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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the
following safety symbols to indicate safety-related information. Ensure that you clearly understand the meanings of
the symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu
equipment. In addition, there may be other labels attached to products that are not shown in the diagrams in this
manual.

Symbols used in manual

ﬁ D AN G E R This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

A WARN I N G This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

C AU TIO N This indicates a hazardous procedure or danger that could result in light-to-severe
A injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Ensure that you clearly understand the meanings of the symbols and
take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

indicated symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is

This indicates a note. The contents are described in the box.

%@ E These indicate that the marked part should be recycled.

MS2690A/MS2691A/MS2692A
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15 May 2007 (First Edition)
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Copyright © 2007-2020, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written permission of the
publisher.

The operational instructions of this manual may be changed without prior notice.

Printed in Japan
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Replacing Battery

Battery Disposal

Electric Shock

For Safety

/A DANGER

When replacing the battery, use the specified battery and insert it
with the correct polarity. If the wrong battery is used, or if the battery
is inserted with reversed polarity, there is a risk of explosion causing
severe injury or death.

DO NOT expose batteries to heat or fire. This is dangerous and can
result in explosions or fire. Heating batteries may cause them to leak
or explode.

/A WARNING

ALWAYS refer to the operation manual when working near locations
at which the alert mark shown on the left is attached. If the advice in

the operation manual is not followed, there is a risk of personal injury
or reduced equipment performance. The alert mark shown on the left
may also be used with other marks and descriptions to indicate other
dangers.

Overvoltage Category

This equipment complies with overvoltage category Il defined in IEC
61010. DO NOT connect this equipment to the power supply of
overvoltage category Il or IV.

To ensure that the equipment is grounded, always use the supplied
3-pin power cord, and insert the plug into an outlet with a ground
terminal. If power is supplied without grounding the equipment, there
is a risk of receiving a severe or fatal electric shock or causing
damage to the internal components.
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Repair

For Safety

/A WARNING

A WARNING

NO OPERATOR SERVICE-
ABLE PARTS INSIDE.
REFER SERVICING TO
QUALIFIED PERSONNEL.

Calibration
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Only qualified service personnel with a knowledge of electrical fire and
shock hazards should service this equipment. This equipment cannot
be repaired by the operator. DO NOT attempt to remove the
equipment covers or unit covers or to disassemble internal
components. There are high-voltage parts in this equipment
presenting a risk of severe injury or fatal electric shock to untrained
personnel. In addition, there is a risk of damage to precision
components.

The performance-guarantee seal verifies the integrity of the
equipment. To ensure the continued integrity of the equipment, only
Anritsu service personnel, or service personnel of an Anritsu sales
representative, should break this seal to repair or calibrate the
equipment. Be careful not to break the seal by opening the
equipment or unit covers. If the performance-guarantee seal is
broken by you or a third party, the performance of the equipment
cannot be guaranteed.
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Falling Over

Battery Fluid

LCD

For Safety

/A WARNING

e This equipment should always be positioned in the correct manner. If

the cabinet is turned on its side, etc., it will be unstable and may be
damaged if it falls over as a result of receiving a slight mechanical
shock.

Always set up the equipment in a position where the power switch
can be reached without difficulty.

DO NOT short the battery terminals and never attempt to disassemble
the battery or dispose of it in a fire. If the battery is damaged by any of
these actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch the battery fluid, ingest it, or get in your eyes. If itis
accidentally ingested, spit it out immediately, rinse your mouth with
water and seek medical help. If it enters your eyes accidentally, do
not rub your eyes, rinse them with clean running water and seek
medical help. If the liquid gets on your skin or clothes, wash it off
carefully and thoroughly with clean water.

This equipment uses a Liquid Crystal Display (LCD). DO NOT subject
the equipment to excessive force or drop it. If the LCD is subjected to
strong mechanical shock, it may break and liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested
accidentally, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub your
eyes, rinse them with clean running water and seek medical help. If
the liquid gets on your skin or clothes, wash it off carefully and
thoroughly with soap and water.




Cleaning

Check Terminal

For Safety

/A\ CAUTION

e Always remove the main power cable from the power outlet before
cleaning dust around the power supply and fan.
- Clean the power inlet regularly. If dust accumulates around the

power pins, there is a risk of fire.

- Keep the cooling fan clean so that the ventilation holes are not
obstructed. If the ventilation is obstructed, the cabinet may
overheat and catch fire.

e Never input a signal of more than the indicated value between the
measured terminal and ground. Input of an excessive signal may
damage the equipment.
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Replacing Memory
Back-up Battery

External
Storage Media

For Safety

/A\ CAUTION

This equipment uses a Poly-carbon monofluoride lithium battery to
backup the memory. This battery must be replaced by service personnel
when it has reached the end of its useful life; contact the Anritsu sales
section or your nearest representative.

Note: The battery used in this equipment has a maximum useful life of
7 years. It should be replaced before this period has elapsed.

This equipment uses USB flash drive as external storage media for
storing data and programs.

If this media is mishandled or becomes faulty, important data may be
lost. It is recommended to periodically back up all important data and
programs to protect them from being lost accidentally.

Anritsu will not be held responsible for lost data.

Pay careful attention to the following points.

e Never remove the USB flash drive from the equipment while it is
being accessed.

e The USB flash drive may be damaged by static electric charges.

e Anritsu has thoroughly tested all external storage media shipped with
this equipment. Users should note that external storage media not
shipped with this equipment may not have been tested by Anritsu,
thus Anritsu cannot guarantee the performance or suitability of such
media.
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Hard disk

Notes on Handling
(When Rubidium
Reference Oscillator
Option is Installed)

Use in a Residential
Environment

Use in Corrosive
Atmospheres

For Safety

/A\ CAUTION

The equipment is equipped with an internal hard disk from which, as
with any hard disk, data may be lost under certain conditions. It is
recommended to periodically back up all important data and programs
to protect them from being lost accidentally.

Anritsu will not be held responsible for lost data.

To reduce the possibility of data loss, particular attention should be

given to the following points.

e The equipment should only be used within the recommend
temperature range, and should not be used in locations where the
temperature may fluctuate suddenly.

e Always follow the guidelines to ensure that the equipment is set up in
the specified manner.

e Always ensure that the fans at the rear and side of the equipment
are not blocked or obstructed in any way.

e Exercise care not to bang or shake the equipment whilst the power is
on.

e Never disconnect the mains power at the plug or cut the power at the
breaker with the equipment turned on.

Please use the carrying case or the original packing materials when you
transport it.

Because Rubidium Reference Oscillator frequency changes by the
magnet, please do not set the one to have the magnetism (more than
0.5 Gauss) such as magnets near it.

This equipment is designed for an industrial environment.

In a residential environment, this equipment may cause radio
interference in which case the user may be required to take adequate
measures.

Exposure to corrosive gases such as hydrogen sulfide, sulfurous acid,
and hydrogen chloride will cause faults and failures.
Note that some organic solvents release corrosive gases.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before shipment
using calibrated measuring instruments with direct traceability to public
testing organizations recognized by national research laboratories, including
the National Institute of Advanced Industrial Science and Technology, and
the National Institute of Information and Communications Technology, and
was found to meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a malfunction
occurs within one year after shipment due to a manufacturing fault, and
software bug fixes will be performed in accordance with the separate
Software End-User License Agreement, provide, however, that Anritsu
Corporation will deem this warranty void when:

e The fault is outside the scope of the warranty conditions separately
described in the operation manual.

e The fault is due to mishandling, misuse, or unauthorized modification or
repair of the equipment by the customer.

e The fault is due to severe usage clearly exceeding normal usage.

e The fault is due to improper or insufficient maintenance by the customer.

e The fault is due to natural disaster, including fire, wind or flood,
earthquake, lightning strike, or volcanic ash, etc.

e The fault is due to damage caused by acts of destruction, including civil
disturbance, riot, or war, etc.

e The fault is due to explosion, accident, or breakdown of any other
machinery, facility, or plant, etc.

e The fault is due to use of non-specified peripheral or applied equipment
or parts, or consumables, etc.

e The fault is due to use of a non-specified power supply orin a
non-specified installation location.

e The fault is due to use in unusual environments™'®.

e The fault is due to activities or ingress of living organisms, such as
insects, spiders, fungus, pollen, or seeds.

In addition, this warranty is valid only for the original equipment purchaser. It
is not transferable if the equipment is resold.

Anritsu Corporation shall assume no liability for damage or financial loss of
the customer due to the use of or a failure to use this equipment, unless the
damage or loss is caused due to Anritsu Corporation’s intentional or gross
negligence.



Note:
For the purpose of this Warranty, "unusual environments" means use:

In places of direct sunlight

In dusty places

Outdoors

In liquids, such as water, oil, or organic solvents, and medical fluids, or
places where these liquids may adhere

In salty air or in place chemically active gases (sulfur dioxide, hydrogen
sulfide, chlorine, ammonia, nitrogen dioxide, or hydrogen chloride etc.)
are present

In places where high-intensity static electric charges or electromagnetic
fields are present

In places where abnormal power voltages (high or low) or instantaneous
power failures occur

In places where condensation occurs

In the presence of lubricating oil mists

In places at an altitude of more than 2,000 m

In the presence of frequent vibration or mechanical shock, such as in
cars, ships, or airplanes

Anritsu Corporation Contact

In the event of this equipment malfunctions, please contact an Anritsu
Service and Sales office. Contact information can be found on the last page
of the printed version of this manual, and is available in a separate file on the
PDF version.



Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals need
to be broken/shredded so as not to be unlawfully used for military purpose.

J

Trademark and Registered Trademark

IQproducerT'VI is a registered trademark of Anritsu Corporation in the
United States and/or other countries.

Lifetime of Parts

The life span of certain parts used in this instrument is determined by the
operating time or the power-on time. Due consideration should be given to
the life spans of these parts when performing continuous operation over an
extended period. These parts must be replaced at the customer's expense
even if within the guaranteed period described in Warranty at the beginning
of this manual. For details on life span, refer to the corresponding section in
this manual.

Example: Display backlight, internal hard disk, removable hard disk,
connector for hard disk, cooling fan




Crossed-out Wheeled Bin Symbol

Equipment marked with the Crossed-out Wheeled Bin Symbol complies with
council directive 2012/19/EU (the “WEEE Directive”) in European Union.

For Products placed on the EU market after August 13, 2005, please contact
your local Anritsu representative at the end of the product's useful life to
arrange disposal in accordance with your initial contract and the local law.



Software End-User License Agreement (EULA)

Please carefully read and accept this Software End-User License Agreement (hereafter this EULA)
before using (includes executing, copying, installing, registering, etc.) this Software (includes programs,
databases, scenarios, etc., used to operate, set, etc., Anritsu electronic equipment, etc.). By using this
Software, you shall be deemed to have agreed to be bound by the terms of this EULA, and Anritsu
Corporation (hereafter Anritsu) hereby grants you the right to use this Software with the Anritsu
specified equipment (hereafter Equipment) for the purposes set out in this EULA.

Article 1. Grant of License and Limitations shall be excluded from repair and the

1. You may not to sell, transfer, rent, lease, lend, warranty.

disclose, sublicense, or otherwise distribute
this Software to third parties, whether or not
paid therefor.

. You may make one copy of this Software for
backup purposes only.

. You are not permitted to reverse engineer,
disassemble, decompile, modify or create
derivative works of this Software.

. This EULA allows you to install one copy of
this Software on one piece of Equipment.

Article 2. Disclaimers

To the extent not prohibited by law, in no event
shall Anritsu be liable for direct, or any
incidental, special, indirect or consequential
damages whatsoever, including, without
limitation, damages for loss of profits, loss of
data, business interruption or any other
commercial damages or losses, and damages
claimed by third parties, arising out of or
related to your use or inability to use this
Software, unless the damages are caused due
to Anritsu’s intentional or gross negligence.

Article 3. Limitation of Liability

1. If a fault (bug) is discovered in this Software,

failing this Software to operate as described
in the operation manual or specifications
even though you have used this Software as
described in the manual, Anritsu shall at its
own discretion, fix the bug, or replace the
software, or suggest a workaround,
free-of-charge, provided, however, that the
faults caused by the following items and any
of your lost or damaged data whatsoever

1) If this Software is deemed to be used
for purposes not described in the
operation manual or specifications.

ii) If this Software has been used in
conjunction with other
non-Anritsu-approved software.

iii) If this Software or the Equipment has
been modified, repaired, or otherwise
altered without Anritsu's prior
approval.

iv) For any other reasons out of Anritsu's
direct control and responsibility, such
as but not limited to, natural disasters,
software virus infections, or any
devices other than this Equipment, etc.

2. Expenses incurred for transport, hotel, daily

allowance, etc., for on-site repairs or
replacement by Anritsu engineers
necessitated by the above faults shall be
borne by you.

. The warranty period for faults listed in

Section 1 of this Article shall be either 6
months from the date of purchase of this
Software or 30 days after the date of repair
or replacement, whichever is longer.
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Article 4. Export Restrictions

You shall not use or otherwise export or
re-export directly or indirectly this Software
except as authorized by the laws and
regulations of Japan and the United States,
etc. In particular, this Software shall not be
exported or re-exported (a) into any Japan or
US embargoed countries or (b) to anyone
restricted by the Japanese export control
regulations, or the US Treasury
Department's list of Specially Designated
Nationals or the US Department of
Commerce Denied Persons List or Entity
List. In using this Software, you warrant
that you are not located in any such
embargoed countries or on any such lists.
You also agree that you will not use or
otherwise export or re-export this Software
for any purposes prohibited by the Japanese
and US laws and regulations, including,
without limitation, the development, design
and manufacture or production of missiles or
nuclear, chemical or biological weapons of

mass destruction, and conventional weapons.

Article 5. Change of Terms

Anritsu may change without your approval
the terms of this EULA if the changes are for
the benefit of general customers, or are
reasonable in light of the purpose of this
EULA and circumstances of the changes. At
the time of change, Anritsu will inform you
of those changes and its effective date, as a
general rule 45 days, in advance on its

website, or in writing or by e-mail.

Article 6. Termination

1.

Anritsu may terminate this EULA
immediately if you violate any conditions
described herein. This EULA shall also be
terminated immediately by Anritsu if there
1s any good reason that it is deemed difficult
to continue this EULA, such as your
violation of Anritsu copyrights, patents, etc.
or any laws and ordinances, or if it turns out

that you belong to an antisocial organization

or has a socially inappropriate relationship
with members of such organization.

. You and Anritsu may terminate this EULA

by a written notice to the other party 30
days in advance.

Article 7. Damages

If Anritsu suffers any damages or loss,
financial or otherwise, due to your violation
of the terms of this EULA, Anritsu shall
have the right to seek proportional damages
from you.

Article 8. Responsibility after Termination

Upon termination of this EULA in
accordance with Article 6, you shall cease all
uses of this Software immediately and shall
as directed by Anritsu either destroy or
return this Software and any backup copies,
full or partial, to Anritsu.

Article 9. Negotiation for Dispute

Resolution
If matters of interpretational dispute or
items not covered under this EULA arise,
they shall be resolved by negotiations in
good faith between you and Anritsu.

Article 10. Governing Law and Court of

Jurisdiction
This EULA shall be governed by and
interpreted in accordance with the laws of
Japan without regard to the principles of the
conflict of laws thereof, and any disputes
arising from or in relation to this EULA that
cannot be resolved by negotiation described
in Article 9 shall be subject to and be settled
by the exclusive agreed jurisdiction of the
Tokyo District Court of Japan.

Revision History:
February 29th, 2020



Using VISA Driver
for Remote Control of This Equipment

When controlling this measuring equipment remotely using the Ethernet
port, a VISA*1 driver must be installed in the PC controller. We
recommend using NI-VISA™ 2 from National Instruments™ (NI hereafter)
as the VISA driver.

Although a license is generally required to use NI-VISA™, the licensed
NI-VISA™ driver is provided free-of-charge for use when performing
remote control (Note) of this measuring equipment.

The NI-VISA™ driver can be downloaded from the NI website at:

http://sine.ni.com/psp/app/doc/p/id/psp-411

Be sure to comply with the NI license agreement for the usage and
license scope.
Be sure to uninstall the NI-VISA™ driver when disposing of this
measuring equipment or transferring it to a third party, etc., when
ceasing to use NI-VISA™, or upon completion of the contract term
when using this equipment on a rental contract.
(Notes)
Although the NI-VISA™ driver itself can be downloaded
free-of-charge from the web, an implementation license is required
for legal reasons when some requirements are not met. (Check the
NI web page for the detailed requirements.)
If these requirements are not met, permission is not granted to use
NI hardware and software and an NI implementation license must be
purchased. However, since this measuring equipment incorporates
NI hardware (GPIB ASIC), the NI-VISA™ driver can be downloaded
and used free-of-charge.

Glossary of Terms:
*1: VISA: Virtual Instrument Software Architecture
I/O software specification for remote control of measuring
instruments using interfaces such as GPIB, Ethernet, USB, etc.
*2: NI-VISA™
World de facto standard I/O software interface developed by NI
and standardized by the VXI Plug&Play Alliance.

Trademarks:
- National Instruments™, NI™  NI-VISA™ and National Instruments
\_ Corporation are all trademarks of National Instruments Corporation. )
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Cautions Against Computer Virus Infection

Copying files and data

Only files that have been provided directly from Anritsu or generated
using Anritsu equipment should be copied to the instrument.

All other required files should be transferred by means of USB flash
drive or CompactFlash media after undergoing a thorough virus
check.

Adding software

Do not download or install software that has not been specifically
recommended or licensed by Anritsu.

Network connections

Ensure that the network has sufficient anti-virus security protection in
place.

Protection against malware (malicious software such as viruses).
This equipment runs on Windows Operating System.

To connect this equipment to network, the following is advised.

- Activate Firewall.

- Install important updates of Windows.

- Use antivirus software.




CE Conformity Marking

Anritsu affixes the CE conformity marking on the following product(s) in
accordance with the Decision 768/2008/EC to indicate that they conform to
the EMC, LVD, and RoHS directive of the European Union (EU).

CE marking

1. Product Model
Model: MS2690A/MS2691A/MS2692A Signal Analyzer

2. Applied Directive
EMC: Directive 2014/30/EU
LVD: Directive 2014/35/EU
RoHS: Directive 2011/65/EU

3. Applied Standards
e EMC: Emission: EN 61326-1: 2013 (Class A)
Immunity: EN 61326-1: 2013 (Table 2)

Performance Criteria*
IEC 61000-4-2 (ESD) B
IEC 61000-4-3 (EMF)
IEC 61000-4-4 (Burst)
IEC 61000-4-5 (Surge)
IEC 61000-4-6 (CRF)
IEC 61000-4-8 (RPFMF)
IEC 61000-4-11 (V dip/short) B, C

> > ww >

*: Performance Criteria

A: The equipment shall continue to operate as intended
during and after the test. No degradation of
performance or loss of function is allowed below a
performance level specified by the manufacturer, when
the equipment is used as intended. The performance
level may be replaced by a permissible loss of
performance. If the minimum performance level or the
permissible performance loss is not specified by the
manufacturer, either of these may be derived from the
product description and documentation and what the
user may reasonably expect from the equipment if used
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as intended.

B: The equipment shall continue to operate as intended
after the test. No degradation of performance or loss of
function is allowed below a performance level specified
by the manufacturer, when the equipment is used as
intended. The performance level may be replaced by a
permissible loss of performance. During the test,
degradation of performance is however allowed. No
change of actual operating state or stored data is
allowed. If the minimum performance level or the
permissible performance loss is not specified by the
manufacturer, either of these may be derived from the
product description and documentation and what the
user may reasonably expect from the equipment if used
as intended.

C: Temporary loss of function is allowed, provided the
function is self-recoverable or can be restored by the
operation of the controls.

Harmonic current emissions:
EN 61000-3-2: 2014 (Class A equipment)
¢ LVD: EN 61010-1: 2010 (Pollution Degree 2)
¢ RoHS: EN 50581: 2012 (Category 9)

If the third digit of the serial number is "7", the product
complies with Directive 2011/65/EU as amended by (EU)
2015/863.
(Pb,Cd,Cr6+,Hg,PBB,PBDE,DEHP,BBP,DBP,DIBP)

If the third digit of the serial number is "6", the product
complies with Directive 2011/65/EU.
(Pb,Cd,Cr6+,Hg,PBB,PBDE)

Thlird digit
SN 6260000000
ANRITSU CORP. MADE IN JAPAN

6260000000

Serial number example
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4. Contact
Name:

Address, city:

Country:

Name:

Address, city:

Country:

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Minchen,

Germany

ANRITSU EMEA Ltd.

200 Capability Green, Luton
Bedfordshire, LU1 3LU
United Kingdom
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RCM Conformity Marking

Anritsu affixes the RCM mark on the following product(s) in accordance with
the regulation to indicate that they conform to the EMC framework of
Australia/New Zealand.

RCM marking

1. Product Model
Model: MS2690A/MS2691A/MS2692A Signal Analyzer

2. Applied Standards
EMC: Emission: EN 61326-1: 2013 (Class A equipment)



Anritsu Eco Label

The label shown on the left is attached to Anritsu products meeting our

4

== environmental standards.
——— Excellent Eco Product

Small size
Lightweight

Details about this label and the environmental standards are available on

the Anritsu website at https:/www.anritsu.com/
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About This Manual

B Associated Documents
The operation manual configuration of the MS2690A/MS2691A/MS2692A

Signal Analyzer is shown below.

MS2690A/MS2691A/MS2692A Signal Analyzer Operation Manual
(Main Frame Operation)

or MS2830A Signal Analyzer Operation Manual (Main Frame Operation)

MS2840A Signal Analyzer Operation Manual (Main Frame Operation)

MS2850A Signal Analyzer Operation Manual (Main Frame Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Main Frame Remote Control)

MS2690A/MS2691A/MS2692A ) MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual Or Signal Analyzer Operation Manual
||| (Signal Analyzer Function Operation) (Signal Analyzer Function Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Signal Analyzer Function Remote Control)

MS2690A/MS2691A/MS2692A ” MS2830A/MS2840A/MS2850A
Spectrum Analyzer Operation Manual 0 Spectrum Analyzer Operation Manual
(Spectrum Analyzer Function Operation) r (Spectrum Analyzer Function Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Spectrum Analyzer Function Remote Control)

|| MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Phase Noise Measurement Function Operation)

|| MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Phase Noise Measurement Function Remote Control)




T

¢ Signal Analyzer Operation Manual (Mainframe) <This document>
¢ Signal Analyzer Operation Manual (Mainframe Remote Control)
Description of basic operations, maintenance procedures, common

functions and common remote functions of the mainframe

¢ Signal Analyzer Operation Manual (Signal Analyzer Function)

¢ Signal Analyzer Operation Manual (Signal Analyzer Function Remote
Control)
Description of basic operations, functions and remote functions of the
signal analyzer

¢ Signal Analyzer Operation Manual (Spectrum Analyzer Function)

¢ Signal Analyzer Operation Manual (Spectrum Analyzer Function Remote
Control)
Description of basic operations, functions and remote functions of the
spectrum analyzer

¢ Signal Analyzer Operation Manual (Phase Noise Measurement Function
Operation)

e Signal Analyzer Operation Manual (Phase Noise Measurement Function
Remote Control)

Description of basic operations, functions and remote functions of the

phase noise measurement function.

In this document, indicates a panel key.
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Chapter 1 Overview

1.1 Product Overview

The MS2690A/MS2691A/MS2692A Signal Analyzer (hereinafter, referred
to as “MS2690A/MS2691A/MS2692A”) enables high-speed, high-accuracy,
and simple measurements of transmission characteristics of radio devices
for various mobile communications types.

The MS2690A/MS2691A/MS2692A enables high-speed and high-accuracy
signal processing of wide-ranging analyses at full-span, a characteristic
of conventional sweep-type spectrum analyzers, using a digital IF block.
In addition, the FFT process (high-speed Fourier conversion) realizes
high-speed spectrum analysis and simultaneous analysis on frequency
and time axes not possible with conventional sweep-type spectrum
analyzers. It also records RF input signals as digital data (digitize
function). It can be used in a variety of applications from research and
development to manufacturing thanks to its characteristics.

The following are characteristics of the MS2690A/MS2691A/MS2692A.

e Wide frequency band (6 GHz/13.5 GHz/26.5 GHz)

e Wide analysis bandwidth (31.25 MHz; however, 62.5/125 MHz when
the option is installed)

e High dynamic range (180 dB)

e Enables full-span sweep

e High-speed, high-accuracy signal analysis using digital IF

e Enables time-continuous analysis of loaded data

e Loaded with large capacity waveform memory

¢ Enables high-speed spectrum analysis

¢ Rich measurement functions

The MS2690A/MS2691A/MS2692A 1s equipped with the hardware
product made by National Instruments and comes with the license for
NI-VISA. NI-VISA can be used for the purpose of controlling the
MS2690A/MS2691A/MS2692A.




1.2  Product Configuration

1.2 Product Configuration

1.2.1 Standard configuration
Tables 1.2.1-1 through 1.2.1-3 list the respective standard configurations
of the MS2690A, MS2691A and MS2692A. First, after opening the 9
packaging, check that all listed products are included. Contact an %
Anritsu Service and Sales office about missing or damaged parts. o
g
Table 1.2.1-1 Standard configuration (MS2690A)
Item Model Number Product Name Q’'ty Remarks
Unit MS2690A Signal Analyzer 1 -
Power cord 1 -
Accessories | POO31A USB memory 1 256 MB or more
7Z0541A USB mouse 1 -
Installation CD-ROM
MX269000A Standard Software 1 Installed
- Operation Manual 1 set
Table 1.2.1-2 Standard configuration (MS2691A)
Item Model Number Product Name Q’'ty Remarks
Unit MS2691A Signal Analyzer 1 -
Power cord 1 -
. P0O031A USB memory 1 256 MB or more
Accessories
7Z0541A USB mouse 1 -
Installation CD-ROM
MX269000A | Standard Software 1 Installed
- Operation Manual 1 set
Table 1.2.1-3 Standard configuration (MS2692A)
Item Model Number Product Name Q'ty Remarks
Unit MS2692A Signal Analyzer 1 -
Power cord 1 -
Accessories P0O031A USB memory 1 256 MB or more
7Z0541A USB mouse 1 -
Installation CD-ROM
MX269000A | Standard Software 1 Installed
— Operation Manual 1 set
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1.2.2 (Void)

1.2.3 Options

Tables 1.2.3-1 through 1.2.3-4 list the options for the
MS2690A/MS2691A/MS2692A. These options are sold separately.

Note:

There is a risk of losing the data when adding additional option(s),

so back up the data stored on the hard disk, in advance. Anritsu is

not responsible for any loss of data.

Table 1.2.3-1 Additional Options at/after shipment (MS2690A)

Option Number

Product Name

Remarks

MS2690A-001

Rubidium Reference Oscillator

MS2690A-101

Rubidium Reference Oscillator Retrofit

Aging rate +1 x10-19/month

MS2690A-004

Wideband Analysis Hardware

MS2690A-104

Wideband Analysis Hardware Retrofit

Extends the Analysis Bandwidth to 125
MHz

MS2690A-008 6 GHz Preamplifier 100 kHz to 6 GHz
MS2690A-108 6 GHz Preamplifier Retrofit
MS2690A-010 Phase Noise Measurement Function

MS2690A-110

Phase Noise Measurement Function
Retrofit

MS2690A-017

Noise Figure Measurement Function

MS2690A-117

Noise Figure Measurement Function
Retrofit

MS2690A-020 Vector Signal Generator 125 MHz to 6 GHz
MS2690A-120 Vector Signal Generator Retrofit

MS2690A-037 Rubidium Reference Oscillator Aging rate +1 x10-19/month
MS2690A-137 Rubidium Reference Oscillator Retrofit

MS2690A-050 HDD Digitizing Interface Supports External HDD

MS2690A-150

HDD Digitizing Interface Retrofit

with MX269050A Extended Digitizing
Software
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Table 1.2.3-1 Additional Options at/after shipment (MS2690A) (Cont’d)

Option Number

Product Name

Remarks

MS2690A-077

Analysis Bandwidth Extension to
62.5MHz

MS2690A-177

Analysis Bandwidth Extension to
62.5MHz Retrofit

Extends Analysis Bandwidth to 62.5
MHz

MS2690A-078

Analysis Bandwidth Extension to
1256MHz

MS2690A-178

Analysis Bandwidth Extension to
125MHz Retrofit

Extends Analysis Bandwidth to 125
MHz

MS2690A-180

CPU/Windows7 Upgrade Retrofit

Upgrades the CPU and operating
system to Windows 7.

MS2690A-182

CPU/Windows10 Upgrade Retrofit

Upgrades the CPU and operating
system from Windows 7 to Windows 10.

MS2690A-183

CPU/WindowsXp to 10 Upgrade Retrofit

Upgrades the CPU and operating system
from Windows Xp to Windows 10.

Table 1.2.3-2 Additional Options at/after shipment (MS2691A)

Option Number

Product Name

Remarks

MS2691A-001

Rubidium Reference Oscillator

MS2691A-101

Rubidium Reference Oscillator Retrofit

Aging rate +1 x 10-10/month

MS2691A-003

Extension of Preselector Lower Limit to
3 GHz

MS2691A-103

Extension of Preselector Lower Limit to
3 GHz Retrofit

Preselector lower limit, 3 GHz

MS2691A-004

Wideband Analysis Hardware

MS2691A-104

Wideband Analysis Hardware Retrofit

Extends the Analysis Bandwidth to 125
MHz

MS2691A-008 6 GHz Preamplifier 100 kHz to 6 GHz
MS2691A-108 6 GHz Preamplifier Retrofit
MS2691A-010 Phase Noise Measurement Function

MS2691A-110

Phase Noise Measurement Function
Retrofit

MS2691A-017

Noise Figure Measurement Function

MS2691A-117

Noise Figure Measurement Function
Retrofit

MS2691A-020 Vector Signal Generator 125 MHz to 6 GHz
MS2691A-120 Vector Signal Generator Retrofit

MS2691A-037 Rubidium Reference Oscillator Aging rate +1 x 10-10/month
MS2691A-137 Rubidium Reference Oscillator Retrofit

MS2691A-050 HDD Digitizing Interface Supports External HDD

MS2691A-150

HDD Digitizing Interface Retrofit

with MX269050A Extended Digitizing
Software
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Table 1.2.3-2 Additional Options at/after shipment (MS2691A) (Cont’d)

Option Number

Product Name

Remarks

MS2691A-077

Analysis Bandwidth Extension to
62.5MHz

MS2691A-177

Analysis Bandwidth Extension to
62.5MHz Retrofit

Extends Analysis Bandwidth to 62.5
MHz

MS2691A-078

Analysis Bandwidth Extension to
1256MHz

MS2691A-178

Analysis Bandwidth Extension to
125MHz Retrofit

Extends Analysis Bandwidth to 125
MHz

MS2691A-180

CPU/Windows7 Upgrade Retrofit

Upgrades the CPU and operating
system to Windows 7.

MS2691A-182

CPU/Windows10 Upgrade Retrofit

Upgrades the CPU and operating
system from Windows 7 to Windows 10.

MS2691A-183

CPU/WindowsXp to 10 Upgrade Retrofit

Upgrades the CPU and operating system
from Windows Xp to Windows 10.

Table 1.2.3-3 Additional Options at/after shipment (MS2692A)

Option Number

Product Name

Remarks

MS2692A-001

Rubidium Reference Oscillator

MS2692A-101

Rubidium Reference Oscillator Retrofit

Aging rate +1 x 10-10/month

MS2692A-003

Extension of Preselector Lower Limit to
3 GHz

MS2692A-103

Extension of Preselector Lower Limit to
3 GHz Retrofit

Preselector lower limit, 3 GHz

MS2692A-004

Wideband Analysis Hardware

MS2692A-104

Wideband Analysis Hardware Retrofit

Extends the Analysis Bandwidth to 125
MHz

MS2692A-008 6 GHz Preamplifier 100 kHz to 6 GHz
MS2692A-108 6 GHz Preamplifier Retrofit
MS2692A-010 Phase Noise Measurement Function

MS2692A-110

Phase Noise Measurement Function
Retrofit

MS2692A-017

Noise Figure Measurement Function

MS2692A-117

Noise Figure Measurement Function
Retrofit

MS2692A-020 Vector Signal Generator 125 MHz to 6 GHz
MS2692A-120 Vector Signal Generator Retrofit

MS2692A-037 Rubidium Reference Oscillator Aging rate +1 x 10-10/month
MS2692A-137 Rubidium Reference Oscillator Retrofit

MS2692A-050 HDD Digitizing Interface Supports External HDD

MS2692A-150

HDD Digitizing Interface Retrofit

with MX269050A Extended Digitizing
Software

MS2692A-067

Microwave Preselector Bypass

MS2692A-167

Microwave Preselector Bypass Retrofit

Enables the preselector bypass.
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Table 1.2.3-3 Additional Options at/after shipment (MS2692A) (Cont’d)

Option Number

Product Name

Remarks

MS2692A-077

Analysis Bandwidth Extension to
62.5MHz

MS2692A-177

Analysis Bandwidth Extension to
62.5MHz Retrofit

Extends Analysis Bandwidth to 62.5
MHz

MS2692A-078

Analysis Bandwidth Extension to
1256MHz

Extends Analysis Bandwidth to 125
MHz

o
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MS2692A-178 Analysis Bandwidth Extension to

125MHz Retrofit

MS2692A-180 Upgrades the CPU and operating

CPU/Windows7 Upgrade Retrofit system to Windows 7.

MS2692A-182 CPU/Windows10 Upgrade Retrofit Upgrades the CPU and operating

system from Windows 7 to Windows 10.

MS2692A-183 CPU/WindowsXp to 10 Upgrade Retrofit | Upgrades the CPU and operating system

from Windows Xp to Windows 10.

Table 1.2.3-4 Optional warranty extension (MS2690A/MS2691A/MS2692A)

Option Number Product Name Remarks

MS2690A-ES210
MS2690A-ES310
MS2690A-ES510
MS2691A-ES210
MS2691A-ES310
MS2691A-ES510
MS2692A-ES210
MS2692A-ES310
MS2692A-ES510

2-year warranty service -

3-year warranty service -

5-year warranty service -

2-year warranty service -

3-year warranty service -

5-year warranty service -

2-year warranty service -

3-year warranty service -

5-year warranty service -
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Tables 1.2.3-5 and 1.2.3-6 list the Application software for the
MS2690A/MS2691A/MS2692A.

For the latest information on the application software, either visit the
MS2690A/MS2691A/MS2692A page on Anritsu website or contact an
Anritsu Service and Sales office.

Application software is sold separately.

Anritsu website: https:/www.anritsu.com/

Table 1.2.3-5 Application software

Option Number Product Name Remarks
MX269010A Mobile WiMAX Measurement CD-ROM cgntaining license
Software and operation manual
MX269011A W-CDMA/HSPA Downlink CD-ROM cgntaining license
Measurement Software and operation manual
MX269012A W-CDMA/HSPA Uplink CD-ROM cpntaining license
Measurement Software and operation manual
MX269013A GSM/EDGE Measurement CD-ROM cgntaining license
Software and operation manual
MX269014A ETC/DSRC Measurement CD-ROM cgntaining license
Software and operation manual
MX269015A TD-SCDMA Measurement CD-ROM cgntaining license
Software and operation manual
MX269016A XG-PHS Measurement CD-ROM cgntaining license
Software and operation manual
MX269017A Vector Modulation Analysis CD-ROM cgntaining license
Software and operation manual
MX269020A LTE Downlink Measurement CD-ROM cgntaining license
Software and operation manual
MX269021A LTE Uplink Measurement CD-ROM cpntaining license
Software and operation manual
MX269022A LTE TDD Downlink CD-ROM cgntaining license
Measurement Software and operation manual
MX269023A LTE TDD Uplink CD-ROM cgntaining license
Measurement Software and operation manual
MX269024A CDMA2000 Forward Link CD-ROM cgntaining license
Measurement Software and operation manual
MX269026A EV-DO Forward Link CD-ROM cgntaining license
Measurement Software and operation manual
MX269028A WLAN(802.11)Measurement CD-ROM cpntaining license
Software and operation manual



https://www.anritsu.com/

1.2  Product Configuration

Table 1.2.3-5 Application software (Cont’'d)

Option Number

Product Name

Remarks

W-CDMA BS Measurement

CD-ROM containing license

MX269030A Software and operation manual
Measurement Software for CD-ROM containing license
MX269036A MediaFLO and operation manual
MX269037A ISDB-Tmm Analysis Software CD-ROM cgntammg license
and operation manual
MX269050A Extended Digitizing Software CD-ROM cgntammg license
and operation manual
MX269074A Power Amplifier Measurement | CD-ROM containing license

Software

and operation manual

Table 1.2.3-6 Application software (IQproducerm)

Option Number

Product Name

Remarks

CD-ROM containing license

MX269901A HSDPA/HSUPA 1Qproducer™ .
and operation manual
MX269902A TDMA IQproducer™ CD-ROM cgntammg license
and operation manual
MX269904A Multi-carrier IQproducer™ CD-ROM cgntammg license
and operation manual
MX269905A Mobile WiMAX IQproducer™ | CD/ROM containing license
and operation manual
MX269908A LTE IQproducer™ CD-ROM cgntammg license
and operation manual
MX269909A XG-PHS IQproducer™ CD-ROM containing license
and operation manual
MX269910A LTE TDD IQproducer™ CD-ROM containing license
and operation manual
MX269911A WLAN IQproducer™ CD-ROM cgntammg license
and operation manual
MX269912A TD-SCDMA IQproducer™ CD-ROM containing license

and operation manual
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1.2.4 Applicable parts

Table 1.2.4-1 lists the applicable parts for the MS2690A/MS2691A/

MS2692A. These parts are sold separately.

Table 1.2.4-1 Applicable parts

Model Number

Product Name

Remarks

W2850AE

MS2690A/MS2691A/MS2692A Signal Analyzer
Operation Manual (Mainframe Operation)

Printed version

W2851AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A/MS2850A Signal Analyzer
Operation Manual (Mainframe Remote Control)

Printed version

W2852AE

MS2690A/MS2691A/MS2692A Signal Analyzer
Operation Manual (Signal Analyzer Function
Operation)

Printed version

W2853AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A/MS2850A Signal Analyzer
Operation Manual (Signal Analyzer Function
Remote Control)

Printed version

W2854AE

MS2690A/MS2691A/MS2692A Signal Analyzer
Operation Manual (Spectrum Analyzer Function
Operation)

Printed version

W2855AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A/MS2850A Signal Analyzer
Operation Manual (Spectrum Analyzer Function
Remote Control)

Printed version

W3117AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A/MS2850A Signal Analyzer
Operation Manual

(Phase Noise Measurement Function Operation)

Printed version

W3118AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A/MS2850A Signal Analyzer
Operation Manual

(Phase Noise Measurement Function Remote
Control)

Printed version

W2856AE

MS2690A/MS2691A/MS2692A Option 020
Vector Signal Generator Operation Manual
(Operation)

Printed version

W2857AE

MS2690A/MS2691A/MS2692A Option 020
Vector Signal Generator Operation Manual
(Remote Control)

Printed version

W2914AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A Signal Analyzer

Vector Signal Generator Operation Manual
(IQproducer™)

Printed version

W2929AE

MS2690A/MS2691A/MS2692A and
MS2830A/MS2840A Signal Analyzer

Vector Signal Generator Operation Manual
(Standard Waveform Pattern)

Printed version

1-10
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Table 1.2.4-1 Applicable parts (Cont’d)

Model Number Product Name Remarks
K240B Power divider (K connector) DC to 26.5 GHz, 50 Q K-J,
1 Wmax
MA1612A FOUR-PORT Junction PAD 5 MHz to 3 GHz, N-J 9
MP752A TERMINATION DC to 12.4 GHz, 50 Q N-P %
50 MHz to 6 GHz, o
MA24106A USB Power Sensor USB/Mini B with cable s

(Refer to Chapter 7)

W-CDMA compatible,

MA2512A Band pass filter Pass band: 1.92 to 2.17 GHz
J0576B Coaxial cord (Anglﬁongznvl\,}eﬁgg?

J0576D Coaxial cord (AI\IIJ%O;(DZZHVI\,}eﬁgIE?

