item can be sel
independently for every marker.
OIT: Scts the scarch 1o OFF.
Max: Scarches [or the maximum valuc.,
Min: Searches for the minimum value,

Target:  Searches for the value specified by Val.
Odeg:  Searches for the 0 deg value.
180 deg: Scarches lor the 180 deg valuc.

rMax:  Searches for the ripple maximum value.
rtMin:  Searches for the ripple minimum value.
dX: Sets the AX to search for the ripple maximum value or

the ripple minimum value.

dy: Sets the AY to search for the ripple maximum value or
the ripple minimum value,
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Partial Search

Delta Search

Search

13.2.2 Dialog Boxes

Sets the Partial Search mode.

Each item can be set for individual markers. Each setting of the
Partial Search mode of the child marker is coupled to the active
marker when the delta analysis mode is set to Delta Mode Re[=Dlt
Mkr.

Partial Scarch:
Sets Partial Search to ON or OFF.

Start: Specilies the partial range analysis start point.
Stop: Specifies the partial range analysis stop point.

Sets the search mode and delta mode combined analysis. Tf Delta
Mode is set to Compare Mkr, the analysis is performed in the
Compare Mkr mode. I Delta mode is scl to any other seuling, the
analysis is performed in the Delta Marker mode.

rMax-rMin:  Finds the ripple maximum value and the ripple
minimum value, and validates delta mode to find
the difference of two.

Max-Min: Finds the maximum and minimum values, and
validates delta mode to find the difference of two.

Exccules a scarch.

Scarch All:
Performs scarch [or all markers which has a valid
search mode (if not set to OFF).

Scarch: Performs an active marker scarch.

Searches for data to the left of the active marker.

Searches for data to the right of the active marker.

Tracking: Sets each sweep search to ON or OFF, Each marker can
be sct to ON or OFF independently. The ON or OFF
state of Tracking of the child marker is coupled to the
active marker when the delta analysis mode is set o
Delta Mode Ref =DIt Mkr.
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13.2.2 Dialog Boxes

3. Filter Analysis dialog box
Specifies the filter analysis settings.

Operation of Marker and Filter Analysis in the main menu displays this dialog box.

Filter Analysis Sets the filter analysis function to ON or OFF. Selecting the func-
tion (check the box) sets the filter analysis function to ON, Fol-
lowing analysis results are displayed.

CF: The bandwidth center frequency specified in the value
of level decay (XdB) from the reference point.

LF: When displaying the absolute value, the bandwidth left
side frequency is displayed.
When displaying in the relative value, the dilference ol
the bandwidih left side frequency and center frequency
is displayed.

R.F: When displaying in the absolute value, the bandwidth
right side frequency is displayed.
When displaying in the relative value, the difference of

the bandwidth right side frequency and center
frequency is displayed.

B.W: The bandwidth is displayed.
Q: The (Q tactor is displayed.
S.F: The shaping factor is displayed.

For details on Filter Analysis, refer 10 < Filler Analysis Details>.

Width Speciflics the bandwidth 10 analyze in the value of level decay
{dB) [rom the relerence point.

Active Marker Sets the active marker.

Filter Type Specifies the filter type.
Band Pass:

Executes the band-pass filter analysis,
Notch:  Executes the notch filter analysis.

For details on Filter Analysis search references, refer to <Filter
analysis result examples>.

Search From Sets the search reference point.
Max Val: Scis the maximum value as the search relerence poinlt.
Act Mkr: Sets the active marker as the search reference point.

Ref Line; Sets the reference ling as the search reference point.
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Search Dir

Stim Format

Disp Position

13.2.2 Dialog Boxes

For details on Filter Analysis search references, refer to <Filter
analysis>.

Specities the search direction on the stimulus-axis.

Oul — In: Analysis is performed from the outside 1o the
search reference point.

In — Out: Analysis is performed rom the scarch relerence
point to the outside.

Scleets the bandwidth display [ormal.

Relative: Displays the bandwidth by using the relative value [rom
the center [requency.

Absolule: Displays the bandwidth by using the ahsolule valuc.
Used to specity the position to display analysis results.

Up Left: Displays results in the upper left of the screen.
Low Left: Displays results in the lower left of the screen.
Up Right: Displays results in the upper right of the screen.

Low Right:  Displays results in the lower right of the screen,
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13.2.2 Dialog Boxes

13.2.2.6 System

1. PIO dialog box
Scis parallel L/O.
Operation of System and PIO in the main menu displays this dialog box.

CH-Sync Selects the channel synchronization setting.
Synchronization setting outputs the set data by measured channel.

Ouitput Mode Sets the output mode.
ABCD: Scts Ports A, B, C, and D o oulput.
ABD: Sets Ports A, B, and T to output, and Port C to input,
ABC: Sets Ports A, B, and C to output, and Port D to input.

AB: Sets Ports A and B to curput, and Ports C and D to input.
2. Test set dialog box
Controls the R3969, R3970, or R3971 Test ScL.

Operation of System and Test Set in the main menu displays this dialog box.

CH-Sync Sclecets the channel synchronization sclling.
Synchronization selling toggles the sct port by measured channcl.
SWI 10 SW8 Scis all the ports of the R3969, R3970, or R3971.

For more information on sclling the ports, refer 1o the manuval of
each Test Set.

Port 1 Scis Port 1 of the R3968.
la: Scis (o the Port 1a.
2a: Sets to the Port 2a,
Port 2 Sets Port 2 of the R3968.
2a: Sets to the Port 2a.
2h: Scts o the Port 2b.
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3.

Port 3

Port 4

VSIM dialog box

13.2.2 Dialog Boxes

Sets Port 3 of the R3968.

3a: Sets 1o the Port 3a.
3h: Scis 1o the Port 3b.
RIH Sets to the Port 3c.
3d: Sets to the Port 3d.
Sets Port 4 of the R3968.

da: Sets 1o the Port 4a.
4b: Sets to the Port 4b,
4c: Sets to the Port 4c.
4d: Sets to the Port 4d.

Scts the VSIM [unction conditions lor cach channcl.

The dialog box is displayed by selecting System and VSIM from the main menu.

VSIM
VS CH State/Bias

V Source
Current Limit

I Measure

Burst

Display
Sweep State Bias/Vsrc

Sets the VSIM functions to ON or OFF.

Sets the voltage cutput to ON or OFF and sets the voltage bias
value.

Sets the output veoltage value and its ON or OFF.
Sets the output current limit value.

Sets the current measurement function to ON or OFF and the mca-
surcmenl rangc.

Scts the current burst measurement flunction to ON or OFF and the
burst measurcment Lime.

Sets the results display 1o ON or OFF.
Selects the voltage output during the sweep.
Bias: Outputs the Bias voltage.

Vsre: Qulputs the V Source vollage.
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13.2.2 Dialog Boxes

13.2.2.7 Config

1. Explorer dialog box
Opens Explorer.
2. Tool Bar
Scts the ol menu and side menu (o ON or OFF.
3.  GPIB dialog box
cls the GPIB address.
Operation of Config and GPIB Address in the main menu displays this dialog box.

4. Network Setup dialog box
Refer to Section A.3 "Network Settings.”
5. Add Printer dialog box
Refer to Section A4 "Printer Installation Method.”
6. Adjust Time dialog box
Sets the time adjustment,
Operation of Config and Adjust Time in the main menu displays this dialog box.

5 6 7 8 9 E 11
12 13 14 15 16 17 18
13 20 1 2 23 M4 5
26 27 28 2% 30 A

7. Version dialog box

Displays the ve

ion information of the analyzer.
Operation of Config and Version in the main menu displays this dialog box.

The Version information is displayed.,
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13.2.3 Tool Menus

13.2.3 Tool Menus

The tool menu contains the menu which directly controls this unit and the menu that displays the side menu
from which controls this unit.

Active Channel block

Response block

Stimulus block

:I System block

:| Tnstrument State block

13.2.3.1 Active Channel Block

CHIWwCHS Sets the active channel.
Select More CH to switch the active channel display into CH 9 to
CH 16.

Add Window Sets the window for the active channel.

Delete Window Sets the window lor the active channel Lo QOFF.

More CH Swilches the active channel display.

Displays the CH 1 10 CH 8 and the CH 9 1o CH 16 allernatcly.
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13.2.3 Tool Menus

13.2.3.2 Response Block

Timie
Domain Me mary
Limit
MixEr Tost

Port

1. Porl sidc menu

Sets measurement ports.

P123456 Sets 6-port measurement of Port 1, Port 2, Port 3, Port 4, Port 5,
and Port 6,

PI2345 gets 5-port measurement of Port 1, Port 2, Port 3, Port 4, and Port

P1234 Sets 4-port measurement of Port 1. Port 2, Port 3, and Port 4.

Pi23 Sets 3-port measurement of Port 1, Port 2, and Port 3.

Pi24 Scis 3-port measurement of Port 1, Port 2, and Port 4.

Pi34 Sets 3-port measurement of Port 1, Port 3, and Port 4,

P234 Sets 3-port measurement of Port 2, Port 3, and Port 4,

P12 Sets 2-port measurement of Port 1 and Port 2.

PI3 Seis 2-port measurement of Port 1 and Port 3.

Pl4 Secls 2-port measurement of Port 1 and Port 4.

P23 Sets 2-port measurement of Port 2 and Port 3.

P24 Sets 2-port measurement of Port 2 and Port 4.

P34 Sets 2-port measurement of Port 3 and Port 4.

PI Seis 1-port measurement of Port 1.

P2 Sets 1-port measurement of Port 2.

P3 Sets T-port measurement of Port 3.

P4 Sets 1-port measurement of Port 4.

None Does not exceute measurcment.
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Active Trace

1.  Active Trace side menu

Trace n

Trace Settings
Meas

1. Mecasurc sidc mcnu

13.2.3 Tool Menus

Sets the sclected trace as the aclive (race.
Scleet the active trace again o turn it off.

Displays the Trace dialog box.

Sets an active (race measurement parameter.

S1fto S66

Measure More

2. Measure dialog box

Sets the S parameter.

Displays the Measure dialog box.

1. §-Paramcter

S11 to 566
2. Mix-mode

Sdd11 to Sce33

3. Balun

SS1I 1o 8855

4. Balance Param

BBIi to BB55, Bi2to B34

Keep this dialog

Sets the S parameter.

Sets the mixed S parameter.
For more information on the mixed S parameter, refer to Section
5.7, "Maode Analysis Function.”

Sets the § parameter alter the balun sclling.
For more information on the balun setting, refer to Section 5.6,
"Software Balun Function.”

Sets a balance parameter, For more information on the halance
parameter, refer to Section 5.5, "Balance Parameter Analysis
Function."

If a check mark is entered into the check box, this dialog does not
close when the selling is changed.
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13.2.3 Tool Menus

Avg

1. Averaging side menu

Averaging ON/OFF Seis averaging 10 ON or OFF.
Avg Factor Sets the averaging factor.
Avg Restart Restarts the averaging,
IF RBW Displays the IF RBW menu.
2. IF RBW side menu
400kHz 10 10H? Scis the IF RBW.
Format

1. Format side menu

Sets the format of the specitied trace (the active trace of the active channel).

(1/2 page)
LogMag Scis Lo the logarithmic magnitude [ormat.
Phase Sets to the phase format.
Delay Sets to the group delay format.
SWR Sets to the SWR (standing wave ratio) format.
Smith Sets o the Smith chart (7} [ormat.
iSmith Sets to the Smith chart (Y) format.
Polar Sets to the polar coordinates format.
Conversion Displays the Conversion menu.
Smoothing Displays the Smoothing menu.
{(2/2 page)
LinMag Sets to the linear magnitude format.
Real Sets o the real number [ormal.
Imag Sets to the imaginary number format.
uPhase Sets to the continuous (unwrap) phase format.
Conversion Displays the Conversion menu.
Smoothing Displays the Smoothing menu.

2. Conversion side menu

Sets the parameter conversion, which converts the measured data into the impedance, admittance, and
inverse S-parameter.

None Does not convert the parameter.

VA Converts into impedance.

Converts into admittance.

/8 Converls inlo inverse S-parameter.

Cony Imp Sets the characteristic impedance in the impedance conversion

and admitlance conversion.
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3. Smoothing side menu

Smaoothing ON/OFF

Smo Aperture

Dly Aperture
Marker

1. Marker side menu

Marker I to Marker 16

Active Marker Off
Marker Mode

1. Marker Mode side menu
Mkr Stimulus
Marker Trace
Active Marker Off
All Markers Off
Delta Mode
Marker Mode
Marker List ON/OFF
Marker List Up/Low

2. Delta Mode side menu

13.2.3 Tool Menus

Sets smoothing to ON or OFF.
Sets the smoothing aperture.

Sets the group delay aperture.

Specifies the active marker.
Tf the marker is not displayed, display the marker first and set to
the active marker.

Sets the active marker to OFF.

Sets the frequency of the active marker.
Specilics the trace lor displaying the marker.
Turns the active marker OFE

Turns all markers OFF.

Displays the Delta Mode menu.

Displays the Marker Mode menu.

Selects Marker List ON or OFF

Sets the display position of the marker list.

Up: Displays at the upper left on the screen.

Low: Displays al the lower lelt on the screen.

Sets an analysis mode for the delta analysis.

Delta Mode Off
Ref=Act Mkr

Ref=Dit Mkr

Compare Mkr

Canccls the delta mode.

Sets Active Marker as the reference marker and finds the differ-
cnece with the marker number sct in Compare Marker.

Partial Search and Tracking need to be set for each active marker
and Compare Marker.

Sets child marker as the reference marker and finds the difference
with the active marker. If the child marker is not displayed at the
time the child marker is set, the child marker will be displayed.
The displayed child marker disappears by sciting the delta mode
o OFF or the child marker 10 OFFE.

Each setting of Partial Search and Tracking of the child marker is
coupled to the active marker.

Specifies the comparison marker for when Ref=Act Mkr is set in
Delta Mode. Only the displaying marker number can be set.
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13.2.3 Tool Menus

Child Marker ON/OFF

3. Marker Mode side menu

Compensate ON/OFF

Coupled CH ON/OFF

Coupled Tr ON/OFF

Cartesian Mkr
Smith Marker
Polar Marker

Conversion Mkr

4, Cartesian Mkr side menu

Displays a child marker by setting a child marker to ON if the
active marker is set.

Displays the child marker and sets the delta mode to Ref=DIt Mkr
il the delta mode is sct 10 OFF.

Sets the marker compensation function to ON or OFF.

ON: The marker can be displayed in between measurement
points, The marker value is found by lingarly
interpolating from the measurement point.

OFF: The marker can be only displayed at the measurement
point.

Sets the marker coupling function bhetween channels to ON or
OFF,

ON: The active channel marker is the subject for coupling.
OFF: The active channel marker is not the subject for
coupling.

Sets the active channel marker coupling function between traces
to ON or OFE.

ON: The active marker is the subject for coupling.
OFF: The active marker is not the subject for coupling.
Displays the Cartesian Mkr menu.

Displays the Smith Marker menu,

Displays the Polar Marker menu.

Displays the Conversion Mkr menu.

Sets the marker display format which excludes the Smith-chart and polar coordinate format.

Default
R+jX
G+B
5. Smith Marker side menu

Displays the [ormal which corresponds 1o the Format selling.
Displays the complex impedance.

Displays the complex admittance.

Sets the Smith chart marker display format.

Lin/Phase
Log/Phase
Real/lmag
R+jX
G+B

6. Polar Marker side menu

Displays linear magnitude and phase.
Displays logarithmic magnitude and phase.
Displays complex numbers.

Displays complex impedance.

Displays complex admittance.

Sets the Polar coordinates marker display format.

Lin/Phase
Log/Phase

Displays linear magnitude and phase.

Displays logarithmic magnitude and phase.
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7.

1.

Real/lmag

Conversion Mkr side menu

13.2.3 Tool Menus

Displays complex numbers.

Sets the marker display lorm in the parameter conversion.

Default
Lin/Phase
Real/lmag

Marker To

Marker To side menu

Marker To Start
Marker To Stop
Marker To Center

Delta Mkr To Span
Marker To Ref Value

Marker to Extension

Marker to Delay

Marker Search

L.

Mkr Search side menu

Search Mode
rMax-rMin

Max-Min

Search Act Marker
Search Al Markers

Filter Analy
Tracking ON/OFF

Displays the format which corresponds to the Format setting.
Displays lincar magnitude and phasc.

Displays complex numbers,

Changes the sweep start value of the signal source to the position
of the active marlker.

Changes the sweep stop value of the signal source to the position
of the active marker.

Changes the sweep center value of the signal source to the posi-
tion of the active marker.

Sets the delta marker value o the sweep span value.

Changes the reflerence line value ol reclangular coordinaltes 1o the
position ol the active marker.

The port extension valuc is changed according o the [requency
and phasc at the active marker position.

The clecirical Iengih correction value is changed according (o the
[requency and phasce al the aclive marker posilion.

Displays the Search Mode menu.

Finds the values of the ripple maximum value and the ripple min-
imum and enables the delta mode to find the difference between
the two. Tf Delta Mode is set to Ref=Act Mkr, the analysis is per-
formed in the Relf=Act Mkr mode. Il Delia Mode is scl o any
other mode, the analysis is performed in the Ret=DIt Mkr mode.

Finds the maximum and minimum valucs and cnables the delta
maode to find the difference berween the two. If Delta Mode is set
to Ref=Act Mkr, the analysis is performed in the Ref=Act Mkr
mode. Tt Delta Mode is set to any other setting, the analysis is per-
formed in the Rel=DIt Mkr mode.

Performs an active marker search.

Pertorms search for all markers in a valid search mode (not set to
OFF).

Displays the Filter Analysis menu.

Sets each sweep search to ON or OFF.

Each marker can be set to ON or OFF independently. The ON or
QFF state of Tracking of the child marker is coupled to the active
marker when the delta analysis mode is sel (o Delta Mode Rel
=Dl Mkr.
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13.2.3 Tool Menus

2.

3.

4.

5.

Partial Search

Search Mode side menu

Displays the Partial Search menu.

Scis the active marker scarch related setlings. The settings can be specilied [or cach marker separate-

ly.,
Search Off
Max Search
Min Search
Target Search
Ripple Search

Scis the scarch o OFF

Searches for the maximum value, *1
Searches for the minimum value. *1
Displays the Target Search menu.

Displays the Ripple Search menu.

*1: LogMag data is referred in the Smith or Polar Format.

Target Search side menu
Target
0 deg
180 deg
Target Value

Search Left
Search Right
Ripple Search side menu
Ripple Max
Ripple Min
Ripple dx

Ripple dy

Searches for the value specitied by Val. #1

Searches for the 0 deg value. *2

Searches for the 180 deg value. *2

Seits the specificd value (response value) used 1o perform a scarch
when Target (target search mode) is selected in the Search Mode
menu.

Searches data to the left of the active marker.

Scarches data 1o the right of the active marker.

Searches for the ripple maximum value, *(
Searches for the ripple minimum value. *1

Sets the AX to search for the ripple maximum value or the ripple
minimum value. Sets a rate to the whole screen in %.

Sets the AY to search for the ripple maximum value or the ripple
minimum value.

*1: LogMag data is referred in the Smith or Polar Format.

#7: Phasc dalta is referred in the Phasc or uPhase Format.

Filter Analy side menu

Filter Analysis ON/OFF

Sets the filter analysis function to ON or OFF.
Displays the analysis results described below by setting the func-
tion to ON.

C.F: The bandwidth center frequency specitfied in the value
of level decay (XdB) from the reference point,



R3860A/MRITTOMRIT68 Operation Manual

Width Value

Filter Type Notch/Band

Search From

Display Mode Abs/Rel

Search Dir In->0ut/Ont->In

Disp Position

6. Search From side menu
Max Value
Active Marker

Reference Line

7. Disp Position side menu

13.2.3 Tool Menus

L.F: When displaying the absolute value, the bandwidth left
side frequency is displayed.
When displaying in the relative value, the difference of
the bandwidth lelt side [requency and center [requency
is displayed.

R.F: When displaying in the absolule value, the bandwidth
right side frequency is displayed.
When displaying in the relative value, the difference of
the bandwidth night side frequency and center
frequency is displayed.

B.W: The bandwidth is displayed.

Q: The 3 factor is displayed.

S.F: The shaping factor is displayed.

For details on Filler Analysis, reler (o < Filler Analysis Detailss.

Specifies the bandwidth to analyze in the value of level decay
(dB) [rom the reference poinl.

Specifies the filter type.

Band:  Executes the band-pass filter analysis.

Notch: Executes the notch filter analysis.

Displays the Scarch From menu.

Selects the bandwidth display format.

Abs: Displays the bandwidth by using the absolute value,

Rel: Displays the bandwidth by using the relative value from
the center frequency.

Specities the search direction on the stimulus-axis.

In -» OuL: Analysis is performed from the scarch relerence
point to the outside.

QOut -> In: Analysis is performed [rom the outside 1o the
search reference point.

Displays the Disp Position menu.

Sets the maximum value as the search reference point.
Sets the active marker as the search reference point.

Sets the reference line as the search reference point.

Spccilics a position (o display analysis resulls.

Upper Left
Upper Right
Lower Left
Lower Right

Displays the resulls on the upper lelt of the screen.
Displays the results on the upper right of the screen.
Displays the results on the lower left of the screen.

Displays the results on the lower right of the screen.
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13.2.3 Tool Menus

8. Parnal Search side menu

Sets the Partial Search mode.

Each marker can be set independently in the Partial Scarch mode.

Each setting of the Partial Search mode of the child marker is coupled to the active marker when the
delta analysis mode is sct (o Delta Mode Rel=DIt Mkr.

Partial Search ON/OFF

Range Start
Range Stop
Cal
1. Calibration side menu
Correct ON/OFF
Auto Cal

Standard Cal
Interpolate ON/OFF

Clear Cal Data

Port Extension

Elec Delay

Auto Cal Verify & Setup
2. Auto Cal side menu

1-Port Auto Cal

2-Port Auto Cal

3-Port Auto Cal

4-Port Auto Cal

Auto Cal Verify
Auto Cal Setup
Verify Setup
Clear Result
3. Auto Cl side menu
PI Auto Cal
P2 Auto Cal
P3 Auto Cal

Sets Partial Search to ON or OFF

ON: Analyzes only a specilied range.
OFF: Analyzes any range.

Specifies the partial range analysis start point.

Specifies the partial range analysis stop point.

Selects calibration ON/OFFE.

Perform the Auto Calibration.
Displays the Auto Cal menu when the Auto Calibration port
sclection 1s needed.

Displays the Standard Cal menu.

Sets the interpolation error correction measursment to ON or
OFF.

Deletes calibration data.

Displays the Port Ext menu.
Displays the Elec Delay menu.
Displays the Verify and Setup menu.

Displays the Auto C1 menu.
Displays the Auto C2 menu.
Displays the Auto C3 menu.

Perform the 4-port Auto Calibration.
Displays the Auto C4 menu when the Auto Calibration port selec-
ton is needed.

Displays the Verily menu.
Displays the Cal Setup menu.
Displays the Verity Setup menu.

Deletes the Auto Cal error results display.

Executes 1-port Auto Calibration tor Port 1.
Executes 1-port Auto Calibration for Port 2.

Executes 1-port Auto Calibration for Port 3.
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4.

5.

P4 Auto Cal
Auto C2 side menu
PI - P2 Auto Cal
Pi - P3 Auto Cal
P2 - P3 Auto Cal
PI - P4 Auto Cal
P2 - P4 Auto Cal
P3 - P4 Auto Cal

Auto C3 side menu

PI-P2-P3

Pi-P2-P4

Pi-P3-P4

P2-P3-P4

13.2.3 Tool Menus

Executes 1-port Auto Calibration for Port 4.

Exccules 2-port Auto Calibration [or Port 1 - Port 2.
Executes 2-port Auto Calibration for Port 1 - Port 3.
Executes 2-port Auto Calibration for Port 2 - Port 3.
Executes 2-port Auto Calibration for Port 1 - Port 4.
Exccutes 2-port Aulo Calibration [or Port 2 - Port 4.
Executes 2-port Auto Calibration for Port 3 - Port 4,

Perform the 3-port Auto Calibration.
Displays the Auto C3 (P123) menu when the Auto Calibration
port selection is needed.

Perform the 3-port Auto Calibration.
Displays the Auto C3 (P124) menu when the Auto Calibration
port selection is needed.

Perform the 3-port Auto Calibration,
Displays the Auto C3 (P134) menu when the Auto Calibration
port sclection is needed.

Perform the 3-port Auto Calibration.
Displays the Auto C3 (P234) menu when the Auto Calibration
port selection is needed.

Auto C3(P123) side menu (Displayed only when the 2 Port Auto Calibration Kit is connected.)

Acquire PI - P2
Acquire PI - P3
Acquire P2 - P3

Done

Acquires the correction cocllicients of Port 1 - Port 2.
Acquires the correction coefficients of Port | - Port 3.
Acquires the correction coefficients of Port 2 - Port 3.

Executes P123 3-port Auto Calibration.

Auto C3(P124) side menu (Displayed only when the 2 Port Auto Calibration Kit is connected.)

Acquire Pf - P2
Acquire PI - P4
Acquire P2 - P4

Done

Acquires the correction coefficients of Port 1 - Port 2.
Acquires the correction coefficients of Port | - Port 4.
Acquires the correction coefficients of Port 2 - Port 4.

Exccutes P124 3-port Aulo Calibration.

Auto C3(P134) side menu {Displayed only when the 2 Port Auto Calibration Kit is connected.)

Acquire Pf - P3
Acquire PI - P4
Acquire P3 - P4

Done

Acquires the correction coefficients of Port 1 - Port 3.
Acquires the correction coefficients of Port 1 - Port 4.
Acquires the correction coefficients of Port 3 - Port 4.

Exccutes P134 3-port Aulo Calibration.

Auto C3(P234) side menu {Displayed only when the 2 Port Auto Calibration Kit is connected.)

Acquire P2 - P3
Acquire P2 - P4

Acquires the correction coefficients of Port 2 - Port 3.

Acquires the correction coefficients of Port 2 - Port 4.
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Acquire P3 - P4 Acquires the correction coetficients of Port 3 - Port 4.
Done Exccules P234 3-port Auto Calibration.

10. Auto C4 side menu {Displayed only when the 2 Port Auto Calibration Kit is connected.)
Acquire PI - P2 Acquires the correction coefficients of Port 1 - Port 2.
Acquire P1 - P4 Acquires the correction coetficients of Port 1 - Port 4.
Acquire P1 - P3 Acquires the correction coetficients of Port 1 - Port 3.
Acquire P2 - P3 Acquires the correclion coelTlicients of Port 2 - Port 3.
Done Executes 4-port Auto Calibration,

11. Standard Cal side menu

Normalize Open/Thru Executes Open or Thru normalize.
Normalize Short Exccules Shorl normalize.
Full 1-Port Cal Displays the C1 menu.
Full 2-Port Cal Displays the C2 menu.
Full 3-Port Cal Displays the C3 menu.
Full 4-Port Cal Displays the C4 menu.
Full 5-Port Cal Displays the C5 menu.
Full 6-Port Cal Displays the C6 menu.
Cal Kit Displays the Cal Kit dialog box.
12. C1 side menu
Port 1 Displays the C1(P1) menu of Port 1.
Port 2 Displays the C1(P2) menu of Port 2.
Port 3 Displays the C1(P3) menu of Port 3.
Port 4 Displays the C4(P4) menu of Port 4.
13, C1(Pn) side menu
Port n Open Acquires the Open correction coellicients of Port n.
Port n Short Acquires the Short correction coetficients of Port n.
Port n Load Acquires the Load correction coetficients of Port n.
Done Executes 1-Port Cal.

NOTE:  ''n"indicates a port number.

14. C2 side menu

Pi-pP2 Displays the C2(P12) menu of Port | - Port 2.
PI-P3 Displays the C2(P13) menu of Port | - Port 3.
P2-P3 Displays the C2(P23) menu of Port 2 - Port 3.
PI - P4 Displays the C2(P14) menu of Port 1 - Port 4.
P2-P4 Displays the C2(P24) menu of Port 2 - Port 4.
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P3-P4

15. C2(Pnm) side menu

(Page 1 of 2)
Port n Open
Port n Short
Port n Load
Port m Open
Port m Short
Port m Load
Done

(Page 2 of 2)

Pn - Pm Thru
Pn - Pm Isolation
Omit Isolation

Done

16, C3 side menu

Pi-P2-P3
Pi-P2-P4
PI-P3-P4
P2-P3-P4

17. C3(Pnmj) side menu

(Page 1 of 3)
Port n Open
Port n Short
Port n Load
Port m Open
Port m Short
Port m Load
Done

(Page 2 of 3)
Port j Open
Port j Short
Port j Load
Pr - Pm Thru

13.2.3 Tool Menus

Displays the C2(P34) menu of Port 3 - Port 4.

Acquires the Open correction coefficients of Port n.
Acquires the Short correction coclficicnts of Port n.
Acquires the Load correction coetficients of Port n.
Acquires the Open correction coefficients of Port m.
Acquires the Short correction coefficients of Port m.
Acquires the Load correction cocllicients of Port m.

Exccutes 2-Port Cal.

Acquires the Thru correction cocllicicnts of Porl n - Port m.
Acquires the Tsolation correction coefficients of Port n - Port m.
Omits isolation coefficients.

Executes 2-Port Cal.

NOTE: '"u''and "m" indicate port numbers.

Displays the C3(P123) menu of Port | - Port 2 - Port 3.
Displays the C3(P124) menu of Port [ - Port 2 - Port 4.
Displays the C3(P134) menu of Port 1 - Port 3 - Port 4.
Displays the C3(P234) menu of Port 2 - Port 3 - Port 4.

Acquires the Open correction coclficicnts of Port n.
Acquires the Short correction coetficients of Port n.
Acquires the Load correction coefficients of Port n.
Acquires the Open correction coefficients of Port m.
Acquires the Short correction cocllicients of Port m.
Acquires the Load correction cocllicients of Port m.

Executes 3-Port Cal,

Acquires the Open correction coefficients of Port j.
Acquires the Short correction coefficients of Port j.
Acquires the Load correction coefficients of Port j.

Acquires the Thru correction cocllicients of Port n - Port m.
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Pn - Pj Thru Acquires the Thru correction coefficients of Port n - Port j.
Pm - Pj Thru Acquires the Thru correction coclTicients of Port m - Port j.
Omift Isolation Omits isolation coclTicients.

Done Executes 3-Port Cal.

(Page 3 of 3)

Pn - Pm Isolation Acquires the Tsolation correction coefficients of Port n - Port m,
Pn - Pj Isolation Acquires the Isolation correction coefficients of Port n - Port j.
Pm - Pj Isolation Acquires the Isclation correction coetficients of Port m - Port j.
Omift Isolation Omits isolation coclTicients.

Done

18. C4 sidc menu
(Page | of 4)

Port | Open

Exccules 3-Port Cal.

NOTE: "', "m" and "j" indicate port numbers.

Acquires the Open correction coefficients of Port 1,

Port I Short Acquires the Short correction coefficients of Port 1.
Port I Load Acquires the Load correction coetficients of Port 1.
Port 2 Open Acquires the Open correction coclTicients of Port 2.
Port 2 Short Acquires the Short correction coefficients of Port 2.
Port 2 Load Acquires the Load correction coetficients of Port 2.
Done Executes 4-Port Cal.

(Page 2 of 4)
Port 3 Open

Acquires the Open correction coefticients of Port 3.

Port 3 Short Acquires the Short correction coefficients of Port 3.
Port 3 Load Acquires the Load correclion coelTicients of Port 3.
Port 4 Open Acquires the Open correction coetficients of Port 4.
Port 4 Short Acquires the Short correction coefticients of Port 4.
Port 4 Load Acquires the Load correction coetficients of Port 4.
Done Exccules 4-Port Cal.

{Page 3 ol 4)

PI-P2Thru Acquires the Thru correction coetficients of Port 1 - Port 2.
P2-P3 Thru Acquires the Thru correetion coclTicients of Porl 2 - Porl 3.
Pi-P3 Thru Acquires the Thru correction coefficients of Port 1 - Port 3.
PI - P4 Thru Acquires the Thru correction coefficients of Port 1 - Port 4.
Oumit Isolation Omits isolation coefficients.

Done Exccules 4-Port Cal.
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(Page 4 of 4)
Pi - P2 Isolation
PI - P3 Isolation
Pl - P4 Isolation
P2 - P4 Isolation
P2 - P3 Isolation
P3 - P4 Isolation

Omit Isolation

Acquires the Tsolation correction coetficients of Port 1 - Port 2.
Acquires the Tsolation correction coefficients of Port 1 - Port 3.
Acquires the Isolation correction cocellicients of Port 1 - Port 4.
Acquires the Isolation correction coclficients of Port 2 - Porl 4.
Acquires the Tsolation correction coefTficients of Port 2 - Port 3.
Acquires the Isolation correction coefficients of Port 3 - Port 4.
Omits isolation coefficients.

Done Exccutes 4-Port Cal.
19, CS5 side menu
(Page 1 ot 4)

(Page 3 of 4)

Port 5 Open Acquires the Open correction coefficients of Port 5.
Port 5 Short Acquires the Short correction coclficicnts of Port 5.
Port 5 Load Acquires the Load correction cocllicients of Port 5.
Done Executes 5-Port Cal.

Port 1 Open Acquires the Open correction coclficicnts of Port 1.
Port I Short Acquires the Short correction coetficients of Port 1.
Port I Load Acquires the Load correction coefficients of Port 1.
Port 2 Open Acquires the Open correction cocllicicnts of Port 2.
Port 2 Short Acquires the Short correction coellicients ol Port 2.
Port 2 Load Acquires the Load correction coetficients of Port 2,
Done Executes 5-Port Cal.
(Page 2 of 4)

Port 3 Open Acquires the Open correction coetficients of Port 3.
Port 3 Short Acquires the Short correction coefficients of Port 3.
Port 3 Load Acquires the Load correction cocllicients of Port 3.
Port 4 Open Acquires the Open correction cocllicicnts of Port 4.
Port 4 Short Acquires the Short correction coetficients of Port 4.
Port 4 Load Acquires the Load correction coefficients of Port 4.
Done Executes 5-Port Cal.

(Page 4 of 4)

Pi- P4 Thru Acquires the Thru correction coefticients of Port | - Port 4.
Pl -P3 Thru Acquires the Thru correction coefticients of Port | - Port 3.
PI-P2Thru Acquires the Thru correction coefticients of Port 1 - Port 2.
P2 - P5 Thru Acquires the Thru correction cocllicients of Porl 2 - Port 5.
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P2-P3 Thru Acquires the Thru correction coefficients of Port 2 - Port 3.
Omit Iselation Omils isolation coclTicients.
Done Exccules 5-Port Cal.

20. C6 side menu
(Page 1 of 4)

Port | Open
Port 1 Short

Acquires the Open correction coefficients of Port 1,

Acquires the Short correction coefficients of Port 1.

Port I Load Acquires the Load correction coetficients of Port 1.
Port 2 Open Acquires the Open correction coclTicients of Port 2.
Port 2 Short Acquires the Short correction cocllicients of Porl 2.
Port 2 Load Acquires the Load correction coetficients of Port 2.
Done Executes 6-Port Cal.

(Page 2 of 4)

Port 3 Open

Acquires the Open correction coefticients of Port 3.

Port 3 Short Acquires the Short correction coefficients of Port 3.
Port 3 Load Acquires the Load correclion coelTicients of Port 3.
Port 4 Open Acquires the Open correction coetficients of Port 4.
Port 4 Short Acquires the Short correction coefticients of Port 4.
Port 4 Load Acquires the Load correction coetficients of Port 4.
Done Exccules 6-Port Cal.

{Page 3 ol 4)

Port 5 Open Acquires the Open correction coefticients of Port 5.
Port 5 Short Acquires the Shorl correction coclTicients of Porl 5.
Port 5 Load Acquires the Load correction coefficients of Port 5.
Port 6 Open Acquires the Open correction coetficients of Port 6.
Port 6 Short Acquires the Short correction coefficients of Port 6.
Port 6 Load Acquires the Load correclion coelTicients of Port 6.
Done Exccules 6-Port Cal.

(Page 4 of 4)

Pl - P4 Thru Acquires the Thru correction coclTicients of Port 1 - Port 4.
Pi - P3 Thru Acquires the Thru correction coefficients of Port 1 - Port 3.
Pi- P2 Thru Acquires the Thru correction coefficients of Port 1 - Port 2.
P2 - P5 Thru Acquires the Thru correction coetficients of Port 2 - Port 5.
P2-P3 Thru Acquires the Thru correetion coclTicients of Porl 2 - Porl 3.
P3 - P6 Thru Acquires the Thru correction coclTicients of Port 3 - Porl 6.
Omit Isolation Omits isolation coefficients.

Done Executes 6-Port Cal.
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21. Port Extension side menu

Port Extension ON/OFF
Ext Port 1
Ext Port 2
Ext Port 3
Ext Port 4
Ext Port 5
Ext Port 6

Marker to Extension

22, Elec Delay side menu
Elec Delay ON/OFF
Delay Time
Delay Length
Vel Factor
Phase Offset ON/OFF
Phase Offset
Marker to Delay

23. Verily/Scetup side menu
Aunto Cal Verify
Auto Cal Sefup
Verify Setup
Clear Result

24, Auto Cal Verify side menu
Verify I-Port
Verify 2-Port
Verify 3-Port
Verify 4-Port
Clear Result

25. Verify Cl1 side menu
Verify Pl
Verify P2
Verify P3
Verify P4
Clear Result

13.2.3 Tool Menus

Sets the port extension function to ON or OFF,
Sets the port 1 extension value in time.
Sets the port 2 extension value in tme.
Sets the porl 3 exlension value in lime.
Sets the port 4 extension value in time.
Sets the port 5 extension value in time.
Sets the port 6 extension value in time.

The port extension valuc is changed according o the [requency
and phase at the active marker position.

Sets the electrical delay correction function to ON or OFF,
Sets the electrical delay correction value in time,

Sets the electrical delay correction value in distance.

Sets the velocity [actor valuc.

Sets the phase offset function to ON or OFF.

Sets the phase offset value.

The electrical length correction value is changed according to the
frequency and phase at the active marker position.

Displays the Verily menu.

Displays the Cal Sctup menu.

Displays the Verify Setup menu.