JO127A Coaxial cord é%)ﬁléo};), 11{2512153 BNC-P)
J0127B Coaxial cord %318160);),21{251;2?3? BNC-P)
J0127C Coaxial cord Approx. 0.5 m length

(BNC-P, RG58A/U, BNC-P)

DC to 18 GHz, approx. 0.5 m length
J0322A Coaxial cord (SMA-P, 50 O
SUCOFLEX104, SMA-P)

DC to 18 GHz, approx. 1 m length
J0322B Coaxial cord (SMA-P, 50 O
SUCOFLEX104, SMA-P)

DC to 18 GHz, approx. 1.5 m length
J0322C Coaxial cord (SMA-P, 50 O
SUCOFLEX104, SMA-P)

DC to 18 GHz, approx. 2 m length
J0322D Coaxial cord (SMA-P, 50 O
SUCOFLEX104, SMA-P)

DC to 26.5 GHz,

J1398A N-SMA ADAPTOR 50 O N-P, SMA-J

. DC to 40 GHz, approx 1 m length
J0911 Coaxial cord, 1.0 M (for 40 GHz) (SF102A, 11K254/11K254/1.0M)

. DC to 40 GHz, approx 0.5 m length
J0912 Coaxial cord, 0.5 M (for 40 GHz) (SF102A, 11K254/11K254/0.5M)
41KC-3 Fixed Attenuator, 3 dB DC to 40 GHz, 3 dB
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Table 1.2.4-1 Applicable parts (Cont’d)

Model Number

Product Name

Remarks

J1261A Ethernet cable (shield type) Straight cable, approx. 1 m length

J1261B Ethernet cable (shield type) Straight cable, approx. 3 m length

J1261C Ethernet cable (shield type) Cross cable, approx. 1 m length

J1261D Ethernet cable (shield type) Cross cable, approx 3 m length

J0008 GPIB cable, 2.0 m Approx. 2 m length

J1373A AUX conversion adapter AUX > BN.C .
For vector signal generator option

B0597A Rack mount kit

B0589A Carrying case Protective cover, casters

B0633A Carrying case (Soft Type)

Z0975A Keyboard (USB)

1-12
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1.3 Specifications

1.3.1 Mainframe (MS2690A/MS2691A)

Tables 1.3.1-1 through 1.3.1-4 show the specifications for the MS2690A/
MS2691A.

The following specification values are those under the conditions after

o
3
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@
<

30-min warm-up at stable ambient temperature. Also, note that the Typ.
values are provided as reference data, and are not guaranteed
specifications. The specifications of the Signal Analyzer function are
values at the center frequency if not specified.

Setting Frequency Band Mode to Spurious can be performed when
installing the MS2691A-003/103.

Table 1.3.1-1 Specifications for mainframe

Item Specification

Frequency

Frequency range 50 Hz to 6 GHz (MS2690A)
50 Hz to 13.5 GHz (MS2691A)

Frequency band Band Mixer harmonic order[N]

Configuration 50 Hz to 6.0 GHz 0 1
3 to 6.0 GHz 1-L 1
when MS2691A-003/103 is mounted
(MS2691A)
5.9 to 8.0 GHz 1- 1
(MS2691A)
7.9 to 13.5 GHz 1+ 1
(MS2691A)

Preselector range Frequency Band Mode: Normal
5.9 to 13.5 GHz (MS2691A)
Frequency Band Mode: Spurious
3 to 13.5 GHz

Frequency settings

Settable range | 0 Hz to 6 GHz (MS2690A)
0 Hz to 13.5 GHz (MS2691A)
Resolution | 1 Hz

1-13
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Table 1.3.1-1 Specifications for mainframe (Cont’d)

Item

Specification

Internal reference oscillator
Activation characteristics

Aging rate
Temperature characteristics

Activation characteristics

Aging rate
Temperature characteristics

Activation characteristics

Aging rate
Temperature characteristics

Based on frequency 24 hours after power-on, at 23°C
+5 x 10-7 (2 minutes after power-on)
+5 x 10-8 (5 minutes after power-on)

+1 x 10-7/year
+2 x 10-8 (5 to 45°C)
When Option 001/101 Rubidium Reference Oscillator is installed

Based on frequency 24 hours after power-on, at 23°C
+1 x 10-2 (7 minutes after power-on)

+1 x 10-19/month
+1 x 10-9 (5 to 45°C)
When Option 037/137 Rubidium Reference Oscillator is installed

Based on frequency 24 hours after power-on, at 23°C
+1 x 109 (15 minutes after power-on)

+1 x 10-10/month
+1 x 102 (5 to 45°C)

Single side band noise

At 18 to 28°C, 2 GHz

(Frequency offset)
100 kHz -116 dBc/Hz
1 MHz -137 dBc/Hz

Amplitude

Measurement range

Displays average noise level up to +30 dBm

Maximum input level

Continuous wave average
Power

DC

+30 dBm (Input attenuator > 10 dB)

0 Vdc

Input attenuator

0 to 60 dB, 2 dB steps

Input attenuator switching
error

Based on input attenuator 10 dB

Frequency Band Mode: Normal
< 6 GHz: +0.2 dB (10 to 60 dB)

> 6 GHz: +0.75 dB (10 to 60 dB) (MS2691A)
Frequency Band Mode: Spurious

< 3 GHz: +0.2 dB (10 to 60 dB) (MS2691A)

> 3 GHz: +0.75 dB (10 to 60 dB) (MS2691A)

Reference Level

Setting range

Log scale: —120 to +50 dBm or equivalent value (Signal Analyzer Mode)
—130 to +50 dBm or equivalent value (Spectrum Analyzer Mode)
Linear scale:  22.4 iV to 70.7 V or equivalent value (Signal Analyzer Mode)
70.7nV to 70.7 V or equivalent value (Spectrum Analyzer Mode)
Resolution: 0.01 dB or equivalent level

Units

Log scale: dBm, dBuV, dBmV, dBuV (emf), dBuV/m, V, W
Linear scale: V

1-14




1.8 Specifications

Table 1.3.1-1 Specifications for mainframe (Cont’d)

Item Specification

Linearity error Excluding the noise floor effect
+0.07 dB (Mixer input level < —-20 dBm)
+0.10 dB (Mixer input level < —-10 dBm)
Frequency Band Mode: Normal
+0.15 dB (Mixer input level < 0 dBm, frequency < 6 GHz)
+0.50 dB (Mixer input level < 0 dBm, frequency > 6 GHz)
Frequency Band Mode: Spurious
+0.15 dB (Mixer input level < 0 dBm, frequency < 3 GHz)
+0.50 dB (Mixer input level < 0 dBm, frequency > 3 GHz)

o
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RF frequency After CAL execution, input attenuator = 10 dB, at 18 to 28°C
characteristics +0.35 dB

(9 kHz < frequency < 6 GHz, Frequency Band mode: Normal)
(9 kHz < frequency < 3 GHz, Frequency Band mode: Spurious)

After CAL execution, input attenuator = 10 dB, after preselector
tuning, at 18 to 28°C (MS2691A)

+1.50 dB
(6 GHz < frequency < 13.5 GHz, Frequency Band mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band mode: Spurious)

1-dB gain compression At mixer input level

>+3 dBm

(100 MHz < frequency < 400 MHz)

>+7 dBm

(400 MHz < frequency < 6 GHz, Frequency Band mode: Normal)
(400 MHz < frequency < 3 GHz, Frequency Band mode: Spurious)
> +3 dBm (MS2691A)

(3 GHz < frequency < 6 GHz, Frequency Band mode: Spurious)

> +3 dBm (MS2691A)(6 GHz < frequency < 13.5 GHz)

Spurious Response

Second harmonic wave At mixer input level = -30 dBm
distortion Harmonic wave [dBc] SHI [dBm]
<-60 >+30
(10 MHz < Input frequency < 400 MHz)
<-75 > +45
(0.4 GHz < Input frequency < 0.8 GHz)
<-75 > +45
(0.8 GHz < Input frequency < 1 GHz)
<-75 > +45

(1 GHz < Input frequency < 3 GHz)
At mixer input level = -10 dBm (MS2691A)

Harmonic wave [dBc] SHI [dBm]
<-90 > +80

(3 GHz <Input frequency, Frequency Band mode: Normal)
<-90 > +80
(1.5 GHz < Input frequency, Frequency Band mode: Spurious)

Residual response Frequency > 1 MHz, at input attenuator = 0 dB, 50 Q

(Excluding “bandwidth > 31.25 MHz” in Signal Analyzer.)
<-100 dBm
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Chapter 1 Overview

Table 1.3.1-1 Specifications for mainframe (Cont’d)

Item Specification
Connector
RF input
Connector | Front panel, N-J, 50 O
VSWR: Input attenuator >10 dB, 18 to 28°C
< 1.2 (Nominal value) (40 MHz < frequency < 3 GHz)
< 1.5 (Nominal value) (3 GHz < frequency < 6 GHz)
< 2.0 (Nominal value) (6 GHz < frequency < 13.5 GHz) (MS2691A)
IF Output
Connector | Rear panel, BNC-J, 50 Q (nominal value)
Frequency | 875 MHz (when not installing the Signal Analyzer and
MS269xA-004/104/077/177/078/178 or setting bandwidth < 31.25 MHz)
900 MHz (when installing the Signal Analyzer and
MS269xA-004/104/077/177/078/178 or setting bandwidth > 31.25 MHz)
874.988 MHz (Spectrum Analyzer)
Gain | At the reference RF input level, 1 GHz RF frequency , and 0 dB input
attenuator (nominal value)
0 dB (nominal value)
IF bandwidth | 120 MHz (nominal value)
External reference input
Connector | Rear panel, BNC-J, 50 Q (nominal value)
Frequency | 10 MHz or 13 MHz

Operating range
Input level

+1 ppm
—-15 dBm < level < +20 dBm, 50 Q (AC coupling)
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1.3

Specifications

Table 1.3.1-1 Specifications for mainframe (Cont’d)

Item

Specifications

Reference signal output
Connector
Frequency
Output level

Rear panel, BNC-J, 50 Q (nominal value)
10 MHz
> 0 dBm (AC coupling)

Sweep status output
Connector
Output level

Rear panel, BNC-J
TTL level (high level at sweep or waveform acquisition)

Trigger input
Connector
Input level

Rear panel, BNC-J
TTL level

External controls

Control from external controller (except power)

Ethernet (10/100/1000Base-T)
Connector

Rear panel, RJ-45

GPIB
Connector

Interface function

TEEE488.2 compatible
Rear panel, IEEE488 bus connector

SH1, AH1, T6, L4, SR1, RL1, PP0, DC1, DTO, C0, E2

USB (B)
Connector

USB2.0 compatible
Rear panel, USB-B connector

USB

Connector

Used to connect the USB power sensor or to connect a USB flash drive
for saving and reading the files (parameters, waveforms, screen

copies, etc.).
USB 2.0 compatible

USB-A connector (2 ports on front panel, 2 ports on rear panel)

Monitor output

Connector | Rear panel, VGA compatibility, mini D-SUB 15 pin
Aux
Connector | Used for trigger input/output from/to Option 020/120, etc.
Rear panel, 68 pins (DX10BM-68S equivalent part)
Screen XGA color LCD (resolution: 1024 x 768)

8.4 inch (213 mm diagonal)

1-17

o
3
@
2.
@
<



Chapter 1 Overview

Table 1.3.1-1 Specifications for mainframe (Cont’d)

Item

Specification

Overall Specifications

Size, Weight
Size
Weight

340 mm (w) x 200 mm (h) x 350 mm (d) (excluding protrusions)
< 13.5 kg (excluding options)

Power
Voltage
Frequency
Power consumption

Rated Voltage: AC 100 to 120 V or 200 to 240 V
50 Hz to 60 Hz

< 260 VA (excluding options)
< 440 VA (including all options, maximum value)

Temperature
Operating temperature
Storage temperature

5 to 45°C
—20 to 60°C

Environment Performance

Conducted disturbance

EN 61326-1 (Class A)

Electromagnetic radiated
disturbance

EN 61326-1 (Class A)

Harmonic current emission

EN 61000-3-2 (Class A equipment)

Electrostatic discharge

EN 61326-1 (Table 2)

Electromagnetic field
immunity

EN 61326-1 (Table 2)

Fast transient/burst

EN 61326-1 (Table 2)

Surge

EN 61326-1 (Table 2)

Conducted RF

EN 61326-1 (Table 2)

Power frequency magnetic
field

EN 61326-1 (Table 2)

Voltage dips/short
interruption

EN 61326-1 (Table 2)
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1.8 Specifications

Also refer to Table 1.3.4-1 “Specifications for Wideband Analysis
Hardware Options” when MS269xA-004/104 is installed.

Table 1.3.1-2 Specifications for signal analyzer function

Item

Specification

Common

Trace mode

Spectrum, Power vs Time, Frequency vs Time, CCDF, Spectrogram
No Trace

Bandwidth
Range

Specifies the capture analysis bandwidth from the center frequency
1 kHz to 25 MHz (1-2.5-5 sequence), 31.25 MHz

Sampling rate
Range

Automatically set depending on analysis bandwidth
2 kHz to 50 MHz (1-2-5 sequence)

Capture time
Capture time length

Setting mode

Sets the capture time length

Minimum capture time length: 2 us to 50 ms (determined depending on
analysis bandwidth)

Maximum capture time length: 2 to 2000 s (determined depending on
analysis bandwidth)

Auto, Manual

Trigger
Trigger mode

Free Run (Trig Off), Video, Wide IF Video, External (TTL)
SG Marker (when Option 020/120 is installed)
BBIF (when Option 040/140 is installed)

ADC resolution

16bits

(when not installing the MS269xA-004/104/077/177/078/178 or setting
bandwidth < 31.25 MHz)

Spectrum indicator function

Function overview

Displays spectrums within random time spans and frequency ranges in
captured waveform data.

Analysis time range
Analysis Start Time
Analysis Time Length
Setting mode

Sets analysis start time position from beginning of waveform data
Sets analysis time length
Auto, Manual

Frequency

Center frequency and SPAN can be set within the frequency range in
waveform data

Indicator frequency
accuracy

+[Indicator frequency X reference frequency accuracy + SPAN
frequency x reference frequency accuracy + RBW x 0.05 + 2 X N +
SPAN frequency / (Trace point count — 1)] Hz

N:Mixer harmonic order

Resolution bandwidth (RBW)
Setting range
Selectivity

1 Hz to 1 MHz (1-3 sequence)
(-60 dB/-3 dB) 4.5:1, nominal value
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Chapter 1 Overview

Table 1.3.1-2 Specifications for signal analyzer function (Cont’d)

Item

Specification

Absolute amplitude
accuracy

After CAL execution, 18 to 28°C, input attenuator > 10 dB, mixer input
level < 0 dBm, RBW = Auto, Time Detection = Average, Marker Result
= Integration or Peak(Accuracy), center frequency CW, excluding the
noise floor effect

+0.5 dB
(50 Hz < frequency < 6 GHz, Frequency Band Mode: Normal)
(50 Hz < frequency < 3 GHz, Frequency Band Mode: Spurious)

After Preselector tuning (MS2691A)

+1.8 dB
(6 GHz < frequency < 13.5 GHz, Frequency Band Mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode: Spurious)
The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error,
and input attenuator switching error.

In-band frequency
characteristics

On the basis of a level of the center frequency, in center frequency +10
MHz, when MS269xA-004/104/077/177/078/178 is not installed or the
bandwidth is < 31.25 MHz:

+0.31 dB
(30 MHz < frequency < 6 GHz, Frequency Band Mode: Normal)

(30 MHz < Frequency < 3 GHz, Frequency Band Mode: Spurious)

Display average noise level

Input attenuator 0 dB, at 18 to 28°C

100 kHz -132.5 [dBm/Hz]
1 MHz -142.5 [dBm/Hz]
30 MHz < frequency < 2.4 GHz -152.5 [dBm/Hz]
2.4 GHz < frequency < 3 GHz -150.5 [dBm/Hz]
Frequency Band Mode: Normal
3 GHz < frequency < 4 GHz

4 GHz < frequency < 5 GHz

5 GHz < frequency < 6 GHz

6 GHz < frequency < 10 GHz

10 GHz < frequency < 13.5 GHz

—~150.5 [dBm/Hz]
—149.5 [dBm/Hz]
—149.5 [dBm/Hz]
-148.5 [dBm/Hz] (MS2691A)
-147.5 [dBm/Hz] (MS2691A)

Adjacent channel power
(ACP) leakage

Reference: Span Total, Carrier Total, Both Sides of Carriers, or Carrier
Select
Adjacent channel specification: 3 channels x 2

Channel power

Absolute value
measurement

dBm, dBm/Hz

Occupied bandwidth (OBW)

N% of Power method, X dB Down method
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1.8 Specifications

Table 1.3.1-2 Specifications for signal analyzer function (Cont’d)

Item Specification

Power vs Time Display Function

Function overview Indicates time changes of power for captured waveform data

Analysis time range
Analysis Start Time | Sets analysis start time position from beginning of waveform data
Analysis Time Length | Sets analysis time length
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Setting mode | Auto, Manual

Resolution bandwidth
Filter type | Rect, Gaussian, Nyquist, Root Nyquist, Off (default: Off)
Roll-off rate setting | 0.01 to 1 (settable for Nyquist and Root Nyquist)

Filter frequency offset | Filter center frequency can be set within frequency band of waveform
data

Peak to Peak measurement | Measured using AM Depth or marker function
+Peak, —Peak, (P-P)/2, Average

Burst average power Measures average power of burst signal

Frequency vs. Time Display Function

Function overview Displays frequency time fluctuations of input signal from captured
waveform data

Resolution time range
Analysis Start Time | Sets analysis start time position from beginning of waveform data
Analysis Time Length | Sets analysis time length
Setting mode | Auto, Manual

Operating level range —17 to +30 dBm (input attenuator > 10 dB)

Frequency (vertical axis)

Center frequency and SPAN can be set within frequency range in
waveform data

Display frequency range Selectable from 1/25, 1/10, 1/5 and 1/2 of analysis bandwidth
Input frequency range | 10 MHz to 6 GHz

Indicator frequency
accuracy

At CW input | Input level = -17 to +30 dBm, SPAN < 31.25 MHz, scale = SPAN/25,
+(reference oscillator accuracy x center frequency + indicator frequency
range x 0.01) Hz

Peak to Peak measurement | Measured using FM Deviation or marker function
+Peak, —Peak, (P-P)/2, Average

Phase vs Time Display Function

Function overview Displays the phase time fluctuation of the input signal in the acquired
waveform data.

Analysis Time Range
Analysis Start Time | Sets analysis start time position from beginning of waveform data.
Analysis Time Length | Sets analysis time span.
Available Mode Auto, Manual

Phase (Vertical Axis)
Display Mode | Wrap, Unwrap
Phase Display Range Settable between 0.01 deg./div to 200G deg./div.
Offset | —100M to 100 M deg.
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Chapter 1 Overview

Table 1.3.1-2 Specifications for signal analyzer function (Cont’d)

Item

Specification

CCDF Display Function

Function overview

Displays CCDF and APD of waveform data captured at specific time

Analysis time range
Analysis Start Time
Analysis Time Length
Setting mode

Sets analysis start time position from beginning of waveform data
Sets analysis time length
Auto, Manual

Display
Histogram resolution

Numerical value indicator

Graphically displays CCDF and APD
0.01dB

Average Power, Max Power, Crest Factor

Resolution bandwidth
Filter type
Filter frequency offset

Rectangle, Off (default: Off)

Filter center frequency can be set within frequency band of waveform
data

Spectrogram Display Function

Function overview

Displays Spectrogram in arbitrary time length within the captured
waveform data

Analysis time range
Analysis Start Time
Analysis Time Length
Setting Mode

Sets analysis start time position from beginning of waveform data
Sets analysis time length
Auto, Manual

Frequency

Center frequency and SPAN can be set within frequency range in
waveform data

Resolution Bandwidth (RBW)
Setting Range
Selectivity

1 Hz to 1 MHz (1-3 Sequence)
(—60 dB/-3 dB) 4.5:1, Nominal value

Digitize Function

Function overview

Capable of outputting captured waveform data to internal hard disk or
external device

Waveform data
Format
Level

Level accuracy:

I, Q (each 32 bit Float Binary format)
V(2 + Q2 =1 at 0 dBm input
Same as absolute amplitude accuracy of signal analyzer

External output

Capable of outputting to external PC through Ethernet
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1.3

Specifications

Table 1.3.1-2 Specifications for signal analyzer function (Cont’d)

Item

Specification

Replay Function

Function overview

Analyzes traces of saved waveform data

Waveform data format

I, Q (Binary format)

Conditions for measurable
waveform data

Analyzable combinations of SPAN and sampling rate

SPAN

1 kHz

2.5 kHz

5 kHz

10 kHz
25 kHz
50 kHz
100 kHz
250 kHz
500 kHz
1 MHz
2.5 MHz
5 MHz

10 MHz
18.6 MHz
20 MHz
25 MHz
31.25 MHz
50 MHz
62.5 MHz
100 MHz
125 MHz

Sampling rate
2 kHz

5 kHz

10 kHz
20 kHz
50 kHz
100 kHz
200 kHz
500 kHz
1 MHz

2 MHz

5 MHz
10 MHz
20 MHz
20 MHz
25 MHz
50 MHz
50 MHz
100 MHz
100 MHz
200 MHz
200 MHz
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Chapter 1 Overview

Table 1.3.1-2 Specifications for signal analyzer function (Cont’d)

Item

waveform data

Specification

Conditions for measurable Combinations of SPAN and minimum capture sample

SPAN Minimum Capture Sample

1 kHz 74000 (37 s)

2.5 kHz 160000 (32 s)

5 kHz 310000 (31 s)

10 kHz 610000 (30.5 s)

25 kHz 730000 (14.6 s)

50 kHz 730000 (7.3 s)

100 kHz 730000 (3.65 s)

250 kHz 730000 (1.46 s)

500 kHz 730000 (730 ms)

1 MHz 730000 (365 ms)

2.5 MHz 730000 (146 ms)

5 MHz 730000 (73 ms)

10 MHz 730000 (36.5 ms)

18.6 MHz 730000 (36.5 ms)

20 MHz 730000 (29.2 ms)

25 MHz 730000 (14.6 ms)

31.25 MHz 730000 (14.6 ms)

50 MHz 730000 (7.3 ms)

62.5 MHz 730000 (7.3 ms)

100 MHz 730000 (3.65 ms)

125 MHz 730000 (3.65 ms)
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1.8 Specifications

Table 1.3.1-3 Specifications for spectrum analyzer function

Item Specification
Frequency
Span
Range | 0 Hz, 300 Hz to 6 GHz (MS2690A)
0 Hz, 300 Hz to 13.5 GHz (MS2691A)
Resolution | 2 Hz
Span accuracy | £0.2%

Indicator frequency
accuracy

+ [Indicator frequency x reference frequency accuracy + SPAN
frequency x SPAN accuracy + RBW x 0.05 + 2 x N + SPAN
frequency/(Trace point count —1)] Hz

N is Mixer harmonic order

Resolution bandwidth (RBW)
Setting range

Selectivity

30 Hz to 3 MHz (1-3 sequence),
50 kHz, 5 MHz, 10 MHz, 20 MHz, 31.25 MHz
31.25 MHz can be set only when SPAN is 0 Hz.
(—60 dB/-3 dB) 4.5:1 (Nominal value, when setting at 30 Hz to 10 MHz)

Video bandwidth (VBW)
Setting range
VBW mode

1 Hz to 10 MHz (1-3 sequence), 5 kHz, OFF
Video Average/Power Average

Amplitude

Display average noise level

Detector = Sample, VBW = 1 Hz (Video Average), Input Attenuator 0
dB, 18 to 28°C

100 kHz -135 [dBm/Hz]
1 MHz -145 [dBm/Hz]
30 MHz < Frequency < 2.4 GHz -155 [dBm/Hz]
2.4 GHz < Frequency < 3 GHz  -153 [dBm/Hz]

Frequency Band Mode: Normal
3 GHz < Frequency < 4 GHz

4 GHz < Frequency < 5 GHz ]
5 GHz < Frequency < 6 GHz -152 [dBm/Hz]

6 GHz < Frequency < 10 GHz  -151 [dBm/Hz] (MS2691A)
10 GHz < Frequency < 13.5 GHz -150 [dBm/Hz] (MS2691A)

—-153 [dBm/Hz]
-152 [dBm/Hz

Absolute amplitude accuracy

After CAL execution, 18 to 28°C, input attenuator > 10 dB, mixer input
level < 0 dBm, Auto Sweep Time Select = Normal, RBW < 1 MHz,
Detection = Positive, CW, excluding the noise floor effect

+0.5 dB
(50 Hz < frequency < 6 GHz, Frequency Band Mode: Normal)
(50 Hz < frequency < 3 GHz, Frequency Band Mode: Spurious)

After preselector tuning (MS2691A)

+1.8dB
(6 GHz < frequency < 13.5 GHz, Frequency Band Mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode: Spurious)
The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error,
and input attenuator switching error.
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Chapter 1 Overview

Table 1.3.1-3 Specifications for spectrum analyzer function (Cont’d)

Item

Specification

Spurious Response

Two-tone third-order
intermodulation distortion

Mixer input level = —15 dBm (per wave), > 300 kHz separation,
18 to 28°C
<-60 dBc (TOI = +15 dBm)
(30 MHz < frequency < 400 MHz)
<—-66 dBc (TOI = +18 dBm)
(400 MHz < frequency < 700 MHz)
< —74 dBc (TOI = +22 dBm)
(700 MHz < frequency < 4 GHz, Frequency Band Mode: Normal)
(700 MHz < frequency < 3 GHz, Frequency Band Mode: Spurious)
< —66 dBc (TOI = +18 dBm)
(4 GHz < frequency < 6 GHz, Frequency Band Mode: Normal)
< -45 dBc (TOI = +7.5 dBm)
(6 GHz < frequency < 13.5 GHz, Frequency Band Mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode: Spurious)

Image response

<-70 dBc

Sweep

Sweep mode

Single, Continuous

Sweep time
Setting range

2 ms to 1000 s (SPAN > 300 Hz)
1 ps to 1000 s (SPAN = 0 Hz)

Detection mode

Pos & Neg, Positive Peak, Sample, Negative Peak, RMS

Trace point count

When SPAN > 500 MHz:
1001 to 30001

When 100 MHz < SPAN < 500 MHz:
101 to 30001

When 300 Hz < SPAN < 100 MHz and Sweep Time > 10 s:
101 to 30001

When 300 Hz < SPAN < 100 MHz and Sweep Time < 10s:
11 to 30001

When Span = 0 Hz and Sweep Time > 10 s:
101 to 30001

When Span = 0 Hz and Sweep Time < 10 s:
11 to 30001

Resolution: 1 point

Scale
Log indicator (10 div/12 div)
Lin indicator (10 div)

20 to 0.1 dB/div, 1-2-5 sequence
1 to 10%/div, 1-2-5 sequence

Trigger function
Trigger mode

Free Run (Trig Off), Video, Wide IF, External (TTL)
SG Marker (when Option 020/120 is installed)
BBIF (when Option 040/140 is installed)

Gate function
Gate mode

Off, Wide IF, External,

SG Marker (when Option 020/120 is installed)
BBIF (when Option 040/140 is installed)
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1.8 Specifications

Table 1.3.1-3 Specifications for spectrum analyzer function (Cont’d)

Item Specification

Measurement function

Adjacent channel leakage

power | Reference: Span Total, Carrier Total, Both Sides of Carriers, or
(ACP) Carrier Select

Adjacent channel specification: 3 channels x 2 (Normal Mode)
8 channels x 2 (Advanced Mode)
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Burst average Indicates average power of specified time in the time domain mode

Channel power
Absolute value measurement | dBm, dBm/Hz

Occupied bandwidth(OBW) N% of Power method, X dB Down method

Spectrum Emission Mask Peak/Margin measurement: Pass/fail judgment is performed by
(SEM) Peak/Margin measurement.

Worst/Peaks measurement: Pass/fail judgment is performed by

Spurious Emission
p Worst/Peaks measurement.

Two-tone third-order

intermodulation distortion IM3, TOI measurement from two-tone signal.

Center frequency =1 GHz, SPAN <1 MHz, RBW =1 kHz, S/N > 50
dB, Gate Time > 100 ms

+ (Marker frequency x Reference frequency Accuracy + (0.01/Gate
Time[s])Hz)

Frequency counter

Table 1.3.1-4 Phase Noise Measurement Function Specification

Item Specification

Frequency

Carrier Frequency Range | 10 MHz to 6 GHz (MS2690A)
10 MHz to 13.5 GHz (MS2691A)

Offset Frequency Range | 10 Hz to 10 MHz
Marker Mode | Normal, Integral Noise, RMS Noise, Jitter, Residual FM, Off
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Chapter 1 Overview

1.3.2 Mainframe (MS2692A)

Tables 1.3.2-1 through 1.3.2-4 show the specifications for the MS2692A.

The following specification values are those under the conditions after
30-min warm-up at stable ambient temperature. Also, note that the Typ.
values are provided as reference data, and are not guaranteed
specifications. The specifications of the Signal Analyzer function are
values at the center frequency if not specified.

Setting Frequency Band Mode to Spurious can be performed when
installing the MS2691A-003/103.

Table 1.3.2-1 Specifications for mainframe

item

Specification

Frequency

Frequency range

50 Hz to 26.5 GHz

Frequency band
configuration

Band Mixer harmonic order[N]

50 Hz to 6.0 GHz 0 1
3 to 6.0 GHz 1-L 1
When MS2692A-003/103 is installed

5.9 to 8.0 GHz 1- 1
7.9 to 13.5 GHz 1+ 1
13.4 to 20.0 GHz 2— 2
19.9 to 26.5 GHz 2+ 2

Preselector range

Frequency Band Mode: Normal
5.9 to 26.5 GHz

Frequency Band Mode: Spurious
3 to 26.5 GHz

Frequency settings
Settable range
Resolution

0 Hz to 26.5 GHz
1 Hz

Internal reference oscillator
Activation characteristics

Aging rate
Temperature characteristics

Activation characteristics

Aging rate
Temperature characteristics

Activation characteristics

Aging rate
Temperature characteristics

Based on frequency 24 hours after power-on, at 23°C
+5x10-7 (2 minutes after power-on)
+5x10-8 (5 minutes after power-on)
+1x10-"/year
+2x10"8 (5 to 45°C)
When Option 001/101 Rubidium Reference Oscillator is installed
Based on frequency 24 hours after power-on, at 23°C
+1x10-9 (7 minutes after power-on)
+1x10-10/month
+1x10-9 (5 to 45°C)
When Option 037/137 Rubidium Reference Oscillator is installed

Based on frequency 24 hours after power-on, at 23°C
+1x10-9 (15 minutes after power-on)

+1x10-19/month

+1x10-° (5 to 45°C)
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1.8 Specifications

Table 1.3.2-1 Specifications for mainframe (Cont'd)

Item

Specification

Single side band noise

At 18 to 28°C, 2 GHz

(Frequency Offset)
100 kHz
1 MHz

—116 dBc/Hz
—137 dBc/Hz

Amplitude

Measurement range

Displays Average noise level up to +30 dBm

Maximum input level

Continuous wave average
Power

DC

+30 dBm (Input attenuator > 10 dB)

0 Vdc

Input attenuator

0 to 60 dB, 2 dB steps

Input attenuator switching
error

Based on input attenuator 10 dB
Frequency Band Mode: Normal
< 6 GHz: +0.2 dB (10 to 60 dB)
> 6 GHz: +0.75 dB (10 to 60 dB)
Frequency Band Mode: Spurious
< 3 GHz: +0.2 dB (10 to 60 dB)
> 3 GHz: +0.75 dB (10 to 60 dB)

Reference Level

Setting range

Log scale: —120 to +50 dBm or equivalent value (Signal Analyzer Mode)
—130 to +50 dBm or equivalent value (Spectrum Analyzer Mode)
Linear scale:  22.4 iV to 70.7 V or equivalent value (Signal Analyzer Mode)
70.7nV to 70.7 V or equivalent value (Spectrum Analyzer Mode)
Resolution: 0.01 dB or equivalent level

Units

Log scale: dBm, dBuV, dBmV, dBuV (emf), dBuV/m, V, W

Linear scale: V

Linearity error

excluding the noise floor effect
+0.07 dB (Mixer input level < —-20 dBm)
+0.10 dB (Mixer input level < —-10 dBm)
Frequency Band Mode: Normal

+0.15 dB (Mixer input level < 0 dBm, frequency < 6 GHz)
+0.60 dB (Mixer input level < 0 dBm, frequency > 6 GHz)

Frequency Band Mode: Spurious

+0.15 dB (Mixer input level < 0 dBm, frequency < 3 GHz)
+0.60 dB (Mixer input level < 0 dBm, frequency > 3 GHz)
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Chapter 1 Overview

Table 1.3.2-1 Specifications for mainframe (Cont'd)

Item

Specification

RF frequency
characteristics

After CAL execution, input attenuator = 10 dB, at 18 to 28°C
+0.35 dB

(9 kHz < frequency < 6 GHz, Frequency Band mode: Normal)

(9 kHz < frequency < 3 GHz, Frequency Band mode: Spurious)

After CAL execution, input attenuator = 10 dB, after preselector
tuning, at 18 to 28°C, when MS2692A-067/167 is not installed or
Microwave Preselector Bypass 1s Off:

+1.50 dB

(6 GHz < frequency < 13.5 GHz, Frequency Band mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band mode: Spurious)

+2.50 dB
(13.5 GHz < frequency < 26.5 GHz)

1-dB gain compression

At mixer input level
>+3 dBm
(100 MHz < frequency < 400 MHz)
>+7 dBm
(400 MHz < frequency < 6 GHz, Frequency Band mode: Normal)
(400 MHz < frequency < 3 GHz, Frequency Band mode: Spurious)
>+0 dBm
(3 GHz < frequency < 6 GHz, Frequency Band mode: Spurious)
>+0 dBm
(6 GHz < frequency < 26.5 GHz)

Spurious Response

Second harmonic wave
distortion

At mixer input level = -30 dBm

Harmonic wave [dBc] SHI [dBm]
<-60 > +30
(10 MHz < Input frequency < 400 MHz)
<-75 > +45
(0.4 GHz < Input frequency < 0.8 GHz)
<-75 > +45
(0.8 GHz < Input frequency < 1 GHz)
<-75 > +45

(1 GHz < Input frequency < 3 GHz)

At mixer input level = —10 dBm, when MS2692A-067/167 is not
installed

Harmonic wave [dBc] SHI [dBm]
<-90 > +80

(3 GHz < Input frequency, Frequency Band mode: Normal)
<-90 > +80

(1.5 GHz < Input frequency, Frequency Band mode: Spurious)
At mixer input level = —10 dBm, when MS2692A-067/167 is not
installed or Microwave Preselector Bypass is Off:

Harmonic wave [dBc] SHI [dBm]
<-70 > +60

(3 GHz < Input frequency <13.25 GHz )
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1.8 Specifications

Table 1.3.2-1 Specifications for mainframe (Cont'd)

Item

Specification

Residual response

Frequency > 1 MHz, at input attenuator = 0 dB

(Excluding “bandwidth > 31.25 MHz” in Signal Analyzer.)
<-100 dBm

Connector
RF input
Connector | Front panel, N-J, 50 Q
VSWR: Input attenuator >10 dB, 18 to 28°C

< 1.2 (Nominal value) (40 MHz < frequency < 3 GHz)

< 1.5 (Nominal value) (3 GHz < frequency < 6 GHz)

< 2.0 (Nominal value) (6 GHz < frequency < 26.5 GHz)
IF Output

Connector
Frequency

Gain

IF bandwidth

Rear panel, BNC-J, 50 Q (nominal value)

875 MHz (when not installing the Signal Analyzer and
MS269xA-004/104/077/177/078/178 or setting bandwidth < 31.25 MHz)
900 MHz (when installing the Signal Analyzer and
MS269xA-004/104/077/177/078/178 or setting bandwidth >31.25 MHz)
874.988 MHz (Spectrum Analyzer)

At the reference RF input level, 1 GHz RF frequency, and 0 dB input
attenuator (nominal value)
0 dB (nominal value)

120 MHz (nominal value)

External reference input
Connector
Frequency
Operating range
Input level

Rear panel, BNC-J, 50 Q (nominal value)

10 MHz or 13 MHz

+1 ppm

-15 dBm < level < +20 dBm, 50 Q (AC coupling)

Reference signal output
Connector
Frequency
Output level

Rear panel, BNC-J, 50 Q (nominal value)
10 MHz
> 0 dBm (AC coupling)

Sweep status output
Connector
Output level

Rear panel, BNC-J
TTL level (high level at sweep or waveform acquisition)

Trigger input
Connector
Input level

Rear panel, BNC-J
TTL level

External controls

Control from external controller (except power)

Ethernet
(10/100/1000Base-T)

Connector | Rear panel, RJ-45
GPIB

Connector

Interface function

TEEE488.2 compatible
Rear panel, IEEE488 bus connector

SH1, AH1, T6, L4, SR1, RL1, PP0, DC1, DTO, CO, E2
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Chapter 1 Overview

Table 1.3.2-1 Specifications for mainframe (Cont'd)

Item

Specification

USB (B)
Connector

USB2.0 compatible
Rear panel, USB-B connector

USB
Connector

Enables waveform copy to USB compatible external device and saving
mainframe setting parameters

USB 2.0 compatible

USB-A connector (2 ports on front panel, 2 ports on rear panel)

Monitor output

Connector | Rear panel, VGA compatibility, mini D-SUB 15 pin
Aux
Connector | Used for trigger input/output from/to Option 020/120, etc.
Rear panel, 68 pins (DX10BM-68S equivalent part)
Screen XGA color LCD (resolution: 1024 x 768)

8.4 inch (213 mm diagonal)

Overall Specifications

Size, Weight
Size
Weight

340 mm (w) x 200 mm (h) x 350 mm (d) (excluding protrusions)
< 13.5 kg (excluding options)

Power
Voltage
Frequency
Power consumption

Rated Voltage: AC 100 to 120 V or 200 to 240 V
50 Hz to 60 Hz

< 260 VA (excluding options)
< 440 VA (including all options, maximum value)

Temperature
Operating temperature
Storage temperature

5 to 45°C
—20 to 60°C

Environment Performance

Conducted disturbance

EN 61326-1 (Class A)

Electromagnetic radiated
disturbance

EN 61326-1 (Class A)

Harmonic current emission

EN 61000-3-2 (Class A equipment)

Electrostatic discharge

EN 61326-1 (Table 2)

Electromagnetic field
immunity

EN 61326-1 (Table 2)

Fast transient/burst

EN 61326-1 (Table 2)

Surge

EN 61326-1 (Table 2)

Conducted RF

EN 61326-1 (Table 2)

Power frequency magnetic
field

EN 61326-1 (Table 2)

Voltage dips/short
interruption

EN 61326-1 (Table 2)
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1.8 Specifications

Also refer to Table 1.3.4-1 “Specifications for Wideband Analysis
Hardware Options” when MS269xA-004/104 is installed.

Table 1.3.2-2 Specifications for signal analyzer function

Item Specification @)
Common §
Trace mode Spectrum, Power vs Time, Frequency vs Time, CCDF, Spectrogram, o
No Trace g

Bandwidth

Range | Specifies the capture analysis bandwidth from the center frequency
1 kHz to 25 MHz (1-2.5-5 sequence), 31.25 MHz

Sampling rate

Range | Automatically set depending on analysis bandwidth
2 kHz to 50 MHz (1-2-5 sequence)

Capture time
Capture time length | Sets the capture time length

Minimum capture time length: 2 ps to 50 ms (determined depending on
analysis bandwidth)

Maximum capture time length: 2 to 2000 s (determined depending on
analysis bandwidth)

Setting mode | Auto, Manual

Trigger
Trigger mode | Free Run (Trig Off), Video, Wide IF Video, External (TTL)

SG Marker (when Option 020/120 is installed)

BBIF (when Option 040/140 is installed)

ADC resolution 16bits

(when not installing the Signal Analyzer and
MS269xA-004/104/077/177/078/178 or setting bandwidth < 31.25 MHz)

Spectrum indicator function

Function overview Displays spectrums within random time spans and frequency ranges in
captured waveform data.

Analysis time range
Analysis Start Time | Sets analysis start time position from beginning of waveform data
Analysis Time Length | Sets analysis time length
Setting mode | Auto, Manual

Frequency Center frequency and SPAN can be set within the frequency range in
waveform data

Indicator frequency +[Indicator frequency X reference frequency accuracy + SPAN

accuracy frequency X reference frequency accuracy + RBW x 0.05 + 2 X N +

SPAN frequency / (Trace point count — 1)] Hz
N:Mixer harmonic order

Resolution bandwidth (RBW)
Setting range | 1 Hz to 1 MHz (1-3 sequence)
Selectivity | (-60 dB/-3 dB) 4.5:1, nominal value
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Chapter 1 Overview

Table 1.3.2-2 Specifications for signal analyzer function (Cont’d)

Item

Specification

Absolute amplitude
accuracy

After CAL execution, 18 to 28°C, input attenuator > 10 dB, mixer input
level < 0 dBm, RBW = Auto, Time Detection = Average, Marker Result
= Integration or Peak(Accuracy), center frequency CW, excluding the
noise floor effect
+0.5 dB
(50 Hz < frequency < 6 GHz, Frequency Band Mode: Normal)
(50 Hz < frequency < 3 GHz, Frequency Band Mode: Spurious)

After Preselector tuning
+1.8 dB
(6 GHz < frequency < 13.5 GHz, Frequency Band Mode:
Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode:
Spurious)
+3.0 dB
(13.5 GHz < frequency < 26.5 GHz)
The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error
and input attenuator switching error.

In-band frequency
characteristics

On the basis of a level of the center frequency, in center frequency + 10
MHz, when MS269xA-004/104/077/177/078/178 is not installed or the
bandwidth is <31.25 MHz:
+0.31 dB
(30 MHz < frequency < 6 GHz, Frequency Band Mode: Normal)

(30 MHz < frequency < 3 GHz, Frequency Band Mode: Spurious)

Display average noise level

Input attenuator 0 dB, at 18 to 28°C,
6 GHz < frequency < 26.5 GHz when MS2692A-067/167 is not installed
100 kHz ~132.5 [dBm/Hz]
1 MHz -142.5 [dBm/Hz]
30 MHz < frequency < 2.4 GHz -152.5 [dBm/Hz]
2.4 GHz < frequency < 3 GHz —-150.5 [dBm/Hz]

Frequency Band Mode: Normal

3 GHz < frequency < 4 GHz —-150.5 [dBm/Hz]
4 GHz < frequency < 5 GHz —-149.5 [dBm/Hz]
5 GHz < frequency < 6 GHz -149.5 [dBm/Hz]
6 GHz < frequency < 10 GHz -148.5 [dBm/Hz]

[
10 GHz < frequency < 13.5 GHz -147.5 [dBm/Hz]
13.5 GHz < frequency < 20 GHz -144.5 [dBm/Hz]
20 GHz < frequency < 26.5 GHz -140.5 [dBm/Hz]

Adjacent channel power
(ACP) leakage

Reference: Span Total, Carrier Total, Both Sides of Carriers, or Carrier
Select
Adjacent channel specification: 3 channels x 2

Channel power

Absolute value
measurement

dBm, dBm/Hz

Occupied bandwidth (OBW)

N% of Power method, X dB Down method
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1.8 Specifications

Table 1.3.2-2 Specifications for signal analyzer function (Cont’d)

Item Specification

Power vs Time Display Function

Function overview Indicates time changes of power for captured waveform data

Analysis time range
Analysis Start Time | Sets analysis start time position from beginning of waveform data
Analysis Time Length | Sets analysis time length

o
3
@
2.
@
<

Setting mode | Auto, Manual

Resolution bandwidth
Filter type | Rect, Gaussian, Nyquist, Root Nyquist, Off (default: Off)
Roll-off rate setting | 0.01 to 1 (settable for Nyquist and Root Nyquist)

Filter frequency offset | Filter center frequency can be set within frequency band of waveform
data

Peak to Peak measurement | Measured using AM Depth or marker function
+Peak, —Peak, (P-P)/2, Average

Burst average power Measures average power of burst signal

Frequency vs. Time Display Function

Function overview Displays frequency time fluctuations of input signal from captured
waveform data

Resolution time range
Analysis Start Time | Sets analysis start time position from beginning of waveform data
Analysis Time Length | Sets analysis time length
Setting mode | Auto, Manual

Operating level range —17 to +30 dBm (input attenuator > 10 dB)

Frequency (vertical axis)

Center frequency and SPAN can be set within frequency range in
waveform data

Display frequency range Selectable from 1/25, 1/10, 1/5, and 1/2 of analysis bandwidth
Input frequency range | 10 MHz to 6 GHz

Indicator frequency
accuracy

At CW input | Input level = -17 to +30 dBm, SPAN < 31.25 MHz, scale = SPAN/25,
+(reference oscillator accuracy x center frequency + indicator frequency
range x 0.01) Hz

Peak to Peak measurement | Measured using FM Deviation or marker function
+Peak, —Peak, (P-P)/2, Average
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Chapter 1 Overview

Table 1.3.2-2 Specifications for signal analyzer function (Cont’d)

Item

Specification

CCDF Display Function

Function overview

Displays CCDF and APD of waveform data captured at specific time

Analysis time range
Analysis Start Time
Analysis Time Length
Setting mode

Sets analysis start time position from beginning of waveform data
Sets analysis time length
Auto, Manual

Display
Histogram resolution

Numerical value indicator

Graphically displays CCDF and APD
0.01dB

Average Power, Max Power, Crest Factor

Resolution bandwidth
Filter type
Filter frequency offset

Rectangle, Off (default: Off)

Filter center frequency can be set within frequency band of waveform
data

Spectrogram Display Functio

=}

Function Overview

Displays Spectrogram in arbitrary time length within the captured
waveform data

Analysis Time Range
Analysis Start Time
Analysis Time Length
Setting Mode

Sets analysis start time position from beginning of waveform data
Sets analysis time length
Auto, Manual

Frequency

Center frequency and SPAN can be set within frequency range in
waveform data

Resolution Bandwidth (RBW)
Setting Range
Selectivity

1 Hz to 1 MHz (1-3 Sequence)
(—60 dB/-3 dB) 4.5:1, Nominal value

Digitize Function

Function overview

Capable of outputting captured waveform data to internal hard disk or
external device

Waveform data
Format
Level

Level accuracy:

I, Q (each 32 bit Float Binary format)
V(12 + Q2 =1 at 0 dBm input

Same as absolute amplitude accuracy of signal analyzer

External output

Capable of outputting to external PC through Ethernet
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1.3

Specifications

Table 1.3.2-2 Specifications for signal analyzer function (Cont’d)

Item

Specification

Replay Function

Function Overview

Analyzes traces of saved waveform data

Waveform Data Format

I, Q (Binary format)

Conditions for measurable
waveform data

Analyzable combinations of SPAN and sampling rate

SPAN

1 kHz

2.5 kHz

5 kHz

10 kHz
25 kHz
50 kHz
100 kHz
250 kHz
500 kHz
1 MHz
2.5 MHz
5 MHz

10 MHz
18.6 MHz
20 MHz
25 MHz
31.25 MHz
50 MHz
62.5 MHz
100 MHz
125 MHz

Sampling rate
2 kHz

5 kHz

10 kHz
20 kHz
50 kHz
100 kHz
200 kHz
500 kHz
1 MHz

2 MHz

5 MHz
10 MHz
20 MHz
20 MHz
25 MHz
50 MHz
50 MHz
100 MHz
100 MHz
200 MHz
200 MHz
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Chapter 1 Overview

Table 1.3.2-2 Specifications for signal analyzer function (Cont’d)

Item

waveform data

Specification

Conditions for measurable Combinations of SPAN and minimum capture sample

SPAN Minimum Capture Sample

1 kHz 74000 (37 s)

2.5 kHz 160000 (32 s)

5 kHz 310000 (31 s)

10 kHz 610000 (30.5 s)

25 kHz 730000 (14.6 s)

50 kHz 730000 (7.3 s)

100 kHz 730000 (3.65 s)

250 kHz 730000 (1.46 s)

500 kHz 730000 (730 ms)

1 MHz 730000 (365 ms)

2.5 MHz 730000 (146 ms)

5 MHz 730000 (73 ms)

10 MHz 730000 (36.5 ms)

18.6 MHz 730000 (36.5 ms)

20 MHz 730000 (29.2 ms)

25 MHz 730000 (14.6 ms)

31.25 MHz 730000 (14.6 ms)

50 MHz 730000 (7.3 ms)

62.5 MHz 730000 (7.3 ms)

100 MHz 730000 (3.65 ms)

125 MHz 730000 (3.65 ms)
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1.8 Specifications

Table 1.3.2-3 Specifications for spectrum analyzer function

Item

Specification

Frequency

Span
Range
Resolution
Span accuracy

0 Hz, 300 Hz to 26.5 GHz
2 Hz
+0.2%

Indicator frequency
accuracy

+ [Indicator frequency x reference frequency accuracy + SPAN
frequency x SPAN accuracy + RBW x 0.05 + 2 x N + SPAN
frequency/(Trace point count — 1)] Hz

N is Mixer harmonic order

Resolution bandwidth (RBW)
Setting range

Selectivity

30 Hz to 3 MHz (1-3 sequence),
50 kHz, 5 MHz, 10 MHz, 20 MHz, 31.25 MHz
31.25 MHz can be set when SPAN is 0 Hz.
(-60 dB/-3 dB) 4.5:1 (nominal value, at 30 Hz to 10 MHz)

Video bandwidth (VBW)
Setting range
VBW mode

1 Hz to 10 MHz (1-3 sequence), 5 kHz, OFF
Video Average/Power Average

Amplitude

Display average noise level

Detector = Sample, VBW = 1 Hz (Video Average), Input Attenuator 0

dB, 18 to 28°C,

6 GHz < Frequency < 26.5 GHz when MS2692A-067/1671s not installed.

100 kHz -135 [dBm/Hzl
1 MHz —145 [dBm/Hz]
30 MHz < Frequency < 2.4 GHz -155 [dBm/Hz]
2.4 GHz < Frequency < 3 GHz  —153 [dBm/Hz]

Frequency Band Mode: Normal

3 GHz < Frequency < 4 GHz -153 [dBm/Hz]

4 GHz < Frequency < 5 GHz -152 [dBm/Hz]
5 GHz < Frequency < 6 GHz -152 [dBm/Hz]
6 GHz < Frequency < 10 GHz ~ -151 [dBm/Hz]

10 GHz < Frequency < 13.5 GHz -150 [dBm/Hz]
13.5 GHz < Frequency < 20 GHz -147 [dBm/Hz]
20 GHz < Frequency < 26.5 GHz —143 [dBm/Hz]
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Chapter 1 Overview

Table 1.3.2-3 Specifications for spectrum analyzer function (Cont’d)

Item

Specification

Absolute amplitude
accuracy

After CAL execution, 18 to 28°C, input attenuator > 10 dB, mixer input
level <0 dBm, Auto Sweep Time Select = Normal, RBW < 1 MHz,
Detection = Positive, CW, excluding the noise floor effect
+0.5 dB
(50 Hz < frequency < 6 GHz, Frequency Band Mode: Normal)
(50 Hz < frequency < 3 GHz, Frequency Band Mode: Spurious)
After preselector tuning (MS2691A)
+1.8dB
(6 GHz < frequency < 13.5 GHz, Frequency Band Mode:
Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode:
Spurious)
+3.0 dB
(13.5 GHz < frequency < 26.5 GHz)
The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error
and input attenuator switching error.

Spurious Response

Two-tone third-order inter
modulation distortion

Mixer input level = —15 dBm (per wave), > 300 kHz separation,

18 to 28°C

With MS2692A-067/167 and Microwave Preselector Bypass turned off
<-60 dBc (TOI = +15 dBm)
(30 MHz < frequency < 400 MHz)
< -66 dBc (TOI = +18 dBm)
(400 MHz < frequency < 700 MHz)
< —74 dBc (TOI = +22 dBm)
(700 MHz < frequency < 4 GHz, Frequency Band Mode: Normal)
(700 MHz < frequency < 3 GHz, Frequency Band Mode: Spurious)
< —66 dBc (TOI = +18 dBm)
(4 GHz < frequency < 6 GHz, Frequency Band Mode: Normal)
<-45 dBc (TOI = +7.5 dBm)
(6 GHz < frequency < 26.5 GHz, Frequency Band Mode: Normal)
(3 GHz < frequency < 26.5 GHz, Frequency Band Mode: Spurious)

Image response

Without MS2692A-067/167:

< -70 dBc (frequency < 13.5 GHz)

< -65 dBc (13.5 GHz < frequency < 26.5 GHz)

When MS2692A-067/167 is not installed, refer to Table 1.3.7-1.

Sweep

Sweep mode

Single, Continuous

Sweep time
Setting range

2 ms to 1000 s (SPAN > 300 Hz)
1 ps to 1000 s (SPAN = 0 Hz)

Detection mode

Pos&Neg, Positive Peak, Sample, Negative Peak, RMS
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1.8 Specifications

Table 1.3.2-3 Specifications for spectrum analyzer function (Cont’d)

Item

Specification

Trace point count

When SPAN > 500 MHz:
1001 to 30001

When 100 MHz < SPAN < 500 MHz:
101 to 30001

When 300 Hz < SPAN < 100 MHz and Sweep Time > 10 s:
101 to 30001

When 300 Hz < SPAN < 100 MHz and Sweep Time < 10 s:
11 to 30001

When Span = 0 Hz and Sweep Time > 10 s:
101 to 30001

When Span = 0 Hz and Sweep Time < 10 s:
11 to 30001

Resolution: 1 point

Scale
Log indicator (10 div/12 div)
Lin indicator (10 div)

20 to 0.1 dB/div, 1-2-5 sequence
1 to 10%/div, 1-2-5 sequence

Trigger function
Trigger mode

Free Run (Trig Off), Video, Wide IF, External (TTL)
SG Marker (when Option 020/120 is installed)
BBIF (when Option 040/140 is installed)

Gate function
Gate mode

Off, Wide IF, External,

SG Marker (when Option 020/120 is installed)
BBIF (when Option 040/140 is installed)

Measurement function

Adjacent channel leakage
power

(ACP)

Reference: Span Total, Carrier Total, Both Sides of Carriers, or Carrier
Select

Adjacent channel specification: 3 channels x 2 (Normal Mode)
8 channels x 2 (Advanced Mode)

Burst average

Indicates average power of specified time in the time domain mode

Channel power

Absolute value
measurement

dBm, dBm/Hz

Occupied bandwidth(OBW)

N% of Power method, X dB Down method

Spectrum Emission Mask
(SEM)

Peak/Margin measurement: Pass/fail judgment is performed by
Peak/Margin measurement.

Spurious Emission

Worst/Peaks measurement: Pass/fail judgment is performed by
Worst/Peaks measurement.

Two-tone third-order
intermodulation distortion

IM3, TOI measurement from two-tone signal.

Frequency counter

Center frequency = 1 GHz, SPAN <1 MHz, RBW =1 kHz, S/N > 50 dB,
Gate Time > 100 ms

+ (Marker frequency x Reference frequency Accuracy + (0.01/Gate
Time[s])Hz)
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Chapter 1 Overview

Table 1.3.2-4 Phase Noise Measurement Function Specification

Item

Specification

Frequency

Carrier Frequency Range

Offset Frequency Range

Marker Mode

10 MHz to 26.5 GHz
10 Hz to 10 MHz

Normal, Integral Noise, RMS Noise, Jitter, Residual FM, Off
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1.8 Specifications

1.3.3 Pre-amp option (MS269xA-008/108)

Table 1.3.3-1 shows the specifications for the Pre-amp option.

The following specification values are those under the conditions after

30-min. warm-up at stable ambient temperature. Also note that the Typ.

values are provided as reference data, and are not guaranteed

specifications.

Table 1.3.3-1 Specifications for Pre-amp option

Item

Specification

Frequency

Frequency range

100 kHz to 6 GHz

Amplitude

Measurement range

Display average noise level at least +10 dBm

Maximum input level

+10 dBm (When the input attenuator is 0 dB)

Gain

14dB (<3 GHz)

13dB (3 GHz < frequency < 4 GHz)
11dB (4 GHz < frequency < 5 GHz)
10dB (5 GHz < frequency < 6 GHz)

Noise index

7dB (<3GHz)

8.5dB (3 GHz < frequency < 4 GHz)
9.5dB (4 GHz < frequency < 6 GHz)

Amplitude

Display average noise level
(signal analyzer function)

100 kHz

1 MHz

30 MHz < frequency < 2.4 GHz
2.4 GHz < frequency < 3 GHz
Frequency Band Mode: Normal
3 GHz < frequency < 4 GHz

4 GHz < frequency < 5 GHz

5 GHz < frequency < 6 GHz

change to the following values.

100 kHz

1 MHz

30 MHz < frequency < 2.4 GHz
2.4 GHz < frequency < 3 GHz
Frequency Band Mode: Normal
3 GHz < frequency < 4 GHz

4 GHz < frequency < 5 GHz

5 GHz < frequency < 6 GHz

Input attenuator 0 dB, at 18 to 28°C (When Pre-amp is ON)

—147.5[dBm/Hz]
—156.5[dBm/Hz]
—163.5[dBm/Hz]
—162.5[dBm/Hz]

—161.5[dBm/Hz]
—158.5[dBm/Hz]
—156.5[dBm/Hz]

Pre-amp input level is calculated by the following formula.
Pre-amp input level = RF input level — input attenuator setting value

When the Pre-amp option is installed and pre-amp is OFF, the items of
the display average noise level shown in Tables 1.3.1-2 and 1.3.2-2 will

Input attenuator 0 dB, at 18 to 28°C

dBm/Hz
dBm/Hz
dBm/Hz
dBm/Hz

—132.5
—142.5
—150.5

]
]
]
-149.5 ]

ralralralre

—148.5[dBm/Hz]
—147.5[dBm/Hz]
—146.5[dBm/Hz]
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Chapter 1 Overview

Table 1.3.3-1 Specifications for Pre-amp option (Cont’d)

Item

Specification

Amplitude

Display average noise level
(spectrum analyzer
function)

Detector = Sample, VBW = 1 Hz (Video Average),input attenuator 0
dB, at 18 to 28°C (When Pre-amp is ON)

100 kHz ~150[dBm/Hz]
1 MHz —159[dBm/Hz]
30 MHz < frequency < 2.4 GHz —166[dBm/Hz]
2.4 GHz < frequency < 3 GHz —165[dBm/Hz]

Frequency Band Mode: Normal

3 GHz < frequency < 4 GHz —164[dBm/Hz]
4 GHz < frequency < 5 GHz —161[dBm/Hz]
5 GHz < frequency < 6 GHz —159[dBm/Hz]

Pre-amp input level is calculated by the following formula.
Pre-amp input level = RF input level -input attenuator setting value

When the Pre-amp option is installed and pre-amp is OFF, the items of
the display average noise level shown in Tables 1.3.1-3 and 1.3.2-3 will
change to the following values.

Detector = Sample, VBW = 1 Hz (Video Average), input attenuator 0
dB, at 18 to 28°C

100 kHz ~135[dBm/Hz]
1 MHz —145[dBm/Hz]
30 MHz < frequency < 2.4 GHz —153[dBm/Hz]
2.4 GHz < frequency < 3 GHz —152[dBm/Hz]

Frequency Band Mode: Normal

3 GHz < frequency < 4 GHz —151[dBm/Hz]
4 GHz < frequency < 5 GHz —150[dBm/Hz]
5 GHz < frequency < 6 GHz —149[dBm/Hz]
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1.8 Specifications

Table 1.3.3-1 Specifications for Pre-amp option (Cont’d)

Item Specification
Amplitude
RF frequency After CAL execution, input attenuator = 10 dB, at 18 to 28°C
characteristics

+0.65 dB
(100 kHz < frequency < 6 GHz, Frequency Band Mode: Normal)
(100 kHz < frequency < 3 GHz, Frequency Band Mode: Spurious)

Input attenuator switching
error

Frequency Band Mode: Normal
< 6 GHz: +0.65 dB (10 to 60 dB)

Linearity error

Excluding the noise floor effect
£ 0.07 dB (Pre-amp input level < —40 dBm)
£ 0.10 dB (Pre-amp input level <—30 dBm)
Frequency Band Mode: Normal
£0.50 dB (Pre-amp input level < —20 dBm, frequency < 6 GHz)

Second harmonic wave
distortion

At pre-amp input level-45 dBm

Harmonic wave [dBc] SHI[dBm]
<-50 >+5
(10 Hz < Input frequency < 400 MHz)
<-55 >+10
(0.4 GHz < Input frequency < 0.8 GHz)
<-55 >+10
(0.8 GHz < Input frequency < 1 GHz)
<-55 >+10

(1 GHz < Input frequency < 3 GHz)

1-dB gain compression

At pre-amp input level
>—20 dBm
(100 MHz < frequency < 400 MHz)
>—-15dBm
(400 MHz < frequency < 6 GHz, Frequency Band Mode: Normal)
(400 MHz < frequency < 3 GHz, Frequency Band Mode: Spurious)

Two-tone third-order inter-
modulation distortion

Pre-amp input level = —45 dBm(per 1 wave),> 300 kHz separation,
at 18 to 28°C
<-73 dBc (TOI = -8.5 dBm)
(30 MHz < frequency < 400 MHz)
<-78 dBc (TOI = —6 dBm)
(400 MHz < frequency < 700 MHz)
<—81 dBc (TOI = —4.5 dBm)
(700 MHz < frequency < 4 GHz, Frequency Band Mode: Normal)
(700 MHz < frequency < 3 GHz, Frequency Band Mode: Spurious)
<-78 dBc (TOI = —6 dBm)
(4 GHz < frequency < 6 GHz, Frequency Band Mode: Normal)
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Chapter 1 Overview

1.3.4 Wideband Analysis Hardware Options (MS269xA-004/104)

Table 1.3.4-1 shows the specifications for the wideband analysis
hardware options.

The following specification values are those under the conditions after
30-min warm-up at stable ambient temperature. Also, note that the Typ.
values are provided as reference data, and are not guaranteed

specifications.
Table 1.3.4-1 Specifications for Wideband Analysis Hardware Options
Item Specification
Function
Bandwidth
Range | The following bandwidth is set in addition to the standard capture

analysis bandwidth.
50 MHz, 100 MHz, 125 MHz

Sampling rate
Range

Automatically set depending on analysis bandwidth
100 MHz, 200 MHz

Capture Time
Capture Time Length

Sets the capture time length

Minimum capture time length: 500 ns to 1 us
(determined depending on analysis
bandwidth)

Maximum capture time length: 500 ms

Resolution bandwidth (RBW)
Setting range

3 kHz to 10 MHz (1-3 sequence)

Selectivity | (-60 dB/—3 dB) 4.5:1, nominal value
ADC resolution 12 bits
Frequency
Frequency range ‘ 100 MHz to 6 GHz
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1.8 Specifications

Table 1.3.4-1 Specifications for Wideband Analysis Hardware Options (Cont’'d)

Item

Specification

Amplitude

Display average noise level

At input attenuator 0 dB, 18 to 28°C

(When MS269xA-008/108 is not installed or Pre-amp is OFF)
100 MHz < frequency < 2.4 GHz —143[dBm/Hz]
2.4 GHz < frequency < 4 GHz —141[dBm/Hz]
4 GHz < frequency < 6 GHz —139[dBm/Hz]

(Frequency Band Mode: Normal)

At input attenuator 0 dB, 18 to 28°C
(When MS269xA-008/108 is installed and Pre-amp is ON)

100 MHz < frequency < 2.4 GHz —156[dBm/Hz]
2.4 GHz < frequency < 4 GHz —154[dBm/Hz]
4 GHz < frequency < 6 GHz —150[dBm/Hz]

(Frequency Band Mode: Normal)

Absolute amplitude accuracy

After CAL execution, 18 to 28°C, input attenuator > 10 dB, mixer input
level < 0 dBm, RBW = Auto, Time Detection = Average, Marker Result
= Integration or Peak(Accuracy), center frequency CW,
(When MS269xA-008/108 is not installed or Pre-amp is OFF)
Except noise floor effect

+0.5 dB

(100 MHz < frequency < 6 GHz, Frequency Band Mode: Normal)

The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error,
and input attenuator switching error.

Linearity error

Except noise floor effect
(When MS269xA-008/108 is not installed or Pre-amp is OFF)
£0.07 dB(mixer input level < —20 dBm)
£0.10 dB(mixer input level < —10 dBm)
£0.30 dB(mixer input level < 0 dBm)
(Frequency Band Mode: Normal)
Except noise floor effect
(When MS269xA-008/108 is installed and Pre-amp is ON)
£0.07 dB (mixer input level <—40 dBm)
£0.10 dB (mixer input level <—30 dBm)
£0.50 dB (mixer input level <—20 dBm)
(Frequency Band Mode: Normal)

RF frequency
characteristics

After CAL execution, input attenuator = 10 dB, at 18 to 28°C
(When MS269xA-008/108 is not installed or Pre-amp is OFF)

+0.35 dB

(100 MHz < frequency < 6 GHz, Frequency Band Mode: Normal)
After CAL execution, input attenuator = 10 dB, at 18 to 28°C
(When MS269xA-008/108 is installed and Pre-amp is ON)

+0.65 dB

(100 MHz < frequency < 6 GHz, Frequency Band Mode: Normal)
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Chapter 1 Overview

1.3.5 Baseband Interface Unit option (MS269xA-040/140)

The Baseband Interface Unit option is not supported by the software
package of Ver.6.00.00 or later.

1.3.6 HDD Digitizing Interface Option (MS269xA-050/150)

Table 1.3.6-1 lists the specifications for the HDD Digitizing Interface
Option is installed.

Table 1.3.6-1 HDD Digitizing Interface Option Specifications

Item

Specification

Feature/Performance

Interface

Connector | External Serial ATA connector
Data Rate | 1.5 Gbps

Hot Plugging | Non compliant (When connecting or disconnecting a connector, make

sure to turn off the power of the MS2690A/MS2691A/MS2692A and
external HDD.)
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1.3.7 Microwave Preselector Bypass Option (MS2692A-067/167)

Table 1.3.7-1 lists the specifications for the Microwave Preselector
Bypass Option is installed.

Table 1.3.7-1 Microwave Preselector Bypass Option Specifications S:D
Item Specification %
Amplitude g.
Functional Outline Bypasses the preselector to improve the RF frequency characteristics
and the in-band frequency characteristics.
By bypassing the image response elimination filter, the image response
cannot be excluded. So, the spurious measurement is not supported.
Cannot install simultaneously with MS2692A-003/103/008/108.
Frequency
Frequency range 6 GHz to 26.5 GHz
Amplitude
RF frequency After CAL execution, input attenuator = 10 dB, at 18 to 28°C, and when
characteristics Microwave Preselector Bypass is On:

+£1.0 dB (6 GHz < Frequency < 13.5 GHz)
+1.5 dB (13.5 GHz < Frequency < 26.5 GHz)

After CAL execution, input attenuator = 10 dB, at 18 to 28°C, and
when Microwave Preselector Bypass is Off:

See Table 1.3.2-1.

Display average noise level | At 18 to 28°C, Detector = Sample, VBW = 1 Hz (Video Average), input
attenuator = 0 dB, with Microwave Preselector Bypass turned on/off,
If the frequency < 6 GHz, the specifications are the same as those in
the state without MS2692A-067/167.
Refer to Table 1.3.2-3 “Specifications for spectrum analyzer function:
Display average noise level.”

6 GHz < Frequency < 10 GHz = —146[dBm/Hz]

10 GHz < Frequency < 13.5 GHz —145[dBm/Hz]

13.5 GHz < Frequency < 20 GHz —142[dBm/Hz]

20 GHz < Frequency < 26.5 GHz —138 [dBm/Hz]

Image response With Microwave Preselector Bypass turned off,
<—60 dBc (6 GHz < Frequency < 26.5 GHz)
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1.3.8 Analysis Bandwidth Extension (MS269xA-077/177)

Table 1.3.8-1 lists the specifications for the Analysis Bandwidth
Extension Option is installed.

The following specification values are those under the conditions after
30-min warm-up at stable ambient temperature. Typ. value is not the
guaranteed performance with this specification; it is for reference.

Table 1.3.8-1 Analysis Bandwidth Extension Specifications

Item

Specification

Function

Functional Outline

Extends Analysis Bandwidth to 62.5 MHz in Signal Analyzer mode

Bandwidth
Range

The following bandwidth is added along with the standard capture
analysis bandwidth.
50 MHz, 62.5 MHz

Sampling rate
Range

When setting Bandwidth > 31.25 MHz:
100 MHz

Capture Time
Capture Time Length

When setting Bandwidth > 31.25 MHz:
To set the capture time length:

Min. capture time length: 1 ps
(depending on the analysis bandwidth)
Max. capture time length: 500 ms

Resolution bandwidth (RBW)
Setting range
Selectivity

When setting Bandwidth > 31.25 MHz:
3 kHz to 3 MHz (1-3 sequence)
(60 dB/~3 dB) 4.5:1, Nominal value

ADC resolution

14 bits

Frequency

Frequency range

When MS2692A-067/167 is not installed and the bandwidth is set to >
31.25 MHz:

100 MHz to 6 GHz

When MS2692A-067/167 is not installed and the bandwidth is set to >
31.25 MHz:

100 MHz to 26.5 GHz
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Table 1.3.8-1

Analysis Bandwidth Extension Specifications (Cont’'d)

Item

Specification

Amplitude

Display average noise level

At 18 to 28°C, input attenuator = 0 dB,
(Without MS269xA-008/108 or with Preamplifier turned off)
100 MHz < Frequency < 2.2 GHz —147 [dBm/Hz]
2.2 GHz < Frequency < 4 GHz  —145 [dBm/Hz]
4 GHz < Frequency < 6 GHz —143 [dBm/Hz]
(Frequency Band Mode: Normal)
At 18 to 28°C, input attenuator = 0 dB,
(With MS269xA-008/108 and with Preamplifier turned on)
100 MHz < Frequency < 2.2 GHz -160[dBm/Hz]
2.2 GHz < Frequency < 4 GHz —158[dBm/Hz]
4 GHz < Frequency < 6 GHz —154[dBm/Hz]
(Frequency Band Mode : Normal)
At 18 to 28°C, input attenuator = 0 dB,
(With MS2692A-067/167 and with Microwave Preselector Bypass turned
on)

6 GHz < Frequency < 10 GHz —140[dBm/Hz]
10 GHz < Frequency < 13.5 GHz -136[dBm/Hz]
13.5 GHz < Frequency < 20 GHz -133[dBm/Hz]
20 GHz < Frequency < 26.5 GHz —129[dBm/Hz]
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Chapter 1 Overview

Table 1.3.8-1

Analysis Bandwidth Extension Specifications (Cont’'d)

Item

Specification

Absolute amplitude
accuracy

After CAL execution at 18 to 28°C, input attenuator >10 dB, Mixer
input level < —-10 dBm, RBW = Auto, Time Detection = Average,
Marker Result = Integration or Peak (Accuracy),
center frequency, CW,
(Without MS269xA-008/108 or with Preamplifier turned off)
When setting Bandwidth > 31.25 MHz:
Excluding noise floor effects
+0.5 dB
(100 MHz < Frequency < 6 GHz, Frequency Band Mode: Normal)

The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error
and input attenuator switching error.

After CAL execution at 18 to 28°C, input attenuator >10 dB, Mixer
input level <—-10 dBm, RBW = Auto, Time Detection = Average,
Marker Result = Integration or Peak (Accuracy),
center frequency, CW,
(Without MS269xA-008/108 or with Preamplifier turned on)
When setting Bandwidth > 31.25 MHz:
Excluding noise floor effects
+1.0 dB
(100 MHz < Frequency < 6 GHz, Frequency Band Mode: Normal)

The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error
and input attenuator switching error.

After CAL execution at 18 to 28°C, input attenuator >10 dB, Mixer
input level <—-10 dBm, RBW = Auto, Time Detection = Average,
Marker Result = Integration or Peak (Accuracy),
center frequency, CW,
(With MS269xA-067/167 or with Microwave Preselector Bypass turned
on)
When setting Bandwidth > 31.25 MHz:
Excluding noise floor effects

+1.8 dB

(6 GHz < Frequency < 13.5 GHz, Frequency Band Mode:Normal)

+3.0 dB

(13.5 GHz < Frequency < 26.5 GHz)
The absolute amplitude accuracy is calculated from an RSS (root
summed square) error of the RF frequency characteristics, linear error
and input attenuator switching error.
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Table 1.3.8-1

Analysis Bandwidth Extension Specifications (Cont’'d)

Item

Specification

Linearity error

Excluding noise floor effects
(Without MS269xA-008/108 or with Preamplifier turned off)
+0.07 dB (Mixer input level <—20 dBm)
+0.10 dB (Mixer input level <—10 dBm)
+0.30 dB (Preamplifier input level < 0 dBm, Frequency < 6 GHz)
(Frequency Band Mode:Normal)
Excluding noise floor effects
(With MS269xA-008/108 and with Preamplifier turned on)
+0.07 dB (Preamplifier input level <—40 dBm)
+0.10 dB (Preamplifier input level <—30 dBm)
+0.50 dB (Preamplifier input level <—20 dBm)
(Frequency Band Mode:Normal)
Excluding noise floor effects
(With MS2692A-067/167 and with Microwave Preselector Bypass
turned on)

+0.60 dB (Preamplifier input level < 0 dBm, Frequency > 6 GHz)

RF frequency characteristics

After CAL execution at 18 to 28°C, input attenuator = 10 dB
(Without MS269xA-008/108 or with Preamplifier turned off)

+0.35 dB

(100 MHz < Frequency < 6 GHz, Frequency Band Mode : Normal)
After CAL execution at 18 to 28°C, input attenuator = 10 dB
(With MS269xA-008/108 and with Preamplifier turned on)

+0.65 dB

(100 MHz < Frequency < 6 GHz, Frequency Band Mode : Normal)
After CAL execution at 18 to 28°C, input attenuator = 10 dB
(With MS2692A-067/167 and with Microwave Preselector Bypass
turned on)

+1.0 dB

(6 GHz < Frequency < 13.5 GHz)

+1.5 dB

(13.5 GHz < Frequency < 26.5 GHz)
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Chapter 1 Overview

1.3.9 Analysis Bandwidth Extension (MS269xA-078/178)

Table 1.3.9-1 lists the specifications for the Analysis Bandwidth
Extension Option is installed.

The following specification values are those under the conditions after
30-min warm-up at stable ambient temperature. Typ. value is not the
guaranteed performance with this specification; it is for reference.

Table 1.3.9-1 Analysis Bandwidth Extension Specifications

Item

Specification

Function

Functional Outline

Extends Analysis Bandwidth to 125 MHz in Signal Analyzer mode
The MS269xA-077/177 is required to install this option.

Bandwidth
Range

The following bandwidth is added along with the standard capture
analysis bandwidth.
50 MHz, 62.5 MHz, 100 MHz, 125 MHz

Sampling rate
Range

When setting Bandwidth > 31.25 MHz:
100 MHz, 200 MHz (depending on the analysis bandwidth)

Capture Time
Capture Time Length

When setting Bandwidth > 31.25 MHz:
To set the capture time length:

Min. capture time length: 500 ns to 1 ps (depending on the analysis
bandwidth)
Max. capture time length: 500 ms

Resolution bandwidth (RBW)
Setting range
Selectivity

When setting Bandwidth > 31.25 MHz:
3 kHz to 10 MHz (1-3 sequence)
(60 dB/~3 dB) 4.5:1, Nominal value

ADC resolution

14 bits

Frequency

Frequency range

‘ Refer to Table 1.3.8-1.

Amplitude

Display average noise level

Refer to Table 1.3.8-1.

Absolute amplitude
accuracy

Refer to Table 1.3.8-1.

Linearity error

Refer to Table 1.3.8-1.

RF frequency characteristics

Refer to Table 1.3.8-1.
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Chapter 2 Before Use

This chapter describes items that you should know before using the
MS2690A/MS2691A/MS2692A. Be sure to read this section at least once
as it contains safety tips and cautions for avoiding failure during use.
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24
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Chapter 2 Before Use

2.1 On Transportation

Front panel guard

Carrying belt

Figure 2.1-1 Guard and Carrying Belt

When carrying the unit, hold tightly the carrying belts on both sides. Do

not use the front panel guard for moving. Doing so may loosen the fixing

screws and damage the guard. (The guard is provided for protecting front

panel connectors.)
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2.2 Installation Location

2.2 Installation Location

2.21 Installation orientation
Install the MS2690A/MS2691A/MS2692A horizontally or at an angle
using the tilted legs as shown in Figure 2.2.1-1. Do not place objects on
top of the MS2690A/MS2691A/MS2692A when tilted.

OK NG
NG

=
- &
T | T T 3
1 -
&
= KO A [ |

Figure 2.2.1-1 Installation orientation

/A CAUTION

If the MS269xA is not installed in a “OK” direction as
above, a small shock may turn it over and harm the user.
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2.2.2 Distance from surrounding objects

A fan is installed to the MS2690A/MS2691A/MS2692A to prevent the
internal temperature from rising. Install the MS2690A/MS2691A/
MS2692A in a location with the vents at least 10 cm away from walls,

peripherals or other obstructions so as not to block the fan perimeter.

At least 10 cm space

At least At least
10 cm space 10 cm space

At least 10 cm space

Figure 2.2.2-1 Distance from surrounding objects




2.2 Installation Location

2.2.3 Installation location conditions

Although the MS2690A/MS2691A/MS2692A operates at an ambient
temperature of 5°C to 45°C, avoid using it in locations, such as the
following, since it may cause failure.

e Locations with strong vibrations

e Humid and dusty locations

e Locations with direct sunlight
e Locations where there is the risk of exposure to active gases
e Locations where power voltage severely fluctuates

oe)
o,
)
’-s
@
c
n
)




Chapter 2 Before Use

2.3
2.3.1

2.3.2

Items to Check Before Use
Safety labels

To protect the safety of the user, the WARNING label shown in Figure
2.3.1-1 is affixed to the rear panel. Observe the instructions on the label.

/AN WARNING { WARNING

NO OPERATOR SERVICE i THIS MEASURING EQUIPMENT IS A
ABLE PARTS INSIDE. PRECISION ELECTRONIC DEVICE
REFER SERVICING TO gevnesneen THAT CONTAINS HAZARDOUS PARTS,

QUALIFIED PERSONNEL. i AND THEREFORE MUST NOT BE

i SERVICED BY THE CUSTOMER.

i UNDER NO CIRCUMSTANCES

! DISASSEMBLE THIS EQUIPMENT.

f THIS EQUIPMENT MUST BE SERVICED
i ONLY BY QUALIFIED SERVICE

f PERSONNEL.

Figure 2.3.1-1 Warning labels

Input level and reverse power (when vector signal generator is
installed) to RF Input

The MS2690A/MS2691A/MS2692A is not provided with over-power
protection. Apply +30 dBm or lower power (mixer input level at
maximum +20 dBm) to the RF input connector. In addition, do not apply
DC voltage even when within the range described above.

When Pre-amp (optional) is ON, apply +10 dBm or lower power to the RF
input connector.

There is no reverse power protection for the SG output connector when
the vector signal generator (optional) is added. Be careful not to apply
reverse power above +30 dBm (frequency greater than 300 MHz ) or +24
dBm (frequency up to 300 MHz) to the SG output connector. In addition,
ensure that DC voltage is not applied even when within the range
described above.




2.8 Items to Check Before Use

2.3.3 Electrostatic

/A CAUTION

Always use the supplied 3-pin power cord to ground
both the MS2690A/MS2691A/MS2692A and DUT
(included in test circuit). After confirming that both the
MS2690A/MS2691A/MS2692A and DUT are grounded,
use coaxial cables to connect them.

NEVER connect the MS2690A/MS2691A/MS2692A and
DUT without grounding, otherwise electrostatic
discharge may damage the
MS2690A/MS2691A/MS2692A.

Do not touch the core conductor of the connector or
bring it into contact with metal. Doing so may damage
the input circuit of the MS2690A/MS2691A/MS2692A.

2-7
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Chapter 2 Before Use

/A CAUTION

Do not touch the core conductor of the coaxial cable
connected to the input connector or bring it into contact
with metal.

Doing so may damage the input circuit of the
MS2690A/MS2691A/MS2692A.

=
)

/A CAUTION

Do not touch the core conductor to the metal when
connecting the coaxial cable to the connector.

Doing so may damage the input circuit of the
MS2690A/MS2691A/MS2692A.
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2.8 Items to Check Before Use

2.3.4 Notes on handling input connector and SG output connector

(when vector signal generator is installed)

Connect only an N-type connector to RF Input and SG Output.
Connecting a different connector will damage the connector.

2.3.5 USB USB flash drive

Note the orientation of the connection when using a USB flash drive.

Plugging in a USB flash drive in the wrong direction may damage the

connector.
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Chapter 2 Before Use

2.4 Power Connection

This section describes the procedures for supplying power.

2.41 Power requirements

For normal operation of the MS2690A/MS2691A/MS2692A, observe the

power voltage range described below.

Power source Voltage range Frequency
100 Vac system 100 to 120 V 50 to 60 Hz
200 Vac system 200 to 240V 50 to 60 Hz

Operating voltage is within the range of +10% to —15% from the rated

voltage (Max. 250 V).

Changeover between 100 and 200 V system is made automatically.
The maximum power consumption of the MS2690A/MS2691A/MS2692A

1s 440 VA. Provide sufficient power capacity.

/A CAUTION

Supplying power exceeding the above range may result in

electrical shock, fire, failure, or malfunction.
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2.4 Power Connection

2.4.2 Connecting power cord
Insert the power plug into a grounded outlet, and connect the other end
to the power inlet on the rear panel. To ensure that the instrument is
properly grounded, always use the supplied 3-pin power cord.

/A WARNING

Always connect the instrument to a properly grounded
outlet. Do not use the instrument with an extension cord or
transformer that does not have a ground wire.

If the instrument is connected to an ungrounded outlet,
there is a risk of receiving a fatal electric shock. In
addition, the peripheral devices connected to the
instrument may be damaged.
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Unless otherwise specified, the signal-connector ground
terminal, like an external conductor of the coaxial
connector, of the instrument is properly grounded when
connecting the power cord to a grounded outlet. Connect
the ground terminal of DUT to a ground having the same
potential before connecting with the instrument. Failure to
do so may result in an electric shock, fire, failure, or
malfunction.

/A CAUTION

If an emergency arises causing the instrument to fail or
malfunction, disconnect the instrument from the power
supply by disconnecting either end of the power cord.