Deletes the Auto Cal error results display.

Displays the Verily 1-Porl menu.
Displays the Verify 2-Port menu.
Displays the Verify 3-Port menu.
Displays the Verify 4-Port menu.

Deletes the verilication results display.

Executes verification of Port 1.
Executes verification of Port 2.
Executes verification of Port 3.
Exccultes verification of Port 4.

Deletes the verification results display.
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26. Verify C2 side menu

Verify Pi-P2
Verify P1-P4
Verify PI-P3
Verify P2-P3
Verify P2-P4
Verify P3-P4
Clear Result

Verify Pi-P2
Verify P1-P4
Verify P1-P3
Verify P2-P3
Verify P2-P4
Verify P3-P4
Clear Result

Verify P1-P2
Verify P1-P4
Verify P1-P3
Verify P2-P3
Clear Result

29. Cal Setup side menu

Avg Factor Auto/Spec

Avg Factor

Port Check RBW

Load Cal Data

Executes verification of Ports | and 2.
Executes verification of Ports 1 and 4.
Exccules verification of Ports 1 and 3.
Exccules verification ol Ports 2 and 3.
Executes verification of Ports 2 and 4.
Executes verification of Ports 3 and 4.

Deletes the verification results display.

27. Verify C3 side menu (Displayed only when the 2 Port Auto Calibration Kit is connected.)

Executes verification of Ports | and 2.
Executes verification of Ports | and 4.
Executes verification of Ports 1 and 3.
Exccules verification ol Ports 2 and 3.
Executes verification of Ports 2 and 4.
Executes verification of Ports 3 and 4.

Deletes the verification results display.

28. Verify C4 side menu (Displayed only when the 2 Port Auto Calibration Kit is connected.)

Exccules verification of Ports 1 and 2.
Executes verification of Ports | and 4.
Executes verification of Ports 1 and 3.
Executes verification of Ports 2 and 3.

Deletes the verilication results display.

Seclects an averaging factor setting mode.

Auto:  Executes averaging for the same number of
measurements in (.2 seconds,
Averaging is not executed if a sweep takes 0.2 seconds
or more.

Spec: Executes averaging for the number set in Avg Factor,
Sets averaging factor for calibration execution.

Displays the Port Check RBW menu, which sets RBW used when
connections are checked in Auto Calibration.

Transfers the auto calibration kit ID and reference data to the ana-
lyzer. Overwrites the data if the reference data with the same TD
is already saved in the analyzer.
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30. Port Check RBW side menu

400kHz 1o 16Hz

31. Verily Sclup side menu

Result ON/OFF

Span Auto/Spec

Ist Freg
2nd Freq
Judge Range All/Part

LogMag Limit
Phase Limit

Scale
1. Scale side menu
Auto Scale
/Div
Ref Vul/Full

13.2.3 Tool Menus

NOTE: The auto calibration kit stores the ID (identification num-
her) and reference data in the embedded memory. When
executing the calibration, the ID and reference data is read
and stored in the memory of the analyzer. If the reference
data is already stored in the memory, read the ID and then
compare it with the saved reference data ID, If the two IDs
maich, the reference data is not transferred. This saves the
transfer time of the reference data.

The ID and reference data, which are stored in the backup
memory, are not erased if the power is turned OFF or the
inifialization command ""SYSTem:PRESet" is executed.
The reference data of the auto calibration kit is used either
to calculate calibration data or as the reference data of the
verification.

Sets RBW used when connections are checked in Auto Calibra-
tion.

Selects how the verification results are displayed.

ON: Always displays the results regardless of the
verification results.
OFF: Displays the resulis only when the verilicalion results

exceed acceptable values.
Selects a setting mode of the specified range.
Auto: Sets a £10% of the center frequency.
Spec: Sets a value by selecting Ist Freq or 2nd Freq.
Sets the first frequency in the specified range.
Sets the second [requency in the specified range.
Sclects a judgement range.

All: Selects the entire measurement range for the
Judgement.

Part: Selects only the specified range for the judgement.
Sets the magnitude limit.

Sets the phase limit.

Executes automatic setting of the scale.
Sets the graduated scale of rectangular coordinates.

Sets the relerence line of reclangular coordinates or the scale
value of polar coordinales.
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Ref Position
Ref Line ON/OFF

Fixture

Soft Fixture side menu

Soft Fixture ON/OFF
Port Extension
Delete Circuit

Imp Trans

Add Circuit

Balance Meas

Add Balance Ckt

Port Extension side menu

Port Extension ON/OFF
Ext Port 1
Ext Port 2
Ext Port 3
Ext Port 4
Ext Port 5
Ext Port 6

Muarker to Extension

Delete Circuit side menu

Del Ckt Portl Off/Del/Add
Del Ckt Pori2 Offf/Del/Add
Del Ckt Port3 Off/Del/Add
Del Ckt Portd Off/Del/Add
Del Ckt Port5 Off/Del/Add
Del Ckt Port6 Off/Del/Add
Hyper Port Ext

Load File Portl 52p
Load File Port2 s2p
Load File Port3 s2p
Load File Portd s2p
Load File Port5 s2p
Load File Port6 s2p

Sets the reference line position of rectangular coordinates.

Sets ON/OEF of the reference line of rectangular coordinates.

Selects ON/OFF of the software fixture function,
Displays the Port Ext menu.

Displays the Delele Cireuil menu.

Displays the Imp Trans menu.

Displays the Add Circuit menu.

Displays the Balance Meas menu.

Displays the Balance Ckt menu.

Selects ON/OFF of the port extension function.
Sets the port extension function of Port 1.
Sets the port extension function of Port 2.
Seis the port extension function of Porl 3.
Sets the port extension function of Port 4.
Sets the port extension function of Port 5.
Sets the port extension function of Port 6.

The port extension value is changed according Lo the frequency
and phase at the active marker position.

Selects the Port 1 circuit web OIT, Del or Add function.
Selects the Port 2 circuit web Oft, Del or Add function,
Selects the Port 3 circuit web Off, Del or Add function.
Selects the Port 4 circuit web Off, Del or Add function.
Scleets the Port 5 circuilt web OIT, Del or Add function.
Selects the Port 6 circuit web Off, Del or Add function.

Sets the function which deletes the path from the measurement
(CAL) point to the device on the jig.

Loads the circuit web user-defined file of Port 1.
Loads the circuit web user-detined file of Port 2.
Loads the circuil web user-defined [ile of Port 3.
Loads the circuit web user-delined [lile of Port 4.
Loads the circuit web user-defined file of Port 5.

Loads the circuit web user-defined file of Port 6.
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4,

5.

6.

7.

8.

Hyper Port Ext side menu
Open
Short

Done

Save s2p File
Save S2P File side menu
Save File Port] s2p
Save File Port2 s2p
Save File Port3 s2p
Save File Portd s2p
Save File Port5 s2p
Save File Port s2p
Tmp Trans side menu
Imp Trans ON/OFF
Porti Imp
Port2 Imp
Port3 Imp
Portd Imp
Port5 Imp
Port Imp
Add Circuil side menu
Add Ckt Port n ON/OFF
Port n Ckt Type
Port n Cap C
Portn Cap G
PortnInd L
Portn Ind R

P n Ckt Type side menu
C(P)-L(5)-D
L(P)-C(S)-D
C(S)-L(P)-D
L(S)-C(P)-D
C(P)-L(P)-D

13.2.3 Tool Menus

Acquires the Open measured data at all measurement ports.
Acquires the Short measured data at all measurement ports.

Creates the s2p circuil based on the acquired resulls and applics it
as the Delete Circuit to all measurement ports.

Displays the Save §2P File side menu.

Saves the created S2P circuit for Port1 in a file,
Saves the created S2P circuit for Port2 in a file.
Saves the created S2P circuit for Port3 in a file.
Saves the created 82P circuit for Pori4 in a [ilc.
Saves the created S2P circuit for Port3 in a file.

Saves the created S2P c¢ircuit for Port6 in a file,

Seclects ON/OFF of the impedance translormation [unction.
Sets the impedance of Port 1.
Sets the impedance of Port 2.
Sets the impedance of Port 3.
Sets the impedance of Port 4.
Sets the impedance of Port 5.

Sets the impedance of Port 6.

Selects ON/OFF of the balancing circuit function for Port n.
Displays the P n Ckt Type menu.

Sets the value of C.

Sets the value of G,

Sets the value of L.

Sets the value of R.

NOTE: '"n' indicates a port number.

Sets the device type to parallel C - series L.
Sets the device type to parallel L - series C.
Sets the device type to series C - parallel L.
Sets the device type 1o series L - parallel C.

Sets the device type to parallel C - parallel L.
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User
Load File Port nn sIp
Load File Port n s2p

9.  Balance Mcas side menu

10

Balance Param ON/OFF
Balun ON/OFF

Balun Type Float/Diff
Mix-mode ON/OFF

Device Port

. Add Balance Ckt side menuy

Add Ckt BPort n ON/OFF

BPortn Cap C

BPortn Cap G

BPortn Ind L

BPort n Ind R

Del S4P Bport n Off/Del/Add

Load File Bport n s4dp

Limit Test

1.

Limit Test side menu
Limit Test ON/OFF
Limit Line ON/OFF
Edit Limit Line
Judge Trace
Stir Offset
Resp Offset
Polar Mag/Phase

Sets to the user-defined file.
Loads the 1-port circuil web user-delined [ile of Port n.

Loads the 2-port circuil web user-defined [ile of Porl n.

NOTE:  '"n'"indicates a port number.

Selects ON/OFF of the Balance parameter function.
Selects ON/OFFE of the balun Tunction.

Sclecets Moating balun/dilTerential balun.

Sets the mode analysis.

Displays the Device Port dialog box.

Scleets ON/OFE of the balancing circuil function [or Bal-
ance-Port n.

C(P)-L(P)-Ix:
Sets the device type to parallel C - parallel L.

Scts the value ol C.
Sets the value of G.
Sets the value of L.
Sets the value of R.

Scleets the connection of the malching circuit (s4p) which corre-
sponds to balance port n.

Loads the maiching circuit [ile (s4p) which corresponds o bal-
ance port n.

Sets the limit test function to ON or OFF,

Sets the limit line display to ON or OFF.
Displays the Limit Line Editor dialog box.
Displays the Judge Trace menu.

Scis the stimulus ([requency) offset value.

Sets the response (measured value) offset value.

LinMag and Phase can be set as limit lines when the polar coordi-
nate is displayed (when the Polar and Smith Format are set).

Mag: Sets the LinMag data limit line when the polar
coordinate is displayed.
The limit line is expressed with a concentric circle.
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2.

’%

Beep
Result Window ON/OFF
Beep side menu

OFF

FAIL

PASS

Tone

Duration

Judge Trace side menu

Trace n ON/OFF

Memory

L.

Memory side menu

Disp Data ON/OFF
Disp Mem ON/OFF
Data to Mem

Trace Math off

Trace Math Data/Mem
Trace Math Data-Mem

Trace Math Data*Mem

Trace Math Data+Mem

Time Domain

1.

Time Domain side menu
Transform ON/OFF
Transform Mode

Transform Stimulus

13.2.3 Tool Menus

Phase:  Sets the Phase data limit line when the polar coordinate
is displayed. The limit line is expressed with a sector

form.
Set the beep in the limit test.

Sets the limit test result window display to ON or OFF.

Does not beep in the Timil test.
Beeps at the FAIL judgment in the limit test.
Beeps at the PASS judgment in the limit test.
Adjusts the beep tone. (O 1o 7)

Sets the beep duration.

Sets whether or not to perform the limit test for each trace.

ON: Performs the limit test.

OFF: Nol performs the limil Lest.
The trace is handled as Pass.

NOTE: "n"indicates a trace number.

Sets the trace display to ON or OFF.
Sets the race memory waveform display to ON or OFF.

Copies specified trace data to trace memory.

Sets [our basic mathemalical calculations beltween trace data and
trace memory data to OFF. The Trace Math cannot be set if the

trace memory has no data.

Divides the trace data by the trace memory data, and displays the

result as trace data.

Subtracts the trace memory data from the trace data, and displays

the result as trace data.

Multiplies the trace data and trace memory data, and displays the

result as trace data.

Adds the trace data and trace memory data, and displays the result

as trace data.

Sets the Time Domain display to ON or OFF.
Displays the Trans Mode menu.

Displays the Trans Stim menu.
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Transform Window
Gate ON/OFF
Gate Start

Gate Stop

Gate Shape

2. Transform Mode side menu

Band Pass

Low Pass Impulse

Low Pass Step

Set Frequency Low Pass

3. Transform Stimulus side menu

Time
Distance

Reflection Time
Reflection Distance

Vel Factor

4, Transform Window side menu

Minimum
Normal
Wide

Maximum

5. Gate Shape side menu

Mixer

Minimum
Normal
Wide

Maximum

1. Mixer side menu

Mixer Meas ON/OFF
Mixer Port

Mixer Sweep

Mixer Meas

Mixer Cal

Displays the Trans Window menu.
Sets the gate funclion 1o ON or OFF.
Secis the gale starl ime.

Sets the gate stop time.

Display the Gate Shape menu.

Scis the band pass translormation mode.
Sets the low pass impulse transtormation mode.
Sets the low pass step transformation mode.

Sets the frequency range which meets the low pass mode restric-
tion.

The tme axis type is displayed by the time.
The time axis type is displayed by the distance.

The time axis type is displayed by the time in the reflection mea-
surement.

The time axis type is displayed by the distance in the reflection
measurement.

Sets the velocity factor value.

Secis the Reclangular shape.
Scis the 2-lerm Harmming shape.
Sets the 3-term Blackman/Harris shape,

Sets the 4-term Blackman/Harris shape.

Secis the Reclangular shape.
Sets the 2-term Hamming shape.
Sets the 3-term Blackman/Harris shape,

Sets the 4-term Blackman/Harris shape.

Sets the mixer measurement to ON or OFF.
Displays the Mixer Port menu.

Displays the Mixer Sweep menu.

Displays the Mixer Meas menu.

Displays the Mixer Cal menu,
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2.

3.

4.

5.

6.

7.

13.2.3 Tool Menus

Mixer Port side menu

MPi2 Sets Ports 1 and 2 as mixer measurement ports,
MP13 Sets Ports | to 3 as mixer measurement ports.
MPI4 Sets Ports 1 Lo 4 as mixer measurement ports.
MP23 Sets Ports 2 and 3 as mixer measurcment ports.
MP24 Sets Ports 2 to 4 as mixer measurement ports.
MP34 Sets Ports 3 and 4 as mixer measurement ports.

Mixer Sweep side menu

Sweep Mode Displays the Sweep Mode menu.
IF Freq Displays the TF Freq menu.
Fixed Freq Sets the fixed frequency.

Sweep Start Sets the sweep start frequency.
Sweep Stop Sets the sweep stop [requency.
Sweep Point Sets the point number.

Sweep Time Sets the sweep time.

IF RBW Displays the IF RBW menu.

Sweep Mode side menu

RF=Sweep/L.O=Auto/IF=Fixed
Sets the RF Port, LO Port, and IF Porl sweep modes.

RF=Sweep/LO=Fixed/1F=Auto
Sets the RF Port, LO Port, and 1F Port sweep modes.

RF=Fixed/LO=Auto/IF=Sweep
Sets the RF Port, LO Port, and IF Porl sweep modes.

RF=Fixed/LO=Sweep/IF=Auto
Sets the RF Port, LO Port, and 1F Port sweep modes.

RF=Auto/L.O=Fixed/IF=Sweep
Sets the RF Port, LO Port, and IF Porl sweep modes.

RF=Auto/LO=Sweep/IF=Fixed
Sets the RF Port, LO Port, and 1F Port sweep modes.

IF Freq side menu

IF=RF+L0O Sets the TF frequency equal to the RF frequency plus (+) the LO
[requency.

IF=RF-LO Sets the IF frequency equal to the RF frequency minus (-) the LO
[requency.

IF=LO-RF Sets the IF frequency equal to the LO frequency minus (-) the RF
[requency.

IF RBW side menu
400kHz 10 10Hz Sets the IF RBW.

Mixer Meas side menu

MII o M44 Sets the M parameler.
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8. Mixer Cal side menu

Correct ON/OFF
Standard Cal
Auto Cal

Done Mixer Cal

Sets the Mixer Cal to ON or OFF,
Displays the Mixer Cal (Standard Cal) menu.
Acquires the Mixer Cal (Auto Cal).

Exccules the Mixer Cal.

9. Mixer Cal (Standard Cal) side menu

RF Port Open
RF Port Short
RF Port Load
IF Port Open

IF Port Short
IF Port Load

Thru

Save Standard Cal

Stimulus Block

Start
Stop
Cent
Span
Stimulus

1. Somulus side menu

Sweep Time
Sweep Type
Sweep Trigger
Meas Point
Output Power
CW Freq

Multi Frequency

Acquires the RF Port open correction coetficients.
Acquires the RF Port short correction coefficients.
Acquires the RF Port load correction cocelTicients.
Acquires the IF Port open correction coefficients.
Acquires the IF Port short correction coefticients.
Acquires the IF Port load correction coetficients.

Acquires the through correction cocellicients hetween RF Port and
IF Port.

Saves the Standard Cal correction cocfTicicnts.

Sets the start frequency.
Sets the stop frequency.
Sets the center frequency.

Scis the span [requency.

Sets the sweep time.

Displays the Sweep Type menu.

Displays the Sweep Trigger menu.

Sets the number of measurement points,
Sets the output power.

Sets the CW frequency during power sweep.

Displays the Mulli Frequency dialog box. (For more inlormation,
refer to page 13-28.)
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2.

3.

Art

Sweep Type side menu

Lin Freq

Log Freq

Power

Program Sweep Freq
Program Sweep All
Edit Program Sweep

Sweep Trigger side menu

Continuous

Single

Hold

Trig Source Internal
Trig Source External
Trig Source Bus

Trig Source Hold
Trigger Delay

13.2.3 Tool Menus

Sets the linear frequency sweep.

Sets the log frequency sweep.

Sets the power sweep.

Sets the program sweep (the frequency and the number of points).
Sets the program sweep (all items).

Displays the Edit Program Sweep dialog box.

Performs continuous measurement.
Performs a single measurement.

Stops the measurement.

Sets the trigger source to the internal trigger.
Sets the irigger source 1o the external trigger.
*TRG and GET are used as the trigger.
Suspends the detection,

Sets the rigger delay time.

Att(Src 1) side menu (Qutput power expansion)

(ATT is available only when the optional fealure is stored.)
Sets the first signal source built-in attenuator.

(Page 1 of 2)

Output Power Sels oulput power.
Att Mode Auto/Fix* Sclects an allenuator operating mode. Auto or Manual can be
specified for cach channel.
Aulo: Swilches all port allenuators automatically according Lo
the output power sclling.
Fix: Manually scts atlenuator values for cach porl.
Port I Att* Sets the attenuator value for port 1 of the first signal source.
Port 2 Atr* Sets the attenuator value for port 2 of the first signal source.
Port 3 Atr* Sets the attenuator value for port 3 of the first signal source.
Port 4 Att* Sets the attenuator value for port 4 of the [irst signal source.
Port 5 Aft* Sets the attenuator value for port 5 of the first signal source.
Port 6 Att* Sets the attenuator value for port 6 of the first signal source.

Att CH-Synec ON/OFF*

Sets the attenuator-channel synchronization setting to ON or OFF.

ON: Switches the attenualor sciting according 10 sweep
channels.
OFF: Scis the channel 1 allcnuator setling 10 all channels.
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*: The setting can be specified only in an 8- GHz type analyzer. (The attenuator value cannot be set
[or cach port in a 20-GHz type analy zcr.)

Att(Src2) (Page 2 of 2)
Scts the second signal source buill-in allcnualor.
Output Power Sets output power.

Aft Mode Auto/Fix* Sclecls an allenuator operating mode. Aulo or Manual can be
specified for each channel.

Auto:  Swilches all porl alicnuators automaltically according 1o
the cutput power setting.

Fix: Manually scis allenuator valucs [or cach port.
2nd SG Ait* Sets the second signal source attenuator value.
Aft CH-Synec ON/OFF* Sets the attenuator-channel synchronization setting to ON or OFF,

ON: Switches the attenuator setting according to sweep
channels.

OFF: Sets the channel 1 attenuator setting to all channels.
The setting can be specified only in an 8-GHz type analyzer. {The attenuator value cannot be set
for each port in a 20-GHz type analyzer,)

13.2.34 System Block

1. PIO side menu
Sets the parallel T/O.

Output Mode Displays the OQutput Mode menu which scls the I/0O porl mode.
Port A Sets the output data of Port A.

Port B Sets the output data of Port B.

Port AB Sets the output data of Port AB.

Port C Sets the outpul data ol Port C.

Port D Sets the output data of Port D.

Port CD Sets the output data of Port CD,

CH-Sync ON/OFF Selects the channel synchronization setting to ON or OFF.

When the setting is ON, each channel is set individually. When
the setting is OFF, all channels are set to the same.
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2. Qutput Mode side menu

Port ABCD
Port ABD
Port ABC
Port AB

13.2.3 Tool Menus

Sets Ports A, B, C, and D as output ports.
Sets Ports A, B, and D as output ports, and Port C as an input port.
Sets Ports A, B, and C as output ports, and Port D as an inpul port.

Sets Ports A and B as oulpul poris, and Port C and I as input
porls.

Test Set (The Test Set is available only when the optional [ealure is conneeted.)

1. Test Set side menu

*«  When the R3968 + 11(+13) Test Sct is conneeted.

Port 1 1a/2a
Port 2 2a/2b
Port 3 3a/3b/3¢/3d
Port 4 4a/4b/4c/4d
CH-Sync ON/OFF

Sets the R3968 Port 1. Selected by toggling la and 2a.
Sets the R3968 Port 2. Sclecled by loggling 2a and 2h.
Sets the R3968 Port 3. Sclected by toggling 3a, 3b, 3¢, and 3d.
Sets the R3968 Port 4, Selected by togeling 4a, 4h, 4¢, and 4d.

Selects the channel synchronization setting to ON or OFF.
When the setting is ON, each channel is set individually. When
the setting 1s OFF, all channels are set to the same.

*  When the Lest set, excepl for R3968 + 11(+13), is connccled.

SWI Ia/1b/1c/1d

SW2 2a/2b/2¢/2d

SW3 3a/3b/3c/3d

SW4 da/4b/4c/4d

SW35 5a/5b/5¢/5d

SWo6 6a/6b/6c/od

SW7 7a/7b/7c/7d

SWE 8a/8b/8¢/8d

CH-Sync ON/OFF

Sets switch 1 of the test set. Selected by toggling la, 1b, lc, and
1d.

Sets switch 2 of the test set. Selected by toggling 2a, 2b, 2c, and
2d.

Sets switch 3 of the test set. Selected by toggling 3a. 3b, 3¢, and
id.

Sets switch 4 of the test set. Selected by toggling 4a, 4b, 4c, and
4d.

Sets switch 5 of the test set. Selected by toggling 5a. 5b, 5¢, and
ad.

Sets switch 6 of the test set. Selected by toggling 6a, 6b, 6¢, and
6d.
Sets switch 7 of the test set. Selected by toggling 7a, 7b, 7c, and
7d.

Sets switch 8 of the test set. Selected by toggling 8a, 8b, 8c, and
ad.

Selects the channel synchronization setting to ON or OFF.
When the setting is ON, each channel is set individually. When
the setting 1s OFF, all channels are set to the same.

VSIM (VSIM is available only when the optional feature is stored.)

1. VSIM sidec menu

Sets the device power source (VSIM).

VSIM ON/OFF
VS CH State

Sets the VSIM function to ON or OFF,
Displays the VS CH State side menu which sets each VSIM chan-
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13.2.3 Tool Menus

V Source

I Measure
Display

2. VS CH State side menu

CH A ON/OFF
CH B ON/OFF
CH C ONJOFF
CH D ON/OFF
CH A Bias
CH B Bias
CH C Bias
CH D Bias

3.V Source side menu
(Page 1 of 4: CH A setting)

V Source ON/OFF

Output

Current Limit
{Page 2 of' 4: CH B setting)

V Source ON/OFF

Output

Current Limii
(Page 3 of 4: CH C setting)

V Source ON/OFF

Output

Current Limit
{Page 4 of 4: CH D setting)

V Source ON/OFF

Output

Current Limit
4. TMeasure side menu
{Page 1 ol 4: CH A sclling)

I Measure ON/OFF
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nel state.
Displays the V Source side menu which sets the outpul vollage.

Displays the [ Measure side menu which scis the current measurc-
ment.

Displays the Display side menu which sets the current measure-
ment result display o ON or OFF

Sets CH A to ON or OFF.
Sets CH B to ON or OFF.
Sets CH C to ON or OFE
Sets CH D 10 ON or OFFE.
Sets the CH A bias value.
Sets the CH B bias value.
Sets the CH C bias value.
Scis the CH I bias valuce.

Switches the output of the voltage which is sel by Ouiput to ON
or OFF.

Scts the outpul vollage ol CH AL

Sets the current limit value of CH A.

Switches the output of the voltage which is set by Qutput to ON
or OFF.

Sets the output voltage of CH B,

Sets the current limit value of CH B.

Switches the output of the voltage which is set by Output to ON
or OFF.

Sets the output voltage of CH C.

Sets the current limit value of CH C.

Switches the output of the voltage which is set by Qutput to ON
or OFF.

Sets the output voltage of CH D,

Sets the current limit value of CH D.

Sets the current measurement of CH A to ON or OFE
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500mA

50mA

ImA

200uA

Burst Mode ON/JOFF
Burst Time

(Page 2 of 4: CH B sclling)
I Measure ON/OFF
120mA

50mA

ImA

200uA

Burst Mode ON/JOFF
Burst Time

(Page 3 of 4: CH C setting)
1 Measure ON/OFF
30mA

1mA

2000A

Burst Mode ON/OFF
Burst Time

(Page 4 of 4: CH D setting)
I Measure ON/OFF
JomA

ImA

200uA

Burst Mode ON/OFF
Burst Time

Display side menu

CH A ON/OFF
CH B ON/OFF
CH C ON/OFF

CH D ON/OFF

13.2.3 Tool Menus

Sets the current measurement range of CH A to 500 mA.
Sets the current measurement range of CH A 10 50 mA.
Sets the current measurement range of CH A 1o | mA.
Sets the current measurement range of CH A to 200 pA.
Sets the burst mode to ON or OFF.

Sets the burst time.

Sets the current measurement of CH B to ON or OFF.
Sets the current measurement range of CH B 10 120 mA.
Sets the current measurement range of CH B 1o 50 mA.
Sets the current measurement range of CH B to | mA.
Sets the current measurement range of CH B to 200 pA.
Sets the burst mode to ON or OFF.

Sets the burst uime.

Sets the current measurement of CH C o ON or OFE.
Sets the current measurement range of CH C to 30 mA,
Sets the current measurement range of CH C to 1 mA.
Sets the current measurement range of CH C to 200 pA.
Sets the burst mode o ON or OFF.

Scts the burst ime.

Sets the current measurement of CH D o ON or OFF.
Sets the current measurement range of CH D to 30 mA.
Sets the current measurement range of CH D to 1 mA,
Sets the current measurement range of CH D to 200 pA.
Sets the burst mode o ON or OFF.

Sets the burst uime.

Sets the current measurement result display of CH A to ON or
QFF.

Sets the current measurement result display of CH B to ON or
OFF.

Sets the current measurement result display of CH C to ON or
QFF.

Sets the current measurement result display of CH D to ON or
OFF.
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13.2.3.5 Instrument State Block

Save

1. Savc sidec menu

Saves the analyzer’s setting conditions to a file.

Save Settings
Define Save Option
Delete File

Save S-Parameter
Save Trace

Save Image

2, Save Option side menu

Displays the Save settings dialog box.
Displays the Save Option menu.

Displays the Delele file dialog box.
Displays the Save S-Parameter dialog box.
Displays the Save Trace dialog box.

Displays the Save image dialog box.

Scts the conlents 1o be saved when saving the sculing conditions.

Cal Data ON/OFF

Raw Data ON/OFF

Trace Data ON/OFF

Trace Mem ON/OFF

Load

13-78

Sets the calibration data saving to ON or OFF. Saves the calibra-
tion data when ON is selected.

Sets the raw measurement data saving to ON or OFF. Saves the
raw measurement data when ON is selected. Executing Load
automatically stops the sweep.

Sets the pre-formatted trace data saving to ON or OFF. Saves the
pre-formatted trace data when ON is selected. Executing Load
automatically stops the sweep.

Sets the trace memory saving to ON or OFF. Saves the trace mem-
ory when ON is sclected.

Displays the Load dialog box, Loads and opens the analyzer’s set-
Ling conditions [ile.
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Seq
1. Sequence side menu

Sequence Act CH/AI CH

Sequence Channel

Window Zoom Act CH/AIl CH

2. Scquence CH side menu

CH n ON/OFF

Window
1. Window Setup side menu

Screen Layout
Display Mode
Window List
Window Label

Status Label

Window Label ON/OFF

Trace Annoiation ON/OFF
Stimulus Annotation ON/OFF

13.2.3 Tool Menus

Sets the sequence ol the measured channel.
Act CH: Measures only the active channel.

All CH: Measures all channels which are set to ON by the
Sequence Channel,

Displays the Sequence CH side menu which sets the measurement
sequence to ON or OFF.

Sets the measurement sequence when the window is zoomed in
on.

Act CH: Measures only the active channel.

AllCH: Measures all channels which are set to ON by the
Sequence Channel,

Sets the measurement sequence of CH n o ON or OFF.

NOTE: nindicates the channel numbers.

Displays the Scrn Layout menu.
Displays the Display Mode menu.
Displays the Wind List menu.

Displays the Softkeyboard used to set window titles.
Each title is displayed at the top of cach window.

Displays the Softkeyboard used to set a status title.
Each title is displayed at the hollom ol the screen.

Sets the window title display to ON or OFF
ON: Displays the set window title.

OFF: Displays no window title.

Sets the race annolation display 10 ON or OFF.

Sets the stimulus annotation display (o ON or OFF.
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2. Scrn Layout side menu

Full

Upper
Lower

Left

Right

Upper Left
Lower Left
Upper Right
Lower Right

3. Display Modc side menu

Disp Mode All Window(Split)

Uses the entire screen as the windows display.

Uses the upper half of the screen as the windows display.
Uses the lower hall of the sercen as the windows display.
Uses the left hall of the sereen as the windows display.
Uses the right half of the screen as the windows display.
Uses the upper left quarter as the windows display.

Uses the lower left quarter as the windows display.

Uses the upper right quarter as the windows display.

Uses the lower right quarter as the windows display.

Displays all the measurement channels, for which measurement
ports are set, in multiple windows,

Disp Mode All Window(Overlay)

Disp Mode Active Window

Disp Mode Active CH
Split Mode Standard

Split Mode Horizontal
Split Mode Vertical

Window Size

Displays all the measurement channels, for which measurement
ports are set, in overlaid windows.

Displays only the measurement channel displayed in the active
window.

Displays only the active measurement channel.

Displays all windows evenly. The Column and Size % settings are
ignored.

Splits the display horizontally into the number of windows speci-
fied in Column.

Splits the display vertically into the number of windows specified
in Column.

Displays the Wind Size menu.

4, Wind Size side menu (Available in both Split Mode Horizontal and Split Mode Vertical)

Row n Col

Row n Size %

5. Wind List side menu

Funce

Window N n

Specifies the number of windows aligned in the nth row.

Specifies the nth row display size.

Displays the channel numbers displayed on Window N. Click 1o
set to the active window. Click the active window to OFF the win-
dow.

Displays the installed application software. Click (o exccule the
application software.
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Config
1.

2.

3

4.

Config menu

Color Setting
GPIB Setfing
Network Setting

Service Menu

Color Setting menu

Standard
Grayscale
Monochrome
Negative

Load Color File
Restore Default
Save Color File
Save As Default

GPIB Setting menu

GPIB Address

Network Sclling menu

Network Setup

Disconnect Network

13.2.3 Tool Menus

Displays the Color Sclling menu.
Displays the GPIB Setting menu.
Displays the Network Setting menu,

Displays the service menu.

CAUTION: Only the service personnel can operate.

Sets to the standard color.
Sets to the gray scale.

Sets to the monochrome color.
Sets to the inversion color.,
Loads the color [ile.

Sets to the default.

Saves the color file.

Sets the displayed colors as the default.

Sets the GPIB Address.

Sets the network. For more information, refer to A.3 “Network
Settings.”

Disconnects the network.
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14. REMOTE PROGRAMMING

14.1 GPIB Command Index

Use this GPIB Command Tndex as an index for Section 14,7 Command Reference,

1. Common Commands

S O 7 SO OO T O SO U U U OO PO T SO U O OO O O NSO T U U OO U PO TR EUUOUR RO 14-26
FDDT oot sms e s s s s et er st e s st e e sm s T e et st s AT et e e 14-27
Kl 51 L R OO OSSOSOEUYD USROS PO URUURU 14-28
FEMUO ettt ettt ettt etk e d it d bt bbbk e e d et et s 14-29
Kl ] OO SO OSSOSO ST OTOO PO 14-29
B R T et ce et e e em e e a et a e e et e en e e r e e e eemeane s 14-30
FGMICT ettt ettt it et b et e ket h et eb e b ettt 14-31
FTDINT et s e s st s s s st er st r e s e s e e s s et e e s 14-31
Kl 55, L SO OSSOSO ST S OO S TP PSR UTSPR OO 14-31
FOPC ettt ket d bbb e ket ekttt et 14-32
Kl 2007 (OO PO OO OSSO TOR OO PN 14-32
FRICL e e et e ae e em e e ea et e e e s e e e et e en e e r e e eaeeeme e e s 14-33
RS T ettt ettt ke d e et e b et e ket b et i st et et e s 14-33
EEAV i e T et s e T e et 14-34
R e e e e e em e e e a e e e et n e e e e e e e 14-34
EETBT ettt ettt ket d bt b et e sk et ekt sb et et s 14-35
FTRG it s s s et er st s s s et s e s et 14-36
Rl B OO DU DSOS OSSR UO DU SRS 14-36
WAL etttk et d bt bbb e e e ettt et s 14-36

2. R3860A Command

Common Command: Is used for identical operation of all measuring instruments. 14-26
File Command: Ts used for saving oropening afile. ..o, 14-37
Configuration Command: Is used for setting the operating status of the channel. .......... 14-38
Channel Command: Is used for setting the channel.............ococoniiinn, 14-42
Sweep Command: Is used for setting the measurement conditions. ........ccceeenee. 14-43
Cal Command: Is used for sciting calibration. ... ieecieee e 14-46
Fixture Command: Is used for sciting the soltware [IXWrC. .o 14-56
Trace Command: Is uscd (o1 SCIUING FACES. .ooveeee et 14-59
Window Command: Ts used for setting the window, ... 14-62
Marker Command: Ts used for marker-related Setings. ... rerisnnnns 14-64
Time Domain Command: Ts related to the Time Domain measurement, ...........oovevevenenns 14-68
Frequency Conversion Command: Is related to the frequency conversion device measurement. 14-69
Device Power Source Command: s related to the device power SOUICE. ......cccvvvreerecevecmrannnnn. 14-71
System Command: Is used for system-related information. ... vvvevnnienrnenns 14-73
GP-1B Command: Is used for GP-1B control. ., 14-74
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14.2 GPIB Remote Programming

14.2.1

14-2

The network analyzer is equipped with a GPIB (General-Purpose Interface Bus) as standard, which complies
with IEEE standards 488.1-1987 and 488.2-1987 and can be remotely controlled by means of an external con-

troller.

The following describes the method of control using the GPIB remote control functions.

GPIB

The GPIB is a high-performance interface bus used to connect the measuring instruments to the computer.

The operations of the GPIB are defined by TEEE standard 488.1-1987. Since the GPIB has a bus-config-
ured interface, 1t can specity a device by assigning a specific address to each device. Up to 15 devices can
be conneceled in parallel wo a single bus. GPIB devices have one or more of the (ollowing [unctions:

Talker

The talker is a device which is specilied 1o send data (o the bus. Only one active lalker can exist on
the GPTB bus,

Listener

The listener is a device which is specified to receive data from the bus. Multiple active listeners can
exist on the GPIB bus.

Controller

The controller is a device which specifies the talker and listener. Only one active controller can oper-
ale on the GPIB bus. Controllers which control IFC and REN messages are called “system control-
lers”,

The GPIB bus can have only one system controller on it. Il there are multiple controllers on the bus,
the system controller becomes the active controller, while other devices which have a control function
operate as addressable devices when the system is started up.

The TCT (Take Control) interface message is used to set a controller other than the system controller
as the active controller. After setting, the system controller will become the non-active controller.
The controller controls the entire system by sending interface messages or device messages to cach
measuring instrument. The functions of the messages are:

« Interface message: Control of the GPIB bus

+  Device message: Control of the measuring instrument
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14.2.2 GPIB Setup

1. Connecting GPIB

The lollowing shows the standard GPIB conneclor. Sccure the GPIB connector with the two scrows
to prevent it from coming loose during use.

GPIB connectors

‘\\

The lollowing precautions should be observed when using the GPIB interlace:

*  The total GPIB cable length in a single bus system should not exceed n x 2 meters, where n =
the number of devices to be connected, including the GPIB controller. In no case should the
cable length exceed 20 meters.

+  Upto 15 devices can be connected to a single bus system.
= There are no restrictions concerning the method of connection between cables. However, no

more than three GPIB connectors should be connected to a single device, since the use of
cxcessive force could damage the connector mounting.

For example, the total cable length in a system with five devices should be 10 meters or less (2
meters X 3 devices = 10 meters). The total cable length can be distributed [reely within the range
of the maximum allowed cable length, However, if more than ten devices are to be connected,
some of them should be connected using cables of less than 2 meters so that the total cable length
docs not exceed 20 meters.

»  Connect the GPIB cable to the GP-IB 1 connector on the rear panel of the unit.

2. Settng GPIB address

GPIB addresses can be set in the GPIB Address dialog box, which is accessed by selecting GPIB Ad-
dress in the Config menu.