When installing the instrument, place the instrument so
that an operator may easily connect or disconnect the
power cord from the power inlet and outlet. Moreover, DO
NOT fix the power cord around the plug and the power
inlet with a holding clamp or similar device.

If the instrument is mounted in a rack, a power switch for
the rack or a circuit breaker may be used for power
disconnection.

It should be noted that, the power switch on the front
panel of the instrument is a standby switch, and cannot be
used to cut the main power.
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Chapter 3 Common Operations

This chapter describes items to be understood before actually operating
the MS2690A/MS2691A/MS2692A, including part names, basic
parameter setting methods, modulation operation method and useful

functions.

3.1 PartNames ... 3-2
3.1.1 Partnames .......ccooooiieiiiiiiec e 3-2

3.2 Turning Power On/Off.......ccceiiiiiiiiiieee e, 3-10
3.2.1 Turning power ON.........ccccveeeiiiieeenniiiee e 3-10 3
3.2.2 Turning power Off ..., 3-11

3.3 Auto Calibration .........ccceeviiiiiiiiieee e 3-13

3.4  Settings on Configuration Screen...............c.cccoceuee.... 3-18 Q
3.4.1 Display description ..........cccoceeeeeeeeeererennns 3-19 =
3.4.2 Interface Settings........ccooeiiiiiiiiie, 3-20 E
3.4.3 Copy Settings ....cccocveeieviiiiieeiiee e 3-21 bO
3.4.4 System Settings......ccccvviiiiiiii, 3-22 g
3.4.5 Application Switch Settings ...........ccccevevvnnenn. 3-24 §
3.4.6 System Information..............cccoeoiiiiiiiieennn. 3-25 =)
3.4.7 Option Information.............cccceeeeieiiiiiiinennn.n. 3-27 g
3.4.8 File Operation.........cccccoviiieiiiiiiiiieiiee e, 3-27
3.4.9 Software Install/Uninstall..............ccccceerennnen. 3-28
3.4.10 Correction .........cceeiiiieiiiiiee e 3-28
3.4.11 Display Annotation...........ccccoveeeieiiiiiiiiiiennenn. 3-34
3.4.12 Calibration Alert...........cocoeeiiiiiiie e, 3-34

3.5 Loading, Unloading, and Switching Applications........ 3-37
3.5.1 Loading applications...........cccoeevereeniieeneennnen. 3-38
3.5.2 Unloading applications .........cccccccovniiiiieennnnn. 3-40
3.5.3 Switching applications ..........ccccccoeiiiiiinnnnnn. 3-42
3.5.4 Changing application layout ..............cccceuveee.. 3-43

3.6 Save and Recall Functions...........ccccocieiiniiienininenn, 3-45
3.6.1 Saving parameters and waveform data.......... 3-45
3.6.2 Recalling parameters..........cccocoeviiiieeennnnenn. 3-47
3.6.3  SCrEEN COPY....evviieiiiiiieeiiiieeeiiieeeeeeieeeee e 3-49
3.6.4 Simple Save&Recall..........cccoccuvveiiriiiiinnne. 3-50
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3.1 Part Names
3.1.1 Part names

Front Panel
This section describes the keys and connectors located on the front panel.
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Figure 3.1.1-1 Front Panel

Power Switch

(1]

G

Press to switch between the standby state in which AC power is supplied
@ and the Power On state in which the MS2690A/MS2691A/MS2692A is

under operation. The Power lamp UJ lights up orange in the standby

state, and lights up green in the Power On state. Press the power switch

for a reasonably long duration (for about two seconds).

[2] HDD Hard disk access lamp
Lights up when the MS2690A/MS2691A/MS2692A internal hard disk is
being accessed.

[3] Copy key

Press to capture a screen image from the display and save it to a file.

4] (Recall Recall key

Press to recall a parameter file.




3.1 Part Names

[5] Save Save key

Press to save a parameter file.

6 <2 Cal key

Press to display the calibration execution menu.

(0

[7]  Local Local key
Press to return to local operation from remote control operation through
GPIB, Ethernet or USB (B), and enable panel settings.

(0

[8] Remote Remote lamp
[ Lights up when the MS2690A/MS2691A/MS2692A is in a remote control
state.
[9] Preset Preset key

0

Resets parameters to their initial settings.

=
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[10] Function keys

Used for selecting or executing function menu displayed on the right of
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the screen. The function menu contents are provided in multiple pages

i

PEEEEEEEE®

®

and layers.

Press to open the next function menu page. The menu page
number is displayed at the bottom of the function menu screen (e.g., “1 of
2»)'

F4
Sublayer menus may be displayed when a function menu is executed.
F5

Press @ to go back to the upper layer, and press @ to go back to the
uppermost (top) layer.
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(1]

Main function keys 1

Used to set or execute main functions of the MS2690A/MS2691A/
MS2692A.

Executable functions vary depending on the application currently

selected.

Press to set parameters related to frequency.

ampide| Press to set parameters related to level.

Press to set parameters related to frequency span.
Press to set parameters related to trigger.

Press to set parameters related to RBW/VBW.

Press to set parameters related to Time/Sweep.

Main function keys 2

Used to set or execute main functions of the MS2690A/MS2691A/
MS2692A.

Executable functions vary depending on the application currently
selected.

M85 Press to switch an application.

‘ 25ia | Press to display the Configuration screen.
[ Trace , Press to set parameters related to trace.

[.Meﬁ.we,; Press to set parameters related to the measurement function.
‘_ Marker ; Press to set parameters related to the marker function.
(!.’“"W Press to set parameters related to the peak search function.

Single

Press to start a single measurement.

Continuous

Press to start continuous measurements.




3.1 Part Names

[13] = N Rotary knob/Cursor keys/Enter key/Cancel key
The rotary knob and cursor keys are used to select display items or

change settings.

(

Pressing (&=, fixes the entered or selected data.

4 Pressing (&= cancels the entered or selected data.
ance

4
v

[14] Shift Shift key
@ Used to operate any keys with functions described in blue characters on
the panel. First press the Shift key, then press the target key when the
Shift key lamp lights up green.

[15] Numeric keypad
: Used to enter numbers on parameter setup screens.
Pressing deletes the last entered digit or character.
) | |
Hexadecimal values [A] to [_F] can be entered by pressing @ to @
@ @ @ when the Shift key lamp L_c: lights up green.
L QI

[16]  RFInput RF Input connector
Inputs an RF signal.
A conversion adapter (J1398A N-SMA ADAPTOR) is recommended for

the measurement in the frequency 18 GHz or more.
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[17] sG onsoft RF output control key
If the MS2690A/MS2691A/MS2692A Option 020 Vector Signal Generator
is installed, pressing @ enables (On) or disables (Off) the RF signal
output. The lamp of the RF output control key lights up orange when the
RF signal output is set to On.
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[18] RF output connector (if MS2690A-020/MS2691A-020/MS2692A-020
SG Output(Opt) installed)
e Outputs an RF signal.
[19] . e USB connector (type A)
Used to connect a USB keyboard or mouse or the USB flash drive
- ! supplied with the MS2690A/MS2691A/MS2692A.




3.1 Part Names

Rear panel
This section describes the connectors located on the rear panel.

® ® @

r TR

[12]
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(11 (2] [6] [3] [4] [5] [7] 81 € [0 [11]
Figure 3.1.1-2 Rear panel

[1] Ref Ref Input connector (reference frequency signal input connector)
In_p_ut Inputs an external reference frequency signal (10 MHz or 13 MHz). It is
.,// - \ used for inputting reference frequency signals with accuracy higher than
| o | that of those inside the MS2690A/MS2691A/MS2692A, or for

synchronizing the frequency of the MS2690A/MS2691A/MS2692A to that

of other device.

[2] B'—'ff?_r_pm Buffer Out connector (reference frequency signal output connector)
"N \ Outputs the reference frequency signal (10 MHz) generated inside the
Q,‘ MS2690A/MS2691A/MS2692A. Tt is used for synchronizing the
o frequencies between other devices and the MS2690A/MS2691A/MS2692A

based on the reference frequency signal output from this connector.

[3]  Trigger Trigger Input connector
Inputs a trigger signal from an external device. Refer to the operation
| ol manual of each application for operations when a trigger signal is input.
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[4] Sweep Status
Out

( o .
h //.

(5] IF Out
875/900MHz

—

y LN

Y e

[8] USB(Remote)

[9] LAN

[10] usB

" .

Sweep Status Out connector
Outputs a signal that is enabled when an internal measurement is

performed or measurement data is obtained.

IF Out connector

Outputs an IF signal. 874.988 MHz is specified as the center frequency
during spectrum analyzer operations, and 875 MHz is specified during
signal analyzer operations. It becomes 900 MHz when the
MS2690A/MS2691A/MS2692A Option 004 Wideband Analysis Hardware
is enabled. The IF signal is output without band limitation by RBW
during both spectrum analyzer and signal analyzer operations.

AUX connector

This is a complex connector for inputting an error rate measurement
signal (optional) and inputting a baseband clock reference signal of the
MS2690A-020/MS2691A-020/MS2692A-020 Vector Signal Generator
(optional). See Table 3.1.1-1 for the internal pin assignment of the AUX

connector.

GPIB connector
Used when controlling the MS2690A/MS2691A/MS2692A externally via
GPIB.

USB connector (type B)
Used when controlling the MS2690A/MS2691A/MS2692A externally via
USB.

Ethernet connector
Used for connecting to a personal computer (PC) or for Ethernet
connection.

USB connectors (type A)
Used to connect a USB keyboard or mouse or the USB flash drive
supplied with the MS2690A/MS2691A/MS2692A.

Monitor Out connector

Used for connection with an external display.




3.1 Part Names

AC inlet
Used for supplying power.

[12]

~Line Input
50-60Hz 440VA Max
100-120V/200-240V

Table 3.1.1-1 Pin assignment of AUX connector

Function Pin Number Signal Name
18 GND
19 GND
20 GND
BER 51 BER_CLK
52 BER_EN Q
53 BER_DATA 8
21 GND 8
22 GND 5
26 GND '-g
27 MARKER1 =
t+
G 28 MARKER3 5
30 GND 2
54 PULS_MOD
55 BB_REF_CLK
61 MARKER2
62 GND

Do not connect anything to connectors not listed in Table 3.1.1-1, because

they are interface connectors provided for device maintenance.
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3.2 Turning Power On/Off
3.2.1 Turning power On

The following shows the procedure for turning the power On.

<Procedure>
1. Plugin the power cord jack side to the AC power inlet on the rear
panel. Make sure it is plugged all the way in at this time.

2. Plug the power cord plug side to the AC power outlet. The
MS2690A/MS2691A/MS2692A enters standby state and the power
switch Q lamp lights up orange.

3. Press the power switch. The lamp lights up green and startup
begins.

Turning the power On starts Windows then the MS2690A/MS2691A/

MS2692A software. The following startup screen is displayed during

startup. Do not press the power switch while the startup screen is

displayed. The software may not startup normally when the power

switch is pressed.

S2091A

Signal Analyzer

Figure 3.2.1-1 Example of Startup Screen
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3.2.2 Turning power Off

The following shows the procedure for turning the power Off.

When turning power Off using panel keys
<Procedure>

Note:

Press the power switch to close applications and start shutdown.
The green power switch power lamp lights off, the Q lamp lights up

orange, and the power is turned Off. The main power is On at this

time.

3

Do not press the power switch for more than 4 seconds. Doing so

will forcibly shut down the system during software closing

and open the Start Menu from the Windows Taskbar.

. Q

processing. o

=]

When turning power Off using mouse connected to MS2690A/MS2691A/MS2692A §
<Procedure> bO

Other than Windows 10 g

1. Connect the supplied mouse to the MS2690A/MS2691A/MS2692A S

g.

=]

4]

Refer to 5.1.1 “Displaying Windows Desktop”.

2. Select Turn off computer.

3. Select Turn off.

4. Shutdown begins, the green power switch power lamp lights off, the
L_Q lamp lights up orange, and the power is turned Off. The main
power is On at this time.

Windows 10

1. Connect the supplied mouse to the MS2690A/MS2691A/MS2692A
and open the Start Menu from the Windows Taskbar.

Refer to 5.1.1 “Displaying Windows Desktop”.

2. Select Power.

3. Select Shut down.

4. Shutdown begins, the green power switch power lamp lights off, the

L_Q lamp lights up orange, and the power is turned Off. The main

power is On at this time.
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Forced shutdown
<Procedure>
*  Press the power switch for four seconds or more. The green power
switch power lamp lights off, the Q lamp lights up orange, and the

power 1s turned Off.

Notes:

e Use forced shutdown as an emergency operation only when key,
mouse, or keyboard operations are disabled. A failure may have
occurred in the event the power cannot be turned Off even after
pressing the power switch for 4 or more seconds. Unplug the
power cord from the outlet and contact an Anritsu Service and

Sales office or agent.

e Unplugging the power plug while accessing the hard disk may
result in hard disk failures. Unplug the power plug when the
power is turned Off.
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3.8 Auto Calibration

3.3 Auto Calibration

An auto calibration function that uses an internal calibrating oscillator is
provided to minimize measurement errors of the MS2690A/MS2691A/
MS2692A.

/\ CAUTION

e Do not input signals to RF input when calibrating.
Correct calibration values cannot be obtained when the
auto calibrating function is executed while signals are

3

being input.
Q
e Do not turn off the power while executing the auto 8
calibration because it will cause a malfunction or a =]
; o
failure. S
)
=l
@
=
Cal . . &3'-
Press ¢ (Cal) to display the Cal function menu. =8
— _ B
\ w0
( ZNrIESUEMS26004 = )
\ [ 0 \ |V
Cal - 0 |2 SN
—— n e o NS
Ll W @e )
=) B ool
= Lol (o) () (o) (o) fome)
_ | W = =
=) =l @ (=)=
) =0 ”\;:":'
| & [ =EE @ rF-E';:L

Figure 3.3-1 Cal key
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Gl
SIGANA 80

F1
o 1@ Gal
Lavel 50
F2 Extarnal
Cal 1/Q Cal
Band 50 1/G Cal
F3
Gal FRestora Dafault
Local Laak
F4

Supprassion

Extra Band
Cal

F6

F7 Extra Band Cal
Clear

F8 Close Glose

CEE— CET—

Page 1 Page 2

Figure 3.3-2 Cal function menu

Table 3.3-1 Description of Cal function menu

Menu Display Function
Page 1

SIGANA Executes all calibrations (Level Cal, Band Cal, Local
All Leak Suppression) except Extra Band Cal.
Level Executes level calibration.
Cal
Band . . .
Cal Executes analysis band calibration.
Local Legk Executes local leak suppression.
Suppression
Extra Band Cal Executes analysis bandwidth calibration within the

current center frequency.

Extra Band Cal Clear

Clears the all calibration values obtained by Extra
Band Cal to zero.

Close

Returns to the application screen.

Displayed only when the Vector Signal Generator

Page 2 option is installed.
Calibrates Vector Signal Generator option.
SG I/Q Cal SG Output and RF Input do not need to be connected by

cable.

SG External I/Q Cal

Calibrates Vector Signal Generator option.

SG Output and RF Input need to be connected by cable.

Do not input signals in RF Input.

SGI/Q Cal
Restore Default

Deletes the values obtained by SG I/Q Cal and SG
External I/Q Cal and restores the factory defaults.
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3.8 Auto Calibration

The auto calibration function in Page 1 includes the following four
calibration functions and a function to execute functions (1) to (3) at one
time.

(1) Level calibration (Level Cal)
Calibrates reference level errors, RBW switching errors and input

attenuator switching errors to minimize level measurement errors.

Example: Executing signal level calibration
<Procedure>
1. Press ¢ (Cal).

2. Select (2] (Level Cal).

(2) Analysis band calibration (Band Cal)
Calibrates the frequency flatness and phase characteristics within the
analyzed band.

Example: Executing analysis band calibration
<Procedure>
1. Press ¢ (Cal).

2. Select (2] (Band Cal).

(3) Local Leak Suppression
Executes calibration to suppress local leaks affecting low frequency and

low level measurements.

Example: Suppressing local leaks using local leak suppression function
<Procedure>
1. Press ¢ (Cal).

2. Select (Local Leak Suppression).

The following are the steps to batch execute all calibration functions.

<Procedure>
1. Press ¢ (Cal.

2. Select (1) (SIGANA AlD).

3-15
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(4) Extra Band Cal
Executes analysis bandwidth calibration within the current center

frequency.

Example: Executing analysis bandwidth calibration within the current center
frequency.

<Procedure>

1. Press ¢ (Cal).

2. Select (Extra Band Cal).

When Extra Band Cal is executed, the obtained calibration value is held
separately for each center frequency at the time of execution. When
Extra Band Cal is executed at the center frequency already having the
calibration value, the old calibration value is discarded. Up to 100 values
obtained by Extra Band Cal can be held. If Extra Band Cal is executed
when the number of the obtained values has reached 100, the oldest

value is discarded and replaced by the newly obtained one.

The calibration value is applied if both of the following conditions are
met:

+ The difference between “the center frequency at the time of executing
Extra Band Cal” and “the set value for the current center frequency” is
100 kHz or less.

* Both of the center frequencies are on the same frequency band.

This function cannot be executed when Spectrum Analyzer is selected.
To activate Extra Band Cal, select any function other than Spectrum
Analyzer, Signal Generator, BER Measurement, and Power Meter when

Spectrum Analyzer is selected.

Depending on the version of the software you install, the existing Extra
Band Cal calibration values might be cleared when installing the
software. When the software is installed successfully, retry to execute
Extra Band Cal and obtain a calibration value. For how to install the
software, refer to 3.8.1 “Installing software”.
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(5) Extra Band Cal Clear
Clears the all calibration values obtained by Extra Band Cal.

Example: Clearing the all calibration values obtained by Extra Band Cal.
<Procedure>
1. Press ¢ (Cal).

2. Select (] (Extra Band Cal).

The auto calibration function of Vector Signal Generator option in Page 2
includes the following two calibration functions (6) and (7) and a function
(8) to delete the values calibrated by (6) and (7).

(6) SG I/Q Cal
(7) SG External I/Q Cal
(8) SG 1/Q Cal Restore Default

For details, see Section 2.9 “Auto Calibration” in
MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector Signal
Generator Operation Manual (Mainframe Operation).
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3.4 Settings on Configuration Screen

MS2690A/MS2691A/MS2692A system settings, and settings for system
information display and common application functions can be configured

in the Configuration screen.

Settings

Copy Settings

System

Settings

Application

Copy Setup Parameter
Py P Install Switch Settings

System

Information

Qption

Information

Ll

File Operation

Interface Setting

Figure 3.4-1 Configuration screen
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3.4  Settings on Configuration Screen

3.4.1

Display description
The function menu in the Configuration screen consists of two pages,
which can be toggled by pressing (ZD.

Table 3.4.1-1 Configuration menu
Function Menu Display Function
Key
Page 1 | Configuration Press [?3%?;‘ ] to display.
Sets interface used for remote control.
1 Interface =" Mainframe Remote Control
Settings 1.3 “Interface settings”
[=" 3.4.2 “Interface Settings”
. Sets screen copy.
k2 Copy Settings ” =" 3.4.3 “Copy Settings”
F3 System Sets buzzer On/Off.
Settings [ =" 3.4.4 “System Settings”
F4 Application Sets loading/unloading of applications.
Switch Settings =" 3.4.5 “Application Switch Settings”
Displays MS2690A/MS2691A/MS2692A system
F5 IS ny tem . information.
nformation =" 3.4.6 “System Information”
Option Displays options installed in the
F6 Information MS2690A/MS2691A/ MS2692A.
=" 3.4.7 “Option Information”
. . Sets file and data management.
7| File Operation [[g§ 3.4.8 “File Operation”
F8 Close Closes Configuration screen.
Page 2 | Configuration Press [?2%?;‘] , then press to display.
Sets software and license installation.
F1 Software Install I=" 3.4.9 “Software Install/Uninstall”
. . Sets the calibration alert functions.
F3 | Calibration Alert [[S" 3.4.12 Calibration Alert
Turns on and off frequency and level display on
) ) the application screen.
F4 Display Annotation On: Display (default), Off: Hide
[~ 3.4.11 Display Annotation
. Sets the mode for save and recall functions.
F6 Save&Recall Settings =" 3.6.4 “Simple Save&Recall”
P Correction Sets the correction function.
=" 3.4.10 “Correction”
F8 Close Closes Configuration screen.
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3.4.2 Interface Settings

Pressing (1] (Interface Settings) after
Settings screen. GPIB, Ethernet and USB interface conditions used for

displays the Interface

remote control can be set in this screen. Select the item to be set with the
cursor, and then press @ (Set) to reflect the settings of that item.

Refer to Section 1.3 “Interface Settings” in the MS2690A/MS2691A/
MS2692A and MS2830A/MS2840A/MS2850A Signal Analyzer Operation
Manual (Mainframe Remote Control)for details.

Copy Settings I System Settings

Default Ga

Host Mame

r Terminato

Terminator

Figure 3.4.2-1 Interface Settings screen
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3.4  Settings on Configuration Screen

3.4.3 Copy Settings

Pressing (Copy Settings) after

displays the Copy Settings

screen. Screen copy conditions can be set in this screen. Select the item to
be set with the cursor, and then press (2] (Set) to reflect the settings of

that item.

" Parameter Settings x|

® PNG

File I

Interface Settings opy Settin

© BMP Color

@ Date + sequential number{00-99)

Name

Cancel

Figure 3.4.3-1 Copy Settings screen

Table 3.4.3-1 Copy settings items

Item

Description

File Type Settings

Selects the file format. BMP or PNG can be
set.

Color Settings

Sets the screen copy color.

Normal (same as screen display), Reverse,
Monochrome, or Reversed Monochrome
can be selected.

File Name Settings

The file naming method can be selected from
auto (date + sequence number) or random.
This setting is applied also to determining file
name for parameters/waveform data saving.
|=" 3.6.1 “Saving parameters and waveform
data”

Storage Place Settings

The file save location can be selected.

3-21
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3.4.4 System Settings

Pressing (2] (System Settings) after

displays the System Settings

screen. Select the item to be set with the cursor, and then press
(Set) to reflect the settings of that item.

Cancel

Figure 3.4.4-1 System Settings screen

Table 3.4.4-1 System Settings items

Item

Description

Beep Sound Setting

Sets the warning sound On/Off.

Reference Signal

Selects the reference frequency signal type.
Auto

Detects and automatically selects external
reference signal input. Synchronizes the
internal reference oscillator when an external
input is not detected, and synchronizes to the
external reference signal when an external
input is detected.

Fixed to Internal
Uses the internal reference oscillator.
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3.4  Settings on Configuration Screen

Table 3.4.4-1

System Settings items(Cont’d)

Item

Description

External Reference
Frequency

Selects signal frequency, when using external
reference signal as the signal source for
reference frequency.

13 MHz external reference signal is available
only when Board Revision of IF Local Board
Revision is three or greater. You can check
Board Revision using the procedure below:

1. After pressing , press @ (System

Information) to display the System
Information menu.

2. Press (i) (Board Revision View) to
display the Board Revision list.

3. The Board Revision of IF Local Board
displays to the right of IF Local Board.

If using the Board Revision of IF Local Board
Revision with 3 or less, and also using the 13
MHz external reference versions, contact an
Anritsu Service and Sales office immediately.
Contact information can be found on the last
page of the printed version of this manual,
and is available in a separate file on the CD
version.
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3.4.5 Application Switch Settings
Pressing (Application Switch Settings) after displays the
Application Switch Settings menu. The loading/unloading of applications
can be set from this menu. Select the item to be set with the cursor, and
then press (Set) to display the setting window of that item or start
performing the setting.

Load

Application Select
UnLoad

Application Select

’ &

Position Change

Figure 3.4.5-1 Application Switch Settings menu

Table 3.4.5-1 Setting items of Application Switch Settings

Menu Display Description

Selects an application located in the
Unloaded Applications frame to startup the
selected application.

Load
Application Select

Selects an application located in the
Loaded Applications frame to end the
selected application.

Unload
Application Select

Sets the loaded application anywhere on

Position Change the Application Switch menu.

Set Displays the setting window for the items
selected by pressing Load, Unload, or
Position Change, or starts performing the
setting.

Close Returns to the Configuration screen.
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3.4.6 System Information
Pressing @ (System Information) after displays the System
Information menu. The MS2690A/MS2691A/MS2692A system
information can be viewed from this menu. Pressing the function key
corresponding to the system information to be viewed displays the
window of the selected item.

i Cont [ . ¢
ste Systei P
&
F1 System Information
System Reset
View
&
F2 Software Version
View
]
FPGA Version
View
8
Board Revision

F3

F4

View
* &
Software Licensa

View
&
SG Wave License

View

F5

F6

Q
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Information Save

F7

F8

Figure 3.4.6-1 System Information menu
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Table 3.4.6-1

System Information setting items

Menu Display

Description

System Information
View

Displays the MS2690A/MS2691A/MS2692A
product type, serial number, operating time,
and attenuator switching counts.
ATTO01:2dB

ATT02:4dB

ATT03:8dB

ATT04:10dB

ATT05:16dB

ATT06:20dB

Software Version
View

Displays the version of the software
installed in the MS2690A/MS2691A/
MS2692A.

FPGA Version
View

Displays the FPGA version for each board
installed in the MS2690A/MS2691A/
MS2692A.

Board Revision
View

Displays the revisions of each board
installed in the MS2690A/MS2691A/
MS2692A. (Some boards are not displayed.)

Software License
View

Displays the license of software installed in
the MS2690A/MS2691A/MS2692A.

SG Wave License
View

Displays the license of SG waveforms
installed in the MS2690A/MS2691A/

MS2692A (only when a vector signal

generator is installed).

System Reset

Initializes the system.

Information Save

Saves the MS2690A/MS2691A/MS2692A
system information.
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3.4.7 Option Information

Pressing (Option Information) after displays the option screen.
Information on options installed in the MS2690A/MS2691A/MS2692A

can be viewed in this screen.

3.4.8 File Operation
Pressing (File Operation) after displays the File Operation
menu. Data files can be managed from this menu. Pressing the function
key corresponding to the data file to be managed displays the setting

window of that item.

{7 Configuration *

File Operation Select

F1 Device

D)

|

F2 Parameter

Save Data

F3

Copy Data

suorjersd() uowuro))

]

F4

Trace Data

F5 Digitizer Data

Fé

&

F7 System Information

Fe

o

Figure 3.4.8-1 File Operation menu

Table 3.4.8-1 File Operation setting items

Item Description
838:‘)71% Selects the drive.
Parameter Manages save data of parameter settings
Save Data file.
Copy Data Manages copied file data.
Trace Data Manages trace data.
Digitizer Data Manages digitized data.

. Manages the MS2690A/MS2691A/MS2692A

System Information system information.
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3.4.9 Software Install/Uninstall

3.4.10 Correction

Pressing (1] (Software Install) after from page 2 of the System
Information menu displays the Software Install menu. Software can be
installed and uninstalled to/from the MS2690A/MS2691A/MS2692A from
this menu. Pressing the function key corresponding to the item to be set
executes the selected item.

Refer to Section 3.8 “Installing and Uninstalling” for details.

When making measurements with a spectrum analyzer, it may be
necessary to correct the error and gain of the measurement system. The

following are examples of them:

e Frequency characteristics and loss of measurement cables

e Frequency characteristics and loss of pre-amplifier, etc. connected to
RF input connector.

e When wanting to measure the field strength with an antenna or

near-field probe connected (antenna factor correction).

In the cases above, Correction functions allow you to correct the error

and gain.

You can input correction value via csv file or remote control operation. If
inputting via csv file, refer to the Recall Correction Table. For details of
remote command input, see “Correction Make Up” in Chapter 4 of the
MSE2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A Signal
Analyzer Operation Manual Mainframe Remote Control.
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3.4  Settings on Configuration Screen

Pressing (Correction) on page 2 of Correction function menu after
displays Correction function menu. Those functions are used to set

correction factors for frequency characteristics.

F1 Correction
On Off
F2 Save
Correction Table
F3 Recall
Correction Table

F4

F5

F6

F7
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Figure 3.4.10-1 Correction function menu

Table 3.4.10-1 Items of Correction

Item Description
Correction Sets Correction to On/Off.
(On/Off) When set to On, the level correction

processing function is executed.

Opens the Save Correction Table function
menu.

Save Correction Table

Opens the Recall Correction Table function
menu.

Recall Correction Table

Close Returns to the Configuration menu.
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Pressing (Save Correction Table) on Correction function menu

displays Save Correction Table function menu. Those functions are used

to save level frequency characteristics.

F1 Device

(D) Hard Disk

F2

F3

F4

F5

F6

Save

F7

Gorrection Table

F8

Figure 3.4.10-2 Save Correction Table function menu

Table 3.4.10-2

Items of Save Correction Table

Item

Description

Device
(D:)

Selects the drive.

Save Correction Table

Saves the level frequency characteristics.
When File Name Setting is set to Data +
sequential, the file is automatically named
“Corr date_sequential number”. The file is in
CSV format and is saved in “[Selected
drive]:\Anritsu Corporation\Signal
Analyzer\User Data\Corrections\”. Up to
1000 files can be saved in the folder.

Close

Returns to the Configuration menu.
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Pressing (Recall Correction Table) on Correction function menu
displays the Recall Correction Table function menu. Those functions are
used to recall the saved level frequency characteristics.

F1 Device

(D) Hard Disk

F2

F3

F4

F5

F6

Save

F7

Gorrection Table

F8
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Figure 3.4.10-3 Recall Correction Table function menu

Table 3.4.10-3 Items of Recall Correction Table

Item Description

Device

(D:) Selects the drive.

Recalls the level frequency characteristics.

Recall Correction Table A file is in CSV format.

Close Returns to the Configuration menu.

A Correction file is in CSV format, as shown below. Signal levels can be
corrected by sets of frequency and level in the Correction file. Also, the
correction factors between Fa and Fb are calculated by the linear

interpolation of log value at Fa and Fb.

Frequency(Hz),Level(dB)
0,0

980000000,1
1000000000,4
1200000000,1
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Describe the frequency and level to be corrected within the following
range for the CSV file.

Up to 4096 items of correction data can be set.

[Frequency]

Range —1 to 400 GHz
Resolution 1 Hz
Set the unit in Hz.

[Levell
Range —100 to 100 dB
Resolution 0.001 dB

As shown in Figure 3.4.10-4, if the frequency range over which the
correction factors are entered is from Fa to Fb, displayed frequency
ranges lower than Fa or higher than Fb have correction factors applied.
The correction factor for frequencies lower than Fa is the same as that
(La) for Fa and the correction factor for frequencies higher than Fb is the
same as that (Lb) for Fb. The correction factors between Fa and Fb are

calculated by the linear interpolation of log value at Fa and Fb.

Level (dB)
A
o
1
1
|
La |
1 1
I 1
] 1
! |
1 1
1 1
! ! >
Fa Fb Frequency (Hz)
N J
Y~

Correction factor range entered

Figure 3.4.10-4 Operation When Correction Factors Are Entered
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3.4  Settings on Configuration Screen

Correction factors apply to all the applications other than Signal
Generator, BER Test, and RNC Simulator.

In Signal Analyzer functions, the correction factors of the center

frequency are applied to all the trace data in the same span.

Executing the following functions initializes the correction factors.

Installing application software does not initialize the correction factors.

e To execute System Reset.

e To execute the system recovery functions.
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Chapter 3 Common Operations

3.4.11 Display Annotation

When Display Annotation is OFF, the measurement target’s frequency
and level included in the frequency-related settings, level-related
settings, marker values, and measurement results are hidden from the

application screen to avoid being seen.

Press and then press (2. Switch On/Off the display by pressing
(Display Annotation) on Page 2 of the Configuration function menu.

On Displays frequency and signal level. (Default)
Off Hides frequency and signal level.
Note:

When Display Annotation is Off, only applications that support
Display Annotation function are displayed in the Application Switch

menu.

3.4.12 Calibration Alert

Calibration Alert displays an alert when the temperature change or the
elapsed time based on the last automatic calibration (SIGANA All) meets
the trigger conditions. The trigger conditions for alerts, or temperature
thresholds and elapsed time, can be specified.

Press and then press (@D. Pressing (Calibration Alert) on
Page 2 of the Configuration function menu displays the Calibration Alert
function menu.

F1 Alert Mode
None
-]
F2 Temperature
2.0C
&
E3 Elapsed Time

1 Hour

F4

F5

Fé6

F7

F8

Figure 3.4.12-1 Calibration Alert function menu
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3.4  Settings on Configuration Screen

Table 3.4.12-1

Calibration Alert setting items

Item

Description

Alert Mode

Specifies the trigger conditions for alerts.

None
No alert occurs.

Temperature
An alert occurs when a temperature goes

outsides the specified thresholds based on
the internal temperature measured at the
last automatic calibration (SIGANA All).

Elapsed Time
An alert occurs when the time passes longer

than the specified Elapsed Time since the
last automatic calibration time (SIGANA
All)

Both

An alert occurs when either of temperature
change or elapsed time meets the trigger
conditions.

Temperature

Specifies the temperature thresholds for
alerts.

Range 0.5 to 50.0°C
Resolution 0.5°C
Default 2.0°C

Elapsed Time

Specifies the elapsed time for alerts.

Range 1 to 200 h (hours)
Resolution 1 h (hour)
Default 1 h (hour)
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Chapter 3 Common Operations

When the specified trigger conditions are met, an alert appears at upper
part of the screen as Figure 3.4.12-2. An alert is released by executing
automatic calibration (SIGANA All).

PRSI Spectrum Analyzer

2.001 150 000 00 GHz -25.96 dBm

Reference Level 0.00dBm 1001 points

Figure 3.4.12-2 Alert Display

When Alert Mode is Both or Temperature, the alert remains displayed
even after the internal temperature goes back to within the specified
thresholds. The alert is released by executing automatic calibration

(SIGANA AlD).

Notes:
e Even when the trigger conditions are met, no alert appears for
the first 30 minutes after turning On the MS269xA, because it

1s the warm-up time.

e This function uses Windows date/time to monitor the elapsed
time from the last automatic calibration (SIGANA All). An alert
1s not displayed at correct elapsed time when the Windows
date/time is changed. Execute automatic calibration (SIGANA
Al again if it is changed.

e An alert is not displayed when using the MX269010A Mobile
WiMAX Measurement Software. Query the alert status by
remote control command when using the above software. For
details of remote control commands to query status, refer to
“Status of Calibration Alert” in Section 4.1 “Application
Common Device Messages” in the
MS2690A/MS2691A/MS26924 and
MS2830A/DMS2840A/MS2850A Signal Analyzer Operation
Manual (Mainframe Remote Control).
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3.6 Loading, Unloading, and Switching Applications

3.5 Loading, Unloading, and Switching Applications

The following describes the procedures for loading, unloading and

switching applications (signal analyzer, spectrum analyzer, etc.).

Loading applications refers to the setting of applications already

installed to an execution state. Loaded applications are registered to the
Application Switch menu and are in an operable state. In addition, these
applications enter an execution state when the power is turned On after

registration. All applications are in a loaded state at factory shipment.

3

Unloading applications refers to the halting and ending of applications in

an execution state. Unloaded applications are released from Application

Switch menu registration and will not run until they are re-loaded.

Switching applications refers to the operation for selecting the
applications to be operated from the applications in an execution state.
You can select the target applications from the Application Switch menu.

/\ CAUTION

e Applications registered to the Application Switch menu
automatically enter an execution state when starting up
the MS2690A/MS2691A/MS2692A. The more registered
applications, the longer startup will take.

suorjersd() uowuro))

¢ In the event running applications are suddenly ended
while operating Windows, press (==, turn the
MS2690A/MS2691A/MS2692A power Off or shutdown
Windows, and then turn the MS2690A/MS2691A/
MS2692A power On again.

e When many applications are running simultaneously
and the measurement software calls a measurement
function from the signal or spectrum analyzer functions,
sometimes the application may take a long time to
switch. Reducing the number of simultaneously
running applications by unloading them will help
prevent this problem.
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3.5.1 Loading applications

Applications can be loaded from the Configuration screen.

<Procedure>

1. After pressing , press (=] (Application Switch Settings) to
display the Application Switch Registration screen.

2. Press @ (Load Application Select), select the applications to be
loaded from the applications displayed in “Unloaded Applications” at
the bottom part of the screen, and then press (Set).

Press @ (Load Application Select) once again, when an error
message “Loading application failed” is displayed.

" Application Switch Registration

Application Switch Registration
Loaded Applications

Position o
P1ZF1 Y Application Select
P1-F2
P1-F3
P1-F4
P1 - F5
P1 - F6
P1 - F7
P2 - Fi 8
P2 - F2
P2 - F3
P2 - F4
P2 - F§
P2 - F6
P2 - F7

=
b
®
z
o
3
]
3
b
=]
3

UnLoad

Application Select

Position Change

&

Unloaded Applications

A

£9 pe m Analyze
MX269000A Signal Analyzer

Figure 3.5.1-1 Application Switch Registration screen
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3.6 Loading, Unloading, and Switching Applications

3.

When registered correctly, the selected applications will be displayed
in “Loaded Applications” at the top part of the screen.

i Application Switch Registration

Gonfiguration

Application Switch Registration Setting
Loaded Applications

Name Position
mm— 4
Signal Analyzer .00 P1-F1 |
= P1-F2
P1-F3
P1-F4
P1-Fa
P1 - F6
P1 - F7
P2 - F1
P2 - F2
P2 - F3
P2 - F4
P2 - Fa
P2 - F6
P2 - F7

Application Select

UnlLoad
Application Select
&

Position Change

e

Type Name Version
MX269000A Spectrum Analyzer 1.00.00

Unloaded Applications

Figure 3.5.1-2 Application Switch Registration screen

Press to display the Application Switch menu. Check that the
loaded application is displayed in the menu. Select the application
with the function key to operate the application.

Application
Switch

Signal
Analyzer

Close

10f2

Figure 3.5.1-3 Application Switch Menu screen
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Chapter 3 Common Operations

3.5.2 Unloading applications

Applications can be unloaded from the Configuration screen.

<Procedure>
1. After pressing , press (=] (Application Switch Settings) to
display the Application Switch Registration screen.

2. Press @ (Unload Application Select), select the application to be
unloaded from the applications displayed in “Loaded Applications”
at the top part of the screen with the cursor, and then press
(Set).

i Application Switch Registration

. . . . . " Gonfiguration
Application Switch Registration Setting
Loaded Applications Load

Name. i .. Position L
MXSE9000A  Signal Analyzer BTCFTY Application Select
= P1-F2
P1-F3
P1-F4

UnLoad

P1-F8
P1-F§
Pl - F7
P2 - F1 L
P2 - F2
P2 - F3
P2 - F4
P2 - F3
P2 - F§
P2 - F7

Application Select

Position Change

e

Type Name Version
MX269000A Spectrum Analyzer 1.00.00

Unloaded Applications

Figure 3.5.2-1 Application Switch Registration screen
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3.6 Loading, Unloading, and Switching Applications

3.  When ended correctly, the selected applications will be displayed in
“Unloaded Applications” at the bottom part of the screen.

7 Application Switch Registration

" Configuration

Application Switch Registration Setting

Loaded Applications Load

g
-]
@
=
r
3
o

Position L

B E] Application Select
P1 - F2
P1 -F3
P1 - F4
P1 -Fa
P1 - F6
P1 - F7
P2 - F1
P2 - F2
P2 - F3
P2 - F4
P2 - Fi
P2 - F6
P2 - F7

UnlLoad
Application Select
]

Position Change

3

Unloaded Applications

Version
10000
100,00

suorjersd() uowuro))

Figure 3.5.2-2 Application Switch Settings screen
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Chapter 3 Common Operations

3.5.3 Switching applications

Applications to be operated can be switched in the Application Switch
menu.

Pressing displays the Application Switch menu. Pressing the
function key corresponding to the application to be switched switches to
the selected application screen.

Note:
When Display Annotation is Off, only applications that support
Display Annotation function are displayed in the Application Switch
menu.

Application
Switch

Spectrum

Analyzer

Signal

Analyzer

Figure 3.5.3-1 Application Switch menu
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3.6 Loading, Unloading, and Switching Applications

3.5.4 Changing application layout
The layout of applications can be changed as desired in the Application

Switch menu. Set the application layout in the Configuration screen.

<Procedure>
1. After pressing , press @ (Application Switch Settings) to
display the Application Switch Registration screen.

2. Press (2] (Position Change) to display the Application Switch
Function Position Edit screen.

3. In the Function Position field, select the application whose layout is

to be changed with the cursor, and then press (&,

i~ Application Switch Function Position Edit

Setting
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Cancel

Figure 3.5.4-1 Application Switch Function Position Edit screen
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Chapter 3 Common Operations

4. Select the layout position from the slots in the Function Position
field with the cursor, and then press (e ).

5. After checking that the application is placed in the selected position,

press (Set).

- Application Switch Function Position Edit

Application Switch Function Position Edit

ion.

Cancel

Figure 3.5.4-2 Application Switch Function Position Edit screen
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3.6 Save and Recall Functions

3.6 Save and Recall Functions

3.6.1 Saving parameters and waveform data

Saving parameter settings

This section describes the conditions for setting parameters to the
internal hard disk and USB flash drive (Parameter) and saving (Save)
and recalling (Recall) of waveform data (Trace).

Note:
Use the USB flash drive supplied with the MS2690A/MS2691A/
MS2692A. Using other USB flash drives may cause malfunction
due to device incompatibility.

3

With the MS2690A/MS2691A/MS2692A, the current setting conditions

1. Press from the Configuration screen, Signal Analyzer screen,
or Spectrum Analyzer screen to display the Save menu shown in
Figure 3.6.1-1.

2. Press (1) (Device) to change the save destination. When the Setting
window is displayed, select the drive to be saved and then press
(Set) to set.

3. When the save destination has been determined, press (Save
Application). The save target will be all parameter setting conditions

(@)
and waveform data can be saved to the internal hard disk or a USB flash g
drive. =
o
(=}
o
<Procedure> g
]
o
-+
5‘-
=}
7

(Parameter) of the launched applications.

The parameter saving file will be output with the name “Param_date_
sequential number.xml.” If a parameter is saved on the same date, the
file is automatically named in the order “Param_date 000.xml,”
“Param_date 001.xml,” “Param_date 002.xml” and so on. Parameter

saves of up to “Param_date 999.xml” can be made.
A sequential number from 000 to 999 will be added to the file name.

For file name specification, set User Specified Name as File Name
Settings of Copy Settings. The parameter saving file name can be

specified when saving.

[=" 3.4.3 “Copy Settings”

Files will be saved in the following directory of the save target drive
specified in (5] (Device).
\Anritsu Corporation\Signal Analyzer\User Data\ Parameter Setting

Up to 1000 files can be saved in the folder.
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Saving waveform data

<Procedure>

1. Press from the Signal Analyzer and Spectrum Analyzer screen
to display the Save menu shown in Figure 3.6.1-1.

2. Press (1) (Device) to change the save destination. When the Setting
window is displayed, select the drive to be saved and then press
(Set) to set.

3.  When the save destination has been determined, press (=] (Save
Waveform CSV DATA). The save target will be the waveform data
(Trace).

Table 3.6.1-1 Description of Save function menu

Function . .

Key Menu Display Function
Device . .

F1 D) Changes the saving destination.

F3 Save Limit Displays the Save Limit function menu.

F4 Save on Event Displays the Save on Event function menu.

F5 Save Waveform CSV Saves the displayed waveform data (Trace).
DATA

F7 Save Application Saves the para‘lme‘ter setting conditions of all the

launched applications.
F8 Close Returns to the Configuration screen.

A sequential number from 00 to 99 will be added to the file name. If a file
with file number 99 is used, no more files can be saved.

For file name specification, set User Specified Name as File Name
Settings of Copy Settings. The waveform data file name can be specified

when saving.

=" 3.4.3 “Copy Settings”
Files will be saved in the following directory of the save target drive

specified in (i) (Device).
\Anritsu Corporation\Signal Analyzer\User Data\Trace Data

The maximum number of files in one folder is:
Signal Analyzer: 1000
Spectrum Analyzer: 100
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3.6 Save and Recall Functions

3.6.2 Recalling parameters

With the MS2690A/MS2691A/MS2692A, settings can be restored by
loading saved setting conditions from the internal hard disk or a USB

flash drive.

Recalling parameter setting conditions only of applications to be operated using Application Switch

<Procedure>

1. Press from the Configuration, Signal Analyzer, or Spectrum
Analyzer screen to display the Recall menu shown in Figure 3.6.2-1.

2. Press (=) (Device) to change the location of saved parameter setting
conditions. When the Setting window is displayed, select the drive in
which parameter setting conditions are saved, and then press
(Set) to set. 9

3. Press (Recall Current Application) to display the Parameter E
Save Data List. S

4. Select the parameter setting conditions to be recalled with the "do
cursor, and then press (Set) to recall parameter setting g
conditions to the application. g .

&
Recalling parameter setting conditions for all launched applications.

<Procedure>

1. Press from the Configuration, Signal Analyzer or Spectrum
Analyzer screen to display the Recall menu shown in Figure 3.6.2-1.

2. Press (1) (Device) to change the location of saved setting
parameters. When the Setting window is displayed, select the drive
in which setting parameters are saved, and then press (Set) to
set.

3. Press (Recall All Application) to display the Parameter Save
Data List.

4. Select the parameter setting conditions to be recalled with the

cursor, and then press (Set) to recall the parameter setting
conditions to all loaded applications.
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|-A Spectrum Analyzer (f

Recall

F1 Device
(5]
F2
F3
F4
F5
&8
Recall Gurrent
Fé
Application
&8
Recall all
F7
Application
F8 Close

Figure 3.6.2-1 Recall menu
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3.6 Save and Recall Functions

3.6.3 Screen copy

Executing screen copy

A displayed screen image can be saved to the internal hard disk or a USB
flash drive as a BMP or PNG formatted file.

The conditions for copying a screen image can be set in the Copy Settings

screen. Refer to the following section for details.

=" 3.4.3 “Copy Settings”

<Procedure>
1. Display the screen to be saved.

2. Press to save the screen image to the selected media in BMP or
PNG format. A saved file name is displayed when saving is

completed.

The image file will be output with the file name
“Copy_Date_Sequence_Number.bmp”. When screen copies are made on
the same date, they are automatically named in an order as
“Copy_Date_000.bmp”, “Copy_Date_001.bmp”, “Copy_Date_002.bmp”,
and so on. Screen copies of up to “Copy_Date_999.bmp” can be made. A
sequential number from 000 to 999 will be added to the file name.

Files will be saved in the following directory of the save target drive
specified in (5] (Device).
\Anritsu Corporation\Signal Analyzer\User Data\Copy Files

Up to 1000 files can be saved in the folder.
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Chapter 3 Common Operations

3.6.4 Simple Save&Recall

This function allows parameter setting conditions to be recalled with

Enabling Simple Save&Recall

little operations.

<Procedure>
1. Press to display the Configuration screen.

2. Press to display page 2 of the Configuration screen.

3. Press (Save&Recall Settings) to display the Save&Recall
Settings menu in Figure 3.6.4-1.

i7" Gonfiguration 7

Gonfiguration

Save&Recall Mode

F1
ﬂ Simple
Simple
F2 Save&Recall
Name
F3
F4
F5
F6
F7
F8

Figure 3.6.4-1 Save&Recall Settings menu

Table 3.6.4-1 Correction Settings items

Menu Display

Description

Save&Recall Mode

Switches the Save&Recall mode.
Set the Standard mode or Simple mode.

[ =" 3.6.1 “Saving parameters and
waveform data”

[ =" 3.6.2 “Recalling parameters”

Simpl
Name

e Save&Recall

Use this item to change the parameter name
(file name) to be saved from the default
setting in Simple mode.
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3.6 Save and Recall Functions

Changing the parameter name (file name) to be saved from the default setting
Pressing (Simple Save&Recall Name) in Figure 3.6.4-1 displays the
Simple Save&Recall Name menu in Figure 3.6.4-2. Up to ten parameter
names can be registered in Simple mode.
The default parameter names are PRM_1 to PRM_10.
To change the parameter name, press the function key to be changed.

[ Contiguration F " Gonfiguration
Gonfiguration Configuration
SavelRecall L Save&Recall
F1 F1 ave&Reca
Name 1 Name 6
* SavelRecall H S Recall g
F2 v al F2 ave&Reca
‘ Mame 2 Name 7
SavelRecall L] Save&Recall L 9
F3 = F3 e s 5
* SavefRecall ? Save&Recall g B
F4 F4 ave&Reca g
Namo 4 Name 8
—_ e o
SavelRecall Save&Recall o]
F5 F5 TR @
o)
2
F6 F6 =}
=]
wn
F7 F7
F8 F8

Figure 3.6.4-2 Simple Save&Recall Name menu
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Simple Save function

Pressing in Simple mode displays the Simple Save menu in Figure
3.6.4-3.

[ Spectrum Anshoer @ L+ Spectrum Anabyzer

Save

PRM_1

F1 02/04/2011 14228 F
PTEST

F2 02/04/2011 14:28 F2

F3 F3
PRM 4

F4 F4
PRMS

F5 g F5

F6 F6
3

F7 Open Save Menu F7

Close

Figure 3.6.4-3 Simple Save menu

F8 F8

Parameter names set with the Simple Save&Recall Name menu are
displayed on the function keys.

When the Protect of the parameter saving file has been set to On (when
set to Read-only), the relevant function key is grayed out, and if it is
pressed, an error message is displayed.

The last saved date and time of the parameter saving file is displayed in
the second line. If the corresponding parameter saving file does not exist,
“***” is displayed on the function key.

In the example in Figure 3.6.4-3, the parameter name of PRM_2 has
been changed to the parameter name of PTEST. Also, PRM_3 file has
been set to Read-only.

Pressing the function key stores the parameter saving file with the
parameter name displayed.

\Anritsu Corporation\Signal Analyzer\User Data\Parameter Setting

The parameter settings can be saved in Standard mode on Open Save
Menu.
=" 3.6.1 “Saving parameters and waveform data”
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3.6 Save and Recall Functions

Simple Recall function
Pressing the image of Recall button in Simple mode displays the Simple
Recall menu in Figure 3.6.4-4.

& Spoclium Anabeer (s Spectrum Analyzer G

Recall

F1 F1
F2 F2
F3 F3 3
F4 F4
Q
FS F5 g
F6 F6 g
(=]
L] L3
F7 an Recall Manu F7 Open Recall Menu 'Uo
[©]
~
&
F8 F8 o
20f2 g

Figure 3.6.4-4 Simple Recall menu

Parameter names set with the Simple Save&Recall Name menu are
displayed on the function keys.

The last saved date and time of the parameter saving file is displayed in
the second line.

Pressing the function key executes Recall of the corresponding parameter
saving file.

If the corresponding parameter saving file does not exist, the function
key is grayed out, and if it is pressed, an error message is displayed.

The parameter settings can be recalled in Standard mode on Open Recall
Menu.

[=" 3.6.2 “Recalling parameters”
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3.7 Initializing

This section describes how to initialize settings.

3.7.1 Preset

Preset is a function for initializing application settings. Configuration
screen settings are not initialized using this function. Similarly, there is
no effect on user data saved to the internal hard disk.

<Procedure>
1. Press (Dm:mi to display the Preset function menu.

2. Press (1) (Preset) to initialize only applications to be operated
using the Application Switch.

3. Press @ (Preset All Application) to initialize all loaded
applications.

Table 3.7.1-1 Preset function menu

Fu;t;t;on Menu Display Function

P[P T
Sets the preselector peaking bias value to

F3 Preselector Tune factory d.efault. . .

Preset For details, refer to the following operation

manuals®*.

F5 Preset All Application | Initializes all the loaded applications.

Fe6 Reboot Restarts the equipment.

F8 Close Closes the current menu.

*: o MS2690A/MS2691A/MS2692A Signal Analyzer Operation Manual

(Signal Analyzer Function Operation)
6.7 “Setting Preselector”

o MS2690A/MS2691A/MS2692A Signal Analyzer Operation Manual
(Spectrum Analyzer Function Operation)
6.1 “Preselector Tuning Function”

o MX269017A Vector Modulation Analysis Software Operation Manual
(Operation)
3.2.2 “Preselector function menu”
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3.7 Initializing

3.7.2 System Reset

System Reset is a function for initializing all installed applications and

Configuration screen settings, and deleting all user data saved to the

internal hard disk.

Note:

User data deleted by executing this function cannot be recovered.

<Procedure>

1. Press to display the Configuration screen.

2. Press (] (System Information) and then press to display
page 2 of the System Information function menu.

3. Press @ (System Reset) to execute System Reset.

4. The MS2690A/MS2691A/MS2692A restarts automatically when
System Reset is completed.

Table 3.7.2-1 System Information function menu (2/2)

Function
Key

Menu Display

Function

Page 2

System Information

Pressing (% , then (), and then
displays page 2 of the System Information
menu.

F1

System Reset

Initializes all the installed applications and the
Configuration screen settings, and erases all the
user data saved on the internal hard disk.
Erased user data cannot be recovered.

F7

Information Save

Saves the system information
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Chapter 3 Common Operations

3.8 Installing and Uninstalling

This section describes the procedure for installing application software
and licenses.

Note:
Before installing software, confirm that its version is later than the
already installed software. Each of the following actions will
initialize the calibration values stored in the hardware. If
initialized, the accuracy of the measurement results may not
satisfy the specifications. The mainframe needs to be returned to

Anritsu when writing the calibration values again.

e Installation of the earlier software version than 4.09.00
initializes the calibration values related to the hardware
options added to the version 4.09.00 or later.

e Installation of the earlier software version than 2.02.00
initializes the calibration values related to the hardware
options added to the version 2.02.00 or later.

3.8.1 Installing software
Preparation for installing USB flash drive
<Procedure>
1. Connect the USB flash drive to the PC, and then insert the
installation disk.

2.  Select MS269xA Install from Install Software on the installation

menu.

3. Specify the root directory of the connected USB flash drive on the
installation directory specification window (e.g., “E:\” when the USB
flash drive is drive E).

4. Click [OK] to copy the installation data into the USB flash drive.
The installation data is copied into the “E:\Anritsu
Corporation\Signal Analyzer\Install” folder, when the USB flash
drive is drive E.

Set the same folder configuration before the installation, in order to
manually install by copying a set of the installation files in the USB
flash drive and drive D.
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3.8 Installing and Uninstalling

Installing software
<Procedure>
1. Remove the peripheral devices from the USB ports of the
MS2690A/MS2691A/MS2692A, other than mouse and keyboard.

2. Press to display the Configuration screen, and then press @
(Software Install) from page 2 of the Configuration menu.

3. The Software Install menu shown in Figure 3.8.1-1 is displayed.
Press (&) (Install).

4. The installation selection menu is displayed. Insert the USB flash
drive containing the purchased software data into the USB port of
the MS2690A/MS2691A/MS2692A.

Note:

Do not insert any devices other than USB flash drive to the USB
ports during installation.

5. Press @ (Software) to display the device selection window.

6. Select the USB flash drive containing the software with the cursor,
and then press (Set) to start the installation. The versions of
the already installed software (Installed Applications) and of the

Q
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software to install (Installation Package on XX) are displayed. They
cannot be selected and installed individually.
7. When pressing @ (Install), a message box asking "Do you install

the application software?" is displayed. Press Yes to start
installation.

8. The MS2690A/MS2691A/MS2692A restarts automatically when the
installation is completed.
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F1

F2

F3

F4

F5

F6

F7

F8

§7 Configuration 7 Configuration
Select Install Type Software Install

l

{7 Gonfiguration

SelectInstall Type

Install

Install

Uninstall

Software
Focus Change
License

SG Wave

License

Figure 3.8.1-1 Software Install menu
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3.8 Installing and Uninstalling

Installing software licenses

<Procedure>

1.

Press to display the Configuration screen, and then press @
(Software Install) from page 2 of the Configuration menu.

The Software Install menu shown in Figure 3.8.1-2 is displayed.
Press (&) (Install).

The installation selection menu is displayed. Insert the USB flash
drive containing the purchased software license data into the USB
port of the MS2690A/MS2691A/MS2692A.

Press (Software License) to display the device selection window.

Select the USB flash drive containing the software license with the
cursor, and then press (Set) to start the installation. The
licenses already installed (Installed Licenses) and the licenses to
install (Installation Licenses on XX) are displayed. Select licenses to
install.

When pressing @ (Install), a message box asking "Do you install

the selected application software license?" is displayed. Press Yes to

start installation.

The license becomes valid when the MS2690A/MS2691A/MS2692A
is restarted after installation is completed.

{7 Configuration @ {7 Configuration P " Configuration

Select Install Type Select Install Type Software Install

&
F1
Install Software

F2

Install

Uninstall Select All

F3 Software

Focus Change
License

&
E4 SG Wave

License

F5

Fé

F7

Close

F8

Figure 3.8.1-2 Software Install menu
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Chapter 3 Common Operations

Installing waveform pattern licenses

<Procedure>

1.

Press to display the Configuration screen, and then press @
(Software Install) from page 2 of the Configuration menu.

The Software Install menu shown in Figure 3.8.1-3 is displayed.
Press (i) (Install).

The installation selection menu is displayed. Insert the USB flash
drive containing the purchased software license data into the USB
port of the MS2690A/MS2691A/MS2692A.

Press (SG Wave License) to display the device selection
window.

Select the USB flash device containing the software license with the
cursor, and then press (Set) to start the installation. The
licenses already installed (Installed Licenses) and the licenses to
install (Installation Licenses on XX) are displayed. Select licenses to
install.

When pressing (1] (Install), a message box asking "Do you install
the selected SG Waveform license?" is displayed. Press Yes to start
installation.

The license will be valid when the MS2690A/MS2691A/MS2692A is
restarted after installation is completed.

{7 Genfiguration 5 {7 Gonfiguration & {% Configuration
Select Install Type Select Install Type Software Install

F1 ‘

Install Install

F2

Uninstall Select All

Software
F3 Focus Change

License

F4 SG Wave

License

F5

F6

F7

F8

Figure 3.8.1-3 Software Install menu
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3.8.2 Uninstalling software

The Install screen must be displayed in order to uninstall software or
license files from the MS2690A/MS2691A/MS2692A.

Uninstalling software

<Procedure>

1.

Press to display the Configuration screen, and then press @
(Software Install) from page 2 of the Configuration menu.

The Software Install menu shown in Figure 3.8.2-1 is displayed.
Press (2] (Uninstall).

The installation selection menu is displayed. Press @ (Software).
The installed software list screen is displayed. Select the software to
be uninstalled from the installed software with the cursor.

When pressing (Uninstall), a message box asking "Do you
uninstall the selected application software?" is displayed. Press Yes

to start uninstallation.

{7 Configuration T 7 Configuration i " Gonfiguration

SelectInstall Type SelectInstall Type Software Install

L)
F1
Install
F2
Uninstall
Software ‘
F3 Uninstall
License ‘

5G Wave

F4

License

F5

F6

F7

F8

Figure 3.8.2-1 Software Install menu
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Chapter 3 Common Operations

Uninstalling software licenses
<Procedure>
1. Press | %% | to display the Configuration screen, and then press @
(Software Install) from page 2 of the Configuration menu.

2. The Software Install menu shown in Figure 3.8.2-2 is displayed.
Press (2] (Uninstall).

3. The installation selection menu is displayed. Press @ (Software
License).

4. The installed software license list screen is displayed. Select the
software license to be uninstalled from the installed software

licenses with the cursor.
5.  When pressing (2] (Uninstall), a message box asking "Do you

uninstall the selected application software license?" is displayed.
Press Yes to start uninstallation.

{7 Gonfiguration 4 {7 Gonfiguration 3 47" Configuration

Select Install Type SelectInstall Type Software Install

L) &
F1
Install Software

F2

Uninstall

Software ‘
F3 Uninstall
License |

5G Wave

F4

License

F5

Fé

F7

F8

Figure 3.8.2-2 Software Install menu

Uninstalling waveform pattern licenses
<Procedure>
1. Press (% to display the Configuration screen, and then press (i)

(Software Install) from page 2 of the Configuration menu.

2.  The Software Install menu shown in Figure 3.8.2-3 is displayed.
Press (=) (Uninstall).

3. The installation selection menu is displayed. Press (i) (SG Wave

License).
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The installed software license list screen is displayed. Select the
software license to be uninstalled from the installed software
licenses with the cursor.

When pressing @ (Uninstall), a message box asking "Do you

uninstall the selected SG Waveform license?" is displayed. Press Yes

to start uninstallation.

{7 Configuration T 7 Configuration i " Gonfiguration

SelectInstall Type SelectInstall Type Software Install

L)
F1
Install
G
F2
Uninstall
F3 Software i
Uninstall
License ‘

F4 5G Wave

License

F5

F6

F7

F8

Figure 3.8.2-3 Software Install menu
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Chapter 4 Tutorial

This chapter describes the waveform display of the signal analyzer and

spectrum analyzer.

4.1 Spectrum Analysis Using Signal Analyzer.................... 4-2
4.1.1 Spectrum analysis ........cccceeeeeeeiciiiiiiieee e 4-2
4.2  Spectrum Analysis Using Spectrum Analyzer .............. 4-7
4.2.1 Spectrum Analysis........cccceeeeeeiiiiiiiiiiieee e 4-7
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4.1 Spectrum Analysis Using Signal Analyzer

4.1.1 Spectrum analysis

This section describes the operation procedure for outputting input signal

waveforms to the application screen of the signal analyzer.
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Input signal

Figure 4.1.1-1 Front panel

Example: Input Signal: Frequency: 1 GHz (CW)
Level: -10dBm




4.1 Spectrum Analysis Using Signal Analyzer

<Procedure>
1. Connect the input signal to the RF Input (N-type connector) on the
front panel of the MS2690A/MS2691A/MS2692A.

2. Press then (Application Switch Settings) to display the
Application Switch Settings menu.
3. Press (Load Application Select) to select within the “Unload

Applications” column of the application with the cursor. Select
“Signal Analyzer” here with the cursor, and then press (Set).

4. Check that “Signal Analyzer” is displayed within the “Loaded
Applications” column then press .

5. Pressing the function key corresponding to the Signal Analyzer from
the Application Switch Settings menu displays the application main

screen of the Signal Analyzer.

&= Signal Analyzer
Spectrum

MKR 1 6.00000000000 GHz -82.25 dBm/3.125 MHz [8] Analysis Start Time
Analysis Time Length
RBW Frequency

Det. : Average  Trace Point: i

5

>
=
Eo
e

Amplitude

A

L}

Trigger

i ) i | it Y
g 7]
Capture
Frequency and Time 4 Trigger——— 5}

Center Freq. 6.000 000 000 GHz| Ref. Level 0.00 dBm Trigger Free Run .
Freq. Span 31.25 MHz|
Accessory

Capture Length 0s / Attenuator 10 dB

Pre-Amp Off

Figure 4.1.1-2 Application main screen
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Table 4.1.1-1 Display items for Signal Analyzer

Item

Description

1]

This is the main function key of the signal analyzer. Basic
parameter settings of the signal analyzer are configured here.
Signal Analyzer Function Operation
=" 2.1 “Display Description”

(2]

Displays signal waveforms.

(3]

Displays the center frequency, frequency span and other
frequency parameters.
Signal Analyzer Function Operation
=" 2.2 “Setting Frequency”

[4]

Displays the reference level, input attenuator value and other
level parameters.

Signal Analyzer Function Operation

[=" 2.3 “Setting Level’

(5]

Displays the trigger source, trigger level and other trigger
parameters.
Signal Analyzer Function Operation
=" 3.2 “Trigger Function”

(6]

Displays the start frequency.

Signal Analyzer Function Operation
=" 2.2.3 “Setting start frequency”

[7]

Displays the stop frequency.

Signal Analyzer Function Operation
=" 2.2.4 “Setting stop frequency”

(8]

Displays the analysis start time, analysis time span,
resolution bandwidth and other Spectrum trace parameters.

Signal Analyzer Function Operation
=" 4.2.1 “Spectrum”

Displays marker values.

Signal Analyzer Function Operation
[ =" 4.2.9 “Setting marker search”

[10]

This is used as an indictor expressing an analysis progression
rate.

Frequency settings must be changed to display the input signal in

the waveform display screen. Press (Frequency).

Press (Center Frequency) and then enter the desired frequency
using the numeric keypad. The center frequency setup window is

displayed.

== Signal Analyzer

Center
I I—|

Figure 4.1.1-3 Center frequency setup window




4.1 Spectrum Analysis Using Signal Analyzer

8. Enter the center frequency then select the unit, from GHz, MHz,
kHz, and Hz.

Example: To set 1 GHz for the center frequency, press and then

(GH2).

The waveform of the input signal is now displayed on the screen (see
Figure 4.1.1-5).

F 1 Genter
Frequency
6.000GHz
F 2 Start
Amplitude
5.984GHz
F 3 Stop
Trigger kHz
6.016GHz
Span
F4 e
* 31.25 MHz
Preselector

>
=
Eo
e

F5 et
Auto Tune
L]
F6 Input
L]
F 7 Capture Set
L)
F 8 Accessory Cancel
Q

Figure 4.1.1-4 Signal analyzer main function menu
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Spectrum Signal Analyzer
MKR1 600000000000 GHz -82.26 dBm/3.125 MHz Analysis Start Time malfnchy
Analysis Time Length
RBW Frequency
[dBm] Det. : Average Trace Point: 1281
00

Amplitude

Trigger

\'| | "

1
900 Hh " T P I ‘ IR il r-"“ \.
TR PR T A ] (M At Ll M 88
" | M . FL T g | |
ona A U A LA o P A e
Start _5.984 375 000 00 GHz Stop__ 6.01 000 00 GHz
Gapturs
Frequency and Time—— —_————————————— Trigger—M8M8M8M8M8¥ M
Center Freq. 6.000 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.256 MHz
Capture Length 0s Attenuator 10dB (EEIEER

Ref.int Pre-Amp Off

Figure 4.1.1-5 Waveform display using Signal Analyzer

Refer to the MS2690A/MS2691A/MS2692A Signal Analyzer Operation
Manual (Signal Analyzer Function Operation) for how to use the Signal
Analyzer.
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4.2 Spectrum Analysis Using Spectrum Analyzer

4.2 Spectrum Analysis Using Spectrum Analyzer
4.2.1 Spectrum Analysis

This section describes the operation procedure for outputting input signal
waveforms to the application screen of the spectrum analyzer.
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Input signal

Figure 4.2.1-1 Front panel

Example: Input Signal: Frequency: 1 GHz (CW)
Level: -10dBm
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<Procedure>

1.

Connect the input signal to the RF Input (N-type connector) on the
front panel of the MS2690A/MS2691A/MS2692A.

Press then (Application Switch Settings) to display the
Application Switch Settings menu.

Press (Load Application Select) to select within the “Unload
Applications” column of the application with the cursor. Select
“Spectrum Analyzer” here with the cursor, and then press (Set).
Check that “Spectrum Analyzer” is displayed within the “Loaded
Applications” column then press .

Pressing the function key corresponding to the Spectrum Analyzer
from the Application Switch Settings menu displays the application
main screen of the Spectrum Analyzer.

The application is shipped already loaded.

The application is set to start automatically at power startup.

MKR~ 1y 14.463 700 000 00 GHz [8] -62.91 aam I F*[7]"’:
‘I _

MMMMWMMMMMWWWWW Wikl

[comorsb@lf: | 4] soweson
[5] |

L A Spectrum Ana
e M”Tﬂ

Freguency

L3

Time/Sweep

1of2

Figure 4.2.1-2 Application main screen
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Table 4.2.1-1 Display items for Spectrum Analyzer

Item

Description

1]

This is the main function key of the spectrum analyzer. Basic
parameter settings of the spectrum analyzer are configured
here.
Spectrum Analyzer Function Operation
=" 2.1 “Display Description”

(2]

Displays signal waveforms.

(3]

Displays the start frequency.

Spectrum Analyzer Function Operation
=" 2.3.3 “Setting start frequency”

[4]

Displays the stop frequency.
Spectrum Analyzer Function Operation
[ =" 2.3.4 “Setting stop frequency”

(5]

Displays trace parameters.

Spectrum Analyzer Function Operation
=" Chapter 3 “Selecting Display Mode”

(6]

Displays the wave detection mode status.

Spectrum Analyzer Function Operation
[=" 3.1.4 “Setting wave detection mode”

[7]

Displays the resolution bandwidth, video bandwidth, input
attenuator and sweep time parameters.
Spectrum Analyzer Function Operation
[ =" 2.4.2 “Setting input attenuator”
=" 2.5 “Setting RBW/VBW”

(8]

Displays marker values.
Spectrum Analyzer Function Operation
[ 4.1 “Setting Marker”

(9]

Displays the reference level.

Spectrum Analyzer Function Operation
[ = 2.4.1 “Setting reference level”

[10]

Displays the number of trace points.
Spectrum Analyzer Function Operation
[=" 3.3 “Setting Time/Sweep”

Frequency settings must be changed to display the input signal to

the waveform display screen. Press (Frequency).

Press (Center Frequency) and then enter the desired frequency
using the numeric keypad. The center frequency setup window is

displayed.

|~ Spectrum Analyzer | x|

Center
|
I = Hz

Set | Cancel |

Figure 4.2.1-3 Center frequency setup window
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8. Enter the center frequency then select the unit, from GHz, MHz,
kHz, and Hz.

Example: To set 1 GHz for the center frequency, press and then

(GH2).

|+ Spectrum Analyzer
Spectrum Analyzer

l& Spectrum Analyzer
Frequency Units

|A Spectrum Analyzer
Frequency

F1 Center
Frequency
6.750GHz
F2
0OHz
Stop
F3 Amplitude
13.50GHz
F4
Preselector
F5
Auto Tune
Offset
F& on  of
Offset Value
Trigger/Gate
F7 OHz
Step Size
Time/Sweep Cancel
F8 1.000GHz

Figure 4.2.1-4 Spectrum analyzer main function menu
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9. Return to the main screen of the spectrum analyzer to change

Menu

frequency span. Press ®-

10. Press (Span). Enter the desired frequency bandwidth using the
numeric keypad.

11. Enter the frequency bandwidth then select the unit of the value.

The waveform of the input signal is now displayed on the screen (see
Figure 4.2.1-5).

MKR~my  1.000 000 000 00
1 . GHz -9.21 dBm

RBW  1MHz | ATT  10dB ||kt Spectrum Anabzer @
VBW  1MHz | SWT  6ms (/%820

Reference Level 0.00dBm Pos & Neg 10001 points S
1.000GHz

Span =
1 000 000 000 Hz Full Span

-10.0

Zero Span

-40.0
-500
-60.0
-700
-30.0
-an.o

-100.0

Center 1.000 0GHz Span 1.000GHz

Figure 4.2.1-5 Waveform display using Spectrum Analyzer

Refer to the MS26904/MS2691A/MS2692A Signal Analyzer Operation
Manual (Spectrum Analyzer Function Operation) for how to use the
Spectrum Analyzer.
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Chapter 5 System

The MS2690A/MS2691A/MS2692A uses one of the following Microsoft
Windows (hereinafter, referred to as “Windows”) as the operating system
(hereinafter, OS).
Windows XP Professional (hereinafter, Win XP)
Windows Embedded Standard 7 64 bit ver. (hereinafter, WES 7)
Windows 10 IoT 64 bit ver. (hereinafter, Win 10)
Settings for Windows and the system can be operated by connecting a
mouse and a keyboard.

This chapter describes how to perform operations on Windows installed
to the MS2690A/MS2691A/MS2692A and general notes.

5.1 Setting WINdOWS ......cccuvviiiiiiiiee e 5-2
5.1.1 Displaying Windows Desktop ..........ccccccevuveenn. 5-3
5.1.2 Setting Control Panel............ccccevvviiieeiiiennnne 5-4
5.1.3 Using external display ..........ccccceeeiniiieeiiiennnne 5-6
5.1.4 General notes.......ccocveiiiiiiiiiiiiii e, 5-11
5.2  Storage Device Configuration...........ccccccevviiienninnnenn. 5-12
5.3  System Recovery FUNCLONS .........cccoovvieeeiiiieceie, 5-13 g)
5.3.1 Phoenix Recover Pro...........cccceceeeeecceeeeeennnn.. 5-15 28
5.3.2 Paragon Drive Backup.............ccooeeiin. 5-16 g
5.3.3 Windows Backup .......ccccccueeiiiiiieiiiniiienen, 5-17
5.4  Windows Security Measures .........cccccccevevvcvieeennnnnnnn. 5-18
5.4.1 Activating Firewall...........ccccccoviiiiniiinen, 5-20
5.4.2 Installing Windows Important Update Programs
(Windows Update).........ocoeeeiiiiieiiiiiieeeneeen, 5-33

5.4.3 Using Antivirus Software
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5.1 Setting Windows

The MS2690A/MS2691A/MS2692A is set to default settings at factory
shipment so as to perform optimal measurements. Changing the
Windows settings without instructions is outside the scope of operation
warranty. In addition, performance may drop or functions may not
operate correctly when Windows settings are changed. Carefully read the
general notes of this section when changes to Windows settings are

required.

When the system fails to operate correctly due to Windows operation,
execute system recovery functions to restore the MS2690A/MS2691A/
MS2692A to its status at factory shipment. See 5.3 “System Recovery
Functions” for details.

/A WARNING

The MS2690A/MS2691A/MS2692A operations are not
guaranteed when the Windows settings are changed from
the default shipment status without instructions.

Installing a program not recommended or admitted by
Anritsu Corporation is prohibited by the license with
Microsoft. However, it is the customer's responsibility to
purchase, install, and operate antivirus software.

/A\ WARNING

Performing system recovery will cause software
installation (including updates) after factory shipment of
the MS2690A/MS2691A/MS2692A and application settings
to be lost. In addition, data (measurements, parameters,
etc.) recorded by the customer may be deleted depending
on the method to perform system recovery.




5.1 Setting Windows

5.1.1 Displaying Windows Desktop

Connect a mouse and a keyboard to operate Windows. Use the USB
mouse included as standard equipment and a compatible keyboard

(USB).

The following are methods to display the Windows desktop. To display
applications of the MS2690A/MS2691A/MS2692A again, press or

select an application in the Windows taskbar.

Show Windows desktop
Mouse
e Right-click anywhere on the screen, and click the Show the Desktop
on the displayed list to display the Windows desktop.
e (Click the “Minimize” button located in the upper right corner of the
application window of the MS2690A/MS2691A/MS2692A. Minimizing
all applications displays the Windows desktop.

Keyboard
e Pressing the Windows logo key E + D minimizes all windows and
displays the Windows desktop.

Show Start button
When the OS is Win XP
e The Start button appears on the left side of the Windows taskbar at
the bottom of the Windows desktop.
e On the application window, move the mouse pointer to the bottom of
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the screen to display the Windows taskbar. The Start button appears
on the left side of the Windows taskbar.

When the OS is WES 7 or Win 10

e On the Windows desktop, move the mouse pointer to the bottom of the
screen to display the Windows taskbar. The Start button or Start E
icon appears on the left side of the Windows taskbar.

Show Start menu
Mouse
e C(Click the Start button or Start E icon to display the start menu.

Keyboard
e Press the Windows logo key E to display the start menu.

Show Control Panel
When the OS is Win XP or WES 7
e C(Click the Control Panel button in the start menu.

When the OS is Win 10
e Click Windows System > Control Panel in the W column of the app list

displayed.
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5.1.2 Setting Control Panel

Various Windows settings can be configured using the Control Panel. The
following describes general notes on each setting. Although each setting
can be configured without using the Control Panel, use these within the
scope of the following restrictions.

MS2690A/MS2691A/MS2692A may not operate normally when any other

Windows settings are changed from the factory defaults.

Program and Hardware

¢ Do not delete the installed devices or update/delete the drivers.

o MS2690A/MS2691A/MS2692A may not operate normally due to

conflicts with device drivers when new hardware is added.
e Do not update or remove programs installed at the factory.

¢ Anritsu does not warrant operations of MS2690A/MS2691A/MS2692A
when programs not guaranteed are installed.

Windows Update
e Automatic updating of Windows is turned off at the factory.

Refer to 5.4 “Windows Security Measures” for details.

Network Connection

e TCP/IP settings may change when MS2690A/MS2691A/MS2692A is
remote-controlled through Ethernet. For details, refer to the
MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Mainframe Remote Control).

e The IP address is set to use DHCP before shipment from the factory.
Ensure that the network administrator settings are appropriate when
connecting MS2690A/MS2691A/MS2692A to a network.

User Account
e Automatic login with the following settings is enabled at the factory.

Do not change the User Account settings shown below.

Account Name “ANRITSU”

Password (None) (Win XP or WES 7)
“ANRITSU”  (Win 10)

Account Type Computer Administrator

o New user accounts can be created. Specify “Computer Administrator”
for the account type of the user account to be created. Applications will
not start up normally with user accounts created using Limited
(Power User).




5.1 Setting Windows

Security
e Windows Firewall setting depends on the factory shipping date as

show below.

e Shipped in or before September 2018  Off

e Shipped in or after October 2018 On

Refer to 5.4 “Windows Security Measures” for details.

When the setting is changed from Off to On, Windows Firewall
displays a dialog box asking if you want to block the applications of
MS2690A/MS2691A/MS2692A at the next startup time. Be sure to
click Unblock.

e Antivirus software is not installed at the factory. Anritsu strongly
recommends installing antivirus software when connecting
MS2690A/MS2691A/MS2692A to a network. However,
MS2690A/MS2691A/MS2692A may not be remote-controlled through

Ethernet if the function blocking external communications works.

e Security warnings are not displayed by factory default.

Date & Time

¢ You can change the date, time and time zone.

e Internet Time is set to Off by factory default. Operations may be
affected; therefore, do not change this setting.
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Display

e This setting must be changed when using an external monitor with
connected to the VGA connector of MS2690A/MS2691A/MS2692A.
Refer to Section 5.1.3 “Using external display” for details.

e Operations may be affected by changing screen resolution, refresh rate

or monitor power management or turning on the screen saver.

System

e The Computer Name can be changed. The factory default name is
“SN” + “Serial Number”.
¢ Do not change Hardware or Advanced settings.

¢ Do not enable the System Restore. Otherwise,
MS2690A/MS2691A/MS2692A may not operate normally.

Power Option
e The settings for the Auto Power Off function (Turn off Monitor) of the

display can be changed.

e The Power Off function of the hard disk (Turn off Hard Disks) is
disabled (Never). Do not change this setting.

¢ Do not change power option settings other than those described above.
MS2690A/MS2691A/MS2692A will not operate normally after
recovering from hibernation.
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5.1.3 Using external display

An external display can be connected to the VGA connector on the rear
side of the MS2690A/MS2691A/MS2692A, to display screens of the
MS2690A/MS2691A/MS2692A and show multiple displays. The following
describes the operation procedure for this function.

When the OS is Win XP

Intel®
Graphics Media

el < 4 Notebook and Monitor ‘ Scheme Options
for mobile =
- 2 Single Display
Display Devices
. © honitor  Motebook
Display Settings

Multiple Display
Color Correction

© Twin Prirmary Device

Hotkeys [N

Desktop
" Intel(R) Dual Secondary Device

| YRR Dicplay Clore

:_ Launch Zuum—| 3D Setlings

Information Video Overlay e -~
Cancel Apply

Figure 5.1.3-1 Intel® GMA Driver

<Procedure>

1. Connect the display to the VGA connector on the rear side of the
MS2690A/MS2691A/MS2692A.

2. Display the Intel® GMA Driver Settings screen using any of the
following methods.

e Execute “Intel® GMA Driver for Mobile” from the Windows
Control Panel.
e Press Ctrl + Alt + F12 on the keyboard.

3.  Click the Display Devices, and change the settings as shown below:

When not using an external display
e Single Display Notebook

When using only an external display
e Single Display Monitor

When displaying the MS2690A/MS2691A/MS2692A display to an
external display

e Multiple Display Twin or Intel® Dual Display Clone

e Primary Device Notebook (MS2690A/MS2691A/MS2692A
display)

e Secondary Device Monitor
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When displaying with the MS2690A/MS2691A/MS2692A and
external display connected

e Multiple Display Extended Desktop

e Primary Device Notebook (MS2690A/MS2691A/MS2692A
display)

e Secondary Device Monitor

When the OS is WES 7 (Intel® Graphics and Media)

intel) o

Intel® Operating Mode  Single Display

Graphics and Media
Control Panel Primary Display ~ Built-in Display

Basic Mode

| Display

General Settings
Multiple Displays

Color Enhancement

3D

Media

Power

Options and Support

Figure 5.1.3-2 Intel® Graphics and Media Control Panel

<Procedure>

1. Connect the display to the VGA connector on the rear of
MS2690A/MS2691A/MS2692A.

2. Open the Intel® Graphics and Media Control Panel by the following
method:

¢ In Control Panel of Windows, launch the Intel® Graphics and
Media.
3.  Click Basic Mode > OK > Display > Multiple Displays, and change
settings as shown below:

When not using an external display

e Operating Mode Single Display

e Primary Display Built-in Display
(MS2690A/MS2691A/MS2692A display)

When using only an external display

e Operating Mode Single Display

e Primary Display (Connected external display)
When displaying the same content on each of
MS2690A/MS2691A/MS2692A display and external display
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e Operating Mode Clone Display

e Primary Device Built-in Display
(MS2690A/MS2691A/MS2692A display)

e Secondary Device (Connected external display)

When displaying with MS2690A/MS2691A/MS2692A and external

display connected

e Operating Mode Extended Desktop

e Primary Device Built-in Display
(MS2690A/MS2691A/MS2692A display)

e Secondary Device (Connected external display)

When the OS is WES 7 (Intel® HD Graphics)
<Procedure>

1. Connect the display to the VGA connector on the rear of the
MS2690A/MS2691A/MS2692A.

2. Open the Intel® HD Graphics Control Panel by the following method:
e In Control Panel of Windows, launch the Intel® HD Graphics.