14-3
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14.3 GPIB Bus Functions

14.3 GPIB Bus Functions

14.3.1 GPIB Interface Functions

Code Description
SHI With source handshake function
AHI With acceptor handshake function
T6 Basic talker [unction, serial polling [unction, listencr-specilied talker cancel function
TEO Without extended talker function
14 Basic listener function, talker-specified listener cancel function
LEO Without extended listener function
SR1 With service request function
RL1 Remolte function, local function, local lockout function
PPO Without parallel polling function
DC1 Device clear function
DT1 Device trigger function
Cl System controller [unclion
C2 TFC transmission, controller in charge function
C3 REN transmission function
C4 SRQ response function
C12 Transmission ol interface messages, control transler [unction
El Using open-collector hus driver
14.3.2 Responses to Interface Messages

The responses of the analyzer to interface messages are defined by 1EEE standards 488.1-1987 and 488.2-

1987 and are described in this section.

For information on how (o send inlerface messages 1o the analyzer, refer Lo the instruction manual of the

controller to be used.

14.3.2.1

The IFC message is transmilled directly (o the analyzer through a signal line. The message allows the ana-
lyzer to stop the operation of the GPIB bus. Although all input/output operation is stopped, the input/output

Interface Clear (IFC)

buftfer is not cleared. Note that the DCL is used to clear the butfer.

144
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14.3.2 Responses to Interface Messages

14.3.2.2 Remote Enable (REN)

The REN message is transmitted directly to the analyzer through a signal line. If the analyzer is specified
as a listener when the message is true, the analyzer is in the remote mode. The analyzer remains in the
remole mode until the GTL message is reccived, or the REN becomes [alse, or the LOCAL key is pressed.

When the analyzer is in the local mode, itignores all the received data. When the analyzer is in the remote
mode, it ignores all key inputting other than LOCAL key inputting. When the analyzer is in the LOCAL
LOCKOUT mode (LLO; sce scetion 14.3.2.8), it ignores all key inpulling.

14.3.2.3 Serial Polling Enable (SPE)

When the analyzer receives a message [rom external devices, it is in the serial polling mode. I the analyzer
is specified as a talker in this mode, it sends status bytes instead of normal messages. The analyzer remains
in the serial polling mode until the SPD (Serial Polling Disable) message or the [FC message is received.

When the analyzer sends an SRQ (Service Request) message to the controller, bit 6 {RQS bit) of the
response data is set to [ (true), When the analyzer has finished sending this message, the R(QS bit reverts
to 0 (false). The SRQ (Service Request) message is sent directly through a signal line.

14.3.2.4 Group Execute Trigger (GET)

If the following conditions are satisfied when this message triggers the analyzer, the analyzer will start the
measuring operation.

+  The rigger source becomes the GPLB bus (TRIG: SOUR BUS).
+  The analyzer is in the trigger waiting state (see "14.6 Trigger System”™).

The GET operates in the same manner as the *TRG but differently from TRIG:IMM and TRIG:SIG. The
GET, *TRG, TRIG:IMM and TRIG:SIG are stacked in the input buffer and executed in order of reception.

14-5
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14.3.2 Responses to Interface Messages

14.3.2.5

Device Clear (DCL)

When the analyzer receives the DCL message, it performs the following:

Clearing of the input and output bufters

Reselling ol syntax (program)} analysis, exccution control and response dala generation
Cancellation of all commands that prevent the remote command from being executed next
Cancellation of commands that are paused to wait for other parameters

Cancellation of *OPC and *OPC?

It does not pertform the following:

14.3.2.6

Changing ol data sct or stored in the analyzer
interruption of the front panel operation
Muodification or interruption of analyzer operations being executed

Changing of status bytes other than MAV. (MAV becomes (b when the output buffer is cleared.)

Selected Device Clear (SDC)

The SDC message operates in the same manner as the DCL message. However, it is executed only when
the analyzcr is as a listener.In other cascs, il is ignored.

14.3.2.7

Go To Local (GTL)

The GTL message places the analyzer in the local mode. In the local mode, all the operations on the front
panel are available.

14.3.2.8

Local Lockout (LLO)

The LLO message places the analyzer in the local lockout mode. Il the analyzer is set o the remote mode
in this mode, all the operations on the front panel will be inhibited. (Note that in the normal remote mode,
front panel operations can be performed using the LOCAL key.)

The lollowing three methods can be used o set the analyzer 1o the local mode [rom the local lockout mode:

14-6

Sending a GTL message to the analyzer
Setting the REN message to false (In this case, the local lockout mode will be canceled.)

Switching on the analyzer power again
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14.3.3

14.3.3.1

14.3.3 Message Exchange Protocol

Message Exchange Protocol

The analyzer receives program messages from controllers or other devices through the GPIB bus and gen-
grates response data. The program messages include commands, queries (commands used to query
responsce data) and data. The procedure used o exchange these commands, querics and data is explained
in this section.

GPIB Bulfers

The analyzer is equipped with the following three bufters:

Input buffer

The input butfer is used to store data temporarily for command analysis (1024 bytes).
Either of the lollowing two methods can be used o clear the input buller:

*  Switching on the analyzer power

= Execution of the DCL or the SDC

Output buffer

The output buffer is used to store data which are to be read from the controller (1024 bytes).
Either of the lfollowing two metheds can be used o clear the output bulTer:

= witching on the analyzer power

+  Execution of the DCL or the SDC

Error queue

The error queue is available only for ITEEE488.2-1987 command mode. It is used to store up to ten
error messages for remote commands. Each time an error occurs during remote command analysis or
in cxcculion, an crror message is stored in the queue. The SYST:ERR command is used Lo read out
these messages. When a message is read out, it is removed from the queue.

Either of the [ollowing two methods can be used o clear the crror queuc:
*  Switching on the analyzer power

»  Execution of the *CLS

14-7
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14.3.3 Message Exchange Protocol

14.3.3.2

14-8

IEEE488.2-1987 Command Mode

TEEE488.2-1987 command mode performs the sending and receiving of messages in accordance with the
message exchange protocol in compliance with IEEE standard 488.2-1987.

The (ollowing arc the mostL important cvents when another controller or device receives messages [rom the
analyzer in this mode:

*  Response data are generated when a query is received.
= Data are generated in the order of query execution.
Parscr

The parser receives command messages in the order of reception from the input buffer, analyzes the
syntax and determines what the received command is to execute.

The parser traces the tree structure of the commands when analyzing the command program. It mem-
orizes which parl of the tree structure is 1o be uscd Lo slart analysis when analyzing the next command.
This information is returned to the head of the structure when the parser is cleared.
Any of the following four methods can be used to clear the parser:
*  Swilching on the analyzer power
= Reception of the DCL or the SDC
*«  Reception of ™" following ;"
«  Reception of the terminator or the EOI signal

Generaling response data
When the parser execules a query, the analyzer gencrales data in the outpul bufler in responsc Lo it
(that is, to output data a query must be sent immediately before the data). The procedure implies that
unless the controller reads out the data generated through the query, the data will never be cleared.

Aparl [rom the controller read operation, there are 1wo conditions under which the data arc cleared.
A query error will oceur under the following conditions:
¢ Unterminated condition
When the controller has read the response data without terminating (LF code of ASCIT or END
message of GPIB) or sending the query
¢ Interrupted condition:
When the controller has received the next program message before reading the response data
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14.4 Command Syntax

14.4 Command Syntax

14.4.1

TEEE488.2-1987 Command Mode

For characters inpul in IEEE488.2-1987 command mode other than character siring data and block data,
no distinction is made between upper case and lower case.

14.4.1.1

Command Syntax

The command syntax is defined by the following format:

Header | —| Space (space character) [=| data

NOTE: "= "indicates repetition.

%Y

Header

The header has a hierarchical structure consisting of multiple mnemonics separated by a colon. A
four-characier (or three-characier) "short form” is provided for cach mnemonic consisting of [our
characters or more. (Mnemonics which are not abbreviated are called "long forms™.) It is possible to
use any form in any combination.

Any command with a header followed immediately by "?” becomes a query command.
Space (space character)

One space or more is required in this field; otherwise, a syntax error will occur.

Data

When the command requires multiple data, the data should be separated with commas. A space may
be inserted before or after the each comma.

For details of data types, refer to "14.4.1.2 Data Formats”.

Writing multiple commands

In IEEE488.2-1987 command mode, it is possible Lo wrile multiple commands by separaling them
with semicolons. If commands are written in this way, they should be executed while changing the cur-
rent path in the hierarchical structure of the header.

Changing the current path

The current path should be changed in accordance with the following rules:
*  Switching on: The current path is set o "root”.

+  Terminator:  The current path is sel o "rool”.

= Colon (0} The current path is changed to the layer immediately below in the command
tree. If the colon is at the beginning of the command, the current path will be
changed 1o "rool”.

= Semicolon {;): The current path is not changed.

+  Common command:
The command can be execuled regardless of the current path position. When the

14-9
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14.4.1 TEEE488.2-1987 Command Mode

14-10

*RST command is executed, the current path is set to "root”. (See the example
below,)

The following header structure is given as an example:

root
A ! L
|
T T 1 |
E F G H E I 1] K I L
M N P Q

In this example, the current path is changed as follows:

1.

AE:BE

Since the colon in the second command changes the current path to "root”, cornmands "A:E" and
"B:E" are both valid.

:A:E<END> B:E

Since <END>> (terminator} changes the current path to "root”, commands "AE™ and "B:E" are
both valid.

AEF,G:H

Since the semicolon does not change the current path, ":A:E;F;G;H" results in the [our com-
mands "A:E", "A:F", "A:G" and "A:H".

C:LK:N;:M

Since the colon changes the current path, "K:N" is viewed from the ":C:" layer. Therefore, "K:N"
results in "C:K:N". At the same time, since "K:N" includes a colon, the current path is changed
to *“:C:K:” and the last “M™ ig interpreted as "C:K:M",

ACE*ESR 16

Since the common command is independent of the current path, "*ESR 16" will be executed cor-
rectly.

AE;*ESR 16:F.G:H

Since the common command does not change the current path, the third item, "F", will be

searched for using the current path ":A:" set by the first item ":A:E". Therefore, "F", "G" and
"H" result in "A:F", "A:G" and "A:H", respectively.

The lollowing cxamples show synlax crrors.

1.

AEB:E

Since “A:E” changes the current path to ":A:", "B:E" will be searched for in the layer of ":A:".
However, because the mnemonic "B" is not found, an error will occur.

CKM;L:P

Since ":C:K:M" changes the current path 1o ":C:K:", "L:P" will be scarched [or in the layer of
"-C:K:". However, because the mnemonic "L" is not found, an error will occur.
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14.4.1 TEEE488.2-1987 Command Mode

14.4.1.2 Data Formats

In TEEE488.2-1987 command mode, the analyzer uses the data formats for data input/output shown in this
section.

1. Numeric data

There are three numeric data formats, any of which can be used for numeric data input. (The data are
rounded up or down in accordance with the data format o be inpul.)

Some commands add the units to the data at data inputting. For information on units, refer to 5 below.
The following shows the format ot the character data.

* Inleger Lype: NR1 format

[l Sign |]—|Number |=

«  Fixed-point type: NR2 format

[| Sign [|]—|Numbcr |=| . |—[|Number |=

+  Floating-point type:  NR3 format

—_—

Sign |]—=|Number |=| . |—|Number :>E0re—‘

L» Sign |- |Number | =

NOTE: ' = "indicates repetition. Signs af the beginning may be omitted.

2. Character data

Alphabelic character | — | Alphanumecric characler or _ | =

NOTE: '—='indicates repetition.

%Y

Character string data

There are two character string data formats,

"o

— | Character

— | Character/’’ (=

Each format can be used as an ASCII 7-bit code character in the character string data.
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14.4.1 TEEE488.2-1987 Command Mode
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NQOTE:  In character string data starting with ["'], [''] must be represented by [''"'], In character string data
starting with [], [*] must be represented by []. "' = "' indicates repetition.

When the responsc dala arc characler string data, characler siring data starting with || should be oul-
put.

Block data

There are two block data formats, Either can be used for inputting into the analyzer.

Fixed-length format: # | —|Number | — | Number | = [DATA | =

Undetined-length format: # |—=| 0 |—|DATA |= |LFAEOI

NOTE: "= '"inadicates repetition.

In the fixed-length format, the one-digit number following "#" represents the number of digits for the
bytes in the data following that number. “0” cannot be used, because it indicates the undefined-length
[ormal.
Example:  Block data #3128 <data byte>
"3 lollowing "#" represents the number of digits in the character string (128) following
"3", while " 128" represents the number of bytes in <data byte> following that number.
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5. Units

Units are the suffix following a numeric value. The suffix can be used as a prefix for the unit.

14.4.1 TEEE488.2-1987 Command Mode

The table below lists the sulfixes and the units which can be used.

SulTixcs

Unit

Usable command example

IE18

IELS

1E12

1E9

1E6

1E3
1E-3

1E-6

1E-9
1E-12

1E-15

IE-18

EX

PE

T

|SENSc: | BANDwidth|:RESolution|
[SOURce: JFREQuency:CENTer
[SOURce: JFREQuency:CW
[SOURce: [FREQuency:SPAN
[SOURce: JFREQuency:STARt
[SOURce: JFREQuency:STOP
|[SOURce: IPSWeep:FREQuency

DEG

|SENSe: JCORRection:OFFESct:PHASc

DB

MARKer:FANalysis:WIDTh

DBM

[SOURce:]POWer[:LEVel][:AMPLitude]
|SOURce: [POWer:STARL
[SOURce: JPOWer:STOP

[SENSe:JCORRection:EDELay:DISTance

CALCulate: TRANsform:SFIXture:DEVice: TIME
|SENSc: JCORReclion:CKIT:DEFine:STANdard: ODELay
[SENSe:JCORRection:CKIT:DEFine:STANdard:SDELay
[SENSe:]CORRection:CKIT:DEFine: STANdard:LDELay
[SENSc: JCORReclion:CKIT:DEFine:STANdard: TFDclay
[SENSe:JCORRection:CKIT:DEFine:STANdard: TRDelay
[SOURce: ]SWEep: TIME

TRIGger|:SEQuence|:DELay

OHM

[SENSe:JCORRection:CKIT:DEFine:STANdard:O)TMPedance
[SENSe:JCORRection:CKIT:DEFine: STANdard:SIMPedance
|SENSe: JCORRection:CKIT:DEFinc:STANdard:LIMPcdance
[SENSe:JCORRection:CKIT:DEFine:STANdard: TFIMpedance
[SENSe:]CORRection:CKIT:DEFine:STANdard: TRIMpedance
CALCuralc: TRANslorm:SFIX1ure: DEVice:IMPedance
CALCurate: TRANsform:SFTXture: DEVice: RINDuctance
CALCurate: TR ANstorm:SFIXture:BALance:RINDuctance

NOTE: For commands nol listed in the table, only the sulTix can be used.
*: Tt HZ or OHM is used as the unit, the command will be executed using the suffix 1E6
(equivalent to MA).
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14.5 Status Bytes

14-14

The analyzer has a hierarchical status register structure in compliance with TEEE standard 488.2-1987, which
1s used to send various device status information to the controller. This chapter explains the operaticnal mod-
¢ls of the status byle and cvenl assignments.

1.

Status Register
The analyzer cmploys the status register model delined by IEEE standard 488.2-1987 and consists of a
condition register, an event register and an enable register,

Condition register Eveant register Enable register

0 0 & 0
1 1 & 1
n-1 - n-1 - & n-1
n > n & - n
b
oR —> Summary

Condition register

The condition register conlinuously monitors the status of devices, thal is, retains the latest status of de-
vices. No data can be written into this register,

Event register

The event register latches and retains the status information from the condition register. (In some cases,
it retains status changes.)

Once the register is set, the condition is maintained until a query command reads out the information or
the register is reset by means of the *CLS command. No data can be written into this register.

Enable register

The enable register specifies which bit in the event register is to be used as the valid status (o generate
a summary. The cnable register is ANDed with the event register. The OR of the resull of the AND op-

eration is generated as a summary, The summary is written into the following status registers. Any data
can be written into these registers.
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The analyzer has following 5 status register types.

*  Status byle register

*  Standard cvent registler

= Standard operation status register

*  Questionable status register

=  Limit status register

14.5 Status Bytes

The arrangement of the status registers of the analyzer are shown in Figure 14-1.

The slatus registers are shown in detail in Figure 14-2.

Standard Operation
Status Register

Standard Event
Register

Qutput Buffer

Questionable
Status Regis

Limit
Status Register

L

’

ter

Status Byte Register

OPR

MSS

ESB

MAV

QUES

Figure 14-1

RQS

Service Reguest

Arrangement of the Three Status Registers
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STAT-POWEVEN? STAT:POW.ENAB
Rch Overload | 0
- 1
Ach Dverload | 2
—] 3
Bch Dverlnad —] 4
—»] 5
Cich Ovarlead —»] 6
] -
Dch Overload |—] &
»] O
Ech Overload —={ 10
=1 11
Feh Overoad f—pe| 12
-] 13
] 14
—p] IG5
Power Status
STAT:FREQEVEN? STAT:FREQENAB
Synthe(R) Unlack —{ 0
Synthe!S) Unlock - 1
Source Unlevel —] 2
External Standard In —te] 3
VGXO Unlock —] 4
] 5
-
] 7
] 8
» O
»| 10
| 11
=] 12
l—] 13
| 14
—s] 156
Frequency Status
STAT:LIMEVEN? STAT:LIM:ENAB
CHT Limit Failed —»{ 0
CGH2 Limit Failad - 1
OH3 Limit Failed =] 2
GHA Limit Failed N
(GHS Limit Failsd | 4
‘CHE Limit Failed —{ &
CH7 Limit Failad —» &
(CHS Limit Failed =] 7
CHY Limit Failed | 8
CH10 Limit Failed ] 9
CGH11 Limit Failad —»{ 10
GH12 Limit Failed ] 11 [
CH132 Limit Failed f—pe| 12
GH14 Limit Failed ] 13
‘CH15 Limit Failed ] 14
(CH16 Limit Failed —»1 15

Limit Status

STATDEV:EVEN? STAT.DEVENAR
Fan 1 Stopped »] O
Fan 2 Stopped ] 1
Fan 3 Stopped ] 2
Fan 4 Stopped — 3
=] 4
1 &
—»{ ©
1 7
+24V line l—»] B
+15V line ] 4
-+ line —»] 10
Y line ] 11
—EV line f—pe 12
=15V line ] 13
f—p] 14
] 15
Device Status
STATQUESEVEN? STAT.QUES:ENAB
»] O
] 1
—] 2
L | POV Surmmary Bit —a] 3
-] 4
—»|FREQ Summary Bit ] §
—{ 6
| »! 7
] &
—®(LIM Summary Bit ] §
] 10
[+ 11
=] 12
l—] 13
] 14
—n] 10
{Questionable Status
STAT:QPEREVEN? STAT:OPERENAS
Calibrating ] 0
- 1
—a] 2
Svreeping —s] 3
—p] 4
=] &
| »] &
] 7
Averaging —»{ 8
] &
1 10
=] 11
f—p] 12
l—n] 13
] 14
—»] 15

Operation Status

*5TB?

DEY Summary Bit

Y v

QUES Suincnary Bit

e
»IMSS | RGS

OPR
Status Byte

*ESR?
Oparatian Gamplsts

Request Control
Query Error

Device Dependent Erro
Execution Error
Command Error

Power On
Standard Event

Figure 14-2  Details of the Three Status Registers

2. Event Enable Regisier

Each event register has an enable register to determine which bit is available. The enable register sets

the corresponding bil in decimal value.

+  Setof Service Request Enable Register: *SRE

*  Set of Standard Even Status Enable Register: *ESE

«  Set of Operation Status Enable Register: OPR
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3. Standard Operation Status Register
Bit assignments for the event register (which represents the standard operation status) is listed below:
Bit Functional definition Description
15t09 This is always 0
8 Averaging This is set to 1 when averaging is completed
T4 This is always 0
3 Sweeping This is sel Lo | when sweeping is compleled
2101 This is always 0
0 Calibrating This is set to | when calibration data acquisition finishes
4. Status Byte Register

The status byte register summarizes the information from the status register. In addition, a summary of
the status byte register is sent to the controller as a service request. As a result, this register operates
slightly differently from the status register. This section explains the status byte register.

The structure of the status byte register is shown in Figure 14-3.

MSS -
OPR ESB|MAY | 3 | 2 | 1 AL
RQS H i i ' ' H

- -

9

(el -------»@4

—_ ,Q.
s|-@-<
‘i

Ny S

Figure 14-3  Structure of the Status Byte Register
This status byte register has the same functions as the status register, except for the following three
points:
= The summary of the status byte register is written in bit 6 of the status byte register.
*  Bit 6 of the enable register is always valid and cannot be changed.

= Bit 6 (MSS) of the status byte register writes the RQS of the service request.

The register responds to serial polling from the controller. On doing so, bits 0 to 5 and bit 7 of the status
byte register and the RQS are read out. and then the RQS is reset to 0. Other bits are not cleared until
cach factlor has been rescl 1o 0.

The status byte register, RQS, and MSS can be cleared by executing “*CLS,” the SRQ ling is now false.
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The table below explains the meanings of the bits in the status byte register.

Bit Functional definition Description

7 (PR The OPR bit is a summary of the standard operation status
register.

6 MSS The RQS bit is true when the MSS bit of the status byte reg-
ister 18 set o 1. The MSS bil is the summary bit for the
entire status data structure,

The serial poll cannot read out the MSS bit. (However, the
MSS bil is understood 1o be 1 when the RQS bit is 1.)
To read the MSS bit, use the common ¢command *STB?,
The *STB? command can read out bit 0 to 5 and bit 7 of the
status byle register and the MSS bil. In this casc, neither the
status byte register nor the MSS bit can be cleared.
The MSS bit cannot become 0 until all the unmasked fac-
Lors in the status register structure have been cleared.
5 ESB The ESB bit is a summary of the standard event register,
4 MAV Summary bit for the output bufter.
“1” while there is output data in the output buller.
“0F" after data has been read out.
300 This is always 0.
5. Standard cvent register
The table below explains the meanings of the bits in the standard event register.
Bit Functional definition Description

7 Power on This is set to 1 when the spectrum analyzer is switched on

) This is always 0

5 Command Error This is set 1o 1 when the parser [inds a synlax crror

4 Execution Error This is set to 1 when the system fails to execute an instruc-
tion received as a GPIB comimand for some reason (such as
out-of-range paramcler)

3 Deviee Dependent This is scl o 1 when crrors other than command errors, exe-

Error cution errors, or query errors occur

2 Query Error This is set to 1 when no data exists or data has been deleted
when the controller attempts to read out data [rom the spec-
trum analyzer

1 Request Control "1" is set when the analyzer must become the active control-
ler.

0 Operation Complele "1™ is sct alter an *OPC command is received and there are
no more commands left for the analyzer to execute.
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14.5 Status Bytes

The Limit Status Register bit allocations are as follows.

Bit

Defined function

Description

0

CH1 Limit Failed

Ts set to 1 if the waveform in channel 1 is judged to be FAIL,

CH2 Limit Failed

Is set to 1 it the waveform in channel 2 is judged to be FAIL.

CH?3 Limit Failed

Is set to 1 if the waveform in channel 3 is judged to be FAIL.

CH4 Limit Failed

Is set to 1 if the wavelorm in channel 4 is judged o be FAIL.

CHS5 Limit Failed

Is set to 1 il the wavelorm in channel 5 is judged Lo be FAILL.

CH6 Limit Failed

Ts set to 1 if the waveform in channel 6 is judged to be FAIL,

CH7 Limit Failed

Is set to 1 if the waveform in channel 7 is judged to be FAIL.

CHS8 Limit Failed

Is set to 1 if the waveform in channel 8 is judged to be FAIL.

CH®9 Limit Failed

Is sct to 1 il the wavelorm in channel 9 is judged Lo be FAIL.

W ] x| | A W] b

CHI10 Limit Failed

Is set to 1 it the waveform in channel 10 is judged to be FAIL.

CH11 Limit Failed

Is set to 1 if the waveform in channel 11 is judged to be FAIL.

CH12 Limit Failed

Is set to 1 if the waveform in channel 12 is judged to be FAIL.

CH13 Limit Failed

Is set to 1 il the wavelorm in channel 13 is judged Lo be FAIL.

CH 14 Limit Failed

Ts set to 1 if the waveform in channel 14 is judged to be FATL.

CHI135 Limit Failed

Is set to 1 it the waveform in channel 13 is judged to be FAIL.

15

CH16 Limit Failed

Is set to 1 if the waveform in channel 16 is judged to be FAIL.

14-19
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14.6 Trigger System

This chapter describes the trigger system.

The trigger system is used to synchronize measurement with a specified event. The event may be a GET inter-
[ace message, a GPIB command such as the *TRG command, or an exlernal (rigger signal. The delay tlime
from an event to the start of measurement can alse be specified using the trigger system.

14.6.1 Trigger Model

The following shows the model of the trigger system for the analyzer,

Switching on power

;?Q]%(%Rt - Idle stale See section 14.6.2.
1 T
Trigger waiting state Sce section 14.6.3.
1 T
Measuring state See section 14.6.4.

When the analyzer is switched on or when the :ABORt command or the *RST command is executed, the
trigger state changes to the idle state. The idle and trigger waiting states wait for conditions that are
required [or measuremoent.
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Idle State

14.6.2 Tdle State

When the analyzer is switched on, the trigger system of the analyzer changes to the idle state. Also, the
execution of the :ABORt command or the *RST command forcibly changes the trigger system to the idle

stalc. The stale changes as [ollows:

:ABORt
*RST
[INIT:IMM NO
or ———»
JAINIT:CONT ON?
YES

v

The trigger system does not leave this state until INITiate [:IMMediate] or INITiate:CONTinuous ON.

Either of these conditions changes the trigger system 1o the trigger wailing stale.

NOTE:  Since the execution of the *RST command sets INITiate: CONTinuous to OF F, measurement stops.

When the trigger system exits the idle state, the operation pending flag of the analyzer is always set. Also,
when the analyzer enters in the idle state, the operation pending flag is cleared. *OPC, *OPC? and *WAI

refer o the operation pending [lag.
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14.6.3 Trigger Waiting State

14.6.3

14-22

Trigger Waiting State

BUS
EXTernal r
TRIG:SOUR Event Detection

TMMediate

TRIG:SIGN
HOLD / f

TRIG:DEL
TRIG:IMM

The above is a [owchart of the irigger wailing stale of the analyzer. The TRIGger: SOURce command sels
the trigger source, and the event detection detects a trigger factor. When the analyzer is triggered and leaves
the event detection state, it enters the next state atter the time specified by the TRIGger:DELay command
has clapsed.

If the analyzer receives the TRIGger:SIGNal command in the trigger waiting state, it will enter the mea-
suring state immediately without entering the event detection state. If it receives the TRIGger [:IMMedi-
ale] command in the trigger wailing slalc, il will enter the measuring state immedialely without enlering
the TRIGger:DELay state.

It the INITiate:CONTinuous signal is set to OFF when the analyzer exits the measuring state, the analyzer
will nol return o the idle state but will direelly enier the next rigger wailing stalc.
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14.6.4 Measuring State

14.6.4 Measuring State

Fy

Measurement end

The analyzer performs measurement in this state. When the analyzer enters the measuring state, it per-
[orms sweeping and acquires measurement data.
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14.7 Command Reference

This chapter explains the program for all the remote commands of the analyzer (command syntax, or query
syntax, or both), formats of response data (when there is a query), and other details.

NOTE:

1. When referring to ¢ command, note that part of the command mnemonic can be omitted.

Example: Although the following two commands have different syntax, they function in the same way:
SOURCE:SWEEP: TIME 15
SWEEP:TIME IS

2. If you were unable to find this command in the command references using a description of SWEEP:TIME,
search for a complete description of the command using the attached command list, then refer fo the references.
If you have a complete description of the command, you can search for it in the table of contents.

The commands are grouped in the following subsystems:
Common Command: Is used lor identical operation ol all measuring instruments.
File Command: Ts used for saving or opening a file.

Configuration Command: Ts used for setting the operating status of the channel.

Channel Command: Is used for setting the channel.

Sweep Command: 1s wsed [or sciting the measurement conditions.
Cal Command: Is used lor sciting calibration.

Fixture Command: Ts used for setting the software fixture.

Trace Command: Is used for setting traces.

Window Command: Is used for setting the window.

Marker Command: 1s used lor marker-related sellings.

Time Domain Command: Ts related to the Time Domain measurement,

Frequency Conversion Command:
Is related to the frequency conversion device measurement.

Deviee Power Source Command:
Is related to the device power source.

System Command: Is used for system-related information.

GP-IB Command: Is used for GP-IB control.
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14.7.1 Command Description Format

Command Description Format

The following section explains the command mode of IEEE488.2-1987 in detail.

The following precautions should be taken:

CAUTION:

I

The command and response data formuats are described using the following symbols:
<> Indicates an element of syntax. The contents are written after the symbol.

|: Indicates selection of one item from among multiple items,
Example: A | B | C Means that A, B, or C Is selectable.

[l Indicates that the enclosed item is an option (omissible).

{: Indicates that the enclosed item is a group of selections separated by | and that you can select one
of them,

The headings mean the following:

Command/QOuery: Indicates that both a command and a query are available.
Command: Indicates that only a command is available.

Ouery: Indicates that only a query is available.

A mnuemonic with four characters or more has a short form. In this document, upper-case characters indicate
Ouery commands must have ''?"" as their header. For a query which requires parameters, the query format
must be described.

The description format of parameters used commonly in this section are indicated below:

<ch>: Channel No. I - 16, When omitted = Active Channel

<win>:  Window No. I - 16, When omitted = Active Window

<fr>: Trace No. I - 16, When omitted = Active Trace

<port>: Port No. I=Porti,2=Port2,3=Port3,4=Port4,5="Port 5, 6 = Port 6,

Cannot be omitied
<cport=: Port Path No. I=PIP2,2=PIP3,3=P1P4,4=P2P3, 5=P2P4, 6 =P3P4, Cannot be omitted
<bport>: Balance Port No. [ = BPort 1, 2 = Bport 2, Cannot be omitted

<seg>:  Segment No. 1 - 32, Cannot be omitted

<mkr>: Marker No. 1 - 16, When omitted = Active Marker

<pio>:  PIO port number 1=A, 2=B, 3=C, 4=D, 7=AB, 8=CD, cannot be omitted.
<SPE>! Source number I = Source I, 2 = Source 2, none = Source I

<vsim>:  VSIM channel number
I=A,2=83=C 4=D, cannot be omitted.

<limpar>: Polar Limit: I =Mag, 2 =phase, none = Mag
<hool>: Truth Value 0, 1, OFF, or ON (6t = OFF, 1 = ON)
<int>: Integer Value

<real>: Real Number Value

<str>: "Character string"

<block>: Block Data

2 No specified parameter

X Not available

14-25



R3860A/R3TTO/R3768 Operation Manual

14.7.2 Common Commands

14.7.2 Common Commands

1. *CLS
+  Function
*  Presence of command and query
+  Command

*  Description

14-26

Clearing status byte and related data
Command

*CLS

The *CLS command clears the status data structure and forc-
ibly cancels *OPC and *OPC?. It also clears the error queue.
Since this command does nol clear the output buller, the
MAV bit is not cleared when output data is present,

If this command is executed at the beginning of the ling, all
the status bits, including the MAV slatus bil, are cleared.

The *CLS command also ¢lears the error queue,
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2.

*DDT

Function

Presence of command and query
Command

Parameter

Response type

Descriplion

Caution

Example

14.7.2 Common Commands

Macro delinition for GET
Command / Query

*DDT <block>

<block:>

<block>

The *DDT command deflines the command sequence which
is to be executed when the *TRG interface message or the
*(GET interface message is received. That is, it replaces the
*IRG operation with a scries of commands which has been
written into the <block> data, The length of the sequence to
be defined must not exceed 255 characters.

If the *DDT command defines block data (#10) with a length
of 0, the *TRG interface message or the GET interface mes-
sage will execule nothing. The macro can be canceled by exe-
cuting the *RST command.

Block data are used to respond a query. LI the *DDT? com-
mand is executed with the macro not yet defined, block data
(#10) with a length of 0 will be returned.

Do not use the ¥TRG interface message in this delinition. IT it
15 used in the definition with the *DDT command, the
sequence set by the *DDT command will be called instead of
the trigger, and thus an cndless loop will be formed. (Actu-
ally, a macro error will occur because of nesting limitation.)

When the *DDT command 1s #2 14INIT:TRIG:SIGN, *TRG
replaces INIT; TRIG:SIGN.
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*DMC

*

*

Function
Presence of command and query
Command

Parameter

Description

Example

Macro definition
Command
*DMC <str>,<block>

<Str>
<block>

The *DMC command defines the command scquence in the
macro label specified by <str=>, When <str> is received, the
definition allows the system to operate as if it has received
<block> itscll. (However, *EMC must be 1.}

A hierarchical command can be used for this macro label. In
addilion, it is possible wo overwrile the macro on command de-
fined in advance. (However, it 1 not possible to overwrite on
the common command.) Then, when the macro is enabled by
*EMC 1, the system will perform the original operation by
disabling a series of commands which has been replaced with
the macro using *EMC (. Use the *PMC command 1o delete
the macre which has been defined by the *DMC command,
Once registered, a macro cannot be re-registered until it has
been cleared by the *PMC command.

Follow the grammar of command to write the macro body. Up
Lo nine parameters ($1 (o $9) can be given o the macro com-
mand. "1" must be given to the parameter following the macro
command, "2" to the next parameter, and so on. Also, the mac-
1o delinition can include the macro. Up Lo nine levels of nest-
ing are supported. Up to 30 macros can be registered as new
macros (depending on the condition).

See *PMC, *GMC?, *LMC? and *EMC.

When the *DMC command is "SWPINIT",
#22 IFREQ:START $1:STOP $2, SWPINIT
1OOMHZ, 500MHZ. replaces

FREQ:START 100MHZ:STOP 500MHZ.
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4,

5.

*EMC

Function

Presence of command and query
Command

Parameter

Response type

Descriplion

*ESE

Function

Presence of command and query
Command

Parameter

Response type

Description

Examplc

14.7.2 Common Commands

Permission lor macro execulion

Command / Query

*EMC<int>

<int>

01

The *EMC command permits (1) or inhibits () the exceution
of the macro.

This command docs not aficel the contents of the macro defli-
nition. Tt is used to execute an original command which has
been overwritten by the macro.

#*RST inhibits the execution of the macro.
Sece *DMC, *PMC, *GMC? and *LMC?.

Setting of standard event status enable register
Command / Query

*ESE <inl>

<int>

NRI1 (integer value)

The *ESE command sets the enable register in the standard
evenld status register. The standard event slalus regisler corre-
sponding to the bit set to 1 in this register is reflected in the
status byte register as a valid bit.

For details, see the description of the status data structure and
*ESR?.

When the operation control bit (bit 3) and the device depen-
dent error bit (bit () are set to "enable”, calculate:
2% +2%=8 + 1 =9 and set *ESE 9.
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*ESR?

*

*

Function Readout of standard event status register

Presence of command and query Query

Query *ESR?
Response type NR1 (integer value)
Description The *ESR command reads out the standard event status reg-

ister value. When the register is read ou, it is cleared and the
corresponding bit (bit 5) of the status byte is cleared.

For dclails, sce the description of the status dala structlure.

Table 14-1  Table Standard Event Register Assignments

bit Description

7 | Power on Set to 1 when the system is switched on

6 Always 0

5 [Command Error Sctio 1 when the parser deleels a grammar error

4 |Execution Error Set to 1 when the system fails to execute the instruc-

tion which has been received as a GPIB command for
some reason (such as parameler oul of range)

3 | Device Dependent Error Set 1o 1 when an error other than a command crror, an
eXecution error, Or & query error oceurs

2 [Query Error Set to 1 if there are no data or if data have been
deleted when the controller atlempts o read out data
from the analyzer

1 |Request Control Set to 1 when the analyzer is required to be active
controller
0 [Operation Control Sct o 1 when the analyzer has no command o he

executed after it has received the *OPC command
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7.

8.

9.

*GMC?

Function

Presence of command and query
Query

Parameter

Response type

Descriplion

*IDN?

Function

Presence of command and query
Query

Response type

Description

*LMC?

Functicn

Presence of command and query
Query

Response type

Description

14.7.2 Common Commands

Query ol macro definition

Query

*GMC? <name>

<name:>

<block>

The *GMC? command reads out the macro delinition speci-
fied by <name:.

I the command reads out an undelined <name> macro, block
data (#10) with a length of 0 will be returned.

See *DMC, *PMC?, *LMC? and *EMC.

Query of devices

Query

*IDN?

"<manufacturer>,<model>,<serial numbers,

<firmware version>"

<manufacturer> = Advantest

<modcl> = Modcl name

<serial number> = Serial number

<firmware version> = System version

The *IDN? extracts system identification information. This
command outputs four items in the character string format, as
shown in the response [ormal above.

Readout of all macros

Query
*LMC?

"<macro label>"[,"<macro label>".. ]
<macro label> = Macro header

Answers all the macro headers in the character string format.

won

When multiple macros are defined, they are separated by ",".
If there is no defined macro, the system responds with a char-
acler string with a length of O ("™).

See *DMC, *PMC, *GMC? and *EMC.
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10.

*OPC

*

*

*

*

Function

Presence of command and query
Command

Response type

Description

. *PMC

Function
Presence of command and query
Command

Description

Notification ol end ol all operations in progress
Command / Query

*QPC

1

The *OPC command sets the *Operation Control” bit of the
standard cvent status register to 1 when all commands being
executed have been completed. Tf the next command is
received before the command being executed finishes, the
*QPC command waits until the exccution of that command
has been completed. Therefore, if the analyzer does not exe-
cute a command after receiving the *OPC command, the sta-
Lus register will be sel.

The *OPC? writes 1 into the output buffer while the *OPC
command above scts the "Operation Conwrol” bil. Therelore,
the *QPC? command allows the command to be finished
when the controller receives the response (rom the analyecr.
Both *OPC and *OPC? can be canceled by using a DCL in-
lerface message, the *CLS command, or the *RST command.
See *WAL

Deletion of all macro definitions

Command

*PMC

The *PMC command deletes all the macro definitions. This
command deletes all the macro headers and bodies from the
memory of the analyzer, making il possible Lo regisler new
MACros.

See *DDT, *DMC, *GMC?, *LMC? and *EMC.
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12.

13.