- &

Inte|® HD Graphics Control Panel (inteD)

Figure 5.1.3-3 Intel® HD Graphics Control Panel (WES 7)
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5.1 Setting Windows

3. Click the Display to expand the Display menu and select Multiple
Displays.

Tisplay Settings

Multiple Displays

Audio Settings

Intel® HD Graetics Control Panel
(© Display v

Select Display Mode Select Active Displays

Display Profiles
Curment Settings. -

R
o
wn
ct+
@
8

Figure 5.1.3-4 Intel® HD Graphics Control Panel (WES 7, Display)

4. Click Display > Multiple Displays, and change the settings as shown
below:

When not using an external display

e Select Display Mode Single

e Select Active Displays Built-in Display
(MS2690A/MS2691A/MS2692A display)

When using only an external display

e Select Display Mode Single

e Select Active Displays Monitor (Connected external display)
When displaying the same content on each of the
MS2690A/MS2691A/MS2692A display and external display

e Select Display Mode Clone

e Select Active Displays Built-in Display, Monitor

When displaying with the MS2690A/MS2691A/MS2692A and
external display connected

e Select Display Mode Extended

e Select Active Displays (1) Built-in Display, (2) Monitor
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When the OS is Win 10

Multiple Displays Clone Desplays

Intel® UHD Graphics Control Panel

@ Display

General Settings Select Display Mode

Color Settings W singhe Display

Custom Resolutions Bl i

Select One or More Active Displays
Select Profile
Current Settings w

Figure 5.1.3-5 Intel® UHD Graphics Control Panel

<Procedure>

Connect the display to the VGA connector on the rear of
MS2690A/MS2691A/MS2692A.

Open the Intel® UHD Graphics Control Panel by the following method:

e Display the Windows desktop, right-click an empty area on the
screen, and click the Intel® Graphics Settings on the displayed
list.

Click Display > Multiple Displays, and then change the settings.

When not using an external display

e Select Display Mode Single Display
e Select One or More Active Displays

Built-in Display (MS2690A/MS2691A/MS2692A display)
When using only an external display

e Select Display Mode Single Display

e Select One or More Active Displays (Connected external display)
When displaying the same content on each of
MS2690A/MS2691A/MS2692A display and external display

e Select Display Mode Clone Displays

e Select One or More Active Displays
Built-in Display (MS2690A/MS2691A/MS2692A display)
(Connected external display)
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When displaying with MS2690A/MS2691A/MS2692A and external
display connected

e Select Display Mode Extended Desktop

e Select One or More Active Displays

1. Primary Display  Built-in Display
(MS2690A/MS2691A/MS2692A display)
2. (Connected external display)

/\ CAUTION

Turning the MS2690A/MS2691A/MS2692A power On when
an external display is not connected to the VGA connector
initializes to mainframe display only. When continuously
using an external display, it is recommended to keep the
external monitor connected for use.

/\ CAUTION

Do not change the resolution, refresh rate or power
management settings of the mainframe monitor.
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5.1.4 General notes
The MS2690A/MS2691A/MS2692A operations are guaranteed provided it

is in factory default settings. The following situations may affect the
MS2690A/MS2691A/MS2692A operations.
e Install software that is not factory-installed and operate it on the
MS2690A/MS2691A/MS2692A.
e.g.) Install antivirus software and execute virus scan.
¢ Enable or operate a Windows program service that is disabled or
stopped at factory.
e.g.) Transfer files by FTP while the MS2690A/MS2691A/MS2692A is
running.

In addition to the above, note the below.
e The MS2690A/MS2691A/MS2692A may not work properly when the
registries are changed.
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5.2 Storage Device Configuration

The MS2690A/MS2691A/MS2692A has a built-in hard disk for storing

the operating system, application software, user data, and the like.

The hard disk of the MS2690A/MS2691A/MS2692A consists of the
following partitions.

Volume C: System Disk

Windows, application software and files required for operation of the
MS2690A/MS2691A/MS2692A are stored. The MS2690A/MS2691A
/MS2692A may not operate normally when data required for operating
the MS2690A/MS2691A/MS2692A are changed or deleted. Do not operate
data of this volume at normal use.

Volume D: Hard Disk

This volume is used mainly for inputting files to and as the output
destination for the application software of the MS2690A/MS2691A/
MS2692A. Adding data to this volume or deleting data on it will not
affect MS2690A/MS2691A/MS2692A operations.

A USB flash drive, used for installing application software and inputting
or outputting data, is included as standard equipment with the
MS2690A/MS2691A/MS2692A. By factory default, the USB flash drive is
recognized as the E drive.

Note the following items when operating MS2690A/MS2691A/MS2692A:

e Do not change the partition configuration. Doing so may affect system
operation.

¢ Do not format the hard disk of the MS2690A/MS2691A/MS2692A.
Besides the above, data for system recovery is stored within this hard
disk. Recovery may become inoperable when the hard disk is
formatted.

e The volumes and folders described above are not set to be shared at
factory shipment. Although sharing is an effective means for
transferring data to and from an external PC, be mindful of security
when connecting to a network.
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5.3 System Recovery Functions
The MS2690A/MS2691A/MS2692A has system recovery functions to

restore data on the hard disk to the factory default. These functions can

be used in the event of system instability.

When the OS is Win XP or WES 7

The MS2690A/MS2691A/MS2692A comes with factory-installed recovery
software, Phoenix Recover Pro or Paragon Drive Backup. To confirm the
installed recovery software, start the MS2690A/MS2691A/MS2692A, and
press the F4 on the BIOS screen to start the recovery software.

<Procedure>

1. Disconnect the MS2690A/MS2691A/MS2692A from the network if
connected.

2.  Connect the keyboard and mouse to the mainframe, and then turn
the MS2690A/MS2691A/MS2692A power On. The BIOS screen will
appear in a few seconds after (The message “Press F2 for System
Utilities” appears at the bottom part of the screen).

3. Press the F4 (not @ on the front panel of the mainframe) while the
screen in Step 2 is displayed. w

4. Only when the screen displays the message “Press F4 to start g
recovery from Backup Capsule”, press the F4 again. =]

5. According to the software instructions on the screen, perform a

system recovery.
Phoenix Always
Refer to Section 5.3.1 “Phoenix Recover Pro”.

Paragon Drive Backup
Refer to Section 5.3.2 “Paragon Drive Backup”.
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/\ CAUTION

To execute these functions, understand the following
items for their use.

e All applications and updates added after factory
shipment will be lost. Additionally, all data recorded to
Volume C will be restored to the factory default. Backup
important data before executing these functions.

e The user data area of Volume D can be restored to the
factory default depending on the function to be selected.
So as not to lose important user data due to incorrect
operations, it is recommended to backup data in Volume
D before executing these functions.

o Data deleted by these functions cannot be restored.

e When the Paragon Drive Backup software is installed, the
backup data is saved to an unknown partition on the Disk 0.
If the unknown partition is accidentally deleted, the backup
data required for system recovery is deleted as well.

When the OS is Win 10
The MS2690A/MS2691A/MS2692A has the standard Windows system

recovery functions. See 5.3.3 “Windows Backup” for the system recovery

procedure.

/\ CAUTION

To execute these functions, understand the following
items for their use.

o All applications and updates added after factory shipment
will be lost. Additionally, all data recorded to Volume C
and D will be restored to the factory default. Backup
important data before executing these functions.

e Unlike Win XP and WES 7, the Win 10 system recovery
functions cannot restore only Volume C to the factory
default. Data stored on both Volume C and D will be
restored to the factory default.

e Data deleted by these functions cannot be restored.
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5.3.1 Phoenix Recover Pro

This subsection describes how to perform a system recovery with
factory-installed recovery software “Phoenix Recover Pro”.

Restore System drive (partition) only
This function restores only Volume C, in which Windows, application
software, and files required for operations of the MS2690A/MS2691A
/MS2692A are stored, to the factory default.

Restore entire hard disk
This function restores Volume C and Volume D to the factory default.
Although Volume D is mainly used as a storage area for user data,
all data on Volume D will be erased.

<Procedure>
1. After the screen displaying “Phoenix Always” appears, the following

alternatives are displayed on the screen:

Restore System drive (partition) only

Recovers only Volume C.

Restore entire hard disk

Recovers Volumes C and D.
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Select one of the two alternatives, and then click NEXT. To cancel,

press and hold the Power Switch of the mainframe to power off.

2. After clicking NEXT, the confirmation screen appears. Click OK to
start a system recovery. Although the required time for recovery
varies depending on the conditions, it normally takes between 10
and 30 minutes. The progress of recovery is shown during recovery.
Although the progress indicator may close during recovery, this is a
normal operation.

The MS2690A/MS2691A/MS2692A will restart automatically then
normal startup will be executed.
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5.3.2 Paragon Drive Backup

This subsection describes how to perform a system recovery with

factory-installed recovery software “Paragon Drive Backup”.

Type: Partition
This function restores only Volume C, in which Windows, application
software, and files required for operations of the MS2690A/MS2691A
/MS2692A are stored, to the factory default.

Type: Disk
This function restores Volume C and Volume D to the factory default.
Although Volume D is mainly used as a storage area for user data,

all data on Volume D will be erased.

<Procedure>
1. After the screen displaying “Drive Backup” appears, the following
alternatives are displayed on the screen:
Normal Mode
Safe Mode
Select Normal Mode with the arrow keys, and then press the Enter.

2. When the menu screen appears in about a minute, double-click
Simple Restore Wizard.

3. The Paragon Simple Restore Wizard appears, so click Next.
4. The following alternatives are displayed on the screen:

Type: Partition

Recovers only Volume C.
Type: Disk

Recovers Volumes C and D.

Double-click either of them, and then click Next.

5.  When the confirmation screen appears, click Yes to start a system
recovery. Then, the Progress information screen appears, and the
recovery process starts.

Do not click Cancel when a system recovery is in progress.

Although the required time for recovery varies depending on the
conditions, it normally takes between 10 and 30 minutes. The
progress of recovery is shown during recovery. Although the progress

indicator may close during recovery, this is a normal operation.
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6. Upon completion of the recovery process, click Close. (Close appears
after the recovery process is completed.)

7. When the completion screen appears, click Finish to return to the
menu screen described in Step 5. Click Reboot the computer to
reboot the MS2690A/MS2691A/MS2692A, or click Power off to turn
the power Off.

5.3.3 Windows Backup

This subsection describes how to perform a system recovery when the
installed OS is Win 10.

<Procedure>
1. Disconnect the MS2690A/MS2691A/MS2692A from the network if
connected.

2. Connect the keyboard and mouse to the mainframe, and then turn
the MS2690A/MS2691A/MS2692A power On.

3.  While the Anritsu logo is displayed, press F8 on the keyboard.

4. The boot options menu is launched. Select Repair Your computer,
and then press the Enter.

5. The Choose an option appears, select Troubleshoot, and press Enter.

W
<
wn
ct+
o)
B8

6. The Troubleshoot appears, select Advanced options, and press Enter.

The Advanced options appears, select System Image Recovery, and
press Enter.

8. The System Image Recover appears, select ANRITSU, and press Enter.

9. When you are prompted to enter a password, enter “ANRITSU”, and
then click Continue.

10. The Select a system image backup appears, select Use the latest
available system image (recommended), and click Next.

11. The Choose additional restore options appears, and click Next
without any changes.

12. When “Your computer will be restored from the following system
image:” appears, click Finish.

13. When the confirmation screen appears, click Yes to start a system
recovery.
The Progress bar appears, and the recovery process starts.
Do not click Stop restore when a system recovery is in progress.
Although the required time for recovery varies depending on the

conditions, it normally takes between 20 and 30 minutes.

14. After the system recovery is completed, the MS2690A/MS2691A
/MS2692A restarts automatically, and Windows starts.
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5.4 Windows Security Measures

To apply security measures described in this section, the
MS2690A/MS2691A/MS2692A must run WES 7 or Win 10.

The following options upgrade the CPU and operating system.
MS269xA-182:  Upgrades from WES 7 to Win 10.
MS269xA-183:  Upgrades from Win XP to Win 10.

In terms of security measures and antivirus, we do not recommend
connecting the MS2690A/MS2691A/MS2692A running Win XP to a
network.

“C1” label is affixed on the rear panel of the MS2690A/MS2691A/MS2692A
that runs on WES 7.
“C2” label is affixed on the rear panel of the MS2690A/MS2691A/MS2692A
that runs on Win 10.

When connecting the MS2690A/MS2691A/MS2692A with WES 7 or Win
10 to a network, make sure the network is secure and protected from
viruses. Additionally, it is recommended to take the following security
measures to add protection against malware (malicious software such as
viruses).

e Activating firewall

e Installing important Windows update programs
e Using antivirus software

The security measure settings condition of the MS2690A/MS2691A/MS2692A

can be confirmed from the Control Panel of Windows.

When the OS is WES 7

1. Use the mouse to right-click anywhere on the screen, and click Show
the desktop to reveal the Windows desktop.

2. Move the mouse pointer to the bottom of the screen to display the
Windows taskbar. Click Start > Control Panel.

3. Set “View by: Category” at the upper right of the Control Panel, click
System and Security > Action Center.

4. Click Security, and confirm security measures settings condition.
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When the OS is Win 10
1. Use the mouse to right-click anywhere on the screen, and click Show
the desktop to reveal the Windows desktop.

2. Move the mouse pointer to the bottom of the screen to display the
Windows task bar. Click the Start E icon to open the Start menu,
and then click Windows System > Control Panel in the W column of
the app list displayed.

3. Set “View by: Category” at the upper right of the Control Panel, click
System and Security > Security and Maintenance.

4. Click Security, and confirm security measures settings condition.

Note:

Security warnings are not displayed by factory default.

/\ CAUTION

If the MS2690A/MS2691A/MS2692A is connected to an
external network like the Internet, there may be a risk of

causing unexpected problems or suffering unexpected
losses. Anritsu Corporation is not responsible for any
losses caused by connecting it to a network.
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/\ CAUTION

Adding any options or repair may restore the Windows
settings to factory default settings. In this case, reinstall
Windows updates, turn the firewall on again, and reinstall
antivirus software.
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5.4.1 Activating Firewall

It is recommended to turn On the Windows firewall on the
MS2690A/MS2691A/MS2692A.

When the OS is WES 7

Windows firewall On/Off setting (WES 7):

1. Use the mouse to right-click anywhere on the screen, and click Show
the desktop to reveal the Windows desktop.

2. Move the mouse pointer to the bottom of the screen to display the
Windows task bar. Click Start > Control Panel.

3. Set “View by: Category” at the upper right of the Control Panel, click
System and Security > Windows Firewall to show Windows Firewall

window.

Note:
Windows firewall might be turned off by default on the
MS2690A/MS2691A/MS2692A released in or before September
2018.

4. Click Turn Windows Firewall on or off found in left side of Windows

Firewall window.

ecurity b Windows Firews = |éy 2

¥ Restore defaults . @ Home or work (private) networks Not Connected (¥

% Advanced settings . & i
Public

Troubleshoot my netwark

works onnected (&

Networks in public places such a5 siports or coffee shops

Figure 5.4.1-1 Windows Firewall Window
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5. Customize Settings window will be shown where Windows firewall
On/Off settings can be changed.

Use the MS2690A/MS2691A/MS2692A with the following checkboxes

Off (unchecked).

e Block all incoming connections, including those in the list of
allowed programs

o Notify me when Windows Firewall blocks a new program

@vv‘ﬂ + Control Panel » System and Security » Windows Firewall » Customize Settings -T%]

Customize settings for each type of network
You can modify the firewall settings for each type of network location that you use.
What are network locations?
Home or wark (private) network location settings
@ © fum on Windows Firewail
Block all incomning connections, including those in the list of allowed programs
Notify me when Windows Firewall blocks a new program

@I Turn off Windows Firewall (not recommended)

Public network location settings
@ @ Tum on Windows Firewall
Block all incoming connections, including these in the list of allowed programs

Notify me when Windows Firewall blocks a new program

9 © Tum off Windows firewal (not recommended)

Figure 5.4.1-2 Customize Settings Window
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Confirmation and setting of allowed programs through Windows firewall (WES 7):

Even if Windows firewall is On, in order for the
MS2690A/MS2691A/MS2692A to operate properly, it is necessary to set

as allowed programs those that enable external communication from the
MS2690A/MS2691A/MS2692A.

Note:

The factory default setting for allowed programs might not be set

properly on the MS2690A/MS2691A/MS2692A released in or before
September 2018.

Use the mouse to click Allow a program or feature through Windows
Firewall found in left side of Windows Firewall window.

@@vi‘n Comrcl Pangl + System and Security b Windows Firewa
Control Panel Home . . . a
Help protect your computer with Windows Firewall

e of feature.

pec Windows Firewall can help prevent hackers or malicicus software from gaining a<cess be your computer
through Windows Firewsll through the Internet or & network.
¥ Change notificstion settings

iy computer?
& Tum Windews Firewall on o
off

# Restore defaults l & Home or work (private) networks Not Connected (v
A g .
W Advinced suttings l & Public networks

Networks in public places such a5 siports or coffee shops

Connected (&
Treublesheot my netwerk

Windewes Fireveall state: On

Inorming connections: Block sll connections to programs that sre not on the
st of allowed programs

Active public networks: Unidentified network

Notdication state: Do not netify me when Windows Firewall Blocks a
ew program

Action Centes

Network and Sharing Certer

Figure 5.4.1-3 Windows Firewall Window
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2. Allowed Programs window will be shown where programs allowed
through Windows firewall can be confirmed.

Confirm if MS269xA AppMgr is found and set to On (checked) under
Allowed programs and features.

When no such information is displayed, it is necessary to add
MS269xA AppMgr.

# allowed Programs

9 ) | - control Panet ~ System and security = Windows Firenal = Alowed Programs - &3 [ searer

Allow programs to communicate through Windows Firewall
To add, change, or remove allowed programs and perts, click Change settings.

“What are the risks of allowing a program to communicate? Change settings

Alowed programs and features:

Mame Home Work (Private) | Public |+
[ connect to a Network Projectar

™ Core Mekworking

Distributed scan dient components
Ooistributed Transaction Coordinator
MFile and Printer Sharing

CIFTP Server

OHomeGroup

[IiSCST Service

MILPD Service
[liessane Queling

RO00000REO
NOODROREO
|

Lnetlogan Service

m|
[INebwork Discavery [m]
BRI Amnlicati b

A m T
Details. .. Remove
Allow ancther program. .

Figure 5.4.1-4 Allowed Programs Window
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Procedure to add MS269xA AppMgr when it is not registered (WES 7):

1. Use the mouse to click Allow another program... found in Allowed
Programs window.

# allowed Programs

% )v ‘0 + System and Security - Windows Firewall + Allowed Programs - & | Search Contral Panel

Allow programs to communicate through Windows Firewall
To add, change, or remove allowed programs and ports, click Change settings,

what are the risks of allowing a program to communicate? %l Change settings

allowed progrems and features:

MName ‘ HomefWork (Private) | Public | -

Client For NF5

[ Connect to a Metwark Projectar ] O

Core Metwarking

Distributed scan dlient components

O Distributed Transaction Coordinator m} O

File and Printer Sharing ] b

CIFTP Server O O

[ HomeGraup O [}

Oiscsl Service a O

LFD Service

Message Queing

O Metlngon Service O O

Metwork Discavery [}

Mo, 1 o Alark, m o I
Details... I Remove I

| Allows another program. .. ‘

Figure 5.4.1-5 Allowed Programs Window

2. Add a Program window is shown. Click Browse....

Add a Program x|

Select the program you want to add, or click Browse to find one that is not
listed, and then dick QK.

Programs:

Intel® Management and Security Skatus
@Intel@ Rapid Storage Technology
o xPS Yiewer

Path: | Chwindowsisystem32irecdisc. exe

What are the risks of unblocking a program?

‘You can choose which network location bypes to add this program ko,

Metwork location types... | Add Cancel |

Figure 5.4.1-6 Add a Program Window
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3. Browse window of Add a Program is shown.

Select C:\Anritsu\Signal Analyzer\Applications\AppMgr.exe, and
click Open.

Organize =  New Foldsr E - 0@
X Fvories Nare = | ate modied [rvpe =l

B Deskon WWireless Mebwork Device Common 12/25(2017 2:17 PM File Folde

4 Dowirloads WWLAN Commen 2/26/2018 944 PN File Folder

“Zl Recent Places ¥ aps 2/26/2018 9:15 PM

= J':'b'a"es % Z/26/2018 9:22 PN Applicatic
& Music :

S Fictures BfiBerTester 2/26/20189:01 PM  Applicatic

B videos i BoctLoaderservice \0j4f2017 8:22PM Applicatic
¥ comaz000 Forwardink 20262018 9:11PM  Applicatic—]

18 Computer Fosec 10/29/2017 9:19PM  Applicatic

il System Disk (C:) 5l 0o Forwardink 2/26/2018 9:12FM  Applicatic

Ha 550 (02 Blaam 2126/2018::08PM  Applicatic

- 1SDET 10/29/2017 2:33PM  Applicatic
i Netwark @ 291 pPIcatic o

a| | »

File narme: | Appar =] [applications ¢"exe; comyicd) 7|

S

A

Figure 5.4.1-7 Browse Window of Add a Program

4. In Add a Program window, select MS269xA AppMgr, and click Add.
x

Select the program wou want to add, or click Browse to find one that is nok
lisked, and then click Ok,
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Programs:

1, _reakte a System Repair Disc
Intel@ Management and Security Status

Inkel® Rapid Storage Technalog

44 KPS Yiewer

Path: I Ch\Anritsul Signal AnalyzerApplicationsiAppM Browse. . |

What are the risks of unblocking a program?

¥ou can choose which netwaork location kypes to add this program ko,

Metwork location bypes. .. | - Cancel |

Figure 5.4.1-8 Add a Program Window
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MS269xA AppMgr is added to Allowed programs and features.
Confirm if MS269xA AppMgr is found and set to On (checked).

Allowed Pragrams

e(i)v |ﬂ ~ Control Panel ~ System and Security ~ Windows Firewall ~ Allowed Programs v & [ searct

Allow programs to communicate through Windows Firewall
To add, change, or remove allowed programs and ports, click Change settings.

What ars the risks of allowing & program ta communicate? &) Chianoe settigs

Allowed programs and features:

Mame HomefWork (Private) | Public | =
[Jconnect ta a Netwark Projectar

[V Core Networking

M Distributed scan client companents
[ istributed Transaction Coordinator
[MFile and Printer Sharing

CIFTP Server

CIHemeGroup

[liscst Service

MLPD Service

HO0O000O0REO
KOOOKOREO
|

]

CINetlogon Service
[ Network Discovery a
[Fnr i ki e = vl

Detals. . Remave
Allows another program.

Figure 5.4.1-9 Allowed Programs Window
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When the OS is Win 10

Windows firewall On/Off setting (Win 10)

1. Use the mouse to right-click anywhere on the screen, and click Show
the desktop to reveal the Windows desktop.

2. Move the mouse pointer to the bottom of the screen to display the
Windows task bar. Click the Start E icon to open the Start menu,
and then click Windows System > Control Panel in the W column of
the app list displayed.

3. Set “View by: Category” at the upper right of the Control Panel, click
System and Security > Windows Defender Firewall to show Windows
Defender Firewall window.

Note:

Windows firewall is on by factory default.

4. Click Turn Windows Defender Firewall on or off found in the left side
of Windows Defender Firewall window.

WF Windows Defender Firewall = o

« - 4 i+ ControlPanel 3 Al Cantrol Panel lerns 5 Windaws Deferder Firewnll v & | SeachCo. P

Contral Panel Home Help protect your PC with Windows Defender Firewall

Viindaws Defendes Firrwall can help prevent hackers or malicious saftware from gaining access t your PO

0 app o leature thecugh the Intermet or a network. wn
mduws Delender ‘<
l 9 Private networks Mot connected ©w
- ; ot
l 9 Guest or public networks Cannected D
& Restore defaults Metwarks in puble places such ss anports o collee shops B
Advanced setting:
@ Aavenced stimgs Wirndaves Deferdes Firewall states On
Traubleshoot my netwark ) ) :
Incaming connections Block al connections to apps that are nat an the list
af allowed apps
Active public networks: Mane
Metification state: Maotify me when Windows Defender Firewall blocks &
new 8pp

Security snd Maintensnce

Network snd Sharing Center

Figure 5.4.1-10 Windows Defender Firewall Window
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5. Customize Settings window will be shown where Windows firewall

On/Off settings can be changed.

Use the MS2690A/MS2691A/MS2692A with the following checkboxes

Off (unchecked).

e Block all incoming connections, including those in the list of

allowed apps

e Notify me when Windows Firewall blocks a new app

W Custamize Settings

&« v ﬁ < All Contral Panel lterms > Windows Defender Firewsll > Custorize Settings

Customize settings for each type of network
Yau can modify the firewall settings for each type of nebwork that you use.
Private network settings
(@®) Turn on Windows Defender Firewall
[ Block all incoming connections, including those in the list of allowed apps
[] Notify me when Windows Defender Firewall blacks a new app
g (O Turn off Windows Defender Firewall (nct recommended)
Public netwark settings
(® Turn on Windows Defender Firewall
[ Block all incoming connections, including those in the list of allowed apps
[ Natify me when Windows Defender Firewall blocks a new app

Q (O Turn off Windows Defender Firewall (not recommended)

v &

Cancel

() *

Search Ca.. O

Figure 5.4.1-11 Customize Settings Window
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Confirmation and setting of allowed programs through Windows firewall (Win 10)
Even if Windows firewall is On, in order for the
MS2690A/MS2691A/MS2692A to operate properly, it is necessary to set

as allowed programs those that enable external communication from the
MS2690A/MS2691A/MS2692A.

1. Use the mouse to click Allow an app or feature through Windows
Defender Firewall found in left side of Windows Defender Firewall

window.
WF Windows Defender Firewall = o .
& - 4 @+ ControlPanel 3 All Cantrol Panel lerns o Windmws Defender Firewnll - Co. B
Control Pand Home Help protect your PC with Windows Defender Firewall

Viindaws Defender Firewall can help prevent hackers or malicious saftware from gaining access ta your PO
theough the Intemet oe a network.

p or feature
uws Delender

l 0 Private networks Mot connected

l Q Guest or public networks Cannected
& Restore defaults Metworks in puble places such & aiports or coflee shops
Advanced settin
) fdvenced setigs Viinifows Defendes Firewall states On
Traubleshaot my netwark A ) )
Incaming connections: Elock all connections to apps that are nat an the list
af allowed apps
Astive public netwerks: Hane
Netification state: Bhitify me when Windows Defender Firswall blosks &
R app

Security snd Maintenance

Netwark and Sharing Center

Figure 5.4.1-12 Windows Defender Firewall Window
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2. Allowed apps window will be shown where programs allowed through
Windows firewall can be confirmed.
Confirm if MS269xA AppMgr is found and set to On (checked) under
Allowed apps and features.

When no such information is displayed, it is necessary to add
MS269xA AppMgr.

& Aiowed app o

“ = 4 @ v Conteol Fanel o AN Control Panel ltems 3 Windeows Defender Fireanll 3 Allvaed apps

Allow apps to communicate through Windows Defender Firewall
To 8dd, change, of remove allowed spps and ponts, chck Change settings.

Allowed apps and features:
Name Prrvate  Public ©
[ ey Management Service o

B mins
[ Media Center Extenders
7 =

B Metwark Discovery
O Pedam

[w]
]
gt ared Alerty o
=]
=

o
52 Proimity Sharing =]
B Remote Assistance 0
Details... Remove
Ao ancther app...
aK Caneel

Figure 5.4.1-13 Allowed apps Window
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Procedure to add MS269xA AppMgr when it is not registered (Win 10)
1. Use the mouse to click Allow another app... found in Allowed apps

window.

@ 2llowed apps

« v o » Control Panel » &l Control Panel ltems > Windows Defender Firewall > Allowed apps

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate? Gcmggz settings

Allowed apps and features:

Name Private  Public *
[ Allloyn Router

[ BranchCache - Content Retrieval (Uses HTTP)

[ BranchCache - Hosted Cache Client (Uses HTTPS)
[ BranchCache - Hosted Cache Server (Uses HTTPS)
[ BranchCache - Peer Discovery (Uses WSD)
Captive Portal Flow

Cast to Device functionality

Cennected Devices Platform

Core Networking

Cortana

DCOM

Delivery Optimization

NEEEEEOOO0O0R®
EEEEREEOOO0O0

v

Details... Remove

Allow another app...

Figure 5.4.1-14 Allowed apps Window

2. Add an app window is shown. Click Browse....

Add an app X

Select the app wou want to add, or click Browse to find one that is not
listed, and then click O,

Apps:

Path: I Browse. .. l

what are the risks of unblocking an app?

You can choose which network types to add this app to.

Nekwork bypes, .. Cancel

Figure 5.4.1-15 Add an app Window
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3. Browse window of Add an app is shown.
Select C:\Anritsu\Signal Analyzer\Applications\AppMgr.exe, and
click Open.

& Browse X
= “ 4 |« Local Disk (€ > Anritsu o Signal Analyzer o Applications » v @ | Search &pplications )
Organize v New folder = W @
~
MS260 ~ Marre Date rnodified Type Size ~
Wi¥lA Lommon AT AN S AT AL FlEeTOIQErN
network
W-COMB BS Cormpron A1B2019 923 AW File folder
it
e WCDMA Downlink Camman AAS2019 %23 B File folder
[ This PC WCDMA Uplink Common A/18/20199:33 &M File folder
¥ 3D Objects WLAN Cormmaon 4182019 %23 &M File folder
1 Deskton -PHS Commen A/15/2010 033 A0 File Folder
3 AppMgrexe 2/12/2019 1047 B Application 1,268 KB l
[£] Documents
[ Base5G exe 2220191118 PM Application 24 KB
¥ Downioads Basebandinterface.exe TATR0AT00PM  Application 4KB
D Music B BerTestar.exe 2A12/20191056 FM  Application KB
=] Pictures @ BootloaderService exe 1021724 757 P Application a0 kB
B videos 4 COM22000 Farwardlink exe 21220191102 P Application 24 KB
o LocalDisk (€3, P DSRC exe 21220191058 B Application 24KB .
TR o ne B A ] - . oA
File name: [ Apphgr.exe | [applications ¢“exetcomyticd) ~

l Qpen l Cancel
Figure 5.4.1-16 Browse Window of Add an app

4. In Add an app window select MS269xA AppMgr, and click Add.

&dd an app X

Select the app you want ko add, or click Browse to find one that is not
listed, and then click O,

W
<
wn
ct+
o)
B8

Apps:

Path: | C:hAanrisulSignal Analyzeriapplications\appt | Browse, ..

What are the risks of unblocking an app?

You can choose which network types to add this app ko,

Metwark bvpes. .. Cancel

Figure 5.4.1-17 Add an app Window
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5. MS269xA AppMgr is added to Allowed apps and features.
Confirm if MS269xA AppMgr is found and set to On (checked).

& Aiowed app

L = o o » Conbrol Panel 3 AN Control Paneliterns 3 Windews Defender Eireanll 3 Allowed apps

Allow apps to communicate through Windows Defender Firewall
To add, change, of lowed sppt snd ports, chick ©

ge setings.
What are the rsis of allowing an 3pp to communicate! & Chunge sestings
Allowed apps and features:

Mame

DKy Management Service

Bmins
[CMedia Center Extenders

= ot Thac ok =3 =
O Hetiegon Senvice [m] [w]
A Network Discovery ] =]
O Pedarmance Logs and Alerts o o
2 Presimity Sharing =] =]
A Remate Assistance = [

Details.. Remove

Alorw angehet 3pp...

oK Caneel

Figure 5.4.1-18 Allowed apps Window
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5.4.2 Installing Windows Important Update Programs (Windows Update)

It is necessary to regularly check for important Windows update
programs and keep Windows up-to-date. However, the performance of the
MS2690A/MS2691A/MS2692A could decrease while downloading and
installing Windows updates. Turn off automatic updates in Windows.
Instead, it is recommended to manually check for, download, and install
new updates on a periodic basis, avoiding the operating hours of the
MS2690A/MS2691A/MS2692A.

When the OS is WES 7
Windows Update setting and execution (WES 7):

1. Use the mouse to right-click anywhere on the screen, and click Show
the desktop to reveal the Windows desktop.

2. Move the mouse pointer to the bottom of the screen to display the
Windows task bar. Click Start > Control Panel.

3. Set “View by: Category” at the upper right of the Control Panel, click
System and Security > Windows Update to show Windows Update
window.

4. To turn off automatic updates, click Change settings found in left side

of Windows Update window. P
ct
@
=NACE X B
@p.wl ] b Control Panel » System and Security » Windows Update [ 44| search Con.. p|
Control Panel H ©
antrol Panel Home ‘
Windows Update
Check for updates
Change settings -
T opaie oy 1 Check for updates for your computer
\_/ Always install the latest updates to enhance your computer's security and
Restore hidden updates performance.
Updates: frequently asked e ———
questions. — B .

Most recent check for updates:  9/18/2017 at 11:02 AM
Updates were installed: 9/18/2017 2t 11:31 AM. View update history
You receive updates: For Windows only.

Get updates for other Microsoft products. Find out more

See also
Installed Updates

Figure 5.4.2-1 Windows Update Window
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5. Select Never check for updates (not recommended) in Important
updates, then click OK.

r - = -— = :EIE’

@uv\‘ﬂ » Control Panel b System and Security b Windows Update » Change settings BRE

Choose how Windows can install updates

When your computer is onlin, Windews can automatically check for impertant updates and install them
using these settings. When new updates are available, you can also install them before shutting down the
computer.

How does automatic updating help me?

Important updates

| [Never check for updates (not recommended) -

Install updates automatically (recommended)
Download updates but let me cheose whether te install them

Check for updates but let me choose whether to download and install them
PSOON < checl for updates (ot recommended)

ive me recommended updates the same way | receive important updates

Whao can install updates
[7] Allow all wsers to install updates on this computer

Neote: Windows Update might update itself automatically first when checking for other updates, Read our
privacy statement online.

Figure 5.4.2-2 Change settings Window

6. To check for newly available update programs (manual update), click

Check for updates in Windows Update window.

r - = = -— = :.IEIQ‘

@kjvhJ » Control Panel » System and Security » Windows Update

Control Panel Home

Windows Update

Change setings

Check for updates for your computer

Always install the latest updates to enhance your computer's security and
performance.

View update history

Restore hidden updates
Updates: frequently asked

questions
Most recent check for updates:  9/18/2017 at 11:02 AM
Updates were installed: 9/18/2017 2t 11:31 AM. View update history
You receive updates: For Windows only.
Get updates for other Microsoft products. Find out more
See also

Installed Updates

Figure 5.4.2-3 Windows Update Window (manual update)

7. When a new update program is found, download and install following

the displayed instructions.
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When the OS is Win 10

Windows Update setting and execution (Win 10)

1. Use the mouse to right-click anywhere on the screen, and click Show
the desktop to reveal the Windows desktop.

2. Move the mouse pointer to the bottom of the screen to display the
Windows task bar. Click the Start E icon to open the Start menu,
and then click Settings icon.

3. Click Update and Security to show Windows Update window.

4. To turn off automatic updates, select Windows Update found in left
side of Windows Update window, and then click Advanced options.

= Settings
@ Home Windows Update
Find a setting el I You're up to date
Last checked: 2/25/2019, 2:06 PM

Update & Security
Check for updates

Windows Update

Q

Change active hours

1 0 i
Ll Delivery Optimization View update history

== Windows Security Advanced options
$ Backup {é
Loaking for info on the latest updates? ct+
ég Troubleshoot Learn more CBD
@ Recovery
Related links
@ Activation Check Storage
B i OS build info

Figure 5.4.2-4 Windows Update Window
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5. Advanced options window will be shown.
Confirm if Automatically download updates, even over metered data
connections (charges may apply) is set to Off.

L2 Lettings - a E
@ Advanced options

Update options

Give me updates for other Microsoft products when | update Windows.
@ on

[ Autcmatically download updates, even aver metered data connections (charges may apply) ]

@ on

Update notifications

Show a notification when your PC requires 3 restart ta finish updating

@) on

Pause updates

Temporarily pause up<ates from being installed on this device for up to 35 days. When updates resume. this device will need to get the latest updates befare
it can be paused again.

® ) om

Pausing now will pause updates until 6/11/2019.

Figure 5.4.2-5 Advanced options Window

6. To check for newly available update programs (manual update), click
Check for updates in Windows Update window.

L Settings

@ Home Windows Update
You're up to date
Last checked: 2/25/2019, 206 PM

Update & Security
Check for updates

I C Windows Update

| Frdaaeting s

Change active hours

i B SR
L1 Delivery Optimization View update history

% Windows Security Advanced options
$ Backup
Looking for info on the latest updates?
f Troubleshoot Learn more
@ Recovery
Related links
@ Activation Check Storage
& e OS build info

Figure 5.4.2-6 Windows Update Window (manual update)

7. When a new update program is found, download and install following
the displayed instructions.
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5.4.3 Using Antivirus Software

It is recommended to install antivirus software on the
MS2690A/MS2691A/MS2692A. However, if the antivirus software updates
virus definition data automatically or runs full scan in the background,
the performance of the MS2690A/MS2691A/MS2692A could decrease. Do
not allow the software to execute them. Instead, it is recommended to

manually run them on a periodic basis, avoiding the operating hours of
the MS2690A/MS2691A/MS2692A.

The antivirus software that checked operation in the
MS2690A/MS2691A/MS2692A is shown below.

e Trend Micro OfficeScan XG

Note:
Refer to the antivirus software operation manual for its
installation and operation procedures. It is confirmed that no
negative effects in the general usage of the
MS2690A/MS2691A/MS2692A are caused by using the software
mentioned above, however, we do not guarantee the behavior of all

functions of this antivirus software and other software containing

similar functions.
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Chapter 6 Performance Test

This chapter describes measurement devices, setup methods, and
performance test procedures required for performing performance tests
as preventive maintenance of the MS2690A/MS2691A/MS2692A.

6.1 Overview of Performance Test............ccccceeiiiiiiiiieen. 6-2
6.1.1 Performancetest..........cccccriii 6-2
6.1.2 Performance test items and instruments used .6-3
6.2 Performance Test Items..........ccccoeeeeiiiii 6-5
6.2.1 Display frequency accuracy............cccccceeeeeenne 6-6
6.2.2 Frequency span display accuracy.................... 6-8
6.2.3 Single sideband noise level........................... 6-10
6.2.4 REF frequency characteristics............cccceee... 6-13
6.2.5 Display average noise level...................o..... 6-18
6.2.6 Second harmonic wave distortion.................. 6-23
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Chapter 6 Performance Test

6.1 Overview of Performance Test
6.1.1 Performance test

Performance tests are performed as part of preventive maintenance in
order to prevent the performance of the MS2690A/MS2691A/MS2692A
from being degraded before it occurs.

Use performance tests when required for acceptance inspection, routine
inspection and performance verification after repairs. Perform items
deemed critical at regular intervals as preventive maintenance. Perform
the following performance tests for acceptance inspection, routine
inspection and performance verification after repairs of the
MS2690A/MS2691A/MS2692A.

e Display frequency accuracy

e Frequency span display accuracy
e Single sideband noise level

e RF frequency characteristics

e Display average noise level

e Second harmonic wave distortion

Perform items deemed critical at regular intervals as preventive
maintenance. A recommended cycle for routine tests of once or twice a

year is desirable.

If items that do not meet the required level are detected during
performance testing, contact an Anritsu Service and Sales office. Contact
information is available in a separate file (for the PDF version), and on

the last page of this manual (for the printed version).




6.1

Overview of Performance Test

6.1.2 Performance test items and instruments used

Table 6.1.2-1 lists measuring instruments used or performance tests.

Table 6.1.2-1 List of measuring instruments for performance test

Test Items

Required Performance

Name of Recommended
Device (Model Name)

Display frequency accuracy

Frequency range: 500 MHz to 24.5
GHz

1 Hz resolution available

Output level range: —20 to 0 dBm

0.1 dB resolution available

Signal generator
(MG3693C/94C)

MG3692C is also available
for MS2690A and MS2691A.
With Option 004 or 005.

Frequency span display
accuracy

Frequency range: 3,000 to 23,850 MHz
1 Hz resolution available

Output level range: —20 to 0 dBm
0.1 dB resolution available

Signal generator
(MG3693C/94C)

Single sideband noise level

Frequency range: 2 GHz, 1 MHz offset
1 Hz resolution available

Output level range: —10 to 10 dBm

0.1 dB resolution available

SSB phase noise: =130 dBce/Hz or less
(at 100 kHz offset)

SSB phase noise: =150 dBce/Hz or less
(at 1 MHz offset)

External reference input: (10 MHz)
available

Signal generator
(HP8665B Equivalent)

)
@
o
S
%
=
©
=]
Q
®
o
n
78
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Table 6.1.2-1 List of measuring instruments for performance test (Cont’d)

Test Iltems

Required Performance

Name of Recommended
Device (Model Name)

RF frequency
characteristics

Frequency range: 250 kHz to 13.5 GHz
1 Hz resolution available

Output level range: —20 to 0 dBm
0.1 dB resolution available

Signal generator
(MG3710A)
6 GHz or less

Signal generator
(MG3693C/94C)

6 GHz or more

MG3692C is also available
for MS2691A.