*RCL

+  Function

*  Presence of command and query
»  Command

*  Parameter

= Description

*RST

*  Functicn

*  Presence of command and query
+  Command

= Description

14.7.2 Common Commands

Recalls the device sellings
Command

*RCL {<int>}

<int> = register number

The *RCL command recalls the analyser settings from the
specilicd internal register.

Resetting of devices

Command

*RST

The *RST command resets the analyzer. The following oper-

ations are performed on the system:

I, System initialization

2. Inmitialization ol the macro delined by the *DDT com-
mand.

3. Invalidation of the macro (Samc as *EMC 0}

4. Invalidation of the *OPC bit and the *OPC? bit

5. Resetting of the trigger system

The resciting docs not aflecl:

GPIB bus condition

GPIB address

Output buller

Status data structure

Macro defined by the *DMC command

6. Calibration data of the device

See SYSTem:PRESet(IP).

Mok e
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14.

15.

*SAV

*

*

Function

Presence of command and query
Command

Parameter

Description

*SRE

Function

Presence of command and query
Command

Parameter

Response type

Description

Example

Saves the device seilings
Command

*SAV <int>

<int>

The *SAV command saves the analyser settings in an internal
register with a specificd number.

Using the save register function, measurement conditions and
measurement dala can be saved in the built-in hard disk of the
analyzer (each save register function saves one set of measure-
ment conditions and measurement data).

Setting of service request enable register
Command / Query

*SRE <int>

<int>

NRI (integer value)

The *SRE command sets the service request enable register.
The status byte register corresponding to the bit in this regis-
ler which is sel o 1 is reflected in the MSS bil as a valid hil.
Bit 6 of the response data for the query command is always 0.
For details, see the description of the status data structure.
See *STB?.

If the OPR bit (bit 7), the ESB bit (bit 3) and the MAV bit (bit
4y are set to "enable”, calculate:

27125 421 = 128 + 32 + 16 = 176 and set *SRE 176.
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*STB?
*  Funclion Readout of status byle register
*  Presence of command and query Query
*  Query *§TB?
*  Response type NR1 (integer value}
= Description The *STB? command reads out the contents of the status byte
register.
The summary bit of the request to be read out here is the MSS
bit.
This register and the MSS bit are not cleared, even if the reg-
ister is read oul.
For details. see the description of the status data structure.
Table 14-2  Status Byte Register Assignments
bit Description
7 OPR OPR is a summary of the standard operation status register.
6 MSS When the MSS bit of the status byte register is set to 1, the
RQS bit is TRUE and the MSS bit is the surnmary bil lor all
of the status data structure,
The service request cannot read out the MSS bit. (However,
when the RQS bit is 1, it is understood thal the MSS bil is 1.)
To read the MSS bit, the common command *STB? should
be used. The *STB? command can read out bits 0 to 5 and bit
7 of the slatus byle regisier and the MSS bil. In this casc, the
status byte register and the MSS bit are not ¢leared.
The MSS bit does not become 0 until all the unmasked fac-
tors in the status register structure are cleared.
5 ESB The ESB bil is a summary of the standard cvent regisier.
4 MAV The MAV bit is a summary bit of the output buffer.
The MAV bit is 1 when the output buffer has data to be out-
put and it is () when the data are read out.
3 QUES The QUES is a summary of the questionable status register.
2 DEV The DEV is a summary of the device status register.
Otol Always 0
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17.

18.

*TRG

+  Function

*  Presence of command and query
«  Command

¢ Description

*TST?

«  Function

¢ Presence of command and query
*  Query

+  Response Lype

*  Description

. *WAIL

«  Function
¢ Presence of command and query
+  Command

+  Description

Triggering device

Command

*TRG

The *TRG command triggers devices. This command has
exactly the same ¢lTect as the GET interface message. 1M the
analyzer receives the *TRG interface message when
TRIG:SOUR is set to BUS and the analyzer is in the trigger
wailing slalc (sce "14.6 Trigger Syslem"), it starls measure-
ment. Under conditions other than above, this command is
ignored.

Both the *TRG interface message and the GET interface mes-
sage are stored in the input buffer and they are processed in the
order of inpulling.

Query of self test result
Query
+TST?
0

crror code

The *TST? command allows the analyzer to start the self test
and retumn the result. Answering with 0 indicates that the test
has been passed, while other answers indicale error codes.

Waiting for end of all operations being performed
Command
WAL

The *WAIL command is used to wail for the completion of all
the commands which are being executed, Tf this command is
executed, all commands input after that time will be delayed
until all the commands being execuled have been completed.
*WAI can be canceled by means of the DCL interface mes-
sagc.
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14.7.3 File Commands
File command example (short forms are used for the description).
Select ON to save the calibration data (Cal Data), the measurement waveform raw data (Raw Data), and
the memory wavelorm data (Trace Memory), select OFF (0 nol save the measurement wavelorm data
(trace Data). Save those data and the set conditions of this unit into the file named SAVE_FILEQ1 and load
the file.
FILE:STAT:CORR ON Selects Lo save the calibration data.
FILE:STAT:RAW ON Sclects to save the measurcment waveform raw data,
FILE:STAT:DATA OFF Selects to not save the measurement waveform data.
FILE:STAT:MEM ON Selects to save the memory waveform data
FILE:STOR "SAVE FILEOL" Saves Lhe sel condilions of this unit, the calibration data. the wavelorm
data, and other data into the file named SAVE_FILE(OT,
FILE:LOAD "SAVE FILEQL™ Loads the file named SAVE_KILEQI,
Function Command Parameter (Surnmary Conlent) Query
Load
Loading a file FILE:LOAD <8tr> X
= “File name” *
Save

Storing a file

FILE:STORe

<8tr> X
= “File name” *

Save option

Cal Dala FILE:STATc: <bool> 0|1
CORRection
Raw Data FILE:STATe:RAW <bool> 0|1
Trace Data FILE:STATe:DATA <bool> 0|1
Trace Memory FILE:STATe:MEMory <bool> 0|1
Storing data
Storing all S-parameters | FILE:STORe: <str>[,<data>,<form><type>] |[x
SPARameter<ch> <str> = “File name”
<dala>= NORMal| BPARamclcr
|BALun|MMODe
<torm> = CSV|TS
<lypc> = RI|DB|MA
Storing the specified data | FILE:STORe: x
DISPlay<ch>:TRACe<tr> |<str>
= “Filc name”
Storing the screen dala FILE:STORc:IMAGe <slr> X

= “File name™

*: There is no need to specify the file extensions.
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14.7.4 Configuration Commands
Configuration command example (short forms are used for the description).
Set the split-screen display and set to the sequence mode which measures only the active channel.
DISP:FORM SPL Selects the split-screen display.
INST:SEL ACT Sets to the scquence mode which measures only the active channel.
Scl the test st path 1o (Portla-Pori2a-Port3a-Porida) in Channel 1, and (Portla-Por(2a-Port3a-Pori4h) in
Channel 2 to set to the channel synchronization measurement.
ROUT: PATH1:SEL 0 Sets Channel 1 as Portla-Port2a-Port3a-Port4a path.
ROUT:PATHZ2 : SEL 4096 Sets Channel 2 as Portla-Port2a-Port3a-Port4b path.
ROUT : PATHL : SYNC ON Sels Lo the channel synchronization measuremenl.
Specify A-port and B-port of the parallel T/O as an output to synchronize with Channel [, and output the
data (7) from the parallel A.
COMM1 : PAR:MODE AB Specitics A-port and B-port of the parallel 1/ as an output.
COMM1 ; PAR1 : DATA 7 Sets to output the data (7) to A-port in Channel 1,
COMMZ : PAR2 :DATA 0 Sets to output the data (0) to B-port in Chaanel 2.
COMM : PAR : SYNT ON Sels the synchronous operalion ol the channel and the parallel /0.
Function Command Parameter (Summary Content) Query
Channel
Suspend/Run INSTrument<ich>: <hool> 0|1
STATe = 0:Suspend, 1:Run
Sequence mode | INSTrument:SELect | ALLJACTive ALL|ACT
Display mode | DISPlay:FORMat SPLit|WINDow| SPL|WIND|
SINGle|SPLi|OVERlay SING|OVER
Test set
Path ROUTe:PATH<ch>: <int> <int>
SELcct = Sce *1 = See *1
Synchronizing | ROUTc:PATH: <bool> 0|1
Channels SYNChronize
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Function Command Parameter (Summary Content) Query
PIO

Output mode [SYSTem:] ABCD|ABD|ABC|AB ABCD|ABD|
COMMunicatc<ch>: ABC|AB
PARallel: MODE

Output data [SYSTem:] <int> <int>
COMMunicatc<chs:
PARallel<pio=:DATA

Synchronizing | [SYSTem:] <bool> 0|1

Channcls COMMunicatc<chs:
PARallel<ch>:
SYNChronize

*1: Path setting of the test set

+  R3968 + 11(+13) Test Sct
Every four bits from the least significant bit of the bit pattern corresponds to Portl, Port2, Port3, and

Porid in the network analyzer respectively.

In each set of four bits, the lower two bits indicate connector a, b, ¢, and d in Test Set; O=a, 1=b, 2=c,
and 3=d and the upper two bits indicale the test port number in Test Set; O=the same number as the
Port number in the network analyzer, 1=(the Port number in the network analyzer) +1, 2=(the Port

number in the network analyzer) -1.

Port4 Port3 Port2 Portl

00 - the same as |00-a [00-thesameas |00-a |00-thesameas |00-a |[00-thesameas [00-a
the Port number |01 - b the Port number |01 -b the Port number |01 -b the Port number |01 - b
01 - the Port 10-¢ |01 - the Port 10-¢ 01 - the Port 10-¢ |01 - the Port 10-¢
number +1 11-d |number +1 11-d number +1 11-d |number +1 11-d

* Hexadecimal

Code Connection

Ox#+4() Portl = 1a

Ox #k 4 Portl = 2a

OxF*0* Pori2 = 2a

OxwH ] * Port2 = 2b

Ox =0+ * Port3 =3a

Ox#] 4+ Port3 = 3b

Ox#2%* Port3 =3¢

Ox =3+ Port3 = 3d

Ox QO ## Portd = 4a
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Code Connection
O L Pord = 4b
(O 27%* Portd = 4c
Ox3k* Portd = 4d

[Example] Code 0x0000 Portla - Port2a - Port3a - Portda
0x0010 Portla - Port2h - Pori3a - Porlda
Ox0100 Portla - Port2a - Port3b - Portda
0x2214 Port2a - Port2b - Port3c - Portde

+  Teslset excepl [or the R3968 + 11(+13)
Every two bits from the least significant bit of the bit pattern corresponds from SW1 to SW8 respec-
tively.
The two bits in each SW indicate the following: O=a, 1=b, 2=c, and 3=d.

SWE SW7 SW6 SWs SW4 SW3 SW2 SW1
00-a 00-a 00-a 00-a 00-a 00-a 00-a 00-a
01-b 0l -b 0l-b 01-b 0l-b 0l -b 0l -b 01-b
10-¢ 10-c 10-¢ 10-¢ 10-¢ 10-c 10-c 10-¢
11-d 11-d 11-d 11-d 11-d 11-d 11-d 11-d

* Hexadecimal

Code Connection
Onk* (0 SWl1=1a
Ox#F*] SWI1=1b
Ox**%7 SWI1=1lc
Ox##%3 Swi=1d
Onk* (0 SW2 =2a
Ox¥#q Sw2=2b
O k**g SW2 =2
Oxtkke Sw2=2d
Oy SW3 =3a
Ok | * SW3=73b
O #F2% SW3 =3¢
Ox**3% SW3=13d
OxF*(* SW4 =4a
Onkg* SW4 =4b
OxH+*g* Sw4a =4dc
Ok SW4d =4d
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Code Connection
Ox #()** SW5=>5a
Ox#] 4+ SW5 =5b
Ox#2#k SW5=5c¢
Ox#3%* SW5=135d
Ox #()** SW6 =6a
Ox =4 ** SWe6=06b
Ox =g+ SWo6=o6c
OxFe** SWo=o6d
Ox O+ SW7="Ta
Ox [##* SW7="7b
Ox 2% 4k SW7="Tc
(x 3% SW7="7d
Ox O+ SWE =8a
Qx4 SWE=128b
Ox Fk sk SWR =8¢
OxcH* SW8=38d
| Example| Code 0x 0000 SWla-SW2a-5W3a-5W4da - S5Wb5a- SWoa - SW7a - SW8a
0x0010 SWla-SW2a-SWi3b-SWda- SW5a- SWoa - S5W7a- SW8a
Ox0100 SWla-SW2a-SW3a-SWda - SW5b - SWboa - SW7a - SW8a
0x2214 SWla - SW2b - SW3b - SW4a - SW5c - SWoa - SW7c - SWia
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14.7.5 Channel Commands

Channel command example (short forms are used for the description).

Allocate Channel 1 to Window 1 and Channel 2 to Window 2, and set Channel 1 as the active channel.

DISP:WINDL:ATT 1 Allocales Channel 1 1o Window 1.

DISP:WIND2:ATT 2 Allocates Channel 2 to Window 2.

DISP:ACT 1 Sets Channel 1 as the active channel.

Function Command Parameter (Summary Conlent) Query

Channel

Channel allocation | DISPlay:WINDow<win> | <int> <int>

to the window :ATTach

Active Channel DISPlay:ACTivate <int> <ints>

14-42



R3860A/MRITTOMRIT68 Operation Manual

14.7.6 Sweep Commands

Sweep command example (short forms are used for the description).

14.7.6 Sweep Commands

Set Channel 1 to Port 12 of the test port, the start frequency of 300 kHz, the stop frequency of 3 GHz. and
1601 points, then set the sweep Lype (o the logarithm [requency sweep.

FUNC1:POW P12
FREQL1:STAR 300KHZ
FREQ1 : STOP 3GHZ

SWEL:

POIN

1601

SWE1:3PAC LOG

Sets to Port 12 of the test port.

Sels to the start [requency ol 300 kHe.

Sets to the stop frequency of 3 GHz,

Sets to 1601 points.
Sets to the log frequency sweep.

Set Channel 1 as the program sweep to execute the single sweep.

INIT:CONT OFF Scts the continuous sweep to OFK.
PSW1:FREQL 500MHZ, 700MHZ Sets the segment | frequency range from 500 MHz to 700 MHz.
PSW1:POIN1 100 Sets the number of measurement poiats of the segment | to 100 points.
PSW1:FREQZ 1CHZ,2GHZ Sels the segment 2 [requency range [rom 1 GHz 10 2 GHz.
PSW1:POINZ 100 Sels the number ol measurement points of the segment 2 10 100 points.
PSW1:FREQ3 3GHZ Sets the segment 3 froquency at 3 GHz,
PSW1:POIN3 1 Sets the number of measurement points of the segment 3 to 1 points.
PSW1:MCDE FREQ Sets the sweep type to the frequency condition program sweep.
INIT Executes the single sweep.
QPC? Returns the query by finishing the single sweep.
Function Command Parameter (Summary Content) Query
Test port [SENSe:JFUNCtion P1P2|P3[P4[P2[P13|P14|P23|P24| | P1|P2|P3[P4[PI2|P13|P14|
<ch>:POWer P34|P123|P124|P134|P234|P1234| | P23|P24|P34|P123|P 124
P12345|P123456|NONE P134|P234|P1234|P12345|
= See *2 P123456|NONE
= See *¥2
Frequency
Start [SOURce: JFREQuency | <real> <real>
<ch>:STARt
Stop [SOURce:JFREQuency |<real> <real>
<ch>:STOP
Center [SOURce: JFREQuency <real> <real>
<ch>CENTer
Span [SOURce: [JFREQuency | <real> <rcal>
<ch>:SPAN
Cw [SOURce: JFREQuency | <real> <real>

<ch=:CW
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:SPACing

= LIN:Linear frequency
= LOG:Log frequency

Function Command Parameter (Summary Content) Query
QOutput power
Power [SOURce: |POWer <real> <real>
<ch>|:LEVcl]
Start [SOURce: |[POWer <redl> <redl>
<ch>:STARt
Stop [SOURce: |POWer <real> <real>
<ch>:8TOP
Built-in attenuator
(Output power
cxpansion)
Attenuator OUTPut<ch=: <real> <redl>
value ATTenuation<port>
Mode QUTPul<ch>: <bool> 0|1
(Auto/Manual) | ATTenuation: AUTO
Channel OUTPut:ATTenuation: | <bool> 01
synchronization | SYNChronize
ON/OFF
Point [SOURce: |SWEep <int> <int>
<ch>:POINt
Time [SOURce:]SWEep <real> <redl>
<ch>:TIME
RBW [SENSc: [ BANDwidih <real> <real>
<ch=[:RESolution]
Sweep type
Frequency [SOURce:JFREQuency | SWEep|CW SWE|CW
sweep <ch>MODE = SWE: Lincar/Log
sweep
= CW: Others
Power sweep [SOURce: |[POWer SWEep|FIX SWE|FIX
<ch>MODE = SWE: Power sweep
= FIX: Others
Program sweep | [SOURce: [PSWeep<ch> | FREQuency|ALLINONE FREQIALL|NONE
:MODE = FREQ:Frequency
= ALL:All items
= NONE:Oihers
Lincar/Log [SOURce: |SWEep<ch> | LINcar|LOGarithmic LIN|LOG
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Function Command Parameter (Summary Content) Query
Trigger

Trigger TRIGger[:SEQuence] - X
| : IMMediatc]

Trigger TRIGger[:SEQuence]: - X
SIGNal

Dclay TRIGger<ch> <rcal> <rcal>
[:SEQuence]:DELay

Source TRIGger[:SEQuence]: IMMediate|EXTernal BUS|[HOLD | IMM|EXT|BUS/HOLD
SOURce

Conlinuous INITiate:CONTinuous <hool> 01

sweep

Single sweep

INTTiate[ . IMMediate]

Program swcep
editing

Frequency [SOURce: ]PSWeep <real>[,<real>] <real><real>
<ch>FREQuency<seg>

Power [SOURCce: [PSWeep <real>[,<rcal>| <real>,<real>
<ch>POWer<seg>

RBW [SOURce: [PSWeep <real> <real>
<ch>BANDwidth<seg>

Point [SOURce: [PSWeep <int> <int>
<ch>POINt<seg>

Settling time [SOURce:]PSWeep <real> <real>
<ch>:SETTling<scg>

Scgmenlt clear [ |SOURce: [PSWeep - X
<¢ch>:CLEar<seg>

All clear [SOURce:]PSWeep - X
<ch>:CLEar:ALL

Load FILE:LOAD:PSWeep <str>= “File name” X
<ch>

Save FILE:STORe:PSWeep <str>= “File name™ X
<ch>

Averaging

ON/OFF [SENSe:]JAVERaging <bool> 0|1
<ch>|:STATc]

Count |SENSe: |AVERaging <int> <int>
<ch>COUNt

Restart [SENSe:]AVERaging - X

<ch>:RESTart
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14.7.7

Cal Commands

Cal command example (short forms are used for the description).

Execute L-port Full Cal in Channel 1.

CORRL:CSET:STAT 0 Sets Cal 1o OFF.
CORR1:COLL:DEL Clears the calibration data.
CORR1:COLL:METH P1 Selects Port 1 1-Port Full Cal.
CORE1:COLL STAN1 Acquires the calibraticn (OPEN) data.
CORR1:COLL STANZ2 Acquires the calibration (SHORT) data.
CORR1:COLL STAN3 Acquires the calibration (LCOAD) data,
CORR1:COLL: SAVE Sets Cal to ON after calculating the crrer coctticient from the calibration
data.
Function Command Parameter (Summary Content) Query
Calibration
ON/OFF |SENSec: [CORReclion <hool> 0|1
<ch>:CSET:STATe
Interpolate [SENSe:]CORRection: <hool> 0|1
CSET:INTerpolale
Cal data clear | [SENSe:]JCORRection - X
<ch>:COLLect:DELete
Standard Cal NORMalizc|SNORmalizc| NORM|SNOR|
Type [SENSe: |[CORReclion P1|P2|P3|P4|P12|P13|P14|P23|P24| | P1|P2|P3|P4|P12|P13|P]
<ch>COLLectMETHod | P34|P123[P124|P134[P234|P1234] | 4|P23|P24|P34|P123|
P12345|P123456 P124|P134|P234|P1234|
= Sce *2 P12345|P123456|NONE
= See *2
Standards [SENSe:]CORRection STANdard{1-49} X
<ch>:COLLect]:ACQuire] |= See *3
Cal end [SENSe:]JCORRection - X
<ch>:COLLect:SAVE
Auto Cal [SENSe:]CORRection P1|P2|P3|P4|P12[P13|P14|P23|P24] | x
<ch>: AUTO:COLLccl P34|P123|P124|P134|P234|P1234|
[:ACQuire] P1235|P2356|P12345|P 123456
= See *2
Calibratondata | |[SENSe:|CORReclion - X
load <ch>:AUTO:LOAD
Verification [SENSe:]CORRection P1|P2|P3|P4|P12/P13|P14|P23|P24| | OFF|PASS|FAIL
exceulion <ch>:AUTO:VERification [ P34
Averaging [actor ||SENSe:|CORReclion SPECilication|AUTO SPEC|AUTO

setting mode

<ch>AUTO:AVERaging:
FACTor
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Function Command Parameter (Summary Content} Query
Averaging factor | [SENSe:]JCORRection <int> <int>
{count) <ch> AUTO:AVERaging:
COUNt
RBW for con- [[SENSe:JCORRection: <real> <real>
nection check | AUTO:CBANdwidth
[:RESolution|
Result display | [SENSe:JCORRection <bool> 0/1
ON/OFF <ch> AUTO:VERilication:
VIEW
Specified range | [SENSe:JCORRection AUTOI|SPECiTication AUTO|SPEC
setting <ch>AUTO: VERitication:
SPAN
Specificd tange | [SENSe:JCORRection<ch>: | <real> <real>
[requency selling [ AUTCO:VERification:
FREQuency{1]2}
Judgement | SENSc: ICORRection PART|ALL PART|ALL
range selection <ch>: AUTO:VERification:
RANGe
Magnitude [SENSe:JCORRection <real> <real>
limit sctling <ch> AUTO: VERification:
MLIMit
Phasc limit [SENSe: JCORRection <reals <real>
setting <ch>AUTO:VERification:
PLIMil
Verification | SENSc: [CORRection - %
result clear <ch> AUTO:VERilication:
CLEar
Verilication [SENSe: JCORRection X <rcal>, <real>, ...
result output <ch> AUTO: VERification: = S11 magnitude(Al1l)
REPort? S11 phase(All)
511 magnitude(Part)
S11 phase(Part)
S21 magnitude(All}
S44 phase(Part)
Calibration kit
Type [SENSe:JCORRection <int> <int>
<ch>:CKIT:-TYPE =0: Don’t care =0: Don’t carc
=1: N50Q =1: N50Q
=2: N75Q =2: N75Q
=3: 3.5mm =3: 3.5mm
=4: 7mm =4: 7mm
=5: User =5: User
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<ch>:CKIT:DEFinc:STAN
dard<port>=LRESistance

Function Command Parameter (Summary Content) Query
Port polarity [SENSe:JCORRection FEMaleMALE FEM|MALE
<ch>:CKIT:TERMinal
<port>
User defined
Open standard
Capacilance |SENSe: |CORReclion <rcal> <rcal>
<ch>:CKIT:DEFine:
STANdard<port>:
OCAPacilance{0[1]2|3)
OfTsel |SENSec: |CORReclion <real> <real>
impedance <ch> CKIT:DEFine:
STANdard<port>:
OIMPedance
Offset delay [SENSe:]CORRection <real> <real>
<ch>:CKIT:DEFine:
STANdard<port>:
ODELay
Offset loss [SENSe:|CORRection <real> <real>
<ch>:CKIT:DEFinc:
STANdard<port>:OLOSs
User defined
Short standard
Induclance |SENSe: |CORReclion <rcal> <rcal>
<ch>:CKIT:DEFine:
STANdard<port>:
SINDuctance{(}{1[2|3}
Offset [SENSe:JCORRection <real> <real>
impedance <ch>:CKIT:DEFine:
STANdard<pori>:
SIMPedance
Offset delay [SENSe:]CORRection <real> <real>
<ch>:CKIT:DEFine:
STANdard<port>:SDELay
Offset Toss [SENSe:JCORRection <real> <real>
<ch>:CKIT:DEFine:
STANdard<port>:SLOSs
User defined
Load standard
Resistance [SENSe:]CORRection <real> <real>
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Function

Command

Parameter (Summary Content}

Query

Offset
impedance

Offset delay

Oftset loss

[SENSe:JCORRection
<ch>:CKIT:DEFine:
STANdard<port>:
LIMPedance

[SENSe:JCORRection
<ch>:CKIT:DEFinc:
STANdard<port>:LDELay
[SENSe:JCORRection
<ch>:CKIT:DEFinc:
STANdard<port>:LLOSs

<real>

<real>

<real>

<real>

<real>

<real>

User defined
Thru standard

Forward
impedance

Forward delay

Forward loss

Reverse
impedance

Reverse delay

Reverse loss

Save

Load

[SENSe: [CORRcclion
<ch> CKIT:DEFine:
STANdard<cport>:
TFIMpedance

[SENSe:JCORRection
<ch>:CKIT:DEFine:
STANdard<cport>:
TFDelay

[SENSe:JCORRection
<ch>:CKIT:DEFine:
STANdard<cport> TFLoss

[SENSe:JCORRection
<ch>:CKIT:DEFine:
STANdard<cport>:
TRIMpedance

[SENSe:JCORRection
<ch>:CKIT:DEFinc:
STANdard<cport>:
TRDelay

[SENSe: [CORRection
<ch>:CKIT:DEFine:
STANdard<cport>:
TRLoss

[SENSe: [CORRcclion
<ch>:CKIT:DEFine:
SAVE

[SENSe: [CORRcclion
<ch>:CKIT:DEFine:
LOAD

<real>

<real>

<real>

<real>

<real>

<rcal>

<slr>
= “File name”

<slr>
= “File name”

<real>

<real>

<real>

<real>

<real>

<rcal>
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Functicn Command Parameter (Summary Content) Query
Electrical delay
corrcelion
ON/OFF |SENSec: [CORReclion <hool> 0|1
<ch=EDELay:STATe
Electrical delay | [SENSe:]JCORRection <real> <real>
(timc) <ch>EDELay: TIME<ir>
Electrical delay | [SENSe:]JCORRection <real> <real>
{distance) <ch>:EDELay:
DISTance<tr>
Velocily laclor |SENSec: |CORReclion <real> <real>
<ch>RVELocity:COAX
Phase offset
QON/QFF SENSc: [CORRection <bool> 0|1
<ch>OFFSet:STATe
Offset value [SENSe:]CORRection <real> <real>
<ch>:OFFscUPHASc<(r>
Porl extension
ON/OFF [SENSe:JCORRection <hool> 01
<ch>:PEXTension:STATe
Port cxtension | |[SENSe:|CORReclion <rcal> <rcal>
value <ch>:PEXTension:TIME
<port>
Marker To MARKer<ch>:LET PEXTension|DELay X

*2: Tesl port and calibration type

Standard Calibration

Auto Calibration

Setting Value Test Port
Pl Port1
P2 Port2
P3 Por(3
P4 Pori4
P12 Port1-Port2
P13 Portl-Port3
P14 Port1-Port4
P23 Port2-Port3
P24 Port2-Portd
P34 Port3-Portd

Portl Tport Cal.
Port2 1port Cal.
Por3 1port Cal.
Pori4 1port Cal.

Port1-Port2 Zport Cal.
Portl-Port3 Zport Cal.
Portl-Port4 2port Cal.
Por2-Port3 2port Cal.
Port2-Portd 2port Cal.
Port3-Portd Zport Cal.

Port] Auto Cal.
Port2 Auto Cal.
Port3 Aulo Cal.
Porid Aulo Cal.
Port1-Port2 Auto Cal.
Portl-Port3 Auto Cal.
Port]l-Port4 Auto Cal.
Port2-Por(3 Auto Cal.
Port2-Portd Auto Cal.
Port3-Portd Auto Cal.

14-50




R3860A/MRITTOMRIT68 Operation Manual

14.7.7 Cal Commands

Setting Value Test Port Standard Calibration Auto Calibration
P123 Portl-Port2-Port3 Portl-Port2-Port3 3port Cal. Port]1-Port2-Port3 Auto Cal.
P124 Portl-Port2-Port4 Portl-Port2-Port4 3port Cal. Portl-Port2-Portd Auto Cal.
P134 Port1-Port3-Port4 Port1-Port3-Port4 3port Cal. Port1-Pori3-Portd Auto Cal.
P234 Port2-Port3-Port4 Port2-Port3-Portd 3port Cal. Port2-Port3-Portd Aute Cal.
P1234 Port1-Port2-Port3-Portd | Port1-Port2-Port3-Portd 4port Cal. | Port1-Port2-Port3-Portd Auto Cal.,
P12345 Portl-Port2-Port3-Portd | Portl-Port2-Port3-Port4-Ports Port1-Port2-Port3-Portd-Port5

-Portls Sport Cal. Auto Cal.
P123456 Port1-Port2-Port3-Portd | Port1-Port2-Port3-Portd-Portd Port1-Port2-Port3-Portd-Portd
-Port5-Porté -Port6 6port Cal. -Port6 Auto Cal.
NONE No measurement No calibration (Query only) X
*3: Standards

Full 1-Port Cal

STANI Open
STAN2 Short
STAN3 Load

Full 2-Port Cal

Portl-Port2

Portl-Port3

Portl-Portd

Port2-Port3

STAN1
STAN2
STAN3
STAN4
STANS
STANG
STAN7
STANS
STAN9

Portl Open
Port1 Short
Port1 Load
Port2 Open
Port2 Short
Port2 Load
Thru
Isolation

Omit Tso.

Portl Open
Port1 Short
Portl Load
Port3 Open
Port3 Short
Port3 Load
Thru
Isolation

Omit Tso,

Portl Open
Port1 Short
Port] Load
Portd Open
Port4 Short
Port4 Load
Thru
Isolation

Omit Tso.

Port2 Open
Port2 Short
Por2 Load
Port3 Open
Port3 Short
Port3 Load
Thru
Isolation

Omit Tso.

Port2-Port4 | Port3-Port4
Port2 Open | Port3 Open
Pori2 Short | Port3 Short
Port2 Load | Port3 Load
Port4 Open | Portd Open
Port4 Short | Portd Short
Port4 Load |Port4 Load
Thru Thru
Isolation Isolation
Omit Tso. Omit Tso,
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Full 3-Port Cal

Port1-Port2-Port3

Port1-Port2-Portd

Port1-Port3-Portd

Port2-Port3-Portd

STANI
STAN2
STAN3
STAN4
STANS
STANG
STAN7
STANE
STAN9S
STANI10
STANTII
STAN12
STANI3
STANI4
STANI15
STAN16

Port1 Open

Port1 Short
Port] Load
Port2 Open
Por(2 Short
Port2 Load
Port3 Open
Port3 Short
Port3 Load
Port1-Port2 Thru
Port1-Port3 Thru
Port2-Port3 Thru
Port1-Port2 Iso.
Port1-Port3 Iso.
Port2-Port3 Tso.

Omit Iso.

Port1 Open

Port1 Short
Portl Load
Port2 Open
Pori2 Short
Port2 Load
Port4 Open
Port4 Short
Port4 Load
Port1-Port2 Thru
Port1-Portd Thru
Port2-Port4 Thru
Port1-Port2 Iso.
Port1-Portd Iso.
Port2-Port4 Tso.

Omit Iso.

Port1 Open

Port1 Short
Portl Load
Port3 Open
Pori3 Short
Port3 Load
Port4 Open
Port4 Short
Port4 Load
Port1-Port3 Thru
Port1-Portd Thru
Port3-Port4 Thru
Port1-Port3 Iso.
Port1-Portd Iso.
Port3-Portd Tso.

Omit Iso.

Port2 Open
Port2 Short
Port2 Load
Port3 Open
Pori3 Short
Port3 Load
Port4 Open
Port4 Short
Port4 Load
Port2-Port3 Thru
Port2-Portd Thru
Port3-Port4 Thru
Pori2-Port3 Iso.
Port2-Portd Iso.
Port3-Portd Tso.

Omit Iso.
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Portl-Port2-Port3-Portd

STANI
STAN2
STAN3
STAN4
STANS
STANG
STAN7
STANS
STANY
STANI0
STANLI
STAN12
STANI3
STANI4
STANIS
STAN16
STAN17
STANIS
STANIY
STAN20
STAN21
STAN22
STAN23
STAN24

STAN?2S

Port] Open
Port!] Short
Port] Load
Port2 Open
Por(2 Short
Port2 Load

Port3 Open
Port3 Short
Port3 Load
Portd Open
Portd Short
Port4 Load
Port1-Por(2 Thru
Port1-Port3 Thru
Port!-Port4 Thru
Port2-Port3 Thru
Unused

Unused
Port1-Port2 Iso.
Portl-Port3 Iso.
Port]l-Port4 Iso.
Por2-Por(3 Iso.
Port2-Port4 Tso,
Port3-Portd Iso.

Omit Iso.
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Full 5-Port Cal

Port1-Port2-Port3-Portd-Ports

STANI
STAN2
STAN3
STAN4
STANS
STANG6
STAN7
STANZ
STANY
STANI0
STANI1
STAN12
STANI3
STANI14
STANI15
STANI16
STAN17
STANI8
STANI9
STAN20
STAN21
STAN22
STAN23
STAN24
STAN25
STAN26
STAN3)
STAN36

Portl Open

Portl Short
Portl Load

Port2 Open

Pori2 Short

Port2 Load

Port3 Open

Port3 Short

Port3 Load

Port4 Open

Port4 Short

Port4 Load

Port5 Open

Port5 Short

Port5 Load
Portl- Port2 Thru
Port1- Port3 Thru
Port1- Porid Thru
Unused

Port2- Port3 Thru
Unused

Por12- Port5 Thru
Unused

Unused

Unused

Unused

Unused

Omit Tso,
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«  Full 6-Port Cal

Port1-Port2-Port3-Portd-Port5-Port6

STANI Port] Open
STAN2 Port!] Short
STAN3 Port] Load
STAN4 Port2 Open
STANS Por(2 Short
STAN6 Port2 Load
STAN7 Port3 Open
STANS Port3 Short
STANY Port3 Load
STANIO Portd Open
STANI1 Port4 Short

STANI12 Port4 Load
STANI3 Ports Open
STAN14 Portd Short
STANIS Port5 Load
STANI6 Porté Open
STANI17 Port6 Short
STANIS Porté Load
STANIY Port1- Port2 Thru
STANZ20 Portl- Port3 Thru
STANZ21 Port1- Port4 Thru
STAN22 Unused

STAN23 Unused

STAN24 Port2- Port3 Thru
STAN25 Unused

STAN26 Por(2- Por(5 Thru
STAN30 Port3- Port6 Thru
STAN36 Unused

STAN49 Omit Iso.
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14.7.8 Fixture Commands

Fixture command example (short forms are used for the description).

Execute the software fixture in Channel 1. Set the impedance conversion, the balance parameter, and mixed

mode Sdd and Sce 1o ON.

CAUTION: Execute 4-port Full Cal before executing the software fixture.
CALC1:TRAN:SFIX:DEV1:IMP 250HM Sets the impedance conversion value of 25 £2 in Port 1.
CALCL ' TRAN:SFIX:DEV2:IMP 2500M Sets the impedance conversion value of 25 £ in Porl 2.
CALCL ' TRAN:SFIX:DEV3:IMP 7500M Sets the impedance conversion value of 75 £ in Porl 3.
CALCL:TRAN:SFIX:DEV4:IMP 750HM Sets the impedance conversion value of 75 £ in Port 4.
CALCL:TRAN:SFIX:DEV:STAT ON Sets the impedance conversion to ON.
CALCL:TRAN:SFIX:BPAR ON Sets the balance parameter to ON.
CALCL:TRAN:SFIX:MMOD1:STAT ON Sets the Mix-mode Sdd 1o ON.
CALC1:TRAN:SFIX:MMOD4 : STAT ON Sets the Mix-mode Sce to ON.
CALCI1:TRAN:SFIX:STAT ON Sets the software fixture to ON,
DISP:WIND1:TRAC1:STAT ON Displays Trace 1 on Window 1.
DISP:WINDL:TRACZ:STAT ON Displays Trace 2 on Window 1.

DISP:WINDL:TRACS :STAT ON Displays Trace 3 on Window 1.
CALCL:TRACL: PAR B34 Sets Trace | to the balance parameter B34,
CALC1:TRACZ2:PAR SDD21 Sets Trace 2 to the Mix-mode Sdd 21.
CALCL:TRACZ2:PAR SCC21 Sets Trace 3 to the Mix-mode Scc 21.
Function Command Parameter (Summary Content) Query
ON/OFF CALCulate<ch>:TRANsform: | <bool> 0[1
SFEIX(ure:STATe
Single port
Port extension CALCulate<ch>:TRANsform: | <bool> 0[1
SFIX(wre:PEX Tension
Port cxicnsion value CALCulate<ch>TRANs[orm: | <rcal> <real>
SFIXture:PEX Tension<port>:
TIME
Circuil deletion CALCulate<ch>:TRANslorm: | <bool> 0[1
SFIXture:DEVice<port>:
SMATching
CALCulate<ch>TRANs[orm: | {OFF|DELclc|ADD) OFF|DEL|ADD
SFIXture:DEVice<port>:
DCIRcuit
Impedance CALCulate<ch>:TRANsform: | <bool> 0[1
transformation SFIXwre:DEVice:STATe
Impedance value CALCulate<ch>TRANsform: | <real> <real>

SKEIXure:DEVice<port:-:
IMPedance

14-56




R3860A/MRITTOMRIT68 Operation Manual

14.7.8 Fixture Commands

Function

Command

Parameter (Summary Content)

Query

Matching circuit

Matching circuit type

Capacitance value

Conductance value

Inductance value

Resistor valuc

CALCulate<ch>:TRANsform:

SFIXwre:DEVice<por>:
MATChing

CALCulate<ch>"TRANsform:

SFIXtre:DEVice<port>:
MODcl

CALCulate<ch>"TRANsform:

SFIXtre:DEVice<port>:
CAPacilance

CALCulate<ch>"TRANsform:

SFIXtre:DEVice<port>:
GCAPacilance

CALCulate<ch>"TRANslorm:

SFIXture:DEVice<port>;
INDuctance

CALCulate<ch>"TRANslorm:

SFIXture:DEVice<port>;
RINDuctance

<bool>

CPLS|LPCS|CSLP
LPCP|S2PF

LSCP|

<real>

<real>

<real>

<real>

0|1

CPLS|LPCS|
CSLP[LSCP|
LPCP|S2PF

<real>

<real>

<real>

<real>

Balance port

Matching circuit

Capacilance valuc

Conductance valuc

Inductance valuc

Resistor value

CALCulate<ch>TRANsform:

SFIXture:BAlLance<bport::
MATChing

CALCulalc<ch>:TRANs[orm:

SFIXture:BALance<bport>:
CAPacitance

CALCulalc<ch>:TRANs[orm:

SFIXture:BALance<bport>:
GCAPacitance

CALCulalc<ch>:TRANs[orm:

SFIXture:BALance<bport>:
INDuctance

CALCulate<ch>:TRANsform:

SFIXwre:BALance<bport>:
RINDuctance

<bool>

<rcal>

<rcal>

<rcal>

<real>

0|1

<rcal>

<rcal>

<rcal>

<real>

Balance measurement

Balance parameter

Balance transformation

Balun type

CALCulate<ch>"TRANslorm:

SFIXture:BPARameter

CALCulate<ch>"TRANsform:

SFIXture:BALun

CALCulalc<ch>:TRANs[orm:

SFIXture:BALun: TYPE

<hool>
<bool>

FLOating|DIFFcrential

ol1
o1

FLO|DIFF
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Function Command Parameter (Summary Content) Query
Mixed mode CALCulate<ch>:TRANsform: | SCC|SCD|SDC|SDD| SCC|SCD|SDC|
(Sclect mode) SFIXwre:MMODce QFF SDD|QFF
Mixed mode CALCulate<ch>:TRANslorm: | <bool> 0[1
(Individual SFIXture:<MMODe>:STATe
specification mode}
Device porl CALCulate<ch>TRANs[orm: | UIB34|U2B 13| U1B34|U2B 13|
SFIXture:DEVice: U3B12[UIB24| U3B12|ULB24|
SPECitication U2B14[U4B12| U2B14|U4B12|
U]B2%|U3B14| U]BQE|U3B]4‘
vaan ey s
U3B24|U4B23| : -
U12B34{U13B24 UI2B34|U1 3824
i | i ‘ U14B23|U23B 14|
U24B13|U34B12| B12B34/B13B24]
B12B34|B13B24| B14R23|B23B 14|
B14B23|B23B 14| B24B13[B34B12
B24B13|B34B12
Model sclection CALCulate<ch>TRANs[orm: | UB|UUB|BB|UUUB| UB|UUB|BB|
SFIXture:DEVice:PMODel UBB|UUUUB|UUBB]| UUUBJ|UBB|
BBB UUUUB|UUBB|
BBB
Port number selection CALCulate<ch>:TRANsform: | <int> <int>
SFIXtre:DEVice<port>:
ASSign
Loading the matching circuit
file
I-port File FILE:LOAD:SFIXture <stre> -
<ch>:ADD:S1P<port> = “File namg”
2-port File FILE:LOAD:SFIXture <stre> -
<ch>:ADD:S2P<port> = “File name”
Loading the circuit deletion
[ile
2-port File FILE:LOAD:SFIXture <str> bt
<ch>:DELete:S2P<port> = “File name”
Deleting the path patlern CALCulate<ch> TRANs[orm: | OPEN|SHOR(DONE X
from the measurement (CAL) | SFIXture:DEVice:HY Per
point to the device on the jig
Storing the calculated S2P FILE:STORe:SFIXure<ch>: | <str> x
circuit DELcte:S2P<porl> = “File namg”
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14.7.9 Trace Commands

Trace command example (short forms are used for the description).

Display Trace 1 and Trace 2 on Window 1. set Trace 1 to 511 and Trace 2 to S22, and execute the auto

scalc of Tracc 1.

DISF:WIND1:TRAC1:STAT ON
DISP:WIND1:TRACZ:STAT ON
CALCL:TRACL:PAR 811
CALCL:TRACZ:PAR 822
DISP1:¥1:8CAL:AUTO ONCE

Displays Trace 1 on Window 1.
Displays Trace 2 on Window 1.
Sets Trace 1 to S11.

Sets Trace 2 to 822,

Executes the auto scale of Trace 1.

Format CALCulate<ch>
[: TRACe<tr>|:FORMat

. Parameler
Function Command Query
(Summary Content)
Trace
Active DISPlay WINDow:TRACe: | <tr> <tr>
ACTive
Drisplay ON/OFF | DISPlay:WINDow<win>: | <hool> 0|1
TRACe<tr>:STATe
Measurement CALCulate<ch>: <hool> 0|1
ON/OFF TRACc<tr>:STATce
Parameter
Trace parameter CALCulate<ch> Sll||Sl2||-Sl3ISl4\|-S21IS22\|-S23I S11\|S12|Sl3\|Sl4|SZl\|522|‘SZ3\|
. . 524|831|532[833|S34|S41[s542 524|831|532/833|834|541(842
[:TRACe<tr>|:PARameter | ¢3jc14/5511[S512(8521[5522)] S43|S44/S511]S512/5521|5522]
B12[B21|B23|B32[B34[B43| B12|B21|B23|B32|B34|B43|
SDD11|SDD12|SDD21|SDD22 SDD11/SDD12/SDD21[SDD22|
SDC11SDC12|SDC21SDC22 SDC11|SDC12|SDC21|SDC22|
SCDI11SCD12|SCD21|SCD22 SCD11SCD12|SCD21|SCD22)|
SCCI1|8CCI12[SCC21|SCC22| SCCL1|SCCI2|SCT21SCC22|
B23B[B32BSDDI11B|SDD12B| B23B[B32B[SDD1 IB|SDD 2B
SDD2IB[SD22B|SDCI2R| SDD2IBISDD22BISDC12R|
SDC22B[SCHD21B[SCH22R) SDC22BISCH2IBISCDI2R]

SCC22B(851[S61(852|S62[S53|S63] | SCC22R[851|S61(552|S62(853|
S54|S64]S 15]S25]S35|S45]SS5|S63] | S63|S54(S64|S15(S25|935(345|955]

S16/S26S36/S40|S56/S66ISD1| | $65]S16/526]S36/S46]S56/566]
SDDAT[SRRASDDZSDH42] | SDD3SHASDBS([SDD32]
SDD52|SDDN3|SDD23|SDD33| SDD42|SDD32|SDD13|SDD23)|
SDD43[SDD53[SDDI4/SDD24| | SDD33|SDD43|SDDS3[SDD 14|
SDD34|SDD44|SDD54|SDDN 3| SDD24|SDD34|SDD44[SDD54|
SDD25|SDD35(SDD45/SDD55| | SDD15|SDD25|SDD35[SDDAS|
SDC31[SDC32(SDC13(SDC23)| SDD33|SDC31|SDC32|SDC13|
SDC33|SDC43|SDC14|SDC24] SDC23[SDC33[SDC43|SDC14|
SDC34[SDC44|SDC15(/SDC25| SDC24|SDC34(|SDC44[SDC15|
SDC35|SDC45(SDC55|SCD3 ]| SDC25(SDC35(SDCA5|SDCSS|
SCD41[SCD51|SCD32(SCD42| SCD31|SCD41|SCDA1[SCD32|
SCD32|SCD13[SCD23|SCD33| SCD42/SCD52(SCD13|SCD23|
SCD43[|SCD53|SCD34|SCD44| SCD33|SCD43|SCDA3[SCD34|
SCD34[8CD55/SCC31(SCC32| SCD44/SCD34|SCDA5(SCO3 1|
SCC13[SCC23|SCCI3|SCC43) SCC32|SCC13|SCC23[SCCY|
SCC34|SCC44| SCC35 SCCA3|SCC34|SCCH|SCCS
MLOGarithmic|MLINear, | MLOG|MLIN|PHAS|DEL|
PHASc|DELay|SWR| SWR|UPH|POL|SCH|ISCH]
UPHase|[POLar|SCHart| REAL|IMAG
[SCHart|REAL|IMAGinary
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. Parameter
Function Command (Summary Content) Query
Scale
Aulo scale DISPlay[: WINDow<win=|: | ONCE X
Y<tr>SCALe: AUTO
fdiv DISPlay<ch>[:WINDow]: | <real> <real>
Y <lr>:SCALc:PDIVision
Reference level | DISPlay<ch>[WINDow]: |<real> <real>
Y<tr>:SCALe:RLEVel
Reference DISPlay<ch>[:WINDow]: | <real> <real>
position Y <ir>:8CALc:RPOSition
Reference line | DISPlay<ch>[WINDow]: | <bool> o1
ON/QFF Y<tr>:RLINe
Parameler conversion
Conversion CALCulate<ch:: NONE|Z|Y|INVersion NONE|Z|Y|INV
mode TRANsform:IMPedance
<ur>TYPE
Conversion CALCulale<chs: <rcal> <real>
impedance TRANsform:IMPedance:
CIMPedance
Smoothing
ON/OFF CALCulate<ch>: <bool> 0|1
SMOocthing<tr>:STATe
Aperture CALCulate<ch>: <real> <real>
SMOothing<tr>: APERwre
Group delay CALCulate<chz=: <real> <real>
aperture GDAPerture<tr>:APERure
Program sweep | CALCulale<ch>:PSWeep: | <bool> 01
segment SMOothing<seg>
Trace memory
Display ON/OFF | DISPlay:WINDow<win>: | <bool> 0|1
MEMory<ir=:STATc
Measurement CALCulate<ch>: <bool> 01
ON/OFF MEMory<tr>:5TATe
Copy TRACe<ch=:COPY <(r:> X
Calculation CALCulate<ch>: NONE|DDM|DSM|DMM| | NONE|DDM|DSM|DMM]|
MATH<tr>; DAM DAM
[EXPRession:]NAME =0Oft|D/M|D-M|D*M|D+M
Limit test
Limit test DISPlay<ch>:LIMil:STATc | <bool> 0|1
ON/OFF
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Function

Command

Parameter
(Summary Content)

Query

Limit line
ON/OFF
Test trace
ON/OFF

Result window
display ON/OFF

DISPlay<ch>:LIMit:LINE

DISPlay<ch>:LIMit:
TRACe<tr>:STATe
DISPlay:LIMit:SUMMary:
WINDow

<hool>

<bool>

<hool>

o1
o1

o1

Segment edit

All segment
clear

Test result
output

Test result
summary output

Offset

Beep

Limit line load-
ing

Limit line saving

DISPlay<ch>:LIMit<tr>:
[:PARamcter<limpar:>]:
SEGMent<seg>
DISPlay<ch>:LIMit<tr>:

[:PARameter<limpar>]:
CLEar

DISPlay<ch>:LIMit:
RESult?

DISPlay:LIMit:SUMMary?

DISPlay<chz:LIMit<tr:>
[:OFFSci<limpar>|:
STIMulus

DISPlay<ch>:LIMit<tr>
[:OFFSet<limpar>]:
RESPonsc

DISPlay:LIMit: BEEP:
MODE

DISPlay:LIMil:BEEP:
TONE

DISPlay:LIMit:BEEP:
DURation

FILE:LOAD:LIMil<ch>:
TRACe<tr>
[:PARameter<limpar>]

FILE:STORc¢:LIMit<ch>:
TRACe<tr>
[:PARameter<limpar>]
<limpar>=1:Mag 2:Phasc

<real>,<real><real>.{ SLINg|
FLIN¢|SPQint}
=Stimulus, Upper.Lower, Type

<real>

<real>

OFF|PASS|FAIL
<int>
<real>

<str>= “File name”

<str>= “File name”

<real>,<real><real>,
{SLIN|FLIN|SPO},<int>,
<int>

X

OFF|PASS|FATL
OFF|PASS|FAIL

<real>

<real>

OFF|PASS|FAIL
<int>

<real>
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14.7.10  Window Commands

Window command example (short forms are used for the description).

Set Window 1, Window 2, and Window 3 to split the display horizontally, and display Window 1 and Win-
dow 2 on the [irst column and Window 3 on the sccond column.

DISP:WIND1:STAT ON Displays Window 1.

DISP:WINDZ2:STAT ON Displays Window 2.

DISP:WINDZ:ATT 2 Allocates Channel 2 to Window 2,

DISP:WIND3:STAT ON Displays Window 3,

DISP:WIND3 :ATT 3 Allocates Channel 3 to Window 3.

DISP:WIND:SPL:METH HOR Sels Lo the horizontal split display.

DISP:WIND:SPL:COL1l 2 Sets the number ol windows displayed in the [irst column 1o 2.
DISP:WIND:SPL:COL2 1 Sets the number of windows displayed in the second column to |,

{columin}y

SIZE<n>

Function Commang Parameter (Summary Content) Query
Window
ON/OFF DISPlay: WINDow<win>: |<bool> 01
STATe
Aclive DISPlay: WINDow:ACTive |<int> <int>
Attach DISPlay: WINDow<win>: [<int> <int>
ATTach
Layout DISPlay: WINDow:LAYoul | FULL|UPPer|LOWer|LEFT| |FULL|UPP|LOW|LEFT]|
RIGHtULEFt|URIGht|LLEFt| | RIGH/ULEF|URIG|LLEH|
LRIGht LRIG
Window title | DISPlay: WINDow<win>: | <sir> <sir:>
TEXT
Title display | DISPlay: WINDow:TITLe | <bool> O
ON/OFF
Status title DISPlay: TEXT <slr> <>
Message dialog clear | DISPlay:MESSage:CLEar |- X
Window layout
Layout DISPlay:WINDow:SPLit: | STANdard|HORizontal| STAN[HOR|VERT
method METHaod VERTical
Number ol DISPlay: WINDow:SPLil: | <inl> <int>
windows per | COLumn<n>
row (column)
Size ol row DISPlay: WINDow:SPLil: | <inl> <int>
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Function Command Parameter (Summary Content) Query
Annotation display

Trace DISPlay: ANNotation: <bool> 0|1

annotation TRACe

Stimulus DISPlay: ANNotation: <bool> 0|1

annotation STIMulus
Tool menu display [ DISPlay|:WINDow|: <hool> 0|1

MENU:TOOL
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14.7.11 Marker Commands

Marker command example (short forms are used for the description).

Set Marker 1 frequency to 1 GHz in Channel 1, and execute the MAX search in Marker 2 and the MIN

scarch in Marker 3.

MARK1:ACT 1,1GHZ

MARK1:ACT 2
MARK1 : SEAR MAX
MARK1:ACT 3
MARK1 :SEAR MIN

Sets Marker 1 as the active marker.
Sets Marker 2 as the active marker.

Exceutes the MAX scarch in the active marker,

Sets Marker 3 as the active marker,

Executes the MIN search in the active marker.

Function Command Paramecier (Summary Content) Query
Marker
Aclivale MARKcr<ch>: <int>|,<rcal>]| <int>,<rcal>
ACTivate[[NUMBer] = Marker No., Frequency
(Power during Power sweep)
Frequency sciling MARKer<ch:: <real> <rcal>
ACTivate:STIMulus
Trace specity MARKer<ch>: <int> <int>
ACTivale: TRACe
ON/OFF MARKer<ch>: <bool> o1
ACTivate:STATe
All marker OFF MARKer<ch>AOFF |- X
Compensale ON/OFF | MARKer<ch>: <bool> 0|1
COMPensate
Polar marker MARKer<ch>:POLar | MLINear[MLOGarithmic| MLINMLOG|RIM
RIMaginary
Smith marker MARKer<ch>:SMITh | MLINecar[MLOGarithmic| MLINMLOG|RIM|IMP|
RIMaginary|[MPedance| ADM
ADMittance
Conversion marker | MARKer<ch>: DEFaulIMPedancc DEF|IMP|ADM
CONVersion ADMittance
Marler list MARKer<ch>:LIST <bool> 0|1
List display position | MARKer<ch>:LIST: LOWer|UPPer LOW|UPP
DISPlay
Channel definition MARKcr<ch>COUPle: | <bools o
CHANnel<ch>:DEFine
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Function Command Parameter (Summary Content) Query
Marker couple
Couple channel MARKer:COUPle: <bool> 0|1
CHANnNcl|:STATc]
Couple trace MARKer:COUPle: <bool> 0|1
TRACe[:STATe]
Dclia mode
Mode MARKer<ch>:DELTa | QFF|CHILA{COMParc QFF|CHIL|COMP

Compare marker

[:MODE]

MARKer<ch>:DELTa:
COMParce

<int>[,<real>]

<int>,<real>

Marker To MARKer<ch>:LET STARYSTOP|CENTer|SPAN]|  [x
RLEVel
Search
Scarch MARKer<ch>: OFF|MAX|MIN|TARGet OFF|MAX|MIN|TARG|
SEARch[:MODE] RIPPle RIPP
Ripple Search MARKer<ch>:SEARch | MAX|MIN|BOTH|PPEak MAX|MIN|BOTH|PPE
:RIPPlc|:MODE]
Ripple Sensitivity MARKer<ch>:SEARch | <real> <real>
:RIPPle{:DX|:DY}
Target Search MARKer<ch>:SEARch | ZERO|PI|VALue ZERO|PI[VAL
:TARGel :MODE]|
Target MARKer<ch>:SEARch | <real> <real>
‘TARGet:VALue
Lelt Scarch MARKer<ch>:SEARch |- X
'TARGet:LEFT
Right Search MARKer<ch>:SEARch |- bt
'TARGet:RIGH:!
Tracking MARKecr<ch>:5EARch | <bool> 0|1
"TRACking
Partial area search
ON/OFF MARKer:SEARch: <hool> 01
PARTIal|:STATc|
Start point MARKer:SEARch: <real> <real>
PARTial:STARt
Stop point MARKer:SEARch: <rcal> <real>

PARTial:STOP
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Functicn Command Parameter (Summary Content) Query
Marker data cutput

Active Marker FETCh<ch>[:MARKer] |- <real>,<real>.<real>,

[:ACTivate]? <real><int>

= Refer to *4
Specified Marker FETCh<ch>[:MARKer] <real><real>,<real>,

‘NUMBcr<mkrs? <real><int>

= Refer to *4

*4:  Marker data output
Response [ormal = <stimulus>, <dala 1>, <dala 2>, <data 3>, and <slalus>
<stimulus>: Stimulus value at marker position
Each value of <datal>, <data?> and <data3> depends on the format and marker mode.

(: normal, others: error.

When there is no valid data: invalid value (+1.0e38).

<slalus>:

The <datal>, <dalaZ> and <data3> depends on the lormal sclling.

Format <datal> <data2> <data3> Description
LogMag Logarithmic magnitude | [nvalid value |Invalid value |Depends on the Marker Mode when
Phase Phasc Invalid value | Invalid valuc the Markcr Mode cxcludes the

Default.

Delay Group delay Invalid value | Invalid value
SWR Standing wave ratio Invalid value | Tnvalid value
Smith - - - Depends on the Marker Mode
iSmith - - -
Polar - - -
LinMag Linear magnitude Invalid value |Invalid value | Depends on the Marker Mode when
Real Real part Invalid value |Invalid value g‘f f?ﬁ?ﬁker Mode excludes the
Imag Imaginary part Invalid value |Invalid value
uPhase Continuous phase Invalid valuc | Invalid value

The <datal>, <data2> and <data3> depends on the marker mode setting.

Marker Modce <datal> <dala2> <datla3>

Lin/Phasc Lincar magnitude Phasc Invalid value

Log/Phase Logarithmic magnitude Phase Invalid value

Real/Tmag Real part Tmaginary part Invalid value

R+X R value of complex impedance. | X value of complex impedance. | Inductance value or
capacitance valuc

G+jB G value of complex admittance. | B value of complex admittance. [ Inductance value or

capacitance value
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Function Command Parameter (Summary Content) Query
Filter analysis

ON/OFF MARKer:FANalysis <bool> 0|1
[:STATe]

Path bandwidth MARKer:FANalysis: <rcal> <real>
WIDTh

Analysis type MARKer:FANalysis: BAND|NOTCh BAND|NOTC
TYPE

Scarch relcrence MARKecr:FANalysis: | ACTive|MAXimumRLINc  |ACTIMAX|RLIN
REFerence

Search direction MARKer:FANalysis:  |IN|OUT INJOUT
DIRcclion

Analysis trace MARKer:FANalysis: <int> <int>

number TRACe

Frequency display MARKer:FANalysis: ABSolute|RELative ABS|REL

format FORMat

Result display MARKer:FANalysis: | URIGht{L.RIGht|ULEF{| URIG|LRIG|ULEF|LLEF

position DISPlay LLEFt

Analysis resull outputl | FETCh|:MARKer|: - <real>,<real>,<real>,
FANalysis? <real>,<real>,<real>,

<int>
= Reler o *5

*5:  Filter analysis result output
Response format = <center:, <left>, <right>, <band>, <quality>, <shape, and <status>

<centlers
<left>
<right>
<band>
<quality>
<shape>
<slalus>

: Filter [requency center.
: The searched band width left side frequency.

: The searched band width right side frequency.
: The scarched band width.
: Quality factor.

: Shape factor

: Normal when 0. Error when other than (.

When there is no valid data available, an invalid value (+1.0e38) is returned.
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14.7.12 Time Domain Command

Time Domain command example (short forms are used for the description).

Display the time domain on Trace 1 of Channel 1.

Sets Time [omain on Trace 1 10 ON.
Sets the start time to 0 sec.

CALCL:TRAN:TIMEL :STAT ON
CALCL:TRAN:TIME:STAR 08

CALCL:TRAN:

TIME: STOP 20NS

Sets the start time to 20 nsec.

. Paramcler
Function Command (Summary Content) Query
ON/OFF CALCulate<ch>: <hool> 0|1
TRANsform: TIME<tr>:
STATe
Transform function
Start tire CALCulate<ch>: <real> <real>
TRANslorm:TIME:STARL
Stop time CALCulate<ch>: <recal> <rcal>
TRANstorm: TIME;:STOP
Transtform mode | CALCulate<ch>: BPASs|LPIMpulse|LPSTep |BPAS|LPIM|LPST
TRANs[orm: TIME:MQDE
Low pass range | SOURce:FREQuency<ch>; |- X
setting LPASs
Time axis CALCulate<ch>: TIME|DIS Tance|RTIMe| TIME|DIST|RTIM|RDIS
display TRANslorm:TIME: RDIStance
DISPlay
Velocity Factor | [SENSe:JCORRection<ch>: | <real> <real>
RVELocity:COAX
Window CALCulate<ch>: MINimum|/NORMal|WIDE| | MIN|[NORM|WIDEMAX
TRANsform: TIME: MAXimum
WINDow
Gale function
ON/QFF CALCulate<ch:>: <bool= o1
GATE: TIME<tr>:STATe
Start time CALCulate<ch>:GATE: <rcal> <real>
TIME:STARt
Stop time CALCulate<ch>:GATE: <real> <real>
TIME:STOP
Gale type CALCulalc<ch>:GATE: MINimum|/NORMal|WIDE| [ MIN|NORM|WIDEMAX
TIME:WINDow MAXimum
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14.7.13  Frequency Conversion Device Measurement Command

Frequency conversion device measurement command example {short forms are used for the description).

The signal source sweeps the frequency from 500 MHz to 1 GHz in Channel 1 and the receiver measures
the double frequency of the signal source [rom 1 GHz 1o 2 GHe.

FREQ1:STAR 500MHZ
FREQL:STOP 1GHZ
SWE1:STAT SEP
SENS:FREQ1:S8TAR 1GHZ
SENS:FREQ1:3TOF 2GHZ

Sets to the start frequency of 500 MHz.

Sels to the stop [requency of 1 GHe.

Sets the independent setting of the receiver to ON.
Sets the start frequency of the recciver to 1 GHz,
Sets the stop frequency of the receiver to 2 GHz.

. Parameter
Function Command (Summary Content) Query
Independent setting of
Teceiver
ON/QFF [SOURce: |SWEep<chs: ON|SEParalc ON|SEP
STATe]
Start frequency | SENSe:FREQuency<ch>: | <real> <real>
STARt
Stop lrequency | SENSe:FREQuency<ch>: [ <real> <real>
STOP
The second signal
source
ON/OFE [SOURce: |SWEep<ch>: QFF|ON OFFON
STATe2
Start frequency | [SOURce:]FREQuency <real> <real>
<ch>:STARL2
Stop frequency | [SOURce: ]JFREQuency <real> <redl>
<ch=:STOP2
CW frequency [[SOURce:]JFREQuency <real> <real>
<ch>CW2
Output power [SOURce: |POWer<ch>: <real> <real>
LEWVel2
Start power [SOURce: |POWer<chs>: <rcal> <real>
STARt2
Stop power [SOURce: |POWer<ch>: <real> <real>
STOP2
Mixer Measuremoent
ON/OFF [SOURce: ]SWEep<chs: <hool> o1l
MIXer:STATe
Port settng [SENSe:]JFUNCtion<ch>: |MP12[MP13|MP14|MP23| MP12MP13|MP14|MP23|
POWer MP24|MP34 MP24/MP34
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. Parameter
Function Command {Summary Conlen() Query
Sweep mode |SOURCce: |SWEep<chs: SAF|SFA[FAS|FSA|ASE| SAF|SFA|FAS|FSA|ASF|
MIXerMODE AFS AFS
=SAF RF:Sweep, LO: Auto, TF:Fixed
=SFA RE:Sweep, LO:Fixed, 1F:Aulo
=FAS RF:Fixed, LO:Aulo, 1F:Sweep
=I'SA RI'Tixed, LO:Sweep, IFAuto
=ASF RF:Auto, LO:Sweep, IF.FIXED
=AFS RF:Auto, LO:Fixed. TRSWEEP
IF type [SOURce:]SWEep<ch>: RAL|RSLILSR RAL|RSL|LSR
MIXer:FREQucncy =RAL: IF=RF+L.0,
=RSL: TF=RF-L.O
=LSR: IF=LO-RF
Start frequency | [SOURce:]JFREQuency <real> <real>
<ch=:MIXcr:STARL
Stop frequency | [SOURce:]FREQuency <real> <real>
<ch>MIXer:STOP
Fixcd lrequency | [SOURcee:|[FREQuency <rcal> <rcal>
<ch>MIXer:FIXed
RF port power | [SOURce:]JPOWer<ch>: <real> <real>
MIXer:RF
LO port power | [SOURce: |[POWer<ch>: <recal> <rcal>
MIXerLO
IF port power [SOURce:]POWer<chz: <real> <real>
MIXer:IF
Measurement CALCulate<ch> MIUTMI2M13[M14| MILMI2MI3M 14|
parameter [:TRACe<tr>]:PARameter |M21|M22|M23|M24| M21/M22|M23|M24|

Calibration

[SENSe:]JCORRection
<ch>:MIXer

M31|M32|M33|M34|
M4 1|M42[M43[M44

METHoed|STANdard{ 1-9}|
SAVE|AUTO|DONE
=METH: standard CAL
=STANTI: RF PORT Open
=STAN2: RF PORT Short
=STAN3: RF PORT Load
=STAN4: TF PORT Open
=STANS: IF PORT Short
=8TANG6: IF PORT Load
=STANT7: Thru

=SAVE: Done standard cal
=AUTO: Auto Cal
=DONE: Done Mixer Cal

M31|M32|M33[M34|
M4 | [M42|M43[M44
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14.7.14 Device Power Source Command

Device power source command example (short forms are used for the description).

Output 3.3 V to VSIM Channel A and 0V to VSIM Channel B in Channel 1, and 0 V to VSIM Channel
A and 3.3 V 1o VSIM Channel B in Channel 2.

VOLT : CHAN1 ON
VOLT:BIAS1l 0V
VOLT : CHAN2 ON
VOLT:BIAS2 0V

VOLT1
VOLT1
CURR1

VOLT1
VOLT1
CURR1

VOLT2
VOLT2
CURR2

VOLT2
VOLT2
CURR2

:STAT1 ON
tAMPLL 3.3V
:LIM1 100MA

:STAT2 ON
:AMPL2 OV
:LIM2 100MA

:STAT1 ON
:AMPL1 OV
:LIM1 100MA

:STAT2 ON
:AMPL2 3.3V
:LIM2 100MA

Sets Channel A to ON.

Sels the bias value of Channel Ao 0V,

Sets Channcl B to ON,

Sets the bias value of Channel Bto 0 V.

Sets the VSIM Channel A output to ON in the measurement channel 1.
Sels the VSIM Channel A output 10 3.3 V in the measurement channgl 1.
Sets the current limit of VSIM Channel A 1o 100 mA in the measurement
channel |,

Sets the VSIM Channel B cutput to ON in the measurement channel 1.
Sets the VSIM Chaanel B cutput to 0 'V in the measurement channel 1.
Sels the current limit of VSIM Channel B (o 100 mA in the measurement
channel |,

Sets the VSIM Channel A output to ON in the measurement channel 2.
Sets the VSIM Channel A output to 0 'V in the measurement channel 2.
Sets the current limit of VSIM Channel A 1o 100 mA in the measurement
channel 2.

Sets the VSIM Channel B output to ON in the measurement channel 2.
Sets the VSIM Channel B output to 3.3 V in the measurement channel 2.
Sets the current limit of VSIM Channel B to 100 mA in the measurement

VSIM: STAT ON

channel 2.
Scts the VSIM function to ON,

. Paramcler
Function Command (Summary Content) Query
VSIM setting
ON/OFF [SOURce: [VSIM:STATe <bool> o[
SWEEP STATE [SOURce:]VSIM:BIAS <bool> 01
VS Channel selling
ON/OFF [SOURce:]VOLTage: <hool> 0]
CHANnel<vsimz
Outpul bias value [SOURee: 1VOLTage: <real> <rcal>
BIAS<vsim>
Channcl output condition
Cutput ON/OFF [SOURce: ]VOLTage<ch>: | <bool> 0]
STATe<vsim:
Outpul vollage [SOURce: IVOLTage<ch>: | <rcal> <rcal>
AMPLitude<vsim>
Current limit value |SOURce: [CURRent<ch>: |<real> <rcal>
LIMit<vsim:
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. Parameter }
Function Command (Summary Content) Query
Current measurement
[unctlion
ON/OFF SENSe:CURRent<ch>: <bool> 0|1
STATce<vsim>
Measurement range SENSe:CURRent<ch>: <real> <real>
RANGe<vsim>
Burst measurement SENSc:CURRent<ch>: <hool> 0|1
ON/OFF BURSt<vsim>
Burst measurement SENSc:CURRent<ch>: <rcal> <rcal>
time TIME<vsim>
Current measurement | FETCh<ch>: - <real>
value oulpul CURRent<vsim=>?
Measurement error SENSe:CURRent<ch>: - <int>
output CONDition? = Error code
{from lower bils)
LimitA, B, C, D,
OscillatorA, B, C, D,
OverloadA, B, C, D,
Overheat
Resull display
ON/OFF DISPlay<ch>WINDow: <hool> 0|1
VSIM<vsim>
<ch>: Channcl numbers 1 1o 16. Omitled = active channcls

<ysim> : VSIM channel numbers 1=A, 2=B, 3=C, and 4=D. Cannot be omitted.
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14.7.15 System Command

System command example (short forms are used for the description).

* How to reset this unit 1s described below.

SYST:PRES

Presets this unil.

Function

Command

Parameter (Summary Content)

Query

Reset

SYSTem:PRESet

Built-in Correction

Source Correctlion

Input Correction

[SOURce: JCORRection
<ch>:GAIN:STATe<sre>

[SENSe:JCORRection
<ch>:GPHase:STATe

<bool>

<bool>

o1

0[1
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14.7.16

GPIB Dedicated Commands

GPIB dedicated command example (short forms are used for the description).

Output the formatted data in Trace 1 of Channel 1.

FORM:DATA REAL, 32
FORM:BORD SWAP

Sets the output fonm as the 32-bit binary data.

Sets the byte sequence to the swap mode (for the CPUs designed by

TRAC? 0 I(;llfl::))uts the formatted data in Trace | of Channel | in the form of block
dala.
Function Command Parameter (Summary Content) Query
Data Input/Output
FORMat:DATA REAL.,[32]64} REAL.{32[64)
ASCii, [0]8-22) ASC,{0|8-22}
FORMat:BORDer SWAPped NORMal SWAP|NORM
Datainput |TRACe[:DATA] <Data number>, <real>.... X

Data output

TRACe|:DATA|?

<Data numbers,<block>

<Data number>
=See *6 below,

<real=>,.. .<block>

Refer to 14.5 "Status Bytes."

Error Request SYSTem:ERRor? - <IN, <str>
SYSTem:ERRor:ALL? - <inG>,<sir>, ...

Standard STATus:OPERalion:ENABIc <int> <int>

operation sttus | Gty (OPERation: EVENT? - <int>
STATus:OPERation:CONDition? |- <int>

Questionable STATus:QUEStionable :ENABIe <int> <int>

stalus STATus:QUEStonable :EVENI? |- <in
STATus:QUEStionable ; - <int>
CONDition?

Limit status STATus:LIMit:ENABle <int> <int>
STATus:LIMi:EVEN1? - <int>
STATus:LIMit: CONDition? <int>

*6:  Data No.

When the data expression is in real numbers, there is one data item for cach measurement point.
For complex numbers, there are two data items for each measurement point.
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Function Command Parameter (Summary Content) Query
Power status STATus:POWer:ENABIle <int> <int>
STATus:POWer:EVEN(? X <int>
S5TATus:POWer:CONDition? X <int>
Frequency status | STATus: FREQuency:ENABIle <int> <int>
STATus:FREQuency: EVENt? X <int>
STATus: FREQuency:CONDition? |x <int>
Device slalus STATus:DEVice:ENABIle <ink> <int>
5TATus:DEVice:EVENL? X <int>
STATus:DEVice:CONDition? X <int>

Data No. Expression Remarks

Dala alter formalting {Channel No. - 13 < 1024 + Real Number Undefined for polar
(Trace No. -1) coordinates

Data before formatting

(Channel No. - 1) x 1024 +
(Trace No. -1) + 32

Complex Number

Magnitude data

(Channel No. - 1} 1024 +
(Trace No. -1)+ 64

Real Number

Can be output regardless
of the format

Phase Data

(Channel No. - 1} x 1024 +
{Tracc No. -1) + 80

Real Number

Can be output regardless
of the format

Real number portion
of polar coordinates display

{Channel No. - 1} x 1024 +
(Trace No. -1) + 96

Real Number

Undeflined cxeept lor
polar coordinates

Imaginary number portion
ol polar coordinates display

(Channel No. - 1) x 1024 +
{(Trace No. -1)+ 112

Real Number

Undefined except for
polar coordinales

S-parameters after calibration
S11
521
531
541
551
S61
512
522
532

(Channel No. - 13 x 1024 + 144
(Channel No. - 1} x 1024 + 145
{(Channel No. - 1} x 1024 + 146
(Channel No. - 1) x 1024 + 147
(Channel No. - 13 X 1024 + 668
{Channel No. - 1} % 1024 + 669
(Channel No. - 1) x 1024 + 148
{Channel No. - 1} x 1024 + 149
(Channel No. - 13 x 1024 + 150

Complex Number
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Data No. Expression Remarks
542 (Channel No. - 1) % 1024 + 151 Complex Number
Ss52 (Channel No. - 1) X 1024 + 670
562 (Channel No. - 1) x 1024 + 671
S13 (Channcl No. - 1) X 1024 + 152
523 (Channcl No, - 1) x 1024 + 153
533 (Channel No. - 1) % 1024 + 154
543 (Channel No. - 1) x 1024 + 155
553 (Channel No. - 1) X 1024 + 672
S63 (Channcl No. - 1) x 1024 + 673
S14 {Channel No. - 1) % 1024 + 156
S24 (Channel No. - 1) % 1024 + 157
534 (Channel No. - 1) x 1024 + 158
S44 (Channcl No, - 1) x 1024 + 159
554 (Channel No. - 1) X 1024 + 674
So4 (Channel No. - 1) X 1024 + 675
515 (Channel No. - 1) X 1024 + 676
525 (Channcl No. - 1) X 1024 + 677
S35 (Channcl No. - 1) X 1024 + 678
545 (Channel No. - 1) X 1024 + 679
855 (Channel No. - 1) x 1024 + 680
565 (Channel No. - 1) x 1024 + 681
516 (Channcl No. - 1) X 1024 + 682
S26 {Channel No. - 1) % 1024 + 683
536 (Channel No. - 1) X 1024 + 684
546 (Channel No. - 1) x 1024 + 685
856 (Channcl No. - 1) X 1024 + 686
S66 (Channcl No. - 1) x 1024 + 687
S-parameters before calibration Complex Number
511 {Channel No. - 1) x 1024 + 208
521 (Channel No. - 1) x 1024 + 209
531 (Channel No, - 1) x 1024 + 210
541 (Channel No. - 1) x 1024 + 211
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Data

No.