Frequency range: 250 kHz to 13.5 GHz

Measurement power range: —30 to +10
dBm (less than 6 GHz)

Measurement power range: —67 to +20
dBm (6 GHz or more)

Mainframe accuracy: +0.02 dB

Power meter (ML2488A)

Power sensor (MA2421D)
Less than 6 GHz

Power sensor (MA2444D)
6 GHz or more

Display average noise level

Frequency range: DC to 13.5 GHz
VSWR: 1.2 or less
50 Q

Standard terminator
(28N50-2)

Second harmonic wave
distortion

Frequency range: 10 MHz to 6 GHz

External reference input: (10 MHz)
available

Second harmonic wave: —30 dBc or less

At 2x frequency of SG output:
Loss < 40 dB (LPF)

Signal generator

(MG3710A)

Low pass filter

SLP-10.7+: fc =14 MHz
SLP-50+: fc = 55 MHz
SLP-100+:  fc =108 MHz
VLF-400(+): fc =560 MHz
SLP-850+:  fc =850 MHz

VLF-1200(+): fc = 1530 MHz
VLF-2250(+): fc = 2575 MHz
VLF-3000+: fc = 3600 MHz




6.2 Performance Test Items

6.2 Performance Test Iltems

Warm up the subject testing device and measuring instruments for at
least 30 minutes except where directed, in order to stabilize them
sufficiently before running performance tests. Demonstrating maximum
measurement accuracy requires, in addition to the above, conducting
performance tests under ambient temperatures, little AC power supply
voltage fluctuations, as well as the absence of noise, vibrations, dust,
humidity or other problems.

M20/010(0'01810/8k

Figure 6.2-1 Performance test
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6.2.1 Display frequency accuracy

The known frequency which is the reference for the display frequency, is
added to the MS2690A/MS2691A/MS2692A as shown in (3) then the
center frequency and frequency span are set from the front panel. The
difference between the read value of the marker display frequency (bold
arrow in figure below) of the spectrum peak point and the setting value
of the center frequency (same value as known reference frequency) is
measured at this time.

The Swept Frequency Synthesizer uses the signal source phase-locked
using the same accuracy as the 10 MHz reference oscillator of the
MS2690A/MS2691A/MS2692A.

(1) Test target standards
B MS2690A/MS2691A/MS2692A

e Display frequency accuracy: + [Display frequency x Reference
frequency accuracy + Span frequency x
Span accuracy + RBW x 0.05+2 x N +
Span Frequency/(No. of trace points —
1)] Hz
N indicates the mixer harmonic order
(Refer to Tables 1.3.1-1 and 1.3.2-1).

(2) Measuring instrument for tests
e Signal generator (MG3693C/94C) (MG3692C is also available
for MS2690A and MS2691A)

(3) Setup
MKR : 500.0010MHz
Buffer Out Ref Input
10 MHz 10 MHz MS2690A/MS2691A/
MS2692A
MG3693C/94C —

:0

0g & olG

—)
@

CF : 500MHz Span : 2kHz

£

RF Input

Figure 6.2.1-1 Display frequency accuracy test
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(4) Notes on test
Set the output level of the MG3693C/94C to —20 to —10 dBm

(5) Test procedure
1. Press |"2&" of the MS2690A/MS2691A/MS2692A then select the

Spectrum Analyzer.

Preset

2. Press () of the MS2690A/MS2691A/MS2692A.

3. Press (7] (Preset) to perform Preset.

4. Press of the MS2690A/MS2691A/MS2692A to display the
Frequency function menu.

5. Set the output frequency of the MG3693C/94C to the center
frequency (500 MHz) shown in the Display Frequency Accuracy table
of Appendix A.

6. Set the center frequency shown in the Display Frequency Accuracy
table of Appendix A to the MS2690A/MS2691A/MS2692A.

7. Set the frequency span (10 kHz) and the resolution bandwidth (300
Hz) corresponding to the center frequency (500 MHz) shown in the
Display Frequency Accuracy table of Appendix A to the MS2690A/
MS2691A/MS2692A.

8. Read the marker frequency value (MKR value) shown on the screen,
then check whether this value is within the range of the maximum

value and minimum value in the specified range shown in the
Display Frequency Accuracy table of Appendix A.

9. Repeat Steps 5 to 8 for the center frequency and frequency span

according to the center frequency and frequency span combination
shown in the Display Frequency Accuracy table of Appendix A.
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6.2.2 Frequency span display accuracy
Set to the signal generator the frequencies of the first div and ninth div
from the left edge of the screen as shown in (3), and read their frequency

difference to obtain the span accuracy.

(1) Test target standards
B MS2690A/MS2691A/MS2692A

e Frequency span accuracy: +0.2%
(2) Measuring instrument for tests
e Signal generator (MG3693C/94C) (MG3692C is also available
for MS2690A and MS2691A)
(3) Setup
}‘_ Frequency
measured with SG
/ \\ // \
CF :1.000 000GHz Span : 1kHz
Buffer Out Ref Input ]
10 MHz 10 MHz MS2690A/MS2691A/
MS2692A /
MG3693C/94C z

0000

0000

0000
—)

©= a0

RF Input
RF Output

Figure 6.2.2-1 Frequency span display accuracy test




6.2 Performance Test Items

(4) Notes on test
Although the output level of the MG3693C/94C is not specified, set
normally to —10 to 0 dBm.

(5) Test procedure
1. Press |["5&" of the MS2690A/MS2691A/MS2692A then select the

Spectrum Analyzer.

3. Press (=] (Preset) to perform Preset.

4. Connect the output of the MG3693C/94C to the RF input of the
MS2690A/MS2691A/MS2692A.

5. Set the frequency span (10 kHz) and center frequency (3 GHz) of the
MS2690A/MS2691A/MS2692A from the Frequency Span Display
Accuracy table of Appendix A.

6. Set the output frequency of the MG3693C/94C to the frequency
(2999.996 MHz) for fi shown in the Frequency Span Display
Accuracy table of Appendix A.

7. Measure the spectrum waveform peak frequency by using the
marker function of the MS2690A/MS2691A/MS2692A. This
frequency is set to f1’.

8. Set to the frequency of output frequency f2 of the MG3693C/94C
(3000.004 MHz), and then measure the spectrum waveform peak

frequency by using the marker function. This frequency is set to f2’.
9. Calculate (f2’ - £1)/0.8/SPAN x 100 — 100 [%] then check whether it
satisfies the specified range (minimum value to maximum value)
shown in the Frequency Span Display Accuracy table of Appendix A.
10. Repeat Steps 5 to 9 for each frequency span of the center frequency
at 3 GHz, 7 GHz, and 6.75 GHz shown in the Frequency Span
Display Accuracy table of Appendix A.
Note:
7 GHz, and 6.75 GHz can be specified only with the
MS2691A/MS2692A.
13.25 GHz can be specified only for the MS2692A.
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6.2.3 Single sideband noise level
Set the resolution bandwidth to a specific value then input a signal with
a single sideband noise level far smaller than the subject test device. Test
how far the dB drops from the peak point for a noise level which is
distanced by a specific frequency from the spectrum waveform peak point
at this time.

A |

Sideband Noise

oy Sy

7

L

Actual Filter Envelope

Figure 6.2.3-1 Single sideband noise level

(1) Test target standards
e Single sideband noise: At 18 to 28°C, 2 GHz

< -116 dBc/Hz (Frequency 2 GHz, 100 kHz Offset)
< -137 dBc/Hz (Frequency 2 GHz, 1 MHz Offset)

(2) Measuring instrument for tests
e Signal generator (HP8665B)
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(3) Setup
Buffer Out
10MHz ¢
Refinput | /< 0600A/MS2691A/
10 MHz
HP8665B ' MS2692A

q;'m“ 5 E= _p

o 0O

4 0l Qe (= Of 0

oo

Oom:: Dooao @ |- -- %@q;

 E—

RF Output RF Input

Figure 6.2.3-2 Signal sideband noise level

(4) Notes on test
Perform the test at an ambient temperature of 18 to 28°C and after

warming up for at least 30 minutes.

(5) Test procedure
1. Start the application Spectrum Analyzer of the MS2690A/MS2691A/

MS2692A.
2. Press ¢ g
3. Press (=] (Preset). gn
4. Press ¢ and then (=] (SIGANA AIlD). §
5. Set 2 GHz, 0 dBm for the HP8665B. =
6. Set as follows for the MS2690A/MS2691A/MS2692A: ®

Reference level 0 dBm ?

Attenuator 0dB -

Span frequency 0 Hz

VBW mode Power

Det mode Sample

RBW 100 Hz

VBW 1 Hz

Sweep time 1s

Trace points 1001
7. Set the center frequency of the MS2690A/MS2691A/MS2692A to 2

GHz.
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10.

11.

12.

13.

Measure the following parameters for the burst average
measurement function. Adjust the output level of the HP8665B so
that the average measurement value becomes 0 dBm +0.06 dB, and
then measure level [pO].

Start time 0.1 s

Stop time 0.9 s

For the MS2690A/MS2691A/MS2692A, set the center frequency
(2.0001 GHz) corresponding to the offset frequency (100 kHz) shown
in the Single Sideband Noise Level table of Appendix A.

Also, set RBW to 10 kHz according to this table.

Measure level [p1] by using the burst average measurement
function.

Calculate the single sideband noise using the measurement value.
Single sideband noise = p1 — p0 — 101og10000 [dBc/Hz]

In the same way as Step 9, measure level [p2] at the center
frequency (2001 MHz).

Calculate the single sideband noise using the measurement value.
Single sideband noise = p2 — p0 — 101og30000 [dBc/Hz]
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6.2.4 RF frequency characteristics

Even if multiple signals with different frequencies and the same
amplitude are input to a spectrum analyzer, the amplitude of each
spectrum must be displayed equally on the screen. This section describes
how to obtain the level deviation of the frequency for each band by
inputting calibrated signals from an external device.

(1) Test target standards
B MS2690A

Frequency characteristics

o After CAL execution, at input attenuator = 10 dB, 18 to 28°C
(Without MS2690A-008 or Preamplifier=OFF)
+0.35 dB (9 kHz < frequency < 6 GHz, Frequency Band Mode: Normal)
(With MS2690A-008 and Preamplifier=ON)
+0.65 dB (100 kHz < frequency < 6 GHz, Frequency Band Mode:
Normal)

m MS2691A
Frequency characteristics
o After CAL execution, at input attenuator = 10 dB, 18 to 28°C
(Without MS2691A-008 or Preamplifier=OFF)
+0.35 dB
(9 kHz < frequency < 6 GHz, Frequency Band Mode: Normal)

(9 kHz < frequency < 3 GHz, Frequency Band Mode: Spurious) o"p
(With MS2691A-008 and Preamplifier=ON) g.,
+0.65 dB E
(100 kHz < frequency < 6 GHz, Frequency Band Mode: Normal) g
(100 kHz < frequency < 3 GHz, Frequency Band Mode: Spurious) 8
o After CAL execution, at input attenuator = 10 dB, after preselector oiﬂ
tuning, 23
at 18 to 28°C
+1.50 dB

(6 GHz < frequency < 13.5 GHz, Frequency Band Mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode: Spurious)

B MS2692A
Frequency characteristics

o After CAL execution, at input attenuator = 10 dB, 18 to 28°C
(Without MS2692A-008 or Preamplifier=OFF)
+0.35 dB
(9 kHz < frequency < 6 GHz, Frequency Band Mode: Normal)
(9 kHz < frequency < 3 GHz, Frequency Band Mode: Spurious)
(With MS2692A-008 and Preamplifier=ON)
+0.65 dB
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(2) Measuring instrument for tests

(100 kHz < frequency < 6 GHz, Frequency Band Mode: Normal)
(100 kHz < frequency < 3 GHz, Frequency Band Mode: Spurious)
After CAL execution, at input attenuator = 10 dB, after preselector
tuning,
at 18 to 28°C
(Without MS2692A-067 or Preselector Bypass =OFF)
+1.50 dB
(6 GHz < frequency < 13.5 GHz, Frequency Band Mode: Normal)
(3 GHz < frequency < 13.5 GHz, Frequency Band Mode: Spurious)
+2.50 dB
(13.5 GHz < frequency < 26.5 GHz)
After CAL execution, at input attenuator = 10 dB,

(With MS2692A-067 and Preamplifier Bypass =ON)
+1.00 dB
(6 GHz < frequency < 13.5 GHz)
+1.50 dB
(13.5 GHz < frequency < 26.5 GHz)

Signal generator (MG3710A) 6 GHz or less
(MG3693C/MG3694C) 6 GHz or more
(MG3692C is also available for MS2690A and MS2691A)
Power meter (ML2488A)
Power sensor (MA2421D) 6 GHz or less
(MA2444D) 6 GHz or more
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(3) Setup
Buffer Out Ref Input
10 MHz T0MHZ T \Ms2690A/MS2691A/
MG3710A or MG3693C/94C MS2692A

EBBEIBBBBB@

=4
)
S
)
®
©

-
'i @ 3@ OF 0 0d 0 ‘
]
b
|

RF Output RF Input

Attenuator Attenuator
(3 dB) (3 dB)

T T

Power meter
(ML2488A)

Power sensor
(MA2421D or MA2444D)

At initial setup, connect the MG3710A and MA2421D.

At measurement points from 6 GHz or more, replace the
MG3710A with the MG3693C/94C while replacing the MA2421D
with the MA2444D.

Figure 6.2.4-1 RF frequency characteristics test

(4) Notes on test
Perform the test at an ambient temperature of 18 to 28°C and after
warming up for at least 30 minutes.

Js9], @duBWIOLIo

Regarding the cable, attenuator, and conversion adapter, the applied
parts below are recommended.

Cable: J0912 Coaxial cord (for 40 GHz)
Attenuator: 41KC-3 Fixed Attenuator, 3 dB
Conversion adapter: J1398A N-SMA ADAPTOR
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(5) Test procedure
(a) Calibrating the MG3710A (MG3693C/94C) output level

1. Set the MG3710A (MG3693C/94C) as follows:
OUTPUT FREQ 5 MHz
OUTPUT LEVEL -4 dBm

2. Connect the MG3710A (MG3693C/94C) output to the power
sensor of the power meter via the coaxial cable.

3. Check the power meter display.

4. Change the output frequency of the MG3710A (MG3693C/94C)
to the center frequency shown in the RF Frequency
Characteristics table of Appendix A. Perform calibration by
using the power meter so that the signal level at each frequency
becomes —10 dBm +0.06 dB, and then read the setting value on
the MG3710A (MG3693C/94C) and the indicated value
(calibration value) on the power meter.

(b) Measuring RF frequency characteristics
1.  Connect the MG3710A (MG3693C/94C) RF output to the RF
input of the MS2690A/MS2691A/MS2692A using the coaxial
cable.

2. Start the application Spectrum Analyzer of the
MS2690A/MS2691A/MS2692A.

3. Press ¢ of the MS2690A/MS2691A/MS2692A.
4. Press (] (Preset).
5. Press ¢ and then (=] (SIGANA AlD).
6. Set as follows for the MS2690A/MS2691A/MS2692A:
Center Freq 5 MHz
Span 0 Hz
ATT 10 dB
Reference Level -10 dBm
RBW 100 Hz
Sweep Time 50 ms
Trace Point 1001
Det Mode RMS

7.  Output the signal (calibration value) of the MG3710A
(MG3693C/94C) calibrated in Step (a) 4 to the
MS2690A/MS2691A/ MS2692A.

8. Using the burst average measurement function, set the
following parameters and measure the level.
Start Time 5 ms
Stop Time 45 ms
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10.

11.

Repeat the measurement, changing the frequency as shown in
the RF Frequency Characteristics table of Appendix A.

Calculate the RF frequency characteristics, using the
calibration value of the MG3710A (MG3693C/94C) and the
indicated value on the MS2690A/MS2691A/MS2692A.

RF frequency characteristics = Indicated value on
MS2690A/MS2691A/MS2692A — calibration value (indicated
value on power meter)

Set this instrument shown as below, only when Option 008 is
installed:

Press (msws to display the amplitude menu, and then press @
(Pre-amp) to set the pre-amplitude settings to On.

Calculate RF frequency characteristic, according to steps 8 and
9.

Center Freq 50 MHz
Span 0 Hz
ATT 10 dB
Reference Level -30 dBm
RBW 100 Hz
Sweep Time 50 ms
Trace Point 1001
Det Mode RMS

6-17
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Chapter 6 Performance Test

6.2.5 Display average noise level

Internal noise evenly distributed in proportion to the resolution
bandwidth across the entire measurement frequency band is referred to
as the display average noise level.

(1) Test target standards
e Display average noise level
VBW = 1 Hz (Video Average), detection mode: Sample, input
attenuator 0 dB, at 18 to 28°C

m MS2690A

(Without MS2690A-008)
—-135 dBm/Hz (100 kHz)
-145 dBm/Hz (1 MHz)
-155 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-153 dBm/Hz (2.4 GHz < frequency < 4 GHz)
-152 dBm/Hz (4 GHz < frequency < 6 GHz)

(With MS2690A-008 or Preamplifier=ON)

~150 dBm/Hz (100 kHz)

-159 dBm/Hz (1 MHz)

-166 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-165 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-164 dBm/Hz (3 GHz < frequency < 4 GHz)
-161 dBm/Hz (4 GHz < frequency < 5 GHz)
-159 dBm/Hz (5 GHz < frequency < 6 GHz)

(With MS2690A-008 or Preamplifier=OFF)
-135 dBm/Hz (100 kHz)

-145 dBm/Hz (1 MHz)

-153 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-152 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-151 dBm/Hz (3 GHz < frequency < 4 GHz)
-150 dBm/Hz (4 GHz < frequency < 5 GHz)
-149 dBm/Hz (5 GHz < frequency < 6 GHz)

B MS2691A

(Without MS2691A-008)
—-135 dBm/Hz (100 kHz)
-145 dBm/Hz (1 MHz)
-155 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-153 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-153 dBm/Hz (3 GHz < frequency < 4 GHz)
-152 dBm/Hz (4 GHz < frequency < 6 GHz)
-151 dBm/Hz (6 GHz < frequency < 10 GHz)
-150 dBm/Hz (10 GHz < frequency < 13.5 GHz)

IN N NN A

IN AN IN N AN IN A

IN N N AN IAN A

IANIN AN NN IN TN TN
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(With MS2691A-008 or Preamplifier=ON)

-150 dBm/Hz (100 kHz)

-159 dBm/Hz (1 MHz)

-166 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-165 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-164 dBm/Hz (3 GHz < frequency < 4 GHz)
-161 dBm/Hz (4 GHz < frequency < 5 GHz)
-159 dBm/Hz (5 GHz < frequency < 6 GHz)

(With MS2691A-008 or Preamplifier=OFF)

—-135 dBm/Hz (100 kHz)

-145 dBm/Hz (1 MHz)

-153 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-152 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-151 dBm/Hz (3 GHz < frequency < 4 GHz)
-150 dBm/Hz (4 GHz < frequency < 5 GHz)
-149 dBm/Hz (5 GHz < frequency < 6 GHz)
-151 dBm/Hz (6 GHz < frequency < 10 GHz)
~150 dBm/Hz (10 GHz < frequency < 13.5 GHz)

B MS2692A

(Without MS2692A-008,067)
—-135 dBm/Hz (100 kHz)
—-145 dBm/Hz (1 MHz)
-155 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-153 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-153 dBm/Hz (3 GHz < frequency < 4 GHz)
-152 dBm/Hz (4 GHz < frequency < 6 GHz)
-151 dBm/Hz (6 GHz < frequency < 10 GHz)
-150 dBm/Hz (10 GHz < frequency < 13.5 GHz)
< -147 dBm/Hz (13.5 GHz < frequency < 20 GHz)
< -143 dBm/Hz (20 GHz < frequency < 26.5 GHz)

(With MS2692A-008 or Preamplifier=ON)

~150 dBm/Hz (100 kHz)

-159 dBm/Hz (1 MHz)

-166 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-165 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-164 dBm/Hz (3 GHz < frequency < 4 GHz)
-161 dBm/Hz (4 GHz < frequency < 5 GHz)
-159 dBm/Hz (5 GHz < frequency < 6 GHz)

(With MS2692A-008 or Preamplifier=OFF)
~135 dBm/Hz (100 kHz)

-145 dBm/Hz (1 MHz)

-153 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-152 dBm/Hz (2.4 GHz < frequency < 3 GHz)

IN N AN A IN TN TN

IANIAN AN N IN IN TN IAIA

A AN IA AN N N ININ A
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-151 dBm/Hz (3 GHz < frequency < 4 GHz)
-150 dBm/Hz (4 GHz < frequency < 5 GHz)
—-149 dBm/Hz (5 GHz < frequency < 6 GHz)
-151 dBm/Hz (6 GHz < frequency < 10 GHz)
—-150 dBm/Hz (10 GHz < frequency < 13.5 GHz)
-147 dBm/Hz (13.5 GHz < frequency < 20 GHz)
—-143 dBm/Hz (20 GHz < frequency < 26.5 GHz)

(With MS2692A-067)

—-135 dBm/Hz (100 kHz)

-145 dBm/Hz (1 MHz)

-155 dBm/Hz (30 MHz < frequency < 2.4 GHz)
-153 dBm/Hz (2.4 GHz < frequency < 3 GHz)
-153 dBm/Hz (3 GHz < frequency < 4 GHz)
-152 dBm/Hz (4 GHz < frequency < 5 GHz)
-152 dBm/Hz (5 GHz < frequency < 6 GHz)
-146 dBm/Hz (6 GHz < frequency < 10 GHz)
—145 dBm/Hz (10 GHz < frequency < 13.5 GHz)
—-142 dBm/Hz (13.5 GHz < frequency < 20 GHz)
-138 dBm/Hz (20 GHz < frequency < 26.5 GHz)

INIAN AN N ININ A

IANIN AN A A A AN AN TN A

(2) Measuring instrument for tests
e Standard terminator (28N50-2)
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(3) Setup

o 0 Mh

==

MS2690A/MS2691A/MS2692A

Standard Terminator
(Terminates RF Input)

Figure 6.2.5-1 Display average noise level

(4) Notes on test
Perform the test at an ambient temperature of 18 to 28°C and after

warming up for at least 30 minutes.
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(5) Test procedure

S A S o

10.
11.
12.

13.

14.

15.

16.

Start the application Spectrum Analyzer of the MS2690A/MS2691A/
MS2692A.

Press ¢ of the MS2690A/MS2691A/MS2692A.
Press (1] (Preset).

Press ¢ and then (=] (SIGANA AlD).

Terminate the RF input with the standard terminator.

Set as follows for the MS2690A/MS2691A/MS2692A (time domain
mode).

Center Freq 100 kHz
Span 0 Hz
Reference Level -100 dBm
RBW 1 kHz
VBW 1 Hz
VBW Mode Video
Attenuator 0dB
Detection Sample
Sweep Time 1ls

Press [E

Press (] (Trace-A Storage Mode) then select (2] (Average).
Press {&) to return to the original page.

Press (=) (Storage Count).

Set the average count to 16 times.

Press (Single) to start averaging then wait until the sweep
for an average count of 16 times is completed.

Using the burst average measurement function, set the Start Time
and Stop Time parameters as follows and measure the level.

Start Time 100 ms
Stop Time 900 ms

The (Burst average measurement value [dBm] —30 dB) will be the
display average noise level (dBm/Hz).

Set the center frequency according to the Display Average Noise
Level table in Appendix A, then obtain the display average noise level
according to Steps 7 to 14.

Set this instrument as shown below, only when Option 008 is
installed:

Press (msw to display the amplitude menu, and then press @
(Pre-amp) to set the pre-amplitude settings to On.

Calculate the RF frequency characteristic, according to steps 11 to
15.
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6.2.6 Second harmonic wave distortion

A harmonic wave is generated and displayed on the screen due to
analyzer input mixer nonlinearity even when an input signal without

harmonic wave distortion is applied to the spectrum analyzer.

The second harmonic wave level will be the highest among the harmonic
waves displayed on this screen.

For the test method point, apply a distortion signal (at least 20 dB) lower
than the internal harmonic wave of the MS2690A/MS2691A/MS2692A
then measure the level difference between the fundamental wave and the
second harmonic wave. In the event a low distortion signal source cannot
be obtained, apply a low distortion signal to the MS2690A/
MS2691A/MS2692A after passing through LPF.

(1) Test Target Standards
e Second harmonic wave distortion

B MS2690A/MS2691A/MS2692A
(Without MS2690A-008/MS2691A-008/MS2692A-008)
At mixer input level -30 dBm
-60 dBc (Input frequency: 10 < frequency < 400 MHz)
-75 dBc (Input frequency: 0.4 < frequency < 0.8 GHz)
< -75 dBc (Input frequency: 0.8 < frequency < 1 GHz)
< —75 dBc (Input frequency: 1 < frequency < 3 GHz)

(With MS2690A-008/MS2691A-008/MS2692A-008)

At Preamplifier input level —-45 dBm

< —50 dBc (Input frequency: 10 < frequency < 400 MHz)
< —55 dBc (Input frequency: 0.4 < frequency < 0.8 GHz)
< —55 dBc (Input frequency: 0.8 < frequency < 1 GHz)

< —55 dBc (Input frequency: 1 < frequency < 3 GHz)
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(2) Measuring instrument for tests
e Signal generator (MG3710A)
e LPF: Items with 40 dB or higher attenuation at twice the frequency
of the fundamental wave.
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(3) Setup

Ref Input
10 MHz

MS2690A/MS2691A/
MS2692A

Buffer Out
10 MHz

MG3710A

@@@
EEM®E
El BEEGEEE

00 4
olglgiaaa @@ o

g e
B ©

@0 0B 0:0v10f
00
0
0
0
0
3]
®

RF Input
RF Output

LPF

Figure 6.2.6-1 Second harmonic wave distortion test

(4) Notes on test
Perform the test at an ambient temperature of 18 to 28°C and after
warming up for at least 30 minutes.

(5) Test procedure
1. Start the application Spectrum Analyzer of the MS2690A/MS2691A/
MS2692A.

2. Press ¢ of the MS2690A/MS2691A/MS2692A.
3. Press (=] (Preset).
4. Press ¢ then (&) (SIGANA All).
5. Set as follows for the MS2690A/MS2691A/MS2692A:
Span 50 kHz
RBW 1 kHz
VBW 1 kHz
Attenuator 10dB
Det Mode Positive
Sweep Time 150 ms

6. Set the output level of the MG3710A to —20 dBm.

7. Connect LPF according to the Second Harmonic Wave Distortion
table in Appendix A. If LPF attenuation is insufficient, use LPF in 2
stages.

8. Set the output frequency of the MG3710A and center frequency of
the MS2690A/MS2691A/MS2692A, and reference level, according to
the Second Harmonic Wave Distortion table in Appendix A.

6-24



6.2 Performance Test Items

10.

11.

Adjust the output level of the signal generator so as to get the peak

point of the spectrum waveform into the range of —20 dBm +0.06 dB.

Press [P=ts=:) to perform a peak search. Set so as to include the signal

trace peak point to the zone marker.

Press |=te | to display the Marker function menu, and then press
(2] (Delta) to set to the delta marker.

|
|

L

A

Figure 6.2.6-2 Fundamental wave
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Chapter 6 Performance Test

12. In order to display the second harmonic wave on the screen, set
twice as much frequency as the center frequency. Delta marker level
reading indicates the level difference between the fundamental wave
and the second harmonic wave.

In the event the level difference is 80 dB or higher, set the reference
level to —50 dBm. Check whether the setting value of the input
attenuator is 10 dB.

WA PRI 2. P .

Figure 6.2.6-3 Second harmonic wave

13. Repeat Steps 7 to 12, according to the Second Harmonic Wave
Distortion table in Appendix A.
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This chapter describes basic operations of the power meter functions.

7.1
7.2
7.3

7.4

7.5

Power Meter ... 7-2
Display Description ..........ooiioiiiiiiiiieeeeeeeeeei e 7-3
Function Menu..........oooiiiiii e 7-5
7.3.1 Setting the frequency ..........ccccceeviiiiiiiicnnnennn. 7-6
7.3.2 Levelsetting.........oooeiiii 7-7
7.3.3 MeaASsUre....cccoieiiiiiiiiiie e 7-9
7.3.4 ACCESSOIY ..ooiiiiiiie e 7-10
7.3.5 PowerMeter ..o 7-11
7.3.6 Aperture Setting.........ccoooiiiiiieiiiii e, 7-14
Initialization...........coooo i 7-15
T4 Preset... 7-15
7.4.2 Defaultvaluelist...........cccooeeiiiii 7-15
Installing the Driver Software.............ccccccooviiiiiiieeeen.. 7-16
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7.1 Power Meter

Preparation

You can connect a USB power sensor to the
MS2690A/MS2691A/MS2692A and read the measurement values.

For the setup procedure of the application software for this function,
refer to Section 3.8 “Installing and Uninstalling” and Section 3.5
“Loading, Unloading, and Switching Applications.”

The MS2690A/MS2691A/MS2692A can accept any USB power sensor in
the following table, automatically recognize its model name, and
automatically set the COM Port regardless of the USB Port to which the
USB power sensor is connected.

Table 7.1-1 shows the models and specifications of compatible power

Sensors.
Table 7.1-1 USB Power Sensors
Model Frequency Resolution Dynamic Range
MA24104A 600 MHz to 4 GHz 1 kHz +3 dBm to +51.76 dBm
MA24105A 350 MHz to 4 GHz 100 kHz +3 dBm to +51.76 dBm
MA24106A 50 MHz to 6 GHz 1 kHz —40 dBm to +23 dBm
MA24108A 10 MHz to 8 GHz 100 kHz —40 dBm to +20 dBm
MA24118A 10 MHz to 18 GHz 100 kHz —40 dBm to +20 dBm
MA24126A 10 MHz to 26 GHz 100 kHz —40 dBm to +20 dBm

Follow the procedure below to select a USB power meter function:

<Procedure>
1. Plugin the USB power sensor connector to the USB port of the
MS2690A/MS2691A/MS2692A Signal Analyzer.

2. Press "3 to display the Application Switch function menu.
3. Press the Power Meter function key.

You can select the application also by clicking the Power Meter icon on
the task bar.




7.2  Display Description

7.2 Display Description

Press | to display the Application Switch function menu. Then,

select the Power Meter, and you can display the power meter application

main screen and the function menu.

I Power Meter j

Amplitude
MA24118A Freq: 1.000 000000 GHz Range : Auto

Aperture Time : 20.00 ms

POWER:  -41.66 dBm
0.00gB

68.2 nw
Measuring Not Zeroed Offset : Off, 0.00dB Average: 80 /1000

Check the connection and/settings.
No USB Pawer Sensor can be recognized!

Accessory
11 12 13 14

Figure 7.2-1 Power meter application main screen

7
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Table 7.2-1 Parameters on the power meter application main screen

No. Display Description
Application software name
1 Power Meter The name of the synchronizing application is
displayed in parentheses.
COM Port number (xx) to which the USB
COMxx -
5 power sensor is connected. .
Port Appears when no USB power sensor is
connected.
MAxxxxxA Model of the connected USB power sensor.
3 Model Appears when no USB power sensor is
connected.
4 Frequency Calibration factor frequency setting.
Auto Input range: Auto
5 Low Input range: Low input level
High Input range: High input level
Measured power with offset level in dBm
units.
6 Power [dBm] This value is displayed in red in case of a
device status error.
7 El%?tlve Power Relative power in dB units.
8 | Power [W] Measured power with offset level in W units.
9 Device Status Appears in case of a power sensor error.*
Error
Measuring Measurement is in progress.
10 | COM Searching | USB power sensor search in progress.
Stop USB power sensor search stopped.
11 Not Zeroed Zeroing not executed.
Zeroed Zeroing executed.
Sets the offset level value to be added to the
12 | Offset power sensor reading and turns on and off
the offset function.
Current count / Setting count of averaging.
13 | Average Appears when the Average is turned on.
[[§ 7.3.5 “Power Meter”
Appears when no power sensor is connected
or the connected power sensor is not
14 | Disconnect Info | recognized by the mainframe. If the power
sensor 1s connected, disconnect it from the
USB port and securely connect again.
15 Aperture Mode | Valid aperture setting value is displayed.
Aperture Time =" 7.3.6 “Aperture Setting”

* For detailed information on error causes and Error IDs, refer to
Chapter 13-3 “STATUS?” in USB Power Sensors MA241xxA and

PowerXpert™ User Guide.




7.3 Function Menu

7.3 Function Menu

Menu
Press ® when the Power Meter function to display the Power Meter

function menu.

Table 7.3-1 Power Meter function menu

Function . .
Key Menu Display Function
Opens the Frequency function menu.
F1 F
requency [ = 7.3.1 “Setting the frequency”
. Opens the Amplitude function menu.
F2 Amplitud
mphtude [ =" 7.3.2 “Level setting”
. Opens the Aperture Setting function menu.
F Apert tt
3 perture Setting =" 7.3.6 “Aperture Setting”
Fa Meastre Opens the Measure function menu.
[ = 7.3.3 “Measure”
Opens the Accessory function menu.
F8 A
ceessory [ =" 7.3.4 “Accessory”

7
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7.3.1 Setting the frequency

In the Frequency function menu, you can set the calibration factor
frequency of the USB power sensor.

Press (#1] (Frequency) in the Power Meter function menu to display the
Frequency function menu.

Table 7.3.1-1 Frequency function menu

Function . .
Key Menu Display Function
F1 Frequency Sets the calibration factor frequency of the
pOWer sensor.

Press (#1] (Frequency) in the Frequency function menu or to
display the Frequency dialog box, and then set the measurement

frequency.
Table 7.3.1-2 USB Power Sensor
Model Setting range Resolution
Disconnected 10 MHz to 26 GHz 1 Hz

MA24104A 600 MHz to 4 GHz 1 kHz
MA24105A 350 MHz to 4 GHz 100 kHz
MA24106A 50 MHz to 6 GHz 1 kHz
MA24108A 10 MHz to 8 GHz 100 kHz
MA24118A 10 MHz to 18 GHz 100 kHz
MA24126A 10 MHz to 26 GHz 100 kHz

Note:

The values below resolutions are rounded.




7.3 Function Menu

7.3.2 Level setting

Press (2] (Amplitude) or (imtss in the Power Meter function menu to
display the Amplitude function menu.

Table 7.3.2-1 Amplitude function menu

Function . .
Key Menu Display Function
F1 Range Opens the Range function menu.
F7 Offset Turns on and off the level offset function.
(On/Off)
F8 Offset Value Sets the level offset value.

Setting the range

Press (#1] (Range) in the Amplitude function menu to display the Range
function menu.

You can select the measurement range of the power sensor among Auto,
High, and Low. (High and Low require manually setting.)

Note:
This parameter is always Auto when the model is MA24104A or
MAZ24106A.

Table 7.3.2-2 Range function menu

Function
Key

7

Menu Display Function

F1

Auto Automatic setting (Default)

F2

When the model is MA24108A, MA24118A, or
MA24126A:

Low Input range: —40 dBm to —7 dBm

When the model is MA24105A

Input range: +3 dBm to +38 dBm

IOJOIN I1oMO0J

F3

When the model is MA24108A, MA24118A, or
MA24126A:

High Input range: —7 dBm to +20 dBm

When the model is MA24105A

Input range: +38 dBm to +51.76 dBm
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Setting the level offset
An arbitrary offset value is added to the measurement value, and their
sum is displayed.

Press (7] (Offset) in the Amplitude function menu to turn on and off the
addition of the offset value.

Offset: Level offset
On Turns on the addition of the offset value.
Off Turns off the addition of the offset value (Default).

Press (2] (Offset Value) in the Amplitude function menu to display the
Offset Value dialog box, and then set the offset value.

Offset Value:

Setting range and minimum resolution of level offset
Setting range —100.00 to 100.00 dB

Resolution 0.01 dB

Default 0.00 dB

When this function is used, the displayed power sensor value is offset
with the value specified in the Offset Value dialog box. It is used when
the path loss or gain from the MS2690A/MS2691A/MS2692A to DUT is
corrected.

[Power sensor reading after offset]
= [Power sensor reading] + [Offset level]

RF output level

—45.3 dBm
—— — Power sensor MS269xA
a 0 Dbe correcte
DUT =)
such as cables USB
(Att:1.7 dB)
Offset level Power sensor ~ Power sensor reading
1.7 dB reading (after offset)
—47 dBm —45.3 dBm

Figure 7.3.2-1 Summary of offset level




7.3 Function Menu

7.3.3 Measure
Press (] (Measure) or in the Power Meter function menu to

display the Measure function menu.

The Measure function menu items depend on whether the Power Meter
application synchronizes with the other application or not.

When not synchronizing with any applications
Table 7.3.3-1 Measure function menu

Function . .
Key Menu Display Function
Opens the Power Meter function menu.
F1 Power Meter =" 7.3.5 “Power Meter”

When synchronizing with the application
Table 7.3.3-2 Measure function menu

Function . .
Key Menu Display Function
F1 Modulation Analysis Displays fch.e application software that is
synchronizing.
Opens the Power Meter function menu.
F2 Power Meter [=" 7.3.5 “Power Meter”

Application synchronization

7

Application synchronization refers to a state in which the Power Meter
application is selected in the Measure function menu of the other

measurement application software. In this case, the parameters such as

Frequency are shared between 2 applications and do not require setting EU
again when switching the applications. é
Table 7.3.3-3 Items to be synchronized between applications §
@
Application . =
Software Items to be synchronized
v Modulat: Frequency Frequency
ECt(XnafySlilSatlon Offset On/off state of the level offset function
Offset Value | Level offset value

When the application synchronization is enabled, the title bar displays
“Power Meter (Application name).”
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7.3.4 Accessory

Press (2] (Accessory) in the Power Meter function menu to display the
Accessory function menu.

Table 7.3.4-1 Accessory function menu

Function . .
Key Menu Display Function
F1 Title Sets the title character string.
F2 Title (On/OfD) Tu}rns on and off the title character
string display.

Setting the title
A title consisting of up to 32 characters can be displayed on the screen.
(Up to 17 characters can be displayed on the top of the function menu.
The maximum character length depends on characters.)

<Procedure>

1. Press (2] (Accessory) in the Power Meter function menu.

2. Press (#] (Title) to display the character string input dialog box.
Use the rotary knob to select the characters, and press (== to enter
them. When the title is entered, press (1] (Set).

3. Press (2] (Title On/Off) to select Off, and the title display is turned
off.

7-10
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7.3.5 Power Meter

Press (#1] or (2] (Power Meter) in the Measure function menu.

In the Power Meter menu, you can set the measurement that is
performed by using the USB power sensor.

Table 7.3.5-1 Power Meter function menu

Function . .
Key Menu Display Function
Turns on and off the function of averaging the
F1 Average
measurement results.
Sets the number of times the measurement
F2 Average Count
results are averaged.
Sets the “measurement value after offset and
F3 Set Reference averaging” as the reference level of the relative
power.
Fe6 Zero Sensor Executes the zeroing of the USB power sensor.
Appears only during application
. synchronization.
F8 Back To Application Y . 1eatt ..
Activates the synchronizing measurement
application software.

Averaging

Setting the reference level

Press (#1] (Average) in the Power Meter function menu to turn on and
off the averaging function.

7

Average: Turns on and off the function of averaging .

On Turns on the averaging function.
Off Turns off the averaging function (Default).

Press (2] (Average Count) in the Power Meter function menu to display
the Average Count dialog box, and then set the number of averaging

times.

IOJOIN I1oMO0J

Averaging Count: Sets the number of averaging times.
Setting range 2 to 1000

Resolution 1

Default 10

Press (2] (Set Reference) in the Power Meter function menu to set the
“measurement value after offset and averaging” as the reference level of
the relative power.

7-11
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Zeroing the USB power sensor

Press (2] (Zero Sensor) in the Power Meter function menu to execute
the zeroing.

When you execute the function, a progress dialog box appears.

Please do not operate the MS2690A/MS2691A/MS2692A during the
zeroing.

W Power Meter

Sensor zero in progress.

8 /100
—

Figure 7.3.5-1 “Power Meter zeroing” dialog box (Progress)

If the zeroing fails, the following dialog box appears.

& Sensor zero failed.

Figure 7.3.5-2 “Power Meter zeroing” dialog box (Zeroing failed)

7712



7.3 Function Menu

Zeroing the power sensor
<Procedure>
1. Plug in the USB power sensor connector to the USB port of the

MS2690A/MS2691A/MS2692A.
2. Turn off the RF output of DUT (device under test).

3. Connect the RF Input connector of the power sensor to the RF output
terminal of DUT.

/\ CAUTION

Avoid excessive input levels when connecting the power
sensor to DUT(device under test). The power sensor may
be damaged depending on output levels of DUT.