Expression

Remarks

551
561
512
522
532
542
552
562
S13
523
533
543
533
563
514
524
534
S44
554
564
S15
525
535
545
555
S63
S16
526
536
546
536
566

{Channel No
(Channel No
{Channel No
{Channel No
(Channel No
{Channel No
(Channel No
{Channel No
{Channel No
(Channel No
{Channel No
(Channel No
(Channel No
{Channel No
(Channel No
{Channel No
{Channel No
(Channel No
{Channel No
(Channel No
{Channel No
{Channel No
(Channel No
{Channel No
(Channel No
(Channel No
{Channel No
(Channel No
{Channel No
(Channel No
(Channel No
{Channel No

- 1) % 1024 + 628
- 1% 1024 + 629
-1y X 1024+ 212
- 1321024 + 213
-1y % 1024+ 214
-1y % 1024 + 215
-1y X 1024 + 630
-1y X 1024 + 631
- 1)% 1024+ 216
- 1% 10244217
-1y % 1024+ 218
1 X 1024+ 219
-1y 1024 + 632
- 1y % 1024 + 633
- 1% 1024 + 220
-1y X 1024 + 221
-1y % 1024 + 222
- 1Y% 1024 + 223
-1y % 1024 + 634
-1y X 1024 + 635
- 1Y X 1024 + 636
- 1321024 + 637
- 1% 1024 + 638
- 1) % 1024 + 639
-1y X 1024 + 640
=13 1024 + 641
- 131024 + 642
- 1% 1024 + 643
-1y X 1024 + 644
-1y X 1024 + 645
-1y 1024 + 646
-1y % 1024 + 647

Complex Number
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Data

Expression

Remarks

Full Calibration

Error Factor
Directivity Port 1: Edl
Directivity Port 2: Ed2
Directivity Port 3: Ed3
Directivity Port 4: Ed4
Directivity Port 5: Ed5
Directivity Porl 6: Ed6

Source Match Port 1: Es|
Source Match Port 2: Es2
Source Match Port 3: Es3
Source Malch Port 4: Esd
Source Match Port 5: Es3
Source Match Port 6: Es6

Tracking S11: Erl
Tracking §22: Er2
Tracking 833: Er3
Tracking S44: Erd
Tracking S55: Er5
Tracking S566: Er6
Load Malch Port 1: Ell
Load Match Port 2: EI2
Load Match Port 3: EI3
Load Maich Port 4: El4
Load Match Port 5: EI5
Load Match Port 6; E16
Tracking 821: E(21]
Tracking S12: Et12
Tracking §31: E(31
Tracking §13: EL13
Tracking S41: Et4]
Tracking S14: Et14
Tracking S32: Et32

(Channel No. - 1) x 1024 + 256
(Channel No. - 1) x 1024 + 257
(Channel No, - 1) X 1024 + 258
(Channel No. - 1) % 1024 + 259
(Channel No. - 1) x 1024 + 688
(Channel No. - 1) x 1024 + 689
(Channel No. - 1) x 1024 + 260
(Channel No. - 1) % 1024 + 261
(Channel No. - 1) % 1024 + 262
(Channel No. - 1) x 1024 + 263
(Channel No, - 1) X 1024 + 690
(Channel No. - 1) X 1024 + 691
(Channel No. - 1) X% 1024 + 264
(Channel No. - 1) x 1024 + 265
(Channel No. - 1) x 1024 + 2006
(Channcl No. - 1) > 1024 + 267
(Channel No. - 1) X 1024 + 692
(Channel No. - 1) x 1024 + 0693
(Channel No. - 1) x 1024 + 268
(Channel No. - 1) x 1024 + 269
(Channel No. - 1) X% 1024 + 270
(Channel No. - 1) % 1024 + 271
(Channel No. - 1) x 1024 + 694
(Channel No, - 1) X 1024 + 695
(Channel No. - 1) x 1024 + 272
(Channel No. - 1) % 1024 + 273
(Channel No. - 1) x 1024 + 274
(Channel No. - 1) x 1024 + 275
(Channcl No. - 1) x 1024 + 276
(Channel No. - 1) x 1024 + 277
(Channel No. - 1) X% 1024 + 278

Complex Number

Undetined when no error
lactor exisls
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Data No. Expression Remarks
Tracking 823: Et23 {Channel No. - 13 % 1024 + 279 | Complex Number | Undefined when no error
Tracking $42: Etd2 (Channel No. - 1) x 1024 + 280 factor cxists
Tracking §24: Ei124 (Channel No. - 13 x 1024 + 281
Tracking §43: Et43 (Channcl No. - 13 % 1024 + 282
Tracking S34: Et34 (Channel No. - 1y x 1024 + 283
Tracking S51: Et51 (Channel No. - 1) X 1024 + 696
Tracking §15: EL15 (Channel No. - 13 x 1024 + 697
Tracking S61: Ei61 (Channel No. - 1Y X 1024 + 698
Tracking S16: Et16 (Channel No. - 13 x 1024 + 699
Tracking S52: Et52 (Channel No. - 1) x 1024 + 700
Tracking 825: Ei25 (Channel No. - 1) x 1024 + 701
Tracking §62: E162 (Channel No. - 13 x 1024 + 702
Tracking S26: Et26 (Channel No. - 1y x 1024 + 703
Tracking S53: Et53 (Channel No. - 1) X 1024 + 704
Tracking S35: E35 (Channel No. - 1) x 1024 + 705
Tracking S63: Ei163 (Channel No. - 13 X 1024 + 706
Tracking §36: Et36 (Channcl No. - 13 x 1024 + 707
Tracking S54: Et54 (Channel No. - 1y x 1024 + 708
Tracking S45: Et45 (Channel No. - 1) X 1024 + 709
Tracking §64: E164 (Channel No. - 13 x 1024 + 710
Tracking S46: Ei146 (Channel No. - 1Y x 1024 + 711
Tracking §63: Et63 (Channcl No. - 1y x 1024 + 712
Tracking S56: Et56 (Channel No. - 1) x 1024 + 713
Isolation 821: Ex21 (Channel No. - 1) x 1024 + 284
Isolation §12: Ex12 (Channel No. - 13 x 1024 + 285
Tsolation §31: Ex31 (Channel No. - 13 x 1024 + 286
Tsolation S13: Ex13 (Channel No. - 13 % 1024 + 287
Isolation S541: Ex41 (Channel No. - 1) x 1024 + 288
Isolation §14: Ex14 (Channel No. - 13 x 1024 + 289
Isolation §32: Ex32 (Channel No. - 13 x 1024 + 290
Tsolation §23: Ex23 (Channel No. - 13 x 1024 + 291
Isolation §42: Ex42 (Channel No. - 1) x 1024 + 292
Isolation S24: Ex24 {Channel No. - 1) x 1024 + 293
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Data

No.

Expression

Remarks

Isolation 543: Ex43
Isolation 534: Ex34
Isolation 851: Ex51
Isolation §15: Ex15
Tsolation S61: Ex61
Isolation 516: Ex16
Isolation §52: Ex52
Isolation 525: Ex25
Isolation 862: Ex62
Isolation S26: Ex26
Isolation 553: Ex53
Isolation §35: Ex35
Isolation S63: Ex63
Isolation 536: Ex36
Isolation 554: Ex54
Isolation 545: Ex45
Isolation S64: Ex64
Isolation S46: Ex46
Isolation 565: Ex65
Isolation §56: Ex56

(Channel No
(Channel No
(Channel No
(Channcl No
(Channcl No
(Channel No
(Channel No
(Channel No
(Channcl No
(Channel No
(Channel No
(Channel No
(Channcl No
(Channel No
(Channel No
(Channel No
(Channcl No
(Channcl No
(Channel No
(Channel No

- 1) X 1024 + 294
- 1) % 1024 + 295
)X 1024+ 714
D X 1024 +715
1) x 1024 + 716
- 1) % 1024 + 717
D)% 1024+ 718
1) X 1024+ 719
- 1) X 1024 + 720
- 1) % 1024 + 721
- 1) % 1024 + 722
1) % 1024+ 723
1) X 1024 +724
- 1) % 1024 + 725
- 1) % 1024 + 726
1) X 1024 + 727
- 1) X 1024 + 728
- 1) % 1024 + 729
- 1) % 1024 + 730
1) % 1024 + 731

Complex Number

Undetined when no error
lactor exisls

Normalize:
Normalize:
Normalize:
Normalize:
Normalize:
Normalize:
Normalize:
Normalize:
Normalize:
Normalize:
Normalize:

Normalize:

Normalize Error Faclor

S11
521
531
S41
5351
561
S12
522
S532
542
852
S62

(Channcl No
(Channel No
(Channel No
(Channel No
(Channcl No
(Channcl No
(Channel No
(Channel No
(Channel No
(Channcl No
(Channel No
(Channel No

- 1) X 1024 + 296
- 1) X 1024 + 297
- 1) 1024 + 298
1) % 1024 + 299
- 1) X 1024 + 776
- 1) X 1024 +777
.- 1) 1024 + 300
1) X 1024 + 301
1) x 1024 + 302
- 1) X 1024 + 303
- 1)X 1024+ 778
- 1) X 1024+ 779

Complex Number

Undclined when no crror
factor exists
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Data No. Expression Remarks
Normalize: S13 (Channel No. - 1) x 1024 + 304 Complex Number | Undefined when no error
Normalize: $23 (Channel No. - 1} X 1024 + 305 factor cxists
Normalize: §33 (Channel No. - 13 x 1024 + 306
Normalize: 843 (Channel No. - 13 x 1024 + 307
Normalize: 553 (Channcl No. - 13 % 1024 + 780
Normalize: S63 (Channel No. - 1) x 1024 + 781
Normalize: S14 (Channel No. - 13 x 1024 + 308
Normalize: §24 (Channel No. - 13 x 1024 + 309
Normalize: 834 (Channel No. - 13 % 1024 + 310
Normalize: S44 (Channel No. - 1y x 1024 + 311
Normalize: S54 (Channel No. - 1) x 1024 + 782
Normalize: S64 (Channel No. - 13 x 1024 + 783
Normalize: S15 (Channcl No. - 13 % 1024 + 784
Normalize: 525 (Channel No. - 1) X 1024 + 785
Normalize: S35 (Channel No. - 1) x 1024 + 786
Normalizc: 5§45 (Channel No. - 1y x 1024 + 787
Normalize: 855 (Channel No. - 13 x 1024 + 788
Normalize: 565 (Channcl No. - 13 % 1024 + 789
Normalize: S16 (Channel No. - 1) X 1024 + 790
Normalizc: 826 (Channel No. - 13 x 1024 + 791
Normalizc: §36 (Channel No. - 13 X 1024 + 792
Normalize: 846 (Channel No. - 13 x 1024 + 793
Normalize: S56 (Channel No. - 1) x 1024 + 794
Normalize: 566 (Channel No. - 1) X 1024 + 795

Frequency {Channel No. - 1) x 1024 + 384 | Real Number
Output Power {(Channcl No. - 13 % 1024 + 385 | Real Number
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15. PERFORMANCE VERIFICATION

This section explains testing methods for maintaining the performance of the analyzer.

Conltact the company lor (esting methods for ilems others than those addressed in this scclion.

15.1 Before Testing

15.1.1 Warm-up

Let the analyzer warm up for at least 30 minutes after power ON before executing performance testing.

15.1.2 Setup of Measurement Equipment
Prepare measurement equipment for the test items as shown in the following table,

Table 15-1  Measurement Equipment Required for Performance Testing (1 of 2)

Test Itermn Measurement Equipment Remarks
Frequency Accuracy + Counter R5373 (-26 GHz) Refer to Section
and Range Frequency: 300 kHz o 20 GHz | {Advantesl products) 15.2.

Display: 7 lines or more
Accuracy: 0.1 ppm or less

« RE Cable:  BNC-BNC, N-N type

/O Level Accuracy » Power Meter NRVS (R&S) Refler 1o Scction
and Flatness Frequency: 300 kHz to 20 GHz |{Equipment calibrated 15.3.
Power Range: -25 dBm to +17 dBm | using national standards)
* Power Scnsor NRV-Z51 (R&S)

Frequency: 300 kHz to 20 GHz |[{(DC - 8 GHz)
Power Range: -25 dBm to +17 dBm | NRV-Z52 (R&S)
{(DC - 20 GHz)

Output Level Linearitly * Power Meter NRVS (R&S) Reler 1o Section
Frequency: 300 kHz to 20 GH7z  |(Equipment calibrated 15.4.
Power Range: -25 dBm to +17 dBm | using national standards)
* Power Meter NRV-Z51 (R&S)

Frequency: 300 kHz to 20 GHz | (DC - § GH7)
Power Range: -25 dBm to +17 dBm | NRV-Z52 (R&S)
(DC - 20 GHz)
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15.1.2 Setup of Measurement Equipment

Table 15-1

Measurement Equipment Required for Performance Testing (2 of 2)

Test Iiem

Measuremenl Equipment

Remarks

Dircetivity

« Calibration Kit

Model 8850003

(DC - 8 GHz, N-type
connector)

Maodel 8050003

{DC - 20 GHz, 3.5 mm
connector)

Reler 1o Scetion
15.5.

Load Maich of Test Port

« Calibration Kit

Model 8850003

(DC - 8 GHz, N-type
connector)

Maodel 8050003

{DC - 20 GHz, 3.5 mm
connector)

Reler 1o Scetion
15.6.

Crosstalk

« Calibration Kit

Model 8850003

(DC - 8 GHz, N-lype
connector)

Maodel 8050003

{DC - 20 GHz, 3.5 mm
connector)

Refer to Section
15.8.

Dynamic Level Accuracy

+ Step Allcnuator
Variable Range: 0dB - 90 dB

Accuracy: Within 0.02 dB

HP8496B (Equipment
calibrated using national
standards)

« RF Cablc
(SMA(m)/SMA(m) 500) x 2

HRM-5548

+ Transformer Connectors
(N(m)/SMA (th x 2

AT-103

+ 3 dB Fixed Attenuator
(SMA(H/SMA(Mm) x2

Refer to Section
15.9.

Allcnuation Accuracy

+ RF Cable
(SMA(m)/SMA(m) 500)

* Translormer Conncclors
(N(mSMA () x 2

Output Voltage Accuracy

+ Digital Multimeter
Voltage measurcment range:
IV lsV

Measurement accuracy:
Within £0.05%

R6581 (Equipment
calibraled using national
standards)

= Digital Multimeter input cable

A01035

Refer to Section
15.11.

Measurement Current
Accuracy

+ Digital Multimeter

Current measurement range:

0 mA to 500 mA
Measurement accuracy:

Within H).05%

R6581 (Equipment
calibrated wsing national
standards)

» Digilal Multimeler inpul cable

A01035

Refer to Section
15.12.
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15.1.3 General Cautionary Points

15.1.3 General Cautionary Points

= Use AC source voltage of 90V-250V and a power source frequency of 48-66 Hz.
+  Connect power source cables only after turning the POWER switch OFF.

«  Perform (esting under the following environmental condilions.
Test temperature range:  +23°CE5°C
Relative humidity: 80% or lower

Locations [ree of dust, vibration, and noisc
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15.2 Frequency Accuracy and Range

15.2 Frequency Accuracy and Range

Testing Procedure

Connect Test Port 1 1o the counter as shown in the [ollowing diagram.

LAY

[] Counter Input

Figurc 15-1 Frequency Accuracy and Range

Press Center, 3, 0, 0, k/i, Span, 0, ENT and STOP.

Center Frequency is set 1o 300 kHz, and Frequency Span is set 10 0 He.
<Confirm> Frequency range read by the counter = 299.997 KHz - 300.003 MHz
Press Center, 3, G/p and SINGLE.,

The Center Frequency is sel o 3 GHe.

<Confirm> Frequency range read by the counter = 2.99997 GHz - 3.00003 GHz
Press Center, 8, G/p and SINGLE.

The Center Frequency is set 1o 8 GHe.

<Confirm> Frequency range read by the counter = 7.99992 GHz - 8.00008 GHz
Press Center, 2, 0, G/p and SINGLE.,

The Center Frequency is sel to 20 GHz.

<Confirm> Frequency range read by the counter =
19.99980 GHz - 20.00020 GHz
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15.3 Output Level Accuracy and Flatness

15.3 Output Level Accuracy and Flatness

Testing Procedure

1.
2.

Press Port, More 1/2 and PI (P3 in the 6-porl Lype).

Connect the power sensor to Test Port 1 (Test Port 3 in the 6-port type) as shown
in the following diagram.

Power sensor

Power meter

Figure 15-2 Output Level Accuracy and Flatness

Press Center, 5,0, M/n, Span, 0, ENT, Gutput power, 0, ENT and STOP.
This operation sets Center Frequency to 50 MHz, Frequency Span to 0 Hz, and
Output power to 0 dBm.

<Conlirm> Recading range ol the power meter = -0.5 dBm - +0.5 dBm
Press Center, 3,0, 0, k/lL and SINGLE.

The Center Frequency is set to 300 kHz.

Record the read value of the power moler.

Press Center, 1,0, M/n and SINGLE.

The Center Frequency is set to 10 MHz.

Record the read value of the power meler.

Press Center, 1,0, 0, M/n and SINGLE.

The Center Frequency is set to 100 MHz.

Record the read value of the power moler.

Press Center, 5,0, 0, M/n and SINGLE.

The Center Frequency is set to 500 MHz.

Record the read value of the power meler.

In the same manner, use an optional number of frequencies to record the read val-
ues of the power meter up to 20 GHz.

<Conlirm> DilTerence between the minimum and maximum recorded read val-
ues of the power meter is within 2 dB
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15.4 Output Level Linearity

15.4 Output Level Linearity

Testing Procedure

Press Port, More 1/2 and PI (P3 in the 6-porl Lype).
Perform ZERO Calibration on the power meter.

Conncet the power sensor o Test Port 1 (Test Port 3 in the 6-port type) as shown
in the following diagram.

(o e a couromn1 AGTER

Power sensor

Power meler

Figure 15-3  Output Level Linearity

Press Center, 5, 0, M/m, Span, 0, ENT, Ouiput power, 0, ENT and STOP,
This operation scts Center Frequency o 50 MHz, Frequency Span o 0 He, and
Qultput power (o 0 dBm.

Record the read value of the power meter. This value serves as the reference for
lingarity.

Press Qutput power, 1, ENT and SINGLE.
The Output Power is set to +1 dBm.

Subtract the reference value recorded in step 3 from the read value of the power
meler. The dilference hetween this value and the selling value of +1 dBm is the
linearity.
Example: When the reference values = -0.23 dBm and the read value at +1
dBm setting = +0.81 dBm,
Lincarity = (+0.81 dBm - (-0.23 dBm)} - (+1 dBm - (0 dBm)) = (.04
dB

Tn the same manner, change the output power settings to confirm linearity,

Change the cenler [requency (o confirm lincarity.

<Confirm> 0.7 dB (The center value in the changed output power range is pro-
vided as a reference for the linearity.)
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15.5 Directivity

Testing Procedure

15.5 Directivity

Connecet the Short Standard (o Test Port 1 as shown in the [ollowing diagram.

[] e s coumomay e

' — e
HETT

7] E g

[0 iw]

l_-lfl' Short Standard

Figure 15-4  Dircclivily

Press Start, 3, 0, U, k/, Stop, 2, 0 and G/p.
Start Frequency is scl o 300 KHz, and Stop Frequency is sel 1o 20 GHz.

Press Cal, Standard Cal and Normalize Short.
Short Normalize is executed.

Disconnect the Short Standard [rom Test Port 1, and conneet the Load Standard.
The displayed S11 data is the directivity. Confirm the value vsing a marker.

<Confirm> -13 dB or lower at 300 kHz - 500 MH7
-23dB or lower at 500 MHz - 1.2 GHz
-20:dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GH~

If the external power amplificr connection port is added.
-13dB or lower at 300 kHz - 500 MHz

-23 dB or lower at 500 MHz - 1.2 GHz

-18 dB or lower at 1.2 GHz - 4.5 GHz

-9 dB or lower at 4.5 GHz - 18 GHz

-8 dB or lower at 18 GHz - 20 GHz

In the 6-port type

-13 dB or lower at 300 kHz - 500 MH~
-22 dB or lower at 500 MHz - 1.2 GH~
-200dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GHz

Press Meas, Measure More and §22.
The Trace paramceler is changed 10 §22.

Connect the Short Standard to Test Port 2.

Press Cal, Standard Cal and Normalize Short.
Short Normalize is executed.

15-7



R3860A/R3TTO/R3768 Operation Manual

15.5 Directivity

7. Disconnect the Short Standard from Test Port 2, and connect the L.oad Standard.
The displayed §22 data is the directivity. Confirm the value using a marker.

<Confirm> -13 dB or lower at 300 kHz - 500 MHz
-23 dB or lower at 500 MHz - 1.2 GHz
-20dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GHz

If the external power amplifier connection port is added.
-13 dB or lower at 300 kHz - 500 MHz

-23 dB or lower at 500 MHz - 1.2 GHz

-18 dB or lower at 1.2 GHz - 4.5 GHz

-9dB or lower at 4.5 GHz - 18 GHz

-8 dB or lower at 18 GHz - 20 GHz

In the 6-port type

-13 dB or lower at 300 kHz - 500 MHz
-22 dB or lower at 500 MHz - 1.2 GHz
-20 dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GH~
-8 dB or lower at 18 GHz - 20 GHz

For 3-port type, 4-port type and 6-port type

8.  Press Meas, Measure More and 833,
The Trace parameter is changed to S33.

9. Connect the Short Standard to Test Port 3.
Press Cal, Standard Cal and Normalize Short.
Short Normalize is executed.

10. Disconnect the Short Standard rom Test Port 3, and connect the Load Standard.
The displayed 533 data is the directivity. Confirm the value using a marker.

<Confirm> -13 dB or lower at 300 kHz - 500 MHz
-23 dB or lower at 500 MHz - 1.2 GHz
-20 dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GHz

I[ the external power amplilier connection port is added.
-13 dB or lower at 300 kHz - 500 MHz

-23 dB or lower at 500 MHz - 1.2 GHz

-18 dB or lower at 1,2 GH7 - 4.5 GHz

-9.dB or lower at 4.5 GHz - 18 GHz

-8 dB or lower at 18 GHz - 20 GHz

In the 6-port type

-13 dB or lower at 300 kHz - 500 MHz
-22 dB or lower at 500 MHz - 1.2 GHe
-20dB or lower at 1.2 GHz - 4.5 GHe
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GHz
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15.5 Directivity

For 4-port type and 6-port type

For 6-porl type

1.

12.

14.

Press Meas, Measure More and S44.
The Trace paramcler is changed 1o §44.

Connect the Short Standard to Test Port 4.
Press Cal, Standard Cal and Normalize Short.
Short Normalize is executed.

. Disconnect the Short Standard from Test Port 4, and connect the Load Standard.

The displayed S44 data is the directivity, Confirm the value using a marker,

<Conlirm> -13 dB or lower at 300 kHz - 500 MHz
-23dB or lower at 500 MHz - 1.2 GHz
20 dB or lower at 1.2 GHz - 4.5 GHz
-12dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GH~

If the external power amplificr connection port is added.
-13 dB or lower at 300 kHz - 500 MHz

-23 dB or lower at 500 MHz - 1.2 GHz.

-18 dB or lower at 1.2 GHz - 4.5 GHz

-9 dB or lower at 4.5 GHz - 18 GHz

-8 dB or lower at 18 GHz - 20 GHz

In the 6-port type

-13 dB or lower at 300 kHz - 500 MH~
-22 dB or lower at 500 MHz - 1.2 GHe
-200dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GH~»

Press Meas, Measure More and §55.
The Trace parameter is changed to §55.

. Conncel the Short Standard o Test Port 5.

Press Cal, Standard Cal and Normalize Short.
Short Normalize is executed.

. Disconnect the Short Standard (rom Test Port 5, and connect the Load Standard.

The displayed S55 data is the directivity. Confirm the value using a marker.

<Confirm> -13 dB or lower at 300 kHz - 500 MHz
-22 dB or lower at 500 MHz - 1.2 GHe
-200dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GH~»

. Press Meas, Measure More and 566.

The Trace parameter is changed to S66.

. Connect the Short Standard to Test Port 6.

Press Cal, Standard Cal and Normalize Short.
Short Normalize is executed.
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15.5 Directivity

19. Disconnect the Short Standard from Test Port 6, and connect the [.oad Standard.
The displayed S66 data is the directivity. Confirm the value using a marker.

<Confirm> -13 dB or lower at 300 kHz - 500 MHz
-22 dB or lower at 500 MHz - 1.2 GHz
-20dB or lower at 1.2 GHz - 4.5 GHz
-12 dB or lower at 4.5 GHz - 18 GHz
-8 dB or lower at 18 GHz - 20 GHz
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15.6 Load Match

Testing Procedure

1.

15.6 Load Match

Connect the RF Cable 1o Test Port 2 as shown in the l[ollowing diagram.

Standard
11+ o—

Figure 15-5 Load Match

Press Start, 3,0, 0, kiu, Stop, 2, 0, G/p, Meas, Measure More and $22.
This operation sets Start Frequency to 300 kHz, Stop Frequency to 20 GHz, and
the Trace parameler 1o 822.

Press Cal, Standard Cal, Full I-port Cal and Port 2.

Connect the Open Standard to the RF cable tip, and press Port2 Open.
Connect the Short Standard (o the RF cable ip, and press Pore2 Short.
Connecet the Load Standard 1o the RFE cable tip, and press Port2 Load.
This operation executes 1-port full calibration for Test Port 2.

NOTE:  Before executing the I-port full calibration, select or enter the characteristic
values in each standards of open, short, and load. For more information,
refer to 4, "CALIBRATION",

Press Done.
Calibration is completed.

Disconnect the Load Standard from the RF Cable, and connect the RF Cable to
Test Port 1. The displayed S22 is the Load Match of Test Port 1. Confirm the
value using a marker.

<Conlirm> -14 dB or lower at 300 kHz - 1 MHz
20 dB or lower at 1 MHz - 1.0 GHz
-18 dB or lower at 1.0 GHz - 4.0 GHz
-12 dB or lower at 4.0 GHz - 8.0 GHz
-13:dB or lower at 8.0 GHz - 20 GHz

Press Meas and S11.
The Trace parameter is setto SL1,
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15.6 Load Match

7.  Disconnect the RF Cable from Test Port 2.
Press Cal, Standard Cal, Full 1-port Cal and Port 1.
Connect the Open Standard to the RF Cable tip, and press Port! Open.
Conneet the Short Standard o the RFE Cable tp, and press Portl Short.
Connect the Load Standard to the RF Cable tip, and press Port! Load.
This operation executes L-port full calibration for Test Port 1.

NOTE:  Before executing the I-port full calibration, select or enter the characteristic
values in each standards of open, short, and load. For more information,
refer to 4, "CALIBRATION.

8. Press Done.
Calibration is compleled.

9. Disconnect the Load Standard from the RF Cable, and connect the RF Cable to
Test Port 2. The displayed S11 is the Load Match of Test Port 2. Confirm the
value using a marker.

<Confirm> -14 dB or lower at 300 kHz - 1 MHz
-20 dB or lower at 1 MHz - 1.0 GHz
-18 dB or lower at 1,0 GHz7 - 4.0 GHz
-12 dB or lower at 4,0 GHz - 8.0 GHz
-10 dB or lower at 8.0 GHz - 20 GHz

For 3-port type, 4-port type and 6-port type

10. Disconnect the RFE Cable [rom Test Port 2, and connect it 1o Test Port 3. The dis-
played S11 is the Load Match of Test Port 3. Conlirm the value using a marker.

<Confirm> -14 dB or lower at 300 kHz - 1 MHz
-20 dB or lower at 1 MHz - 1.0 GHz
-18 dB or lower at 1.0 GHz - 4.0 GHz
-12 dB or lower at 4.0 GHz - 8.0 GHz
-10 dB or lower at 8.0 GHz - 20 GHz

For 4-port type and 6-port type

11. Disconnect the RF Cable from Test Port 3, and connect it to Test Port 4. The dis-
played S11 is the Load Match of Test Port 4. Confirm the value using a marker.

<Confirm> -14 dB or lower at 300 kHz - 1 MHz
-20dB or lower at 1 MHz - 1.0 GHz
-18 dB or lower at 1.0 GHz - 4.0 GHz
-12 dB or lower at 4.0 GHz - 8.0 GHz
-10 dB or lower at 8.0 GHz - 20 GH~
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For 6-port type

12,

15.6 Load Match

Disconnect the RF Cable from Test Port 4, and connect it to Test Port 5. The dis-
played 811 is the Load Match of Test Port 5. Conlirm the valuc using a marker.

<Confirm> -14 dB or lower at 300 kHz - 1 MHz
20 dB or lower at 1 MHz - 1.0 GHz
-18 dB or lower at 1.0 GHz - 4.0 GHz
-12 dB or lower at 4.0 GHz - 8.0 GHz
-13:dB or lower at 8.0 GHz - 20 GHz

. Disconnect the RF Cable from Test Port 3, and connect it to Test Port 6. The dis-

played S11 is the Load Match of Test Port 6. Confirm the value using a marker.

<Conlirm> -14 dB or lower at 300 kHz - 1 MHz
20 dB or lower at 1 MHz - 1.0 GHz
-18 dB or lower at 1.0 GHz - 4.0 GHz
-12 dB or lower at 4.0 GHz - 8.0 GHz
-13:dB or lower at 8.0 GHz - 20 GHz
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15.7 Noise Level

15.7 Noise Level

15-14

Testing Procedure

1.

Conneel the Load Standard 1o Test Port 1 as shown in the [ollowing diagram.

I_-ﬁ'Loacl Standard

Figure 13-6 Noise Level

Press Start, 3,0, 0, k/L, Stop, 7,0, 0, M/n, Qutput Power, -, 1,0, ENT, Measure-
ment Point, 1,6,0, 1, ENT, Avg, IF RBW and 100 KH;.

This operation scls Start Frequeney o 300 kHe, Siop Frequency o 700 MHe,
Qulput power 10 -10 dBm, Mcasuremenl Point 1o 1601, and RBW o 100 kHz.

Press Format, Smoothing, Smoothing off, Smoothing Aperture, 2, 0 and ENT.
This operation sets Smoothing to ON and a Smoothing Aperture of 20%.

Press Config, Service Menu, Absolute Meas, Source Port 2 and A.
This operation sets signal output to Port 2, and A as the trace parameter {from the
service mode.

The displayed data is the noise level of Test Port 1 at 300 kHz 1o 700 MHe. Con-
firm the value using a marker.

<Confirm> 8-GHz type  -75dB or less
20-GHz type -77 dB or less

Il the external power amplilicr connection porl is added or in
the 6-port type

8-GHz type  -70 dB or less

20-GHz type -72dB or less

Press Start, 7. 0, 0. M/n, Stop. 8 (press 7, .. 9, 2 when using 20-GHz type), and
G/p.

Sets the start frequency to 700 MHz and the stop frequency to 8 GHz (7.92 GHz
when using a 20-GHvz type).

The displayed data is the noise level of the Test Port | when the frequency is from
700 MHz to 8 GHz (7.92 GHz when using a 20-GHz type). Check the value by
the marker.

<Confirm> 8-GHz type  -80dB or less
20-GHz tvpe -89 dB or less

If the external power amplifier connection port is added and in
the 6-port type

8-GHz type  -75dB orless

20-GHz type -84 dB or less
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15.7 Noise Level

Press Start, 7, ., 9, 2, G/p, Stop, 2, 0 and G/p.
This operation sets Start Frequency to 7.92 GHz, and Stop Frequency to 20 GHz.

The displayed data is the noise level of Test Port 1 at 7.92 GHe (o 20 GHe. Con-
firm the value using a marker.

<Confirm=> -74 dB or less
If the external power amplitier connection port is added and in

the 6-porl Lype
-69 dB or less

Disconnect the Load Standard from Test Port 1, and connect it to Test Port 2.

Press Start, 3,0, 0, k/, Stop, 7, 0, 0 and M/n.
This operation sets Start Frequency to 300 kHz, and Stop Frequency to 700 MHz.

Press Config, Service Menu, Absolute Meas, Source Port I and B,
This operation sets signal outpul 1o Port 1, and B as the trace parameler [rom the
service mode.

The displayed data is the noise level of Test Port 2 at 300 kHz to 700 MHz. Con-
firm the value using a marker.

<Conlirm> 8-GHz1iype -75dB or less
20-GHz type -77 dB or less

If the external power amplitier connection port is added and in
the 6-port type

8-GHz iype  -70 dB or less

20-GHz type -72 dB or less

. Press Start, 7. 0, 0, M/n, Stop, 8 (press 7, ., 9, 2 when using 20-GHz type), and

G/p.
Sels the start [requency o 700 MHz and the stop [requency to 8 GHe (7.92 GHz
when using a 20-GHz type).

The displayed data 1s the noise level of the Test Port 1 when the frequency is from
700 MHz 1o 8 GHz (7.92 GHz when using a 20-GHz type). Check the value by
the marker.

<Confirm> 8-GHz type -80 dB or less
20-GHz type -89 dB or less

If the external power amplificr conneclion port is added and in
the 6-port type

8-GHz type -75 dB or less

20-GHz type -84 dB or less

. Press Start, 7, ., 9, 2, G/p, Stop, 2,0 and G/p.

This operation sets Start Frequency to 7.92 GHz, and Stop Frequency to 20 GHz.

The displayed data is the noise level of Test Port 1 at 7.92 GHz to 20 GHz. Con-
firm the value using a marker.

<Contirm> -74 dB or less

If the external power amplitier connection port is added and in
the 6-port type
-69 dB or less
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15.7 Noise Level

15-16

For 3-port type, 4-port type and 6-port type

12,

13.

14.

16.

Disconnect the Load Standard from Test Port 2, and connect it to Test Port 3,

Press Start, 3, 0, 0, k/1, Stop, 7, 0, (0 and M/n.
This operation sets Start Frequency to 300 kHz, and Stop Frequency to 700 MHz.

Press Config, Service Menu, Absolute Meas, Source Port I and C.
This operation sets C as the race parameter from the service mode.

The displayed data is the noise level of Test Port 3 at 300 kHz to 700 MHz. Con-
firm the value using a marker.

<Confirm> 8-GHz typc  -75dB or less
20-GHz iype -77 dB or less

If the external power amplifier connection port is added and in
the 6-port type

8-GHz type -70dB or less

20-GHz type =72 dB or less

. Press Start, 7, 0, 0, M/n, Stop, 8 (press 7, ., 9, 2 when using 20-GHz type), and

G/p.

Sets the start frequency 1o 700 MHz and the stop [requency o 8 GHz (7.92 GHz
when using a 20-GHvz type).

The displayed data is the noise level of the Test Port | when the frequency is from

700 MHz~ to 8 GHz (7.92 GHz when using a 20-GHz. type). Check the value by
the marker.

<Confirm> 8-GHz type  -80 dB or less
20-GHz tvpe -89 dB or less

If the external power amplifier connection port is added and in
the 6-port Llype

8-GHz type -75dB or less

20-GHz type -84 dB or less

Press Start, 7, ., 9, 2, G/p, Stop, 2, 0 and G/p.
This operation sets Starl Frequencey o 7.92 GHey, and Stop Frequency o 20 GHe.

The displayed data is the noise level of Test Port 1 at 7.92 GHz to 20 GHz. Con-
firm the value using a marker.

<Conlirm> -74 dB or lcss

If the external power amplifier connection port is added and in
the 6-port type
-69 dB or less
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15.7 Noise Level

For 4-port type and 6-port type

For 6-port type

17.
18.

20,

21.

22.

Disconnect the Load Standard trom Test Port 3, and ¢connect it to Test Port 4,

Press Start, 3, 0, 0, k/y, Stop, 7, 0, 0 and M/n.
This operation sets Start Frequency to 300 kHz, Stop Frequency to 700 MHz, and
RBW to 10 kHz.

. Press Config, Service Menu, Maintenance Meas, Source Porf I and D.

This operation sets D as the trace parameter from the service mode.

The displayed data is the noise level of Test Port 4 at 300 kHz to 700 MHz, Con-
firm the value using a marker.

<Conlirm> 8-GHz1ype -75dB orless
20-GHz type -77 dB or less

If the external power amplifier connection port is added and in
the 6-porl Lype

8-GHez type  -70/dB or less

20-GHz type -72 dB or less

Press Start, 7, 0, 0, M/n, Stop, 8 (press 7, ., 9, 2 when using 20-GHz type), and
G/p.

Sels the start [requency o 700 MHz and the stop [requency o 8 GHz (7.92 GHe
when using a 20-GHz type).

The displayed data is the noise level of the Test Port 1 when the frequency is from
700 MHz 1o 8 GHz (7.92 GHz when using a 20-GHz type). Check the value by
the marker.
<Confirm> 8-GHz type -80 dB or less

20-GHz type -89 dB or less

If the external power amplifier connection port is added and in

the 6-port type

8-GHz type -75 dB or less
20-GHz type -84 dB or less

Press Start, 7, .,9, 2, G/p, Stop, 2, 0 and G/p.
This operation sets Start Frequency to 7.92 GHz, and Stop Frequency to 20 GHz.

The displayed data is the noise level of Test Port 1 at 7.92 GHz to 20 GHz, Con-
firm the value using a marker.

<Confirm> -74 dB or less

If the external power amplifier connection port is added and in
the 6-port type
-69 dB or less

Dhsconnect the Load Standard from Test Port 4, and conncet it to Test Port 5.

. Press Start, 3,0, 0, ki, Stop, 7, 0, 0 and M/n.

This operation sets Start Frequency to 300 kHz, Stop Frequency to 700 MHz, and
RBW to 10 kHz.
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15.7 Noise Level

15-18

24.

25.

26.

27.
28.

29,

30.

3l

Press Config, Service Menu, Maintenance Meas, Source Port 1 and E.
This operation sets E as the trace parameter from the service mode.

The displayed data is the noise level of Test Port 5 at 300 kHz 1o 700 MHe. Con-
firm the value using a marker.

<Confirm> 8-GHz type  -70 dB or less
20-GHz type -72dB or less

Press Start, 7, 0, 0, M/n, Stop, 8 (press 7, ., 9, 2 when using 20-GHz type), and
G/p.

Sets the start frequency to 700 MHz and the stop frequency to 8 GHz (7.92 GH~
when using a 20-GHz type).

The displayed data is the noisc level of the Test Port 5 when the [requency is [rom
700 MHz to 8 GHz (7.92 GHz when using a 20-GHz type). Check the value by
the marker,

<Confirm> 8-GHz typc  -75dB or less
20-GHz iype -84 dB or less

Press Start, 7, ., 9, 2, G/p, Stop, 2, 0 and G/p.
This operation sets Start Frequency to 7.92 GHz, and Stop Frequency to 20 GHz.

The displaycd data is the noise level of Test Port 5 at 7.92 GHz 10 20 GHe. Con-
firm the value using a marker.

<Confirm> -69 dB or less
Disconneel the Load Standard (rom Test Port 5, and conneclt it to Test Port 6.

Press Start, 3,0, 0, k/u, Stop, 7, 0, 0 and M/n.
This operation sets Start Frequency to 300 kHz, Stop Frequency to 700 MHz, and
RBW Lo 10 kHz.

Press Config, Service Menu, Maintenance Meas, Source Portf I and F.
This operation sets F as the trace parameter from the service mode,

The displaycd dala is the noise Ievel of Test Port 6 at 300 kHz to 700 MHz. Con-
firm the value using a marker.

<Confirm> 8-GHz type -70dB or less
20-GHz type -72dB or less

Press Start, 7, 0, 0, M/n, Sfop, 8 (press 7, ., 9, 2 when using 20-GHe type), and
G/p.

Sets the start frequency to 700 MHz and the stop frequency to 8 GHz (7.92 GHz
when using a 20-GHvz type).

The displayed data is the noise level of the Test Port 6 when the [requency is from
700 MHz to 8 GHz (7.92 GHz when using a 20-GHz type). Check the value by
the marker.

<Confirm> 8-GHz type  -75dB or less
20-GHz type -84 dB or less

Press Start, 7, ., 9, 2, G/p, Stop, 2, 0 and G/p.
This operation sets Start Frequency to 7.92 GHz, and Stop Frequency to 20 GHz.

The displayed data is the noise level of Test Port 6 at 7.92 GHz 1o 20 GHz. Con-
firm the value using a marker.

<Confirm> -69 dB or less
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15.8 Crosstalk

Testing Procedure

Test Port | Crosstalk

2.

15.8 Crosstalk

Press Start, 3, 0, O, K/, Stop, 2, 0, G/p, IF RBW, 10 Hz, Format, Smoothing,
Swmoothing off, Smoothing Aperture, 1, ENT, Stimulus, Output Power, 1,3 and
ENT

Sets the start frequency to 300 kHz, the stop frequency to 20 GHz, RBW to 10
Hz, the smoothing 1o ON, the smoothing aperture o 1%, and the outpul POWER
t0 +13 dBm (some products are limited by MAX POWER).

Conncel the Load Standard (o Test Port 1 and the Short Standard o Test Port 2
as shown in the following diagram.

—_——
=

Load Standard Short Standard
Figure 15-7 Crosstalk

Press Meas, Measure More and 512.
The Trace paramcler is scl o S12.

The displayed S12 is the crosstalk from Test Port 2 to Test Port 1. Confirm the
value using a marker.

<Conlirm> -110dB or lower at 300 kHz - 700 MHz
-120:dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - § GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplificr connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GHz

-100 dB or lower at 4 GHz - 8 GH~»

-95 dB or lower at 8 GHz - 16 GHz

90 dB or lower at 16 GHz - 20 GHz

In the 6-port type

-0} dB or lower at 300 kHz - 700 MHz~
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz
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15.8 Crosstalk

15-20

For 3-port type, 4-port type and 6-port type

4. Disconnect the Short Standard from Test Port 2, and connect it to Test Port 3.

5. Press Meas, Measure More and §13.
The Trace parameter is set to S13.

The displayed S13 is the crosstalk from Test Port 3 to Test Port 1. Confirm the
value using a marker.

<Confirm:>

For 4-port type and 6-port type

-110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110°dB or lower at 4 GHz - 8 GH~
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHze - 4 GH:z

-100 dB or lower at 4 GHe - 8 GHe

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GH>~.

In the 6-port Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz

6. Disconnect the Short Standard from Test Port 3, and connect it to Test Port 4.

7. Press Meas. Measure More and S14.
The Trace parameter is set to S14.

The displayed S14 is the crosstalk from Test Port 4 to Test Port 1. Confirm the
value using a marker.

<Confirm:>

-110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GH7
-110°dB or lower at 4 GHz - 8 GH~
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHze - 4 GH:z

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GH>~.

In the 6-port Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHez - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz
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For 6-port type

10.

Test Port 2 Crosstalk

15.8 Crosstalk

Disconnect the Short Standard from Test Port 4, and connect it to Test Port 5.

Press Meas, Measure More and SI5.
The Trace parameter is set to S15.

The displayed S15 is the crosstalk from Test Port 5 to Test Port 1. Confirm the
value using a marker.

<Contirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH7
-85 dB or lower at 8 GHz - 16 GHz
-80dB or lower at 16 GHz - 20 GHz

Disconnect the Short Standard from Test Port 3, and connect it to Test Port 6.

. Press Meas, Measure More and S16.

The Trace parameter is set to S16.

The displayed S16 is the ¢rosstalk from Test Port 6 to Test Port 1, Confirm the
value using a marker.

<Conlirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GH~
-80 dB or lower at 16 GHe - 20 GHe

Connect the Load Standard to Test Port 2 and the Short Standard to Test Port 1,

. Press Meas, Measure More and S21.

The Trace parameter is set to S21.

The displayed S21 is the crosstalk from Test Port 1 to Test Port 2. Confirm the
value using a marker.

<Contirm> -110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GHz

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GHz

In the 6-porl Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-9 dB or lower at 4 GHz - 8 GH~

-85 dB or lower at 8 GHz - 16 GHe
-80 dB or lower at 16 GHe - 20 GHe
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15.8 Crosstalk

15-22

For 3-port type, 4-port type and 6-port type

14. Disconnect the Short Standard from Test Port 1, and connect it to Test Port 3.

15. Press Meas, Measure More and $23.
The Trace parameter is set to S23.

The displayed 523 is the crosstalk from Test Port 3 to Test Port 2. Confirm the
value using a marker.

<Confirm:>

For 4-port type and 6-port type

-110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110°dB or lower at 4 GHz - 8 GH~
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHze - 4 GH:z

-100 dB or lower at 4 GHe - 8 GHe

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GH>~.

In the 6-port Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz

16. Disconnect the Short Standard from Test Port 3, and connect it to Test Port 4.

17. Press Meas. Measure More and S24.
The Trace parameter is set to S24.

The displayed 524 is the crosstalk from Test Port 4 to Test Port 2. Confirm the
value using a marker.

<Confirm:>

-110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GH7
-110°dB or lower at 4 GHz - 8 GH~
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHze - 4 GH:z

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GH>~.

In the 6-port Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHez - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz
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For 6-port type

20.
21.

15.8 Crosstalk

. Disconnect the Short Standard from Test Port 4, and connect it to Test Port 5.

. Press Meas, Measure More and §235.

The Trace parameter is set to S25.

The displayed S25 is the crosstalk from Test Port 5 to Test Port 2. Confirm the
value using a marker.

<Contirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH7
-85 dB or lower at 8 GHz - 16 GHz
-80dB or lower at 16 GHz - 20 GHz

Disconnect the Short Standard from Test Port 3, and connect it to Test Port 6.

Press Meas, Measure More and S26.
The Trace parameter is set to S26.

The displayed $26 is the ¢rosstalk from Test Port 6 to Test Port 2, Confirm the
value using a marker.

<Conlirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GH~
-80 dB or lower at 16 GHe - 20 GHe

Test Port 3 Crosstalk (For 3-port type, 4-port type and 6-port type)

22,

23.

Connect the Load Standard to Test Port 3 and the Short Standard to Test Port 1,

Press Meas, Measure More and $31.
The Trace parameter is set to S31.

The displayed 831 is the crosstalk from Test Port 1 to Test Port 3. Confirm the
value using a marker.

<Contirm> -110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GHz

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GHz

In the 6-porl Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-9 dB or lower at 4 GHz - 8 GH~

-85 dB or lower at 8 GHz - 16 GHe
-80 dB or lower at 16 GHe - 20 GHe

15-23



R3860A/R3TTO/R3768 Operation Manual

15.8 Crosstalk

24. Disconnect the Short Standard from Test Port 1, and connect it to Test Port 2.

25. Press Meas, Measure More and S32.
The Trace paramelter is sct 1o 532,

The displayed S32 is the crosstalk from Test Port 2 to Test Port 3. Confirm the
value using a marker.

<Conlirm> -110dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GH~

I[ the external power amplilier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GH7

-100 dB or lower at 4 GH7z - 8 GH=z

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GHz

In the 6-port type

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHze - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz~.

For 4-port Lype and 6-port Lype

26. Disconnect the Short Standard from Test Port 2, and connect it to Test Port 4.

27. Press Meas, Measure More and $34.
The Trace paramelter is scl 1o 534,

The displayed S34 is the crosstalk from Test Port 4 to Test Port 3. Confirm the
value using a marker.

<Conlirm> -110dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHe

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GH7

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GHz

In the 6-port type

-90 dB or lower at 300 kHez - 700 MHz
-100 dB or lower at 700 MHze - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GH~ - 20 GHz
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For 6-port type

28.
29.

30.
31.

15.8 Crosstalk

Disconnect the Short Standard from Test Port 4, and connect it to Test Port 5.

Press Meas, Measure More and 8§35.
The Trace parameter is set to S35.

The displayed 835 is the crosstalk from Test Port 3 to Test Port 3. Confirm the
value using a marker.

<Contirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH7
-85 dB or lower at 8 GHz - 16 GHz
-80dB or lower at 16 GHz - 20 GHz

Disconnect the Short Standard from Test Port 3, and connect it to Test Port 6.

Press Meas, Measure More and 836.
The Trace parameter is set to S36.

The displayed S36 is the ¢rosstalk from Test Port 6 to Test Port 3, Confirm the
value using a marker.

<Conlirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GH~
-80 dB or lower at 16 GHe - 20 GHe

Test Port 4 Crosstalk (For 4-port type and 6-port type)

32,

33.

Connect the Load Standard to Test Port 4 and the Short Standard to Test Port 1,

Press Meas, Measure More and S41.
The Trace parameter is set to S41.

The displayed 841 is the crosstalk from Test Port 1 to Test Port 4. Confirm the
value using a marker.

<Contirm> -110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GHz

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GHz

In the 6-porl Lype

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-9 dB or lower at 4 GHz - 8 GH~

-85 dB or lower at 8 GHz - 16 GHe
-80 dB or lower at 16 GHe - 20 GHe
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15.8 Crosstalk

15-26

34.

35,

36.

Disconnect the Short Standard from Test Port 1, and connect it to Test Port 2.

Press Meas, Measure More and S42.
The Trace paramelter is scl 1o 542,

The displayed S42 is the crosstalk from Test Port 2 to Test Port 4. Confirm the
value using a marker.

<Conlirm> -110dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GHz
-110 dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GH~

I[ the external power amplilier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GH7

-100 dB or lower at 4 GH7z - 8 GH=z

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHz - 20 GHz

In the 6-port type

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHze - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz~.

Disconncel the Short Standard from Test Port 2, and conncect it 1o Test Port 3.

. Press Meas. Measure More and 543.

The Trace parameter is set to 543,

The displayed S43 is the crosstalk [rom Test Port 3 to Test Port 4. Conlirm the
value using a marker.

<Confirm> -110 dB or lower at 300 kHz - 700 MHz
-120 dB or lower at 700 MHz - 4 GH7
-110dB or lower at 4 GHz - 8 GHz
-105 dB or lower at 8 GHz - 16 GHz
-100 dB or lower at 16 GHz - 20 GHz

If the external power amplifier connection port is added.
-100 dB or lower at 300 kHz - 700 MHz

-105 dB or lower at 700 MHz - 4 GHz

-100 dB or lower at 4 GHz - 8 GHz

-95 dB or lower at 8 GHz - 16 GHz

-90 dB or lower at 16 GHr - 20 GHz

In the 6-port type

-90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHez - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz
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For 6-port type

38.
39.

40.
41,

15.8 Crosstalk

Disconnect the Short Standard from Test Port 3, and connect it to Test Port 5.

Press Meas, Measure More and S45.
The Trace parameter is set to S45.

The displayed 845 is the crosstalk from Test Port 3 to Test Port 4. Confirm the
value using a marker.

<Contirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH7
-85 dB or lower at 8 GHz - 16 GHz
-80dB or lower at 16 GHz - 20 GHz

Disconnect the Short Standard from Test Port 3, and connect it to Test Port 6.

Press Meas, Measure More and S46.
The Trace parameter is set to S46.

The displayed S$46 is the ¢rosstalk from Test Port 6 to Test Port 4, Confirm the
value using a marker.

<Conlirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GH~
-80 dB or lower at 16 GHe - 20 GHe

Test Port 5 Crosstalk (For 6-port type)

42,

43.

44.
45.

Connect the Load Standard to Test Port 5 and the Short Standard to Test Port 1,

Press Meas, Measure More and $51.
The Trace parameter is set to S51.

The displayed S51 is the crosstalk from Test Port 1 to Test Port 5. Confirm the
value using a marker.

<Contirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH7
-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz

Disconnect the Short Standard from Test Port 1, and connect it to Test Port 2.

Press Meas, Measure More and 852,
The Trace parameter is set to S52.

The displayed S52 is the ¢rosstalk from Test Port 2 to Test Port 5, Confirm the
valuc using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-9 dB or lower at 4 GHz - 8 GH~
-85 dB or lower at 8 GHz - 16 GHe
-80 dB or lower at 16 GHe - 20 GHe
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15.8 Crosstalk

46. Disconnect the Short Standard from Test Port 2, and connect it to Test Port 3.

47. Press Meas, Measure More and S53.
The Trace paramelter is scl 1o 853,

The displayed S53 is the crosstalk from Test Port 3 to Test Port 5. Confirm the
value using a marker.
<Conlirm> -90 dB or lower at 300 kHz - 700 MHz

-100 dB or lower at 700 MHz - 4 GHz

-90 dB or lower at 4 GHz - 8 GHz

-85 dB or lower at 8 GHz - 16 GHz

-80 dB or lower at 16 GHz - 20 GHz

48. Disconnect the Short Standard from Test Port 3, and connect it to Test Port 4.

49, Press Meas, Measure More and S54.
The Trace parameder is scl o S54.

The displayed 554 is the crosstalk from Test Port 4 to Test Port 5. Confirm the
value using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHze - 4 GHz
-90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz~.

50. Disconnect the Short Standard [rom Test Port 4, and connect it 1o Test Port 6.

51. Press Meas, Measure More and 556.
The Trace parameter is set to S56.

The displayed S56 is the crosstalk [rom Test Port 6 1o Test Port 5. Conlirm the
value using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GH7
-90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz

Test Porl 6 Crosstalk (For 6-porl type)

52. Connect the Load Standard to Test Port 6 and the Short Standard to Test Port 1.

53. Press Meas, Measure More and S61.
The Trace parameder is scl o S61.

The displayed 561 is the crosstalk from Test Port 1 to Test Port 6. Confirm the
value using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHe
-90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GH~ - 20 GHz
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54.
55.

56.
57.

58.
59.

6o,
6l.

15.8 Crosstalk

Disconnect the Short Standard from Test Port 1, and connect 1t to Test Port 2.

Press Meas, Measure More and 562.
The Trace paramcler is scl Lo S62.

The displayed S62 is the crosstalk from Test Port 2 to Test Port 6. Confirm the
value using a marker.

<Conlirm> -90 dB or lower at 300 kHz - 700 MHz
-100dB or lower at 700 MHz - 4 GHz
90 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GH~
-8 dB or lower at 16 GH7 - 20 GHz

Disconnect the Short Standard from Test Port 2, and connect it to Test Port 3.

Press Meas, Measure More and 563.
The Trace paramceler is scl Lo S63.

The displayed 863 is the crosstalk from Test Port 3 to Test Port 6. Confirm the
value using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH:
-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GH=z

Dhsconnect the Short Standard [rom Test Port 3, and conncet it to Test Port 4.

Press Meas, Measure More and 564.
The Trace parameter is set to S64.

The displayed §64 is the crosstalk [rom Test Port 4 to Test Port 6. Conlirm the
value using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MH7
-100 dB or lower at 700 MHz - 4 GHz
-9 dB or lower at 4 GHz - 8 GHz
-85 dB or lower at 8 GHz - 16 GHz
-80 dB or lower at 16 GHz - 20 GHz

Disconnect the Short Standard [rom Test Port 4, and connect it to Test Port 3.

Press Meas, Measure More and $65.
The Trace parameter is set to S63.

The displayed 865 is the crosstalk [rom Test Port 5 o Test Port 6. Conlirm the
valuc using a marker.

<Confirm> -90 dB or lower at 300 kHz - 700 MHz
-100 dB or lower at 700 MHz - 4 GHz
-90 dB or lower at 4 GHz - 8 GH:
-85 dB or lower at 8 GHz - 16 GHe
-80 dB or lower at 16 GHz - 20 GHz
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15.9 Dynamic Level Accuracy

15.9 Dynamic Level Accuracy

Measurements of the analyzer are expressed as vector data, so the dynamic level accuracy of phase charac-
teristics is assured by magnitude characteristics satistying standards. As a result. this section explains the
method for confirming the dynamic level accuracy of magnitude characteristics.

Testing Procedure

Dynamic Level Accuracy ol Test Port 1

L.

8]

Connect a 3 dB fixed attenuator and a step attenuator to Test Port 1 and Test Port
2 using RF Cables as shown in the following diagram.

Step Allenuator 3 dB Fixed Atlenuator

Figure 15-8 Dynamic Level Accuracy

Press Center, 5, 0, M/n, Span, 0, ENT, Qutput Power, 1, 0, ENT, IF RBW and
100 Hz.

This operation sets Center Frequency to 50 MHz, Frequency Span to 0 Hz, Out-
put power o 10 dBm (1 dBm for 20-GHz type}, and RBW 1o 100 Hz.

Press Meas. Measure More and 512.
The Trace parameter is set to S12.

Set the step attenuator o 20 dB.

Press Cal, Standard Cal and Normalize Open/Thru.
This operation executes Thru Normalize.

Sct the step altenuator (o 0 dB.

Acquire the Trace data using a marker.
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8.

11.

12.

15.9 Dynamic Level Accuracy

Repeat steps 6 and 7 in accordance with the following table.

Step Altenuator Sciling | Dynamic Level Accuracy Standard Value

0dB +0.2 dB (300 kHz 10 4.0 GHz)
+0.4 dB (4.0 GH7 to 8 GH7)
+0.4 dB (8 GHz to 20 GHz)

10 dB +0.05 dB
20 dB Standard
30dB +0.05 dB
40 dB +0.05 dB
50 dB +0.05 dB
60 dB +0.10 dB

<Conlirm> Conflirm that dynamic level accuracy is within the standard values ol
the above table for the various step attenuator setting values.

The dynamic level accuracy = (the S12 read value) - (the step atten-
ualor valuc)

CAUTION: Use a value calibrated from a 20 dB standard as the step attenuator
value. When 19.95 dB is calibrated as the difference from 20 dB at a
setting of (1 dB, the step attenunator value is 19.95 dB.

Press Center, 3 and G/p.
The frequency is set o 3 GHz.

. Repeat steps 4 through 8 to conlirm dynamic level accuracy at 3 GHe.

Press Center, 8 and G/p.
The frequency is set to 8 GHz,

Repeat steps 4 through 8 1o conlirm dynamic level accuracy al 8 GHe.

Dynamic Level Accuracy of Test Port 2

13.

14,

Press Meas, Measure More and S21.
The Trace paramcler is scl Lo S21.

Repeat steps 4 through 12 to confirm the dynamic level accuracy.

Dynamic Level Accuracy of Test Porl 3 (For 3-port type, 4-port type and 6-port Lype)

15.
16.

17.

Disconnect the RF cable from Test Port 2, and connect 1t to Test Port 3.

Press Meas, Measure More and S31.
The Trace paramcler is scl Lo S31.

Repeat steps 4 through 12 to contirm the dynamic level accuracy.
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15.9 Dynamic Level Accuracy

Dynamic Level Accuracy of Test Port 4 (For 4-port type and 6-port type)

18.
19.

20).

Disconnect the RF cable from Test Port 3, and connect it to Test Port 4.,

Press Meas, Measure More and S41.
The Trace parameter is set to S41.

Repeat steps 4 through 12 to confirm the dynamic level accuracy.

Dynamic Level Accuracy of Test Port 5 (For 6-port type)

21,
22.

23.

Disconnect the RF cable from Test Port 4, and connect it to Test Port 3.

Press Meas, Measure More and S51.
The Trace parameter is set to S51.

Repeat steps 4 through 12 to confirm the dynamic level accuracy.

Dynamic Level Accuracy of Test Port 6 (For 6-port type)

24,
25.

26.

Disconnect the RF cable from Test Port 5, and connect it to Test Port 6.

Press Meas, Measure More and S61.
The Trace parameter is set to S61.

Repeat steps 4 through 12 to confirm the dynamic level accuracy.
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15.10 Attenuation Accuracy (Expanded Power Function)

15.10 Attenuation Accuracy (Expanded Power Function)

15.10.1  Specifications

Relerence Level:  Auenuation (0dB
Attenuation 20) dB: +4 dB
Attenuation 40 dB: =5 dB(8-GHz type)
40d B: 4 dB(20-GHzx type)
Attenuation 60 dB: £6 dB(8-GH7 type)
60 dB: =4 dB(20-GHz type)

15.10.2  Instruments Required

= RF cable (SMA(m)/SMA(m) 50€2)
Recommended model : AQ1253-060

+  Adopter (N(m)/SMA() ) quantity=2
Recommended model : HRM-5548

15.10.3  Testing Procedure

For a 8-GHz type:

1. Connect the RF cable and conversion connector (for OPT 12 or 13, only the RF
cable is used) from TEST PORT 1 to TEST PORT 2 as shown in Figure 15-9.

i SRR TS TF CouR R AT e ]

|
|
()
O
|

21 o

A "

o#a
)

(I,

TEST PORTI TEST PORT2

RF cable

Figure 15-9  Conncctlions {or Attenuation Accuracy Measurements

2, Press Port, More 1/2 and P2,
The measurement porl is sct o P2,

3. Press Config, Service Menu, Absolute Meas and A.
The measurement parameter is set to A.
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15.10.3 Testing Procedure

4. Press Att, Qutput Power, -. 1 and ENT.
The output level is set to -1 dBm.

5. Press Scale, /Div, 2, ENT, Ref Position, 5, # and ENT.
The scale is set to 10 dB/ and the reference position is set to 50 %.

6. Press Avg, IF RBW, More 1/4, More 2/4 and 100HzZ,
The RBW is set 1o 100 Hz.

7. Press Marker.
The marker is displayed.

8. Press Cal, Standard Cal and Normalize Open/Thru.
The normalization is performed.

9, Ensure that the normalization is complete and Correct is set to ON,

10. Press Att, Port I ATT, 2, 0 and ENT.
The attenuator 1s set to 20 dB.

11. Press Scale, Ref Val/Full, -, 2, 0 and ENT.
The reflerence 1s sel 1o -20 dB.

12. Press Marker Search, Search Mode and Max Search.
Confirm the marker value.
<Conflirm> -20dB £ 4 dB or less
13. Press Min Search.
Confirm the marker value.
<Confirm> -20dB % 4 dB or less

14. Press Att, Port 1 ATT, 4, 0 and ENT.
The attenuator is set to 40 dB.

15. Press Scale, Ref Val/Full, -, 4, 0 and ENT.
The reference 1s set to -40 dB.

16. Press Marker Search and Max Search.
Conlirm the marker value.
<Confirm> 40 dB x5 dB or less
17. Press Min Search.
Conlirm the marker valuce.
<Confirm>» -40dB x5 dB or less

18. Press A#t, Port 1 ATT, 6, 0 and ENT.
The atlenuator is sct 1o 60 dB.

19. Press Scale, Ref Val/Full, -, 6, 0 and ENT.
The reference is set to -60 JdB.

20. Press Marker Search and Max Search.
Contfirm the marker value.
<Confirm> -60) dB + 6 dB or less
21. Press Min Search.
Contirm the marker value.
<Confirm> -60 dB + 6 dB or less
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For a 20-GHz type:

15.10.3 Testing Procedure

The following shows a test procedure in a 4-port type analyzer with the first signal
source:

L.
2,

Open all test ports.

Press AVG, IF RBW, 1, §, 0 and ENT.
The RBW is sct to 100 Hz.

Press Config, Service Menu, Absolute Meas and A.

The measurement parameter is set to A.

Press A#t. Qutput Power, -, 1, 0 and ENT.

The autput level is set to - 10 dBm,
For other models, set the output power as follows:

2-port type, 15T SG -7 dBm
34-porl ype, ISTSG |-10dBm
2ND SG +3 dBm

Press Seal, /Div, 10, ENT, Ref Position, 5, 0 and ENT,

The scale is set o 10 dB per division and the reference posilion is st 1o 50%.
Press Cal, Standard Cal and Normalize Open/Thru,

The trace wavelorm is normalized.

Press Marker.

The marker is displayed.

Press Att, Output Power, -, 3, 0 and ENT.

The output level is set to - 30 dBm.
For other models, set the output power as follows:

2-port lype, 18T 5G -27 dBm
34-porl ype, ISTSG |-30dBm
2ND SG -17dBm

Press Marker Search, Search Mode and Max Search.
Check the marker valuc.
<Contirm> -20dB £ 4 dB or less

. Prcss Marker Search, Search Mode and Min Search.

Check the marker value.
<Confirm> -20dB +4 dB or less
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15.10.3 Testing Procedure

I1.

12.

13.

14.

16.

Press Att, Qutput Power, -, 5, 0 and ENT.

The output level is set to - 50 dBm.
For other models, set the oulput power as [ollows:

2-port type, 18T SG -47 dBm
3fM-port type, ISTSG  [-50 dBm
2ND SG -37 dBm

Press Marker Search, Search Mode and Max Search.
Check the marker value.
<Confirm> -40) dB + 4 dB or less

Press Marker Search, Search Mode and Min Search.
Check the marker value.
<Confirm> -40 dB + 4 dB or less

Press Att, Qutput Power, -, 7, 0 and ENT.

The output level is set to - 70 dBm.
For other models, set the output power as follows:

2-porl Lype, 18T 8G -67 dBm
3fM-porttype, ISTSG  [-70dBm
2ND SG -57 dBm

. Press Marker Search, Search Mode and Max Search.

Check the marker value.
<Confirm>» -60 dB * 4 dB or less

Press Marker Search, Search Mode and Min Search.
Check the marker value.
<Confirm> -60 dB + 4 dB or less
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15.11 Qutput Voltage Accuracy (VSIM Function)

15.11 Output Voltage Accuracy (VSIM Function)

15.11.1  Specifications

Accuracy: H(0.15% of selling +3 mV)

15.11.2  Instruments Required

+  Digital Mullimeter
Recommended model : R6581

«  Digital Multimeter inpul cable
Recommended model : AQ1035

15.11.3  Testing Procedure

1. Press VSIM, VSIM ON/OFF {ON), VS CH State, CH A ON/OFF (ON), and
Return,

CH A on the VSIM is sct (o0 ON.

2. Press V Source (VS CH A). V Source ON/OFF (ON), Oufput. and 6, ENT.
A 6V voltage is output to CH A,

3. Set the digital multimeter to the voltage measurement mode. Measure the output
voltage on channel A on the VSIM as shown in Figure 15-10.

NOTE:  When measuring, take great care not to damage the core of the BNC connec-
tor.
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15.11.3 Testing Procedure
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External conductor of BNC Core of BNC
Digital Multimeter
Figure 13-10  Output Voltage Accuracy Measurement on Channel A on the VSIM

4. Ensure that the measured value is within the specification range.
Specification range: 6 V 20.012 V

5. Repeat steps 1 to 4 for other voltage levels and channels to ensure that the output
voltage accuracy is within the specification range,



R3860A/MRITTOMRIT68 Operation Manual

15.12 Current Measurement Accuracy (VSIM Function)

15.12 Current Measurement Accuracy (VSIM Function)

15.12.1

15.12.2

15.12.3

Specifications
Channel Range Accuracy
A HO.15% of reading +400 nA +5 nAxVo/1 V)
0. 15% ol reading +1000 nA +25 nAxVo/l V)
H0.15% of reading +40 pA +1 pAXVo/1 V)
H0.15% of reading +400 LA +10 HAXVO/1 V)
B H0.15% ol reading +400 nA +5 nAxVo/l V)
H0.15% of reading +2000 nA +25 nAxXVo/1 V)
H0.15% of reading +80 LA +1 LAXV/1 V)
H0.15% ol reading +200 pA+2.5 LAXVo/1 V)
C/D 0. 15% of reading +800 nA +5 nAxVo/l V)
HO.15% of reading +4000 nA +25 nAxVo/1 V)
0. 15% ol reading +180 LA +1 HAXVO/T V)
Instruments Required
«  Digital Multimeter
Recommended model : R6581
+  Digital Mullimeter input cable
Recommended model : A01035
Testing Procedure

Press I Measure (IM CH A), I Measure ON/OFF (ON), and Return.

The current measurement function is set to QON.

Press Display, CH A ON/OFF (ON), and Return.
The current measurement value of CH A is displayed on the screen,

Press I Measure (1M CH A), 200uA, and Return.

The current measurement range of 200 PLA is set to CH A.

Press Vsource (VS CH A), Current Limit, 1,9, 0, K/, Ouiput, 1, and ENT.
The current limit of CH A is set 1o 190 pA and the output voltage is sel to 1 V.
Set the digital multimeter to the current measurement mode, Measure the current

on channel A on the VSIM as shown in Figure 15-11, While the digital multim-
cler prohe is connected, record the current measured value of CH A on the screen.
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15.12.3 Testing Procedure

15-40

NOTE:

1. When measuring, the limit error is displaved on the screen. Ignore the limit error.
2. Take great care not to damage the core of the BNC connector.

External conductor of BNC
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Digital Multimeter

Figure 15-11 Current Accuracy Measurement on Channel A on the VSIM

Calculate an crror [rom the measured current value of CHA.
Example: When the measured current value on CH A = 189.99 A
189.99 pAx0.0015+0.4 pA+0.005 pA = 0.690 pA

Ensure that the read value on the digital multimeter is within 189.99 pA+0.690
MHA.

Repeat steps 1 wo 7 lor other current measurement ranges and channels o ensure
that the currenl measuremenl accuracy is within the specification range.
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16. SPECIFICATIONS

16. SPECIFICATIONS

The items in which 8-GHz type is specified apply to the R3860A 8-GHz type and the R3768.
The items in which 20-GHz type is specified apply 1o the R3860A 20-GHzy 1ype and the R377().

When measured in RBW 10 Hz with eight-time averaging after executing Isolation Calibration
{Lypical value).

System dynamic range 8 GHz type

300 kHz 10 700 MHz:  -123 dB
700 MH7 to 3.8 GHz:  -125dB
38GHzto6.0GHz: -124dB
6.0 GHz 0 8.0 GHz: -123dB

8 GHz type (If the external power amplifier connection port is added)
300 kHz to 700 MHz:  -113 dB
700 MHz 0 3.8 GHz:  -110dB
38GHzt0 6.0 GHz: -114dB
6.0GHz to 8.0 GHz: -113dB

8 GHz 6-porl type

300 kHz to 700 MHz:  -103 dB
700 MHz t0 3.8 GHz: -105 dB
38GHz106.0 GHz:  -104dB
6.0 CGHzto 8.0 GHz:  -103dB

20 GHz 2-port type

300 kHz to 700 MHz: -123 dB
700 MHz (0 3.8 GHz:  -125dB
38GHzt06.0GHz  -125dB
6.0GHzw080GHz: -125dB
80GHz1020GH.:  -117dB

20 GHz 3/4-port type

300 kHz to 700 MHz: -123 dB
700 MHz (0 3.8 GHz:  -125dB
30GHztw080GHz: -125dB
6.0GHzw080GHz: -125dB
80GHz1020GH.:  -113dB

20 GHz type (If the external power amplifier connection port is added)
300 kHz to 700 MHz:  -113 dB
700 MHz (0 3.8 GHz:  -110dB
30GHzt0 80GHz  -115dB
6.0 GHz to 8.0 GHz:  -115dB
80GHz1020GH:  -103 4B

20) GHz 6-porL type

300 kHz to 700 MHz:  -103 dB
700 MHz t0 3.8 GHz: -105 dB
30GHz108.0GHz  -105dB
6.0 CGHzto 8.0 GHz:  -105dB
8.0GHztwo20GHz: -93dB
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16. SPECIFICATIONS

When executed the full-calibration using the 3.5 mm calibration kit (central value).

Load match 40 dB (300 kHz to 1 GHz)
39 dB (1 GHz to 3 GHz)
35 dB (3 GHz 10 4 GHx)
34 (B (4 GHz to 6 GH7)
30 dB (6 GHz to 8 GHz)
28 dB (8 GHz 10 20 GHz)

Source match 40 dB (300 kHz to 1 GHz)
37 dB (1 GHz to 2 GHz)
36 dB (2 GHz 10 3 GHx)
32 dB (3 GHz to 4 GH7)
31 dB (4 GHz to 6 GHz)
27 dB (6 GHz 1o 8 GHx)
23 dB (8 GHz to 20 GHz)

Directivity 40 dB (300 kHz to 3 GHz)
36 dB (3 GHz 10 6 GHz)
31 dB (6 GH7 to 8 GHz)
31 dB (8 GHz to 20 GHz)

Rellection tracking 0.006 dB (300 kHz 10 3 GHx)
0.008 dB (3 GHz to 6 GH7})
0.012 dB (6 GHz to 8 GHz)
0.012 dB (8 GHz to 20 GHz)

Transmission tracking 0.017 dB (300 kHz 1o 1 GHz)
0.012 dB (1 GHz to 2 GH7)
0.027 dB (2 GHz to 3 GHz})
0.059 dB (3 GHz 10 6 GHz)
(.089 dB (6 GH7 to 8 GH7)
0.176 dB (8 GHz to 20 GHz)
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16. SPECIFICATIONS

When executed the full-calibration using the N type calibration kit {central value).

Load match 40 dB (300 kHz to 1 GHz)
39dB (1 GHz to 2 GHz)
33dB (2 GHz 1o 4 GHz)
29 dB (4 GHz to 8 GH7)

Source match 40 dB (300 kHz to 1 GHz)
35dB (1 GHz 10 2 GHy)
30 dB (2 GHz to 3 GH7)
29 dB (3 GHz to 4 GHz)
26 dB (4 GHz 1o 6 GHz)
25 dB (6 GH~ to 8 GHz)

Directivity 40 dB (300 kHz to 2 GHz)
34 dB (2 GHz 10 4 GHz)
30 dB (4 GHz to 8 GH7)

Reflection tracking 0.011 dB (300 kHz to 2 GHz)
0.014 dB (2 GHz to 4 GHz)
0.019 dB (4 GHz 10 6 GHz)
0.020 dB (6 GHz to 8 GHz)

Transmission tracking 0.017 dB (300 kHz to 1 GHz)
0.014 dB (1 GHz 10 2 GHz)
0.051 dB (2 GH7 to 3 GH7)
0.056 dB (2 GHz to 4 GHz)
0.105 dB (4 GHz 10 6 GHz)
0.119 dB (6 GHz to 8 GHz)
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16. SPECIFICATIONS

1. Measurement Function

Measurement channels

2/3/4-port type: 16 channels
G-porl Lype: 8 channels

Display windows

16 windows

Tracing

16 traces/channel (up to 16 traces can be displayed at the same time)

Measurement parameters

2-port type:  S11, 821, 512, 822
3-port ype: 811, 822, 833, 821, 8§12, 531, 8§13, 8§23, 832

d-port type:  S11, 822, 833, 844, 521, 531, §41, 8§12, §32
S42, 813, 823, 843, 514, 524, 534

6-port type: S, 822, 833, 844, 555, S66. §12. 813, 514
S15, 816, 821, 823, 8§24, 825, 526, 531, §32
534, 835, 836, 541, 542, 8§43, 845, 546, §51
852, 853, 854, 556, S61. 8562, 563, S64, 565

These parameters can be converled into impedance (Z) or admillance (Y) by
using the parameter conversion function.

Measurement format

Orthogonal
coordinale display

Smith chart

Polar coordinale
display

Amplitude (linear and logarithmic), phase, group delay, VSWR, and complex
number {rcal number and imaginary number)

Linear and logarithmic amplitude, phase, and complex number (real number
and imaginary number} can be read by using the marker. R+jX, G+jB

Linear and logarithmic amplitude, phasc, and complex number (real number
and imaginary number) can be read by using the marker.

2. Signal Source Characteristics

Frequency

Range

Setting resolution
Accuracy

Temperature stability

Aging rate

8-GHz type: 300 kHz to 8.0 GHz
20-GHz type: 300 kHz 10 20 GHe.

1 Hz

10 ppm (23°C £5°C)

+15 ppm (5°C to 40°C, typical)
13 ppm (vear. typical)

16-4




R3860A/MRITTOMRIT68 Operation Manual

16. SPECIFICATIONS

Quipul power In the 2, 3 and 4-port types, the outpul power is specilied al all 1est porls.
In the 6-port type, the output power is specified at test ports 3 and 4.

Range 8 GHz 2-port type

-9 dBm o +11 dBm (300 kHz o 0.5 GHz)
-7 dBm to +13 dBm (0.5 GHz to 4.0 GH7)
-10dBm to +10 dBm (4.0 GHz to 6.0 GHz)
-12dBm o +8 dBm (6.0 GHz 10 8.0 GHz)

8 GHz 2-port type, output power expansion (electronic cutput attenuator)
-74 dBm o +6 dBm (300 kHz 1o 0.5 GHz)
=72 dBm to +8 dBm (0.5 GHz to 4.0 GH7)
-75 dBm to +5 dBm (4.0 GHz to 6.0 GHz)
77 dBm o +3 dBm (6.0 GHz 10 8.0 GHz)

8 GH7 3/4/6-port type, external power amplifier connection port
-9 dBm to +11 dBm (300 kHz to 0.5 GHz)
-7 dBm o +13 dBm (0.5 GHz 10 4.0 GHz)
-12 dBm to +8 dBm (4.0 GHz to 6.0 GHz)
-14 dBm to +6 dBm (6.0 GHz to 8.0 GHz)

8 GHz 3/4-port type, external power amplificr connection port, output power
expansion {electronic output attenuator)

-74 dBm to +6 dBm (300 kHz (o 0.5 GHz)

-72 dBm to +8 dBm (0.5 GHz to 4.0 GHz)

-77 dBm to +3 dBm (4.0 GHz to 6.0 GHz)

-79dBm o +1 dBm (6.0 GHz 10 8.0 GHz)

20 GHz 2-port type

-10dBm to +10 dBm (300 kHz to 4.0 GHz)
-13dBm e +7 dBm (4.0 GHz 10 6.0 GHz)
-15 dBm to +5 dBm (6.0 GHz to 8.0 GHz7)
-19dBm to +1 dBm (8.0 GHz to 11 GHz)
-20dBm o 0 dBm (11 GHz to 15 GHz)
-22 dBm to -2 dBm (15 GHz to 20 GH7)

20 GHz 2-port type, cutput power expansion (mechanical output attenuator)
-71 dBm to +9 dBm (300 kHz 1o 4.0 GHz)

-75 dBm to +5 dBm (4.0 GHz to 6.0 GHz)

-77 dBm to +3 dBm (6.0 GHz to 8.0 GHz)

-81 dBm (o -1 dBm (8.0 GHz 1o 11 GHz)

-82 dBm to -2 dBm (11 GHz to 15 GHz)

-86 dBm to -6 dBm (15 GHz to 20 GHz)

20 GHz 3/4/6-port type, external power amplifier connection port
-12 dBm to +8 dBm (300 kHz to 4.0 GHz)

-15dBm to +5 dBm (4.0 GHz 10 6.0 GHz)

-17 dBm to +3 dBm (6.0 GHz to 8.0 GHz)

-22 dBm to -2 dBm (8.0 GHz to 11 GHz)

-23dBm o -3 dBm (11 GHz 1o 15 GHz)

-25 dBm to -5 dBm (15 GH7 to 20 GH7)
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16. SPECIFICATIONS

Resolution

Accuracy

20 GHz 3/4-port type, external power amplilicr conneclion port, oulpul power
expansion {mechanical output attenuator)

-73 dBm to +7 dBm (300 kHz to 4.0 GHz)

-77 dBm Lo +3 dBm (4.0 GHz o 6.0 GHz)

-79 dBm to +1 dBm (6.0 GHz to 8.0 GH7)

-84 dBm to -4 dBm (8.0 GHz to 11 GHz)

-85 dBm Lo -5 dBm (11 GHz 10 15 GHz)

-89 dBmi to -9 dBm (15 GHz to 20 GHz)

The second signal source 8-GHz type

-5 dBm o +15 dBm (300 kHz 1o 0.5 GHz)
-2 dBmto +18 dBm (1.5 GH7 to 4.0 GH7)
-3 dBm to +17 dBm (4.0 GHz to 6.0 GHz)
-4 dBm o +16 dBm (6.0 GHz o 8.0 GHz)

The second signal source 8-GHz type, output power expansion (electronic out-
put atlenuator}

=70/ dBm to +10 dBm (300 kHz to (L5 GH7)

-67 dBm to +13 dBm (0.5 GHz to 4.0 GHz)

-68 dBm o +12 dBm (4.0 GHz (o 6.0 GHz)

-69 dBm to +11 dBm (6.0 GHz to 8.0 GHz)

The second signal source 20-GHz type

-6 dBm o +14 dBm (300 kHz to 2.0 GHz)
-7dBm to +13 dBm (2.0 GHz to 4.0 GH7)
-8 dBm to +12 dBm (4.0 GHz to 6.0 GHz)
-9 dBm o +11 dBm (6.0 GHz (o 8.0 GHz)
-12 dBm to +8 dBm (8.0 GHz to 20 GHz)

The second signal source 20-GHz Lype, oulpul power cxpansion (mechanical
output attenuator)

-67 dBm to +13 dBm (300 kHz to 2.0 GHz)

-68 dBm Lo +12 dBm (2.0 GHz 1o 4.0 GHz)

-70dBmi to +10 dBm (4.0 GH7 to 6.0 GH7)

-71 dBm to +9 dBm (6.0 GHz to 8.0 GHz)

-74 dBm o +6 dBm (8.0 GHz lo 15 GHz)

-76 dBm to +4 dBm (15 GHz to 20 GHz)

0.01 dB
10.5 dB (50 MHz, 0 dBm, 23°C 1£5°C, specified in TEST PORT)

For a 20-GHz type. when a mechanical output attenuator is added.
10.8 dB (50 MHz, 0 dBm, 23°C 15°C, specilied in TEST PORT1)

In the 6-port type
0.5 dB (50 MHz, 0 dBm, 23°C £5°C, specified in TEST PORT3)
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Flainess For an 8-GHz 1ype
2.0dBp-p (23°C£5°C, 0 dBm at TEST PORT| and 2ZND SG port)

For a 20-GHz type
2.0 dBp-p (23°C15°C, [irst signal source: maximum output power at 15 GHz
to 20 GHz at TEST PORT], second signal source: O dBm at 2ND SG port)

For a 20-GHz type, when a mechanical outpul attenuator is added.
2.5 dBp-p (23°CE5°C, first signal source; maximum output power at 15 GHz,
to 20 GHz at TEST PORT1, second signal source: 0 dBm at 2ND SG port}

In the 6-port Lype
For an 8-GHz7 type
2.0dBp-p (23°C£5°C, 0 dBm at TEST PORT?3)

For a 20-GHz type
2.0 dBp-p (23°C5°C, maximum output power at [5 GHz to 20 GHz at TEST
PORT3)

Linearity +0.7 dB (23°C +5°C, specitied in the ATT = 0 dB setting when an output atten-
uator is added)

Allenuation accuracy | When an clectronic or mechanical oulput atenuator is added. (With reference
to 23°C £5°C and ATTENUATION=0 dB)

ATTENUATION=20 dB (ATT FIX)

+4 dB

ATTENUATION=40 dB (ATT FIX)

15 dB (8-GHz type)

+4 dB (20-GHz type)

ATTENUATION=60 dB (ATT FIX)

16 dB {(8-GHz 1ype)

+4 dB (20-GH7 type)

Sweep [unction

Sweep type Linear sweep, logarithmic sweep, program sweep, O power sweep
Sweep time 5 pus/1 point (RBW 400 kHz)

Number of points 3 to 1601 points

Sweep (rigger Continuous, single, hold, or external trigger
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3. Receiver Characteristics

Resolution bandwidih 400 kHe, 200 kHz, 150 kHe, 100 kHz
100 kHz to 10 Hz (variable in 1, 1,5, 2,3, 4, 5, and 7 steps)

Stability

Trace noise 0.0025 dBrms (300 kHz to 10 MHz, RBW 1 kHz, typical)
0.0025 dBrms (10 MHz to 990 MHz, RBW 100 kHz, typical)
0.005 dBrms (990 MHz (o 1.98 GHz, RBW 100 kHz, typical)
0.010 dBrms (1.98 GHz to 3.96 GHz, RBW 100 kHz, typical)
0.020 dBrms (3.96 GHz to 8.0 GHz, RBW 100 kHz. typical}
0.040 dBrms (8 GHz 10 15.84 GHz, RBW 100 kHz, Lypical)
0.080 dBrims (15.84 GHz to 20 GHz, RBW 100 kHz, typical)

If the external power amplifier connection port is added or in the 6-port type
0.0025 dBrms (300 kHz 1o 10 MHz, RBW 1 kHz, typical)

0.004 dBrms (10 MHz to 990 MHz, RBW 100 kHz, typical)

0.007 dBrms (990 MHz to 1.98 GHz, RBW 100 kHz, typical)

0.010 dBrms (1.98 GHz 10 3.96 GHz, RBW 100 kHzy, typical}

0.020 dBrms (3.96 GHz to 8.0) GHz, RBW 100 kHz, typical)

0.040 dBrms (8 GHz to 15.84 GHz, RBW 100 kHz, typical)

0.080 dBrms (15.84 GHz Lo 20 GHz, RBW 100 kHx, typical)

Temperature stability |0.01 dB/2C (300 kHz to 2.6 GHz, typical)
0.02 dB/°C (2.6 GHz 1o 8.0 GHz, typical)
0.03 dB/°C (8.0 GHz to 20 GHz, typical)

Aging stability 0.005 dB/week (typical)

Amplitude characteristics
Amplitude resolution | 0.001 dB
Dynamic accuracy With respect Lo an input range of the maximum input o -20 dB

+0.20) dB (0 to -10 dB, 300 kHz to 4 GH7)
+0.30 dB (0 to -10 dB. 4 GHz tc 8 GHz)
10.40 dB (0 10 -10 dB, 8 GH:z (o 20 GHz)
+0.05 dB (-10 to -50 dB)

+0.10 dB (-50 to -60 dB)

+0.40 dB (-60 1o -70 dB)

+1.00 dB (-70 to -90 dB)

Phasc characteristics
Phase resolution 0.01°
Dynamic accuracy With respect to an input range of the maximum input to -20 dB

+2.0° (0 to -10 dB, 300 kHz7 to 4 GH7)
+3.0° (0 1o -10 dB, 4 GHz to 8 GHz)
+4.0° (0 10 -10 dB, 8 GHz 10 20 GHz)
+0.3° {-10 to -50 dB)

+0.4° (-50 to -60 dB)

+1.57 {-60 1o -70 dB)

+4.0° (-70 to -80 dB)

+8.0° (-80 to -90 dB)
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Group delay Obtained by using the lollowing equation and phasc characlerislics.
characteristics Ad 1 (360 X Af)

Ao: Phase difllercnce

At: Frequency difterence (aperture frequency)

Group delay time 1 pS

resolution

Aperture frequency [ Can be set the set frequency range from
[100/ (Measurement point -1)] X 2% to 50%.

Accuracy Phase accuracy/ (360 x Aperture frequency (Hz))

4. Test Port Characteristics

Load match With no system correction
14 dB (300 kHz to 1 MHz)
20:dB (1 MHz to 1.0 GHz)
18 dB (1.0 GHz to 4.0 GHz)
12 dB (4.0 GHz 10 8.0 GHz)
10 dB (8 GHz to 20 GHz)

Source malch Wilh no syslem correclion
16 dB (300 kH7 to 2.6 GHz)
14 dB (2.6 GHz to 4.0 GHz)
12 dB (4.0 GHz 10 8.0 GHz)
8 dB (8 GHz to 20 GHz)

If the external power amplifier connection port is added
16 dB (300 kHz 10 2.6 GHz)

13 dB (2.6 GHz to 4.0 GH7)

9 dB (4.0 GHz to 8.0 GHz)

6 dB (8 GHz to 20 GHz)

In the 6-port type

12 dB (300 kHz to 2.6 GHz)
12 dB (2.6 GHz 10 4.0 GHz)
10 dB (4.0 GHz to 8.0 GH7)
7 dB (8 GHz to 20 GHz)
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Directivity

With no sysicm correclion

13 dB (300 kHz to 500 MHz)
23 dB (500 MHz to 1.2 GHz)
20 dB (1.2 GHz 10 4.5 GHz)
12 dB (4.5 GH7 to 18 GHz)
§ dB (18 GHz to 20 GHz)

Il the external power amplificr connection port is added
13 dB (300 kHz to 500 MHz)

23 dB (500 MHz to 1.2 GHz)

18 dB (1.2 GHz 1o 4.5 GHz)

9 dB (4.5 GH7 to 18 GHz)

8 dB (18 GHz to 20 GHz)

In the 6-port type

13 dB (300 kHz to 500 MHz)
22 dB (500 MHz 1o 1.2 GHz)
20 dB (1.2 GHz to 4.5 GHz)
12 dB (4.5 GHz to 18 GHz)
& dB (18 GHz 10 20 GHz)

Crosstalk

When maximum output power
110 dB (300 kHz to 700 MHz)
120 dB {700 MHz 10 4 GHz)
110 dB (4 GH7 to 8§ GHz)

105 dB (8 GHz to 16 GHz)
100 dB {16 GHz (o 20 GHz)

If the external power amplifier connection port is added
100 dB {300 kHz o 700 MHz)

105 dB (700 MHz to 4 GH7)

100 dB (4 GHz to 8 GHz)

95 dB {8 GHz 10 16 GHy)

90 dB (16 GHz to 20 GHz)

In the 6-port type

90 dB (300 kHz 1o 700 MHz)
100 dB (700 MHz to 4 GH7)
90 dB (4 GHz to 8 GHz)

85 dB (8 GHz 10 16 GHz)

80 dB (16 GHz to 20 GH7)

Maximum input level

+10 dBm (8-GHz type)
+1 dBm (20-GHz type)
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Noise level 300 kHz 1o 10 MHz RBW 1 kHz, 10 MHz or more RBW 100 kHz
Difterence from the maximum input level.

From the maximum input level:

8-GHz wype

-85 dB (300 kHz to 700 MHz)

-90 dB (700 MHz to 8 GHz)

20-GHz Lype

-78 dB (300 kHz to 700 MHz)

-00 dB (700 MHz to 7.92 GHz)

-75dB (7.92 GHz 10 20 GHz)

If the external power amplifier connection port is added or in the 6-port type
8 GHz type

-80 dB (300 kHz to 700 MHz)

-85 dB (700 MHz to 8 GHz)

20 GHz type
-73 dB (300 kHz to 700 MHz)

-85 dB (700 MHz to 7.92 GHz)
70 dB (7.92 GHz 10 20 GHz)

Input damage level +21 dBm, 16 Vdc

When the EXT AMP connection porl option is added
R/A/B IN: +13 dBm, 0 Vdc
EXT AMP IN: +30 dBm, 16 Vdc

Tesl porl conneclor 8-GHz type: N-type conncelor {female)

20-GHz type: 3.5-mm connector (male) *1

*1: A 3.5-mm cable and the following cables can be connected 1o the test port connector of the 20-GHz-
type analyzer:
{No other cables can be used.)
HUBER+SUHNER products: SFAPDVAP35600
SF4PBDVAP35600
SFAPEADVAP35600
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5. VSIM Characteristics

Accuracy at 23°C to 5°C is guaranteed for a period of one year after calibration

DC voltage
Range

Resolution

Accuracy

ch A/C/D :-1.000 V 1o +6.000 V
¢hB: -1.000 V to +15.000 V

I mV

ch A/B/C/T : £(0.17% of setting +5 mV)

Current Mcasure

Range ch | Setting Range Resolution
A 200 pA 0 to £200.00 pA 10 nA
1 mA 0 to £1.00000 mA 50 nA
50 mA 0 10 £50.000 mA 2 A
500 mA -100.00 to +500.00 mA 20 uA
B 200 pA 0 to £200.00 LA 10 nA
1 mA 0 (o £1.00000 mA 50 nA
50 mA 0 to £50.000 mA 2 uA
120 mA -100.00 to =120.00 mA S uUA
C/D 200 pA 010 2200.00 LA 10 nA
1 mA ) to £1.00000 mA 50 nA
30 mA 0 to £30.000 mA 2 UA
Accuracy ch | Selling Accuracy
A 200 pA (L 18% ol reading +500 nA+15 nAxVo/l V)
I mA (0. 18% of reading + 1300 nA+75 nAxVo/l V)
50 mA +(0.18% of reading +60 HA+3.4 LAXVE/] V)
500 mA (L 18% of rcading +600 pA+34 LAXVO/T V)
B 200 uA +((0.18% of reading +700 nA+15 nAXVo/l V)
1 mA +(0.18% of reading +3000 nA+75 nAxVo/l V)
50 mA H((1.18% of reading +140 pA+3.4 HAXVO/1 V)
120 mA +(0.18% of reading +350 pA+8.5 LAXVO/1 V)
C/D 200 pA +(0.18% of reading +2000 nA+15 nAxVo/l V)
1 mA (L 18% of reading +9000 nA+75 nAxVo/l V)
30 mA +(0.18% of reading +520 pA+3 pAXVO/I V)

Vo:  Qutput voltage (ch A/C/D :

16-12

SIVto+6V,chB: -1 Vo +13V)




R3860A/MRITTOMRIT68 Operation Manual

6. Other Functions

16. SPECIFICATIONS

Display scction
Display
Backlight

12.1-inch SVGA TFT color LCD
Brighiness hall-lifc 40,000 hours (1ypical)

Error compensation

Normalization, 1-port calibration, 2-port calibration, 3-port calibration
(3/4/6-port type only), 4-port calibration (4/6-port type only). 5-port calibra-
Lion (6-port Lype only), 6-port calibralion (6-port Lype only)

Averaging, smoothing
Electrical length correction, phase offset correction

Marker [unction

16 multimarkers

A marker function, search function, marker — function

Limit line Tunction

Can be sel al a maximum of 32 segments
PASS/FAIL display function

Beep function

Savefload function

Saves to the FDD or HDD.

Program cxeculion
environment

Exccutable programs writlen in Visual Basic or other languages are available.

FDD Function

Compliant with MS-DOS FAT format
Available in two modes (DD 720 KB and HD 1.4 MB)

7. External Device Connections

External display signals

15-pin D-SUB conneclor (SVGA)

GP-1B

Compliant with [EEE488.1 and IEEE488.2

Parallcl port

TTL level
Output port (8 bits X 2 ports)
170 port {4 bils x 2 ports})

Serial port

Accessory serial /O

Printer port

Compliant with [EEE-1284-1994

LAN port 10Base-T
Keyboard PS/2 101 or 106 kevboard
Mousc PS/2 mouse

External reference
frequency inpul

I MHz, 2 MHz, 5 MHz, 10 MHz (10 ppm)
(0 dBm (50 £2) or morc

Probe power

+15 V0.5V, 300 mA (150 mA, two output systems})
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8. Qeneral specification

Opcrating environment

Temperature range +5 o +40°C

Relative humidity 80% or less (no condensation)

Storage environment

-20°C 10 +60°C

Power source

100 VAC to 120 VAC, 50 Hz/60 H~.
220 VAC to 240 VAC, 50 Hz/60 Hz
(Auto-switching between 100 VAC and 200 VAC systems)

External dimensions

R3860A: About 424 mm (width) x about 266 mm (height) x
aboul 532 mm {(depth)

R3770/R3768: About 424 mm (width) % about 266 mm (height) x
about 450 mm {depth)

Mass

R3B60OA: Aboul 36 kg or less
R3770/R3768: About 28 kg or less

Powcer consumplion

500 VA or lcss

Accessories

Operation manual, power cable, special touch screen panel pen, ferrite core,
system recovery disk
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APPENDIX

APPENDIX

A.1  Message List

This appendix explains warning messages and error messages that are displayed while the analyzer is being
operated.

+  Conlirmation message

Message Explanation

Settings of CH* will be changed in | The setting of the target channel is changed in the mixer mea-

mixcr mode. surcment mode. Scleet OK alter checking.

Mixer mode of CH* will be The mixer measurement mode of the target channel is canceled.
canceled, Select OK after checking,

File already exists. overwrite 7 Confirms file overwrite.

Select Yes 1o overwrile, and No Lo notl overwrile.

Delete file * ? Confirms file deletion.
Select Yes to delete, and No to not delete.

+  Warning Messages

Message Explanation

Data out of range. Data was altered to within the range because the input data
exceeded the allowable range.

Balance settings canceled. Balance settings canceled due to change of the settings.

Calibration ¢anceled, Calibration canceled due to change of the settings,

Collection aborted. Calibration aborted due to change of the settings during
calibration.

Changeless correction applied. Applied alternative calibration data (changeless correction

value} because the calibration required for the software fixture
is not excculed.

Scgment is emply. Clear All or Del Scg is exceuted Lo clear the emply segment in
either the Program Sweep Editor or the Limit Line Editor.
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*  FError Messages

Hardware
Message Explanation
FAN No. STOP! A cooling [an has siopped. There are [our cooling [ans.
Fan Nos. 1 through 3 are side fans; Fan No. 4 is the rear fan,
<Required Action>
Turn the power of the analyzer OFF, and consull with
Advantest or an authorized service agency.
Rch Overload Input overload in R channel.
Ach Overload Input overload in A channel.
Beh Overload Input overload in B channcl.
Cch Overload Input overload in C channel.
Dch Overload Input overload in D channel.
<Required Action>
Confirm the input signal level.
Synthe(R)Unlock The internal reference frequency lock (local side) is open.
Synthe(S)Unlock The internal relerence (requency lock (source side) is open.
Source Unlevel The signal source level is too low.
<Required Action>
Conlact Advantest Sales Office or a local representative.
Option required. Cannot be executed because optional functions are not
installed.
<Required Action>
Contact Advantest Sales Office or a local representative.
MCU board not found This is a hardware error.
A/D board (1) not found <Required Action>
A/D board (2) not tound Contact Advantest Sales Office or a local representative.
VSIM board not found
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*  FError Messages
Files

A1 Message

List

Message

Explanation

File not found.

Loaded [ile not found.
<Required Action>
Confirm the file name and re-execute.

File not loaded.

File not loaded.
<Required Aclion>
Confirm the file type and re-execute.

Full calibration required.

Save S-parameter executed without full calibration.
<Required Aclion>
Perform full calibration and re-execute.

No balance measurements.

Save S-parameter balance executed without balance settings.

<Required Aclion>
Perform the balance settings and re-execute.

File read/write error

Error occurred during file I/0.

<Required Aclion>

Confirm remaining disk capacity or that the disk is not write
protected.

Permission denied.

File operation prohibited.
<Required Aclion>
Confirm drive name, file name, or directory name,

No such file or directory.

File or directory does not exist.
<Required Aclion>
Confirm file name or directory name.

No space left on device.

No remaining space.
<Required Aclion>
Delete unnecessary files.

Bad file name.

Improper file name.
<Required Action>
Changge the file name.

Bad data format.

Improper file format.
<Required Action>
Conlirm the [ile save [ormal or exlension.
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A4

Operation

Message

Explanation

Invalid measurement port.

Operation executed for a test port without settings.
<Required Action>
Conflirm the test poris with scilings and re-cxceule.

Invalid measurcment parameter.

Invalid operation execuled for the parameler sellings.
<Required Action>
Confirm the settings and re-execute.

No correction data.

CORRECT ON cxccuted without calibration data.
<Required Action>
Execute calibration.

External Standard In

An external relerence [requency is inpul.

Standard not completely acquired.

Done executed withoul [ully acquiring standards in calibration.
<Required Action>
Re-execute calibration.

Cannot access 10 CH* in mixer
mode.

Cannol access the channcl which is heing used lor the mixer
measurement mode.

<Required Action>

Usc other channels.

Otherwise, cancel the mixer measurement.

Mixer Meas: Start (Auto) frequency
oul of range.

The start frequency of mixer measurement is out of the set
range.

<Required Action>

Change to the appropriate frequency value of mixer measure-
ment.

Mixer Meas: Stop {Auto) frequency
out of range.

The stop frequency of mixer measurement is out of the set
range.

<Required Action>

Change to the appropriate frequency value of mixer measure-
ment.

Segment is full.

Ins Seg is executed, even though all segments (32 segments) are
already inserted, in either the Program Sweep Editor or the
Limit Line Editor,

<Required Action>

Exccute Clear All or Del Seg to delete unnccessary segments.

File read/write error,

File read/write error occurred in either the Save S-para or the
Save Trace.

<Required Action>

Check the state (space and the write enable) of the location in
which the file is written.

Cal-box not found.

Aulto Cal menu was excculed without connecting the Cal-box
(R17050, R17051, R17052, etc.).

<Required Action>

Conncet the Cal-box.
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A1 Message List

Message

Explanation

Auto Cal: Out of frequency range.

Frequency set outside the range of Auto Cal.
<Required Action>
Sct the [requency selling within the range ol Auto Cal.

Auto Cal: 81O open crror.

Serial 10} communication cannot be clfectled.
<Required Action>
Consult with Advantest or an authorized service agency.

Auto Cal:

€rror,

cal-box communication

Error occurred in communication with Auto Cal.

<Required Action>

Confirm that the control cable of the auto calibration kit and the
analyzer arc connected, and re-cxecule.

Consult with Advantest or an authorized service agency if the
same error message is displayed again.

Auto Cal: rcad/wrile crror.

Error occurred during file I/O.
<Required Action>
Consult with Advantest or an authorized service agency.

Auto Cal: Calibration Mode
unmatched.

Done excculed without acquiring Cal data required belween
ports during 3-port Cal or 4-port Cal,

<Required Action>

Re-execule auto calibration.

Auto Cal: Port conncclion error.

Aulo Cal RF port and test port are not connecled.

<Required Action>

Re-execute auto calibration after confirming connection of the
Aulo Cal RF port and test port of the analyzer.

Auto Cal:
Can’t Verify when CORRECT OFF.

Verification executed in CORRECT OFF status.
<Required Action>
Change to CORRECT ON and re-cxecule verification.

Auto Cal: Caution!
Please check verification results.

Verification results exceeded allowable values.

<Required Action>

Conlirm the proper allowable valucs and re-cxecute calibration.
Consult with Advantest or an authorized service agency if the
same error message is displayed again.

Auto Cal: Can’t verify
when cal mode not matched.

Calibration and verification types do not match.
<Required Aclion>
Confirm the calibration type and re-execute verification.

Auto Cal: Error

Auto calibration aborted.
<Required Aclion>
Consult with Advantest or an authorized service agency.

Auto Cal: Cal-box not found.

Auto Cal was executed without connecting the Auto Calibra-
lion Kit.

<Required Action>

Connect the Auto Calibration kit.
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A-6

Message

Explanation

Auto Cal:cal-box type mismatched.

The 6-port or 5-port full calibration is executed by connecting
automatic calibration kits cxeept [or the R17051A and
RI7052A.

<Required Action>

Connect the R17051A or R17052A (USB type 4-porl automalic
calibration kit) and perform the calibration.
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A2 R3860A/R377T(/R3768 System Recovery Procedure

R3860A/R3770/R3768 System Recovery Procedure

This analyzer employs Microsoft Windows NT embedded or Windows XP embedded to allow execution of
measurement functions using Windows applications.

The system [iles necessary [or operation of this analyzer are saved in the C drive.
The analyzer may fail to operate properly it any of the system files used by the analyzer are damaged for any
reason.

In this event, the “System Recovery Disk™ included with the analyzer can be used to restore the content of
the C drive (o its original state.

CAUTION: Execution of recovery completely erases the existing contents of the C drive. Consequently, any net-
work and printer settings made after the purchase will be erased.
System recovery is not possible for the analyzer when the disk partition information is damaged or the
disk device is broken.
Do not remove the floppy disk when the floppy disk drive access light is en. The floppy disk may
bhecome damaged.

Recovery Procedure

1. Turn OFF the power of the analyzer.
2. Insert the floppy disk labeled “Systermn Recovery Disk™ into the floppy disk drive.

3. Turn ON the power of the analyzer.
Launch the Recovery Software.

4. Sclect Continue 10 cxecule recovery, and press ENT.

The recovery slarls.

The Reboot dialog box will be displayed when recovery has been completed.
5. Eject the “System Recovery Disk™ floppy disk from the floppy disk drive.

6. Select Reboot and press ENT to reboot the analyzer.
When system recovery is complete, restart the analyzer. Firmware will operate.

AT
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A3 Network Settings

A.3 Network Settings

Connecting this analyzer to a network allows sharing of files and folders with computers on the network. This
appendix explains the method for setting up a network.

NOTE:  Set the measurement to the HOLD status hefore sefting the network.

« I[Windows NT Embedded is installed in this instrument.

Selup Procedure

I.  Click Config and Network Setup in the main menu to display the Network dialog
box.

2. Click the 1D tab and then click Change 1o display the Change 1D dialog box.

WwWORRGEROUF

8]

Input the Computer Name and Work Group.

CAUTION: “Domain’ cannot be used.

4. Click OK (o closc the dialog box.
5. Click the Protocol tab.

6. Select TCP/IP Protocol and click Property to display the TCP/IP Property dialog
box.
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I5. The dialog box for launching restart will be displayed.

Click Yes.

CAUTION:

1. The analyzer will not launch normally if Obtain IP Address from DHCP Server is
selected when the DHCP server is not on a network.

2. Do not Delete items using the Service, Protocol, and Adapter tabs. Deleted items
cannot be restored,

3. Do not Add items using the Service and Protocol tabs. Doing so may cause the
analyzer to launch improperly.

Il Windows XP Embedded is installed in this instrument.

Describes each item in the network setting dialog box.

Click Config and Network Setup in the main menu.

The network dialog box appears.

{R3660A

ORRCROUE

[Guest Account]

[Enable]

[Guest Password...]

It is necessary to setup a guest account in order to access this
instrumnent [rom a remote PC through a network and share [liles.
Because the guest account is disabled when this instrument is
shipped from the factory, the guest account must be setup before
files can be shared.

It this box 1s checked. the Guest Account is enabled.
[Guest Password] can only be entered when this box is checked.

Opens the password entry dialog box that allows a new password
to be entered. The currently set password is not displayed. Enter a
new password. The new password is displayed. Press the Enter
key. The new password is sct. I the Enter key is pressed without
entering a password, no password is set.
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[Computer Name] The name of the computer, in which this software is installed, on
the network is displayed.
If this item is changed, the change is applied after the computer
restarts.

[Workgroup] The Windows work group of this instrument is displayed.
Il this item is changed, the change is applicd aller the compuler
restarts.

[TP Address]

[Obtain an TP address automatically]
Seleet when obtaining the IP address [rom the DHCP scrver.

[Use the following TP address]
Seclect when manually specifying the IP address.

[TP Address] Displays the current setting just after the TP Address dialog box
appcars.

[Subnet Mask] Displays the current setting just after the Subnet Mask dialog box
appcars.

[Default Gateway] Displays the current setting just after the Default Gateway dialog
box appears.

[DNS Server]

[Obtain DNS server address automatically]
Select when obtaining the DNS server information from the
DHCP scerver.

[Use the following DNS server address]
Sclect when manually setling the DNS server.

[Preferred DNS Server]
Displays the current sciting just afler the Preferred DNS Server
address dialog box appears.

[Alternate DNS Server]
Displays the current sciting just after the Aliernate DNS Server
address dialog box appears.

[WINS Server] Sets the server, which dynamically maps the IP address (o the
computer name.

[Preferred WINS Server] Scts the [P address of the Prelerred WINS Server.
[Alternate WINS Server] Sets the IP address of the Alternalc WINS Scrver.

[Tmport LMHOSTS...] Displays the dialog box to import the LMHOSTS file (¥).
Specily the crcated text [ile and press the Sefect bution.

(*) The LMHOSTS file is a local text file that maps the
computer name (0 the [P address of the host compuler,
which is nol connecled o the local sub-network.

[Link Speed] Seclects the link rate of the LAN porl.

A-11



R3860A/R3TTO/R3768 Operation Manual

A4 Printer Tnstallation Method

A.4 Printer Installation Method

A4.1

A4.2

A.4.3

Obtaining the Printer Driver
This instrument uses a Windows NT or Windows XP printer driver.

Use the printer driver which is supplied with the OS installed in this instrument.

NOTE: The following example is described assuming that Windows XP is installed in this instrument.

CAUTION: Set the measurement to the Hold status before installing the printer driver.

Installing the Printer Driver
Install the printer driver according to the attached installation procedure.

It the printer driver is provided on the CD-ROM, place the CD-ROM drive in an PC attached to the network
and install the printer driver [rom there.

“Standard TCP/IP Port™ is not supported in this instrument.

Printer Setting

Set the printer in the displayed Printers and Faxes window after selecting Config from the main menu and
Add Printer... from the pull-down menu.

(The displayed window title differs depending on the installed OS.)
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A 4.4 Deleting the Printer Driver

Deleting the Printer Driver
The printer driver is installed in the system folder of this instrument,

Therefore the printer driver might not be installed if there is insufficient space in the systein folder to install
the printer driver. In this case, install the printer driver aller deleting any unused printer drivers according
to the following procedure,

1. Select Add Printer... in the Config pull-down menu to open the Printers and
Faxes window,

Printers and Faxes

Add Printer

EPSON PM-740C

2. Select the printer driver to be deleted, touch File to select Delete from the pull-
down menu, touch the Yes bulton in the displayed dialog box, and delete the
printer driver from the available printers.

3. Touch the File menu in the Printers and Faxes window, select Server Properties
from the pull-down menu, and then the Print Server Properties dialog box
appears.




R3860A/R3TTO/R3768 Operation Manual

A.4.4 Deleting the Printer Driver

Touch the Drivers tab in the Print Server Properties dialog box to display the
printer driver installed in this instrument. Touch the printer driver to be deleted in
the displayed printer drivers and touch the Remove button. After this, touch the
Yes button when prompied 10 complele the operation of the printer driver dele-
tion.
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A5 Panel Keys and Corresponding Keyboard Keys

A.5 Panel Keys and Corresponding Keyboard Keys

The table below shows the panel keys and the corresponding keyboard keys.

Panel key Keyboard

Application Keys Al to ALO Fl to F10
Program Keys SINGLE Shift + F2

STOP Shift + F3

START Shilt + F4
Encoder, Up and down keys | <] [> —, —

A Page Up

v Page Down

Encoder T, l
Unit input keys UNTeRY w9

. (Point)

- (Minus) -

k/u Shift + F7

M/n Shilt + Fo

Gip Shift + F3

BS Back space

ENT Enter
Resel Keys PRESET (R} + PRESET (L) Shilt + F8
Task manager start key PRESET (R} + Back Light Kcy Cul + All + Delete

(Keep pressing for five seconds or longer.)
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A6 Parallel T/O Port

A.6 Parallel IO Port

QOutline

The parallel 1/G port is the input/output porl to communicate with a handler or peripherals.

Use always the shield cable for the connection.

The parallel /O connector on the back panel is used for communication,

Figurc A-2 shows the internal pin assignment and signals of the connector.

These /0 ports are controlled by GPIB commands and panel operations.

*

Input/outpul port
There are two output ports and two input/output ports, as follows:
Port only for output: A port ; 8-bit width
B port ; 8-bit width
Input/output port:  C port ; 4-bit width
D port ; 4-bit width
Port C status output, port D status outpul
Shows the settings of the input of the input/cutput ports C and D. It is low when C or ID port is set
1o input, it is high when it is set o output.
Write strobe output for output port

By gencrating a negative pulse on the wrile strobe output, it shows a dala is oulpul Lo some porl.
Figure below shows the timing chart of the write strobe output and data output.

Pulse width is 10 s or more.
>< DATA OUTPUT

WRITE STROBE

Figure A-1  Timing Chart of WRITE STROBE

INPUT 1

By entering a negative pulse on the INPUT 1, the OUTPUT 1 and 2 are set to LOW. The pulse
width of the input signal to be entered in the INPUT 1 should be more than | ps.

OUTPUT 1 and 2

These two signal lines are the latch output terminals set to LOW when a negative pulse is entered
on the INPUT 1.

PASS/FAIL output

Generates LOW when the resull of the limit test is PASS and HIGH when the resull is FAIL. This
function is available only when the limit test function is ON,



R3860A/MRITTOMRIT68 Operation Manual

A6 Parallel I/O Port

Write strobe output for PASS/FAIL output

When the limit test result is output to the PASS/FAIL output line, generates a negative pulse.
Pulse width is 10 ps or more.

SWEEP END

When this analyzer finishes the sweeping, generates a negative pulse with a width of 10 ps.
Pulse width is 10 ps or more.

+5 V oulput

+5 V putput is provided for the external device. The maximum current to be supplied is 100 mA.
A protection ¢lement is equipped on this line to shut off the over-current.

EXT TRIG input

By cnlering a negative pulsc on this line, it is possible o trigger the sweep of measurcment. The
pulse width should be at least 1 ws. The sweeping starts at the trailing edge of the pulse. When this
signal line is used, the trigger mode should be set to external source.

v 1 us or more '

B —

-
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A6 Parallel T/O Port

2. Parallel I/O connector pin assignment and signal standard

Function

Ground

Negative logic pulse input of TTL level (width:1 us or more}
Negalive logic latch output of TTL level

Negative logic latch output of TTL level

Negative logic latch output of TTL level

Negalive logic latch output of TTL level

Negative logic latch output of TTL level

Negative logic latch output of TTL level

Negalive logic latch output of TTL level

Negative logic latch output of TTL level

Negative logic latch output of TTL level

Negalive logic latch output of TTL level

Negative logic latch output of TTL level

Negative logic latch output of TTL level

Negalive logic latch output of TTL level

Negative logic latch output of TTL level

Negative logic latch output of TTL level
EXTERNAL TRIGGER input (width : [ ts or more), negalive logic
Negative logic latch output of TTL level

Negative logic latch output of TTL level

Negalive logic latch output of TTL level

Negative logic state input/latch output of TTL level
Negative logic state input/latch output of TTL level
Negalive logic stale input/latch outpul of TTL level
Negative logic state input/latch output of TTL level
Negative logic state input/latch output of TTL level
Negalive logic stale input/latch outpul of TTL level
Negative logic state input/latch output of TTL level
Negative logic state input/latch output of TTL level
TTL level, Inpul mode: LOW, Quiput mode: HIGH
TTL level, Input mode: LOW, Output mode: HIGH
TTL level, Negative logic, Pulse cutput

TTL level, PASS: LOW, FAIL: HIGH, lalch output
TTL level , Negative logic, Pulse output (width:10 s or more)
+5V+10%, 100mA MAX

TTL level, Negative logic, Pulse outpul

BE
~| =] =] |~ |=] |=] = [=] |
1 122 03] 1€9] (2] 193] o] [o9] (o] o] ] ey ] ] ] ] |

Pin No. Signal name

] GND

2 INPUT 1

3 OQUTPUT 1

4 OUTPUT 2

5 Output port A

6 Outpul port Al

7 Output port A2

8 Output port A3

9 Qutput port Ad

10 Output port A3

11 Output port A6

12 Qutpul port A7

13 Output port BO

14 Output port B1

15 Qutiput port B2

16 Output port B3

17 Output port B4

18 EXT TRIG

19 Output port B5

20 Output port Bo

21 Qutput port B7

22 Input/output port C

23 Input/output port C1

24 Input/output port C2

25 Input/output port C3

26 Input/output port DO

27 Input/output port D1

28 Input/output port D2

29 Input/output port D3

30 Port C stlalus

31 Port D status

32 Write strobe signal

33 PASS/FAIL signal

34 SWEEP END signal

35 +5V

36 Wrile sirobe signal
(PASS/FAIL)

When there’s no connection, except for GND, they have high impedance.

Figure A-2  Parallel I/O {36-pin} Conncclor Pin Assignment and Signal
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Liability for the Spread of Computer Viruses

Customer acknowledges that Advantest Software may not operate
properly on a computer system or in a computer network containing
software viruses, worms, or other third-party computer code, files, or
programs designed to interrupt, destroy, or limit the functionality of
computer software, hardware, or networks. Customer further
acknowledges that it bears sole responsibility for securing its computer
systems, software, hardware, and networks from any such malicious
third-party computer code. Advantest shall have no responsibility for,
and hereby disclaims any liability arising from, any failures, etrors,
damage to data or systems, or any other losses caused by any such
malicious third-party computer code.

Advantest Software has been designed and developed for use in a self-
contained computer environment, in which computers and networks
running Advantest Software are not accessible, directly or indirectly, via
the Internet or any other source of internal or external contamination.
Advantest Software should be used in such a self-contained environment.
If you choose to use Advantest Software outside of a self-contained
environment, you do so at your own risk, and you should take all
available steps to secure your software, hardware, and networks from
computer viruses, in consultation with a computer security expert and
Advantest.






IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

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

SOFTWARE License

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

Restrictions

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

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

Liability

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



CUSTOMER SERVICE DESCRIPTION

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

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

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



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