4. Execute the Zero Sensor menu.

Activating the synchronizing application
Press (2] (Back To Application) in the Power Meter function menu to

return to the synchronizing application software.

7-13
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7.3.6 Aperture Setting

Press (=] (Aperture Setting) in the Power Meter function menu to
display the Aperture Setting menu.

Refer to the “Aperture Time” section and the “Measurement
Considerations” section of your power sensor chapter in USB Power
Sensors MA241xxA and PowerXpert™ User Guide for more details.

Table 7.3.6-1 Aperture Setting function menu

Function
Key

Menu Display

Function

F1

Aperture Time

Sets the Aperture Time.

Available when
MA24108A/MA24118A/MA24126A is connected.

F2

Aperture Mode

Sets the Aperture Mode.

Available when MA24104A/MA24106A 1is
connected.

The table below shows the ranges, resolutions, and defaults for Aperture

Time.
Table 7.3.6-2 Aperture Time
Model Range Resolution Default
Disconnected

MA24104A Disabled Disabled Disabled
MA24105A Disabled Disabled Disabled
MA24106A Disabled Disabled Disabled
MA24108A 0.01 to 300.00 ms 0.01 ms 20.00 ms
MA24118A 0.01 to 300.00 ms 0.01 ms 20.00 ms
MA24126A 0.01 to 300.00 ms 0.01 ms 20.00 ms

The table below shows the options and defaults for Aperture Mode.

Table 7.3.6-3 Aperture Mode

Model Options Default
Disconnected

MA24104A LAT, HAT LAT
MA24105A Disabled Disabled
MA24106A LAT, HAT LAT
MA24108A Disabled Disabled
MA24118A Disabled Disabled
MA24126A Disabled Disabled




7.4 Initialization

7.4 |Initialization
7.4.1 Preset

Power Meter function is a kind of application. For the presetting

procedure, refer to Section 3.7.1 “Preset.”

7.4.2 Default value list

This section lists the default values of the Power Meter function.

Frequency

Level Offset State
Level Offset Value
Average State
Average Count
Reference Level
Reference Level Set
Range

Sensor Connected
Sensor Model
Aperture

1 GHz

Off

0.00 dB

Off

10

0.00 dBm

Off

Auto

Disconnected

Disconnected

LAT (MA24104A, MA24106A)

20.00 ms (MA24108A, MA24118A,
MA24126A)

7-15
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7.5 Installing the Driver Software

The Found New Hardware Wizard appears when you first connect a USB

power sensor to the MS2690A/MS2691A/MS2692A, when the driver

software for the connected USB power sensor is not installed, or when

you connect the USB power sensor to a different port.

Follow the wizard to install the driver software for the USB power
sensor.

Note:

When the operating system on MS2690A/MS2691A/MS2692A 1is
Windows Embedded Standard 7 or Windows 10, the driver

software will be installed without displaying the wizard.

1. This wizard appears when the USB power sensor is connected.
Select “No, not this time” radio button, and click [Next].

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for current and updated software by
lnaking an your cormputer, on the hardware installation CO, or on
the Windaws Lpdate wWeb site [with yaur permizsian].

Fead our privacy policy

Can Windows connect to Wwindows Update to zearch for
zoftware?

7 “es, this time only
" ‘ez, now and every time | connect a device
% Mo, not this time

Click Mext to continue.

< Back I et = I Cancel |

Figure 7.5-1 Found New Hardware Wizard-1
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7.6 Installing the Driver Software

3.

Select “Install the software automatically (Recommended),” and click

[Next]. “Anritsu MA24108A” in the following example shows the

model name of the connected power sensor.

Found Mew Hardware Wizard

S

Apritzu bS247 088

Thiz wizard helpz you install zoftware for:

\'\J If your hardware came with an installation CD
—a or Hoppy disk. insert i

1t now.

What do you want the wizard to do?

[ & Anstall the software automatically [Fecommended) ]

Click. Mext to contitiue.

€ Imztall from a list or specific location [Advanced)

< Back I Mewut » I Cancel |

Figure 7.5-2 Found New Hardware Wizard-2

Click [Continue Anyway] in the Hardware Installation dialog box.

Hardware Installation

1 ] E The zoftware you are installing for this hardware:
L

Anriteu Ma247 088,

has not pazsed Windows Loga testing to verify its compatibility
with YWindows =P, [Tell me why this testing is impartant.)

Continuing your installation of this zo
or destabilize the correct operation o

either immediately or in the future. Microsoft strongly

recommends that you stop this install

contact the hardware vendor for software that has

passed Windows Logo testing.

ftware may impair
f your spstem

ation now and

STOF Inztallation I

l Continue Anyway |

Figure 7.5-3 Hardware Installation dialog box

7
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Chapter 7 Power Meter

Click [Finish] to complete the installation.

“Anritsu MA24104A” in the following example shows the model
name of the connected power sensor.

Found Mew Hardware Wizard

Completing the Found New
:"?\ Hardware Wizard

The wizard has finished instaling the zoftware for:

(3 Apritsu MA241044,

Click. Finizh to cloze the wizard.

[Larzel |

< Back

Figure 7.5-4 Found New Hardware Wizard-3
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Chapter 8 Maintenance

This chapter describes cautions related to daily maintenance, storage,
and shipping of the MS2690A/MS2691A/MS2692A, as well as the

calibration procedure to be used as preventive maintenance.

8.1

8.2

8.3

Daily Maintenance and Storage.............cccceeviiveeeennnnen. 8-2
8.1.1 Daily maintenance............cccooceeeiiiiiieniiiiieeeee 8-2
8.1.2 Cautions on storage

MS2690A/MS2691 A/IMS2692A for extended period 8-3
8.1.3 Storing USB flash drive ..........ccccccevciieeiiiiennnne 8-4
Repackaging and transporting when retuming product........... 8-5
8.2.1 Repackaging........ccocoeieeiiiiiiiiiiieee e 8-6
8.2.2 Transporting .....cccooceeeeiiiiiee e 8-6
Calibration..........ccooiiiiii 8-7
8.3.1 Calibration .........cccoouiiiiii e 8-7
8.3.2 Instruments used for calibrating

MS2690A/MS2691A/MS2692A ........ccccveeee 8-7
8.3.3 Calibrating frequencies using

frequency counter..........cccoociiiiiii i 8-8
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8.1 Daily Maintenance and Storage

8.1.1 Daily maintenance

Before daily maintenance of the MS2690A/MS2691A/MS2692A, be sure
to turn the power off and unplug it from the AC outlet.

Panel surface dirt

When surface dirt is noticeable, after the MS2690A/MS2691A/MS2692A
has been used in a dusty environment, or when the MS2690A/MS2691A/
MS2692A has not been used for an extended period of time, wipe its

surface with a cloth moistened in detergent and wrung enough.

Screen surface dirt
If the screen surface is dirty, first wipe it dry with a soft cloth. If the dirt
persists, wipe the surface gently with a cloth dipped in detergent and

wrung enough.

Loose screws
Use a Phillips screwdriver to tighten screws.
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8.1.2 Cautions on storage MS2690A/MS2691A/MS2692A for extended period

Wipe off dust, fingerprint marks, stains, spots, etc. from the surface of
the MS2690A/MS2691A/MS2692A before storing it. Avoid storing the
MS2690A/MS2691A/MS2692A in these places:

e Places that are exposed to direct sunlight

e Dusty places

e Damp places where condensation may occur on the
MS2690A/MS2691A/MS2692A surface

e Places where there the MS2690A/MS2691A/MS2692A may be
corroded by active gases

e Places where the MS2690A/MS2691A/MS2692A may be oxidized

e Places having temperatures and relative humidity in the following

ranges:
Temperature: —20°C or lower, or 60°C or higher
Humidity: 90% or higher

Recommended storage conditions

It is recommended that the MS2690A/MS2691A/MS2692A be stored in a
place that meets the ambient conditions suggested above, plus the
following conditions, if it is not to be used for a long period of time:

e Temperature: 5°C to 45°C
e Humidity: 40% to 80%
e Little temperature and humidity fluctuations within one day
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Chapter 8 Maintenance

8.1.3 Storing USB flash drive

Store the USB flash drive at temperatures between 4°C and 53°C and
relative humidity between 8% and 90% (no condensation). Avoid storing
the USB flash drive in places that are:

Dusty or damp

Close to magnetized items
e Exposed to direct sunlight
Close to heat sources




8.2 Repackaging and transporting when returning product

8.2 Repackaging and transporting when returning product

The following describes cautions on transporting the
MS2690A/MS2691A/MS2692A.

Front panel guard

Figure 8.2-1 Guard and Carrying Belt

When carrying the unit, hold tightly the carrying belts on both sides. Do
not use the front panel guard for moving. Doing so may loosen the fixing
screws and damage the guard. (The guard is provided for protecting front

panel connectors.)
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8.2.1 Repackaging

8.2.2 Transporting

Repack the MS2690A/MS2691A/MS2692A in the packing material (box)
in which it had been delivered. If the packing material has been scrapped
or damaged, repack the MS2690A/MS2691A/MS2692A in the following

manner-

1. Wrap the MS2690A/MS2691A/MS2692A in plastic or a similar
material.

2. Procure a corrugated cardboard, wooden, or aluminum box large
enough to pack in cushioning material around the
MS2690A/MS2691A/MS2692A.

3. Place the MS2690A/MS2691A/MS2692A into the box. Then, pack in
the cushioning material around the MS2690A/MS2691A/ MS2692A
so that the MS2690A/MS2691A/MS2692A does not move around in
the box.

4. Secure the outside of the box with packaging cord, adhesive tape,
bands, or other such implements.

Avoiding as much vibrations as possible and satisfying the recommended

storage conditions is recommended for transporting.
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8.3 Calibration
8.3.1 Calibration

Perform calibration as preventive maintenance to keep the
MS2690A/MS2691A/MS2692A’s performance from becoming degraded.
Even if the MS2690A/MS2691A/MS2692A is functioning normally,
calibrate it periodically to maintain its performance.

Calibrating the MS2690A/MS2691A/MS2692A once or twice a year is
recommended. If the MS2690A/MS2691A/MS2692A fails to meet
specifications after calibration, contact an Anritsu Service and Sales
office. Contact information can be found on the last page of the printed
version of this manual, and is available in a separate file on the PDF

version.

/A CAUTION

Before performing the calibration, allow the
MS2690A/MS2691A/MS2692A and the equipment used for
the performance test to warm up at least 30 minutes to
allow them to fully stabilize. For optimal measuring
accuracy, run the MS2690A/MS2691A/MS2692A at the
temperature of 23+5°C), with low AC voltage fluctuation
(100 to 120 Vac or 200 to 240 Vac), in an environment free
from noise, vibration, dust, moisture, and other harmful
ambient conditions.

8.3.2 Instruments used for calibrating MS2690A/MS2691A/MS2692A

Table 8.3.2-1 lists the measuring instruments used to calibrate the =

MS2690A/MS2691A/MS2692A. =

(=]

=

Table 8.3.2-1 List of measuring instruments for calibration 8

)

Name of g

Recommended Required Performance Calibration Items ®

Device

Frequency Capable of 1 GHz measurement Reference oscillator
counter frequency accuracy

Capable of outputting 1 GHz signal | Reference oscillator
(Resolution: 0.01 Hz or higher) frequency accuracy
Standard radio receiver or device

with equivalent capability
(Accuracy: 1 x 10711 order or better)

Signal generator

Reference oscillator

Frequency
frequency accuracy

standard device
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8.3.3 Calibrating frequencies using frequency counter

Use a frequency counter to calibrate the reference oscillator frequency.
Use a frequency standard radio signal (signal synchronized with a
standard radio signal or with a rubidium atom standard device) offering
enough accuracy higher than the reference oscillator installed in the
MS2690A/MS2691A/MS2692A.

Table 8.3.3-1

Calibration specifications

Reference Oscillator

Aging Rate

Temperature Stability

Internal reference
oscillator

+1 x 1077/year

+2 x 1078 (5 to 45°C)

Rubidium reference
oscillator*

+1 x 10710/month

+1 x 1079 (5 to 45°C)

* Only when Rubidium reference oscillator (optional) is installed.

Calibration procedure

The procedure for calibrating the frequency using a frequency counter is
described below.

10 MHz

Reference signal

l

Reference In

10 MHz

Frequency counter MF2412C

= . gooD
ml(c)[o)! S et

MS2690/MS2691A/MS2692A

Buffer Out
10 MHz

bpoboeeeseRRe

AP el D= N
. -

73"‘5—

e e
€ 00 0010

Signal generator (MG3710A/40A)

Reference In 10 MHz j

Figure 8.3.3-1

RF Out 1 GHz

Connections for frequency calibration using frequency counter
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1. Connect a 10 MHz signal output from the frequency standard device
to the reference signal input connector (Reference In) of frequency

counter.

2. Connect the reference signal output (Buffer Out) located on the rear
panel of the MS2690A/MS2691A/MS2692A to the reference signal

input connector (Reference In) of Signal Generator.

3. Connect the RF output connector 1 of signal generator to input 1

connector of the frequency counter.
4. Set the frequency of signal generator to 1 GHz for output.

5. Set the measurement time of the frequency counter to 10 s and

measure frequency.
When the frequency does not match, the MS2690A/MS2691A/MS2692A’s
reference oscillator should be adjusted.*

6. To achieve synchronization, start the Signal Analyzer application.
Then press (Accessory) from the Main function menu of the

signal analyzer.
7. Press (Reference Clock) from the Accessory function menu.

8. Press @ (Reference Clock) then input adjustment values. The
adjustment value can be set from 0 to 1023.

9. Adjust so that frequency error is as small as possible.

*:  Perform a similar measurement after System Recovery.
Re-adjustment is required when the frequency does not match.
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F1

F2

F3

F4

F5

F6

F7

F8

m@w Sienal Analyzer

Signal Analyzer

Frequency

*79

Amplitude

*79

Trigger

Accessory

Figure 8.3.3-2

2% Signal Anakyzer *
Reference Glock

‘ Reference Clock
| o

£ Sienal Analyzer
Accessory

Reference Clock

Preset

Erase

Warm Up Message

Preselector

Reference Signal

Int Auto

Signal analyzer function menu
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Appendix A Performance Test Result Form

Performance Test Result Form

Test Report No.
Location
Date
Test person
in charge
Equipment Name: MS2690A/MS2691A/MS2692A Signal Analyzer
Serial No. Ambient °C
temperature
Power Relative %
frequency humidity
Remarks

>
o
-
o
>
2
X

V Xrpuaddy
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B Display Frequency Accuracy

MS2690A display frequency accuracy test

Setting for MS2690A
Frequency Resolution Minimum Reading Maximum
Fre?::]ncy Span Bandwidth [Hz] Frequency [Hz]
[Hz] [Hz]
1.5G 10k 300 1499999962 1500000038
200 k 3k 1499999420 1500000580
2M 30k 1499994200 1500005800
5M 30k 1499987500 1500012500
10 M 100 k 1499973000 1500027000
20 M 100 k 1499952000 1500048000
3G 3M 1493400000 1506600000
MS2691A display frequency accuracy test
Setting for MS2690A
Frequency Resolution Minimum Reading Maximum
Fre?::]ncy Span Bandwidth [Hz] Frequency [Hz]
[Hz] [Hz]
1.5G 10k 300 1499999962 1500000038
200 k 3k 1499999420 1500000580
2M 30k 1499994200 1500005800
5M 30k 1499987500 1500012500
10 M 100 k 1499973000 1500027000
20 M 100 k 1499952000 1500048000
3G 3M 1493400000 1506600000
7G 10k 300 6999999962 7000000038
50 k 3k 6999999740 7000000260
2M 30k 6999994200 7000005800
5M 30k 6999987500 7000012500
10 M 100 k 6999973000 7000027000
20 M 100 k 6999952000 7000048000
1600 M 3M 6996480000 7003520000
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MS2692A display frequency accuracy test

Setting for MS2690A
E Frequency Resolution Minimum Reading Maximum
requency Span Bandwidth [Hz] Frequency [Hz]
[Hz] [Hz] [Hz]
1.5G 10k 300 1499999962 1500000038
200 k 3k 1499999420 1500000580
2M 30k 1499994200 1500005800
5M 30k 1499987500 1500012500
10M 100 k 1499973000 1500027000
20 M 100 k 1499952000 1500048000
3G 3M 1493400000 1506600000
7G 10k 300 6999999962 7000000038
50 k 3k 6999999740 7000000260
2M 30k 6999994200 7000005800
5M 30k 6999987500 7000012500
10M 100 k 6999973000 7000027000
20 M 100 k 6999952000 7000048000
1600 M 3M 6996480000 7003520000
175G 10k 300 17499999962 17500000038
50 k 3k 17499999740 17500000260
2M 30k 17499994200 17500005800
5M 30k 17499987500 17500012500
10 M 100 k 17499973000 17500027000
20 M 100 k 17499952000 17500048000
1600 M 3M 17496480000 17503520000
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B Frequency Span Display Accuracy

Frequency span frequency display verification test

Settings for MS2690A/MS2691A/MS2692A Measurement
. Results
Frequency Signal Generator Minimum Maximum
Frequency Span [%] (f, —,')/0.8 [%]
[Hz] [Hz] f, [Hz] f,[Hz] ISPAN x 100
—100 [%]
3G 10k | 2999996000 3000004000 -0.2 +0.2
2M | 2999200000 3000800000 -0.2 +0.2
30 M | 2988000000 3012000000 0.2 +0.2
400 M| 2840000000 3160000000 -0.2 +0.2
6 G 600000000 5400000000 0.2 +0.2
7G 10k | 6999996000 7000004000 0.2 +0.2
(only for 2M | 6999200000 7000800000 -0.2 +0.2
Mszeguz 30 M| 6988000000 | 7012000000 0.2 +0.2
MS%Q{‘;&) 400 M| 6840000000 7160000000 -0.2 +0.2
2G| 6200000000 7800000000 0.2 +0.2
6.75 GHz 13.5G | 1350000000 | 12150000000 -0.2 +0.2
(only for
MS2691A
and
MS2692A)
13.25 GHz 26.5G | 2650000000 | 23850000000 -0.2 +0.2
(only for
MS2692A)
B Single Sideband Noise Level
Settings for
MS2690A/MS2691A/MS2692A
Maximum Uncertainty
Offset Center Resolution Measurement Results [dBc/Hz] [dB]
Frequency | Frequency | Bandwidth
[Hz] [Hz] [Hz]
100k | 2.0001 G 10k -116 +0.5
1M 2.001 G 30 k -137 +0.5
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B RF Frequency Characteristics

Frequency Band Mode: Normal (MS2690A/MS2691A/MS2692A)

Without Preamplifier or Preamplifier=OFF

Measurement
Frequency Caillbratlon Measured Minimum Results Maximum | Uncertainty
[Hz] alue Value [dB] Mea!sure.d Value - [dB] [dB]
[dBm] [dBm] Calibration Value
[dB]
5M -0.35 +0.35 +0.11
10M -0.35 +0.35 +0.11
20 M -0.35 +0.35 +0.11
50 M —0.35 +0.35 +0.11
100 M -0.35 +0.35 +0.11
200 M -0.35 +0.35 +0.11
500 M -0.35 +0.35 +0.11
1G -0.35 +0.35 +0.11
2G -0.35 +0.35 +0.11
3G -0.35 +0.35 +0.11
4G -0.35 +0.35 +0.11
5G -0.35 +0.35 +0.11
6 G -0.35 +0.35 +0.11

Frequency Band Mode: Normal (MS2690A/MS2691A/MS2692A)

With Preamplifier and Preamplifier=ON

Measurement
Frequency Calibration | Measured Minimum Results Maximum | Uncertainty
[Hz] Value Value [dB] Mea_sure_d Value - [dB] [dB]
[dBm] [dBm] Calibration Value
[dB]

50 M -0.65 +0.65 +0.15
100 M —-0.65 +0.65 +0.15
200 M -0.65 +0.65 +0.15
500 M -0.65 +0.65 +0.15

1G —0.65 +0.65 +0.15
2G —0.65 +0.65 +0.15
3G —-0.65 +0.65 +0.15
4G -0.65 +0.65 +0.15
5G —-0.65 +0.65 +0.15
6G —0.65 +0.65 +0.15
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Frequency Band Mode: Normal (only for MS2691A/MS2692A)

Measurement
. . Results
Frequency Calibration | Measured Minimum Maximum | Uncertainty
[Hz] Value Value [dB] Measured Value — [dB] [dB]
[dBm] [dBm] Calibration Value
[dB]
6.01G -1.50 +1.50 +0.30
8G -1.50 +1.50 +0.30
10G -1.50 +1.50 +0.30
12 G -1.50 +1.50 +0.30
13.5 G -1.50 +1.50 +0.30
Frequency Band Mode: Normal (only for MS2692A)
Measurement
. . Results
Frequency Calibration | Measured Minimum Maximum | Uncertainty
[Hz] Value Value [dB] Measured Value — [dB] [dB]
[dBm] [dBm] Calibration Value
[dB]
13.51 G -2.50 +2.50 +0.70
16 G -2.50 +2.50 +0.70
20 G —2.50 +2.50 +0.70
20.01 G -2.50 +2.50 +0.70
23 G —2.50 +2.50 +0.70
26.5 G -2.50 +2.50 +0.70
Frequency Band Mode: Spurious (only when Option 003 is installed)
Measurement
; ; Results
Frequency Calibration | Measured Minimum Maximum | Uncertainty
[dBm] [dBm] Calibration Value
[dB]
3.01G -1.50 +1.50 +0.30
4G -1.50 +1.50 +0.30
5G -1.50 +1.50 +0.30
6 G -1.50 +1.50 +0.30




Appendix A Performance Test Result Form

B Display Average Noise Level

Frequency Band Mode: Normal

Without Preamplifier

Center Frequency
[Hz]

Display Average Noise
Level (dBm/Hz)

Specification Value

100 k

-135

1M

—145

30 M

99 M

999 M

1999 M

2399 M

—155

2999 M

3999 M

—-153

4999 M

5999 M

—152

6001 M

8001 M

9999 M

-151

11499 M

13499 M

—-150

13501 M

16999 M

19999 M

—147

20001 M

22999 M

26499 M

-143

Note:

9 kHz to 5999 MHz for the MS2690A
9 kHz to 13500 MHz for the MS2691A
9 kHz to 26500 MHz for the MS2692A

A-7
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Appendix A Performance Test Result Form

Frequency Band Mode: Normal

With Preamplifier and Preamplifier=ON

Center Frequency

Display Average Noise

Specification Value

[Hz] Level (dBm/Hz)

100 k -150
1M -159

30 M

99 M
999 M -166

1999 M

2399 M
2999 M -165
3999 M —-164
4999 M -161
6000 M -159

Note:

100 kHz to 6000 MHz for the MS2690A
100 kHz to 6000 MHz for the MS2691A
100 kHz to 6000 MHz for the MS2692A




Appendix A Performance Test Result Form

Frequency Band Mode: Normal

With Preamplifier and Preamplifier=OFF

Center Frequency

Display Average Noise

Specification Value

[Hz] Level (dBm/Hz)
100 k -135
1M —145
30 M
99 M
999 M -153
1999 M
2399 M
2999 M —152
3999 M -151
4999 M -150
5999 M -149
6001 M
8001 M -151
9999 M
11499 M 150
13499 M
13501 M
16999 M -147
19999 M
20001 M
22999 M —143
26499 M

Note:

9 kHz to 5999 MHz for the MS2690A
9 kHz to 13500 MHz for the MS2691A
9 kHz to 26500 MHz for the MS2692A
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Appendix A Performance Test Result Form

Frequency Band Mode: Spurious

(Only when Option 003 is installed)

Center Frequency
[Hz]

Display Average Noise
Level (dBm/Hz)

Specification Value

100 k

-135

1M

—145

30 M

99 M

999 M

1999 M

2399 M

—155

2999 M

-153

3001 M

4999 M

5999 M

—148

6001 M

8001 M

9999 M

—-151

11499 M

13499 M

—150

13501 M

16999 M

19999 M

—147

20001 M

22999 M

26499 M

—143

Note:

9 kHz to 13500 MHz for the MS2691A
9 kHz to 26500 MHz for the MS2692A

A-10




Appendix A Performance Test Result Form

B Second Harmonic Wave Distortion

Second harmonic wave measurement

Without Preamplifier

Settings for MS2690A/MS2691A/MS2692A Measurement Maximum [dBC] Uncertaint
Frequency Ref_Level Applicable Results (Mixer Input [dB] y
[MHZz] [dBm] LPF [dBc] Level=—30 dBm)
10 -10 SLP-10.7
(2-stage series) 1.5
51 ~10 | SLP-50+ 60 15
101 -10 SLP-100+ +1.5
401 —-10 | VLF-400(+) +1.5
801 -10 SLP-850+ +1.5
1001 —-10 | VLF-1200(+) +1.5
1801 -10 | VLF-2250(+) -75 +1.5
(2-stage series)
2999 -10 VLF-3000(+) +1.5
(2-stage series)
Second harmonic wave measurement With Preamplifier
Settings for MS2690A/MS2691A/MS2692A Measurement Maximum [dBc] Uncertaint
Frequency Ref_Level Applicable Results (Mixer Input [dB] Y
[MHz] [dBm] LPF [dBc] Level=-30 dBm)
10 -10 SLP-10.7
(2-stage series) 1.5
51 ~10 | SLP-50+ =50 15
101 -10 SLP-100+ +1.5
401 -10 | VLF-400(+) +1.5
801 -10 SLP-850+ +1.5
1001 ~-10 | VLF-1200(+) +1.5
1801 -10 | VLF-2250(+) —55 15
(2-stage series) )
2999 -10 VLF-3000(+) +1.5
(2-stage series) ’
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Appendix A Performance Test Result Form
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Appendix B Panel Keys and Keyboard Operations

Table B-1 Correspondences between panel keys and keyboard operations

Panel Key USB Keyboard
¢ [Preset] [Ctrl]+[Shift]+[R]
@ [Topl [Ctrll+[Shift]+[1]
o [F1] [F1]
= [F2] [F2]

() [F3] [F3]

G [F4] [F4]

(= [F5l [F5]

e [Fel [Fé]

o [F7] [F7]

e [F8] [F8]

() [Back] [Ctrl]+[Shift]+[«]
[Morel [Ctrl]+[Shift]+[—]
(== [Tracel [Ctrll+[Alt]+[V]
wase | [Measure] [Ctrl]+[Alt]+[X]

\ Encoder
] [Right rotation]

e

Mouse wheel
[Scroll for above]

Encoder

Mouse wheel

- ‘& [Left rotation] [Scroll for below]
[1] [1]

> -l -]

[1] [1]

= [ []

@ [Enter] [Enter]

>
o
o
®
S
=
*

q Xrpuoddy



Appendix B Panel Keys and Keyboard Operations

Table B-1 Correspondences between panel keys and keyboard operations (Cont’d)

Panel Key USB Keyboard
e [o] [0]
) [l [1]
G [2] [2]
) (3] (3]
L [4] 4]
) (5] (5]
e 6] (6]
@ [ [7]
) [8] (8]
2 [9] [9]
o [.] [.]
G [+ [-]
@, [Shift] [Shift]+
cnes)  [Cancell [Esc]
(es] [BS] [Back Space]
(=) I[Singlel [Ctrl]+[Shift]+[F1]
@ [Continuous] [Ctrl]+[Shift]+[F2]
(es)  [Frequency] [Ctrl]+[Shift]+[0]
(] [Span] [Ctrl]+[Shift]+[1]
(e  [Amplitude] [Ctrl]+[Shift]+[2]
(uere]  [Marker] [Ctrl]+[Shift]+[3]
(e [BWI [Ctrl]+[Shift]+[4]
(s [Trigger/Gatel [Ctrl]+[Shift]+[5]
(@es=g [Time/Sweep] [Ctrl]+[Shift]+[6]
(=) [Peak Search] [Ctrl]+[Shift]+[7]
&g [Savel [Ctrl]+[S]
G [Recalll [Ctrl]+[O]
E2J [Copyl [Ctrl]+[Shift]+ [8]
> [Cal [Ctrl]+[Shift]+[9]

The figure in [Ctrl]+[Shift]+“figure” cannot be entered by the
numeric keypad.




Appendix C Virus Check Procedure (WES 2009)

It is the customer’s responsibility to purchase, install, and operate

anti-virus software on the MS269xA. Follow the manual of the anti-virus

software you purchased.

This document explains the procedure of virus scanning without

installing any anti-virus software on the MS269xA. Virus scanning can

be performed by assigning the equipment drives to network drives on an

external computer on which anti-virus software is installed.

Even if network drives cannot be scanned using your software, scanning

might be possible by dragging and dropping a network drive onto the

anti-virus software icon in Windows Explorer.

CA1

C.2

C.3

C4

C.5

C.6

C.7

C.8

C.9

C.10

C.11

Connecting External PC to MS269xA. ...............ccueeeee. C-3
) 2

Checking IP address of MS269XA..........ccccccveeeiiinnnnne C-3
g

Configuring shared settings............ccooeiiiiiiiiiinninnes C-4
S 2

Changing the user account for the equipment ............ C-5
) 2

Shared Settings for MS269XA ...........occciiieeeeeeeeiees C-8
A

Mounting the equipment drives to

the external computer drives ..........cccvviiiiiieiniennnn. C-10
S 2

Scanning for VIrUS ........coooiiiiiiiiiiiieee e C-1
A

Unmounting the equipment drives from the external
COMPULEr ArIVES ..o C-11
A

Making the equipment drives unshared .................... C-11
S 2

Restoring the previous user account setting for the
EQUIPMENT . ... C-11
¥

Enabling Simple File Sharing ..o C-12
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Appendix C  Virus Check Procedure (WES 2009)

Notes:

Be sure to follow the procedure described in this document. If
this procedure is not followed, not only will it not be possible to
check for viruses, but the equipment might become unusable.

If the equipment runs abnormally after removing viruses,
execute system recovery to restore all drives to the factory
default settings. For the procedure, refer to Section 5.3 “System
Recovery Functions”.

After performing system recovery, the firmware might have to
be upgraded to the latest version depending on when the

equipment was released.

Before using anti-virus software, be sure to check its usage and
the license scope.




C.1 Connecting External PC to MS269xA

C.1 Connecting External PC to MS269xA

Connect MS269xA and the external PC with LAN cable.

For details about how to set up the network for the MS269xA, see

Chapter 1 “Basics of Remote Control” in the
MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A Signal
Analyzer Operation Manual (Main Frame, Remote Control).

C.2 Checking IP address of MS269xA

If the IP address is automatically assigned upon establishing a DHCP
connection, check the IP address by using the following procedure:

1. Display the MS269xA Windows desktop.

To display the Windows desktop, right-click anywhere on the screen
and select Show the Desktop.

2. Display the MS-DOS Prompt. Click Start > All Programs >
Accessories > Command Prompt on the Windows desktop.

Internet ,J My Documents
Internet Explorer

(} My Pictures

&™) E-mail
\JJ Outlook Expres: (@ SetProgram Access and Defauls
— %0 ‘Windows Catalog

*“ ‘Windows Update

5 3 @ Accessibility 3
1) =ames ¥ [ Communications 3
@ Startup 3 @ Entertainment 3
Q Internet Explarer @ Syskem Tools (3
n MsH . Address Book
t‘éj Outlook Express _:j Calculator
.. Remote Assistance cx  Command Prompt
G’) ‘windows Media Plaver _5, Notepac“w
3 ‘windows Messenger t_)) Program Compatibility Wizar:
@ Windows Mavie Maker 1.5 Pairt
@ Antitsu Corporation 3 U Synchronize
All Programs .@ Mational Instruments b @3 Tour Windows %P
Log OFF @ Turn Off ¢ J twindows Explaorer
A wordrad
' start E Signal Anakyzer | E Signal Generator [ =3 Applications

3. Enter the following:
ipconfig

The assigned IP address displays as shown.
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Appendix C Virus Check Procedure (WES 2009)

mmand Prompt

icrosoft Windows RP [Version 5.1.26801
{C>» Copyright 1985-2081 HMicrosoft Corp.

C:sDocuments and Settings“~AMRITSU>ipconfig

Hindows IP Configuration

Ethernet adapter Local Area Connection:

IP Address. 192.168.8.1

Default Gateway . 192 _168.8.2

C:sDocuments and Settings~ANRITSU>_

C.3 Configuring shared settings

Simple File Sharing is enabled for the equipment by default. If
authentication is performed by way of a network while Simple File
Sharing is enabled, the accessing user is regarded as having a Guest
account and cannot access important folders and files such as the
Windows folder. To avoid this, use the following procedure to temporarily
disable Simple File Sharing.

1. On the MS269xA Windows desktop, click Start > My Computer.
2. In the Tool menu, click Folder Options, and click the View tab.

3. From the Advanced Settings list, make sure that the Use simple file
sharing (Recommended) is NOT selected.

General  Wiew I File T_l,lpesl Offline FiIesI

i~ Folder views
You can apply the view [such az Details or Tiles) that
you are uzing for thiz folder to all folders.

Apply to All Folders I Beset All Folders |

Advanced settings:
{® Do nat show hidden files and folders ;I
O Show hidden files and folders
O Hide extensians for known file types
Hide pratected operating system files [Recommended)
O Launch folder windows in a separate process
Remember each folder's view settings
O Festore previous folder windows at logon
O Shaw Control Panel in My Computer
Show encrupted or compressed NTFS files in color
-up d

Restare Defaults |

k. | Cancel | Apply |

4. Click OK.




C.4 Changing the user account for the equipment

C.4 Changing the user account for the equipment

This section describes how to change the user account used when the

equipment drives are mounted to network drives.

1. On the MS269xA Windows desktop, click Start > Control Panel.
2. Click Administrative Tools from the Control Panel.
B Control Panel o |
File Edit ‘jew Favorites Tools  Help ‘ 11.’
\_J Back - \_’:] - lj}‘ /..-j Search Folders = | F ?
Address | Cantrol Panel [ G0
Mame = | Zamments | -
-f_'p..ﬂccessihility Cptions Adjust wour comput. ..
% add Hardware Installs and trouble,,, |

‘L)Add or Remove Programs

Administrative Tools

Install or remove pr...
Configure administr. ..

‘.“ Automatic Updates Set up Windows to ..
r';ﬂDate and Time Set the date, kime, ...
ﬁt Display * *
EFolder Options | Set the date, time, and kime zor
[ NN mdd Lo a4 LII
3. Click Computer Management.
B% Administrative Tools o ]
File Edit ‘Wiew Fawvorites Tools  Help ‘ #
- 6y - @ B »
@ Back. =P lj}‘ P Search Falders = [ 3
Address |4 Administrative Tools j &0
Mame = | Size | Type |‘
-@Cc'mponent Services 2KB Shorkcut
= _omputer Management ZKB Shorbout
Data Sources (ODBC) 2KB Shorkcut
E| Event Wiewer 2KB  Shortcut
%Internet Information Services 2ZKB Shorkcut _—
@ Local Security Palicy Z2KB shorkcut _g
EeMicrosoft MET Framework 1., 2ZKB Shorkcut T
%\hﬂi.—un.—nﬁl— RICT Cv=raminmels 1 bl Ty =1 CT»I-.—- ik hl g
1 Ll - o
X

>
=]
o
(]
B
(oW
[
»
Q



Appendix C Virus Check Procedure (WES 2009)

4.

5.

6.

In the Computer Management tree,
click Users under Local Users and Groups.

_U:, Computer Management

‘g Ele Action Yiew ‘Window Help

=10

=8l

s BmXER @

@ Computer Management (Local)

Mame | Full 1ame

| Diescription

= @ Systenm Tools
Event Yiewer

uy Performance Logs and Alerts
2, Device Manager
EI@ St_orage

mndministrator

2 sspneT A3,

QGuest

WET Machine Account

QHeIpAssistant Remate Desktop Help Assi, .
mIUSR_SNEZD... Internet Guest Account

QIWAM_SNSZD... Launich I15 Process Account
QSUPPORT_SS. . CN=Microsoft Corporation...  This is a vendar's account: For the k

E Computer Management

Q File  Action  Wiew window  Help

Built-in account For administering th

Account used for running the ASP |
Built-in account for quest access to
Account For Providing Remote Assis
Built-in account For anamyrmals ace
Built-in account For Inkernet Inform

Right click the user account ANRITSU to use,
and click Set Password....

=101%]

| =Ll x|

e [AEXEB[ 2

Computer Management (Local)
Em System Tools
@ Event Viewer
Shared Folders
= % Local Users and Groups
a Users
D Groups
Performance Logs and Alerks
g Device Manager
@ Storage

Removable Storage
-l Disk Defragmenter

Marme

| Full Mame

| Description

lg.ﬂn:lmmistratnr

8 asPrET
lgGuest
QHalpAssistant
QIUSR_SNEZDD723945
QIWAM_SN6200723945
%SUPPORT_SSSQ“SBD

All Tasks 3

Delete
REname

Properties

Help

Set Password for ANRITSU

You are logged in as "ANRITSU". Y'ou have chosen to reset the pazsword For wour local
UgEr account.

Fiesetting thiz password might cause imeversible loss of information. For zecurity reasons,
‘windows protects certain infarmation by making it impozzible to access i the password is

reset.

Thig data lozz will ocour the nest time you log off.

“fou should uze thiz command only if pou've forgotten the password and do not have a
pazaword reset digk. IF you know the current password and want to change it, use User

Accounts in Control

| Panel.

Far additional information, click Help.

Fr

oceed Cancel

Help

Builk-in account for administe

Account used For running th
Built-in account for guest ao
si... Account For Providing Remaot

Built-in account for anonyme
unt  Built-in account: For Internet
n... Thisis avendor's account Fo

When the message below is shown, click Proceed.

X




C.4 Changing the user account for the equipment

7. Type “ANRITSU” for the password of the user account ANRITSU.

HNew paszword: T

LConfirm passwond: Ii""u

& IF you elick OK. the following will occur;

. Your local user account will immediately loze access to all of itz
enciypted files, stored pazswords, and personal security
certificates.

. Any pazsword reset disks you have created will no longer
work.,

If wou click Cancel, the pazsword will not be changed and no data lozs will

OCEUr.
)4 I Cahicel

8. Confirm and click OK.
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Appendix C Virus Check Procedure (WES 2009)

C.5 Shared Settings for MS269xA

1. On the MS269xA Windows desktop, click Start > My Computer.

2. Right-click the C drive.
3. Click Properties.
4. Click the Sharing tab.

System (C:) Properties ) 21 x|

General | Tools | Haidware Sharing I Secuity | Quota |

L “You can share this folder with other users on your
- network. To enable sharing for this folder, click Share this
folder.

" Do pot share this folder

g “
Share name: |C$ 3
Comment; IDeFauIt share

User limit: @ Marimum allowed

€ Allows this number of users: | _.J:l

To et permissions for users who access this
falder over the network, click Permissions.

To configure settings for offine access, click ¢ l
Cacking Caching

New Share I

Permissions I

0K I Cancel l Spply |

5. To disable currently enabled folder sharing setting,
turn on Do not share this folder.

6. Click Apply.
20 x|

Generall Tools I Hardware  Sharing ISecurityl E!uotal

*'ou can share this folder with ather uzers on your
network. Ta enable sharing for this folder. click Share thiz
falder.

®)

" Share thiz folder

Share narme: |E$ j
Comment: ID efault share
Wiser irt: & Mavirmumeallowed

€ Al this rumber of Users: I =
- =]
To zet permissions for uzers who access thiz mp |
falder over the network, click Permissions. —
To configure settings for offline access, click Caching |
Caching.

[ ew Share

i

(6)
ok I Cancel Gppl}l




C.5 Shared Settings for MS5269xA

7. Sharing dialog box appears. Click Yes.
sharing |

1 This share was created For administrative purposes only, The share wil reappear when the Server service is stopped
. and restarted or the computer is rebooted. Are you sure you wish to stop sharing C$7

8. Turn on Share this folder.

9. Click Permissions.

System Disk (C:) Properties x|

General | Taols | Hardware Sharing ISecurit}ll Quota |

= You can share this folder with other ugers on your
netwark. Ta enable sharing for this folder, click Share this
falder.

" Do not share this Falder

Share name: IE

LComment: I

Ulzar limit: % Mavimum allowed

€ Allow this number of users: I s |
- el
To zet permissionz for uzers who access thi Bl 9
folder over the netwark, click Permigsions. @) ( )
T configure settings for offing access, click Caching |
Caching.

“windows Firewall iz configured to allows this folder to be shared
with other computers on the network.

“iew vour ‘Windows Firewall settings

ok I Cancel Apply

10. Select Allow for Full Control.
2

Share Permizsions |

[Group ar user names:

!ﬁ Evemyone

Add... | Bemove |
Permigsions for Everpone Deny
Full Contral ( 1 0) O
Change O
Read O

(11) (| Ok D Cancel | Apply |

11. Click OK to close the two dialog boxes respectively.
12. Repeat steps 3 to 11 to the D drive.
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Appendix C Virus Check Procedure (WES 2009)

C.6 Mounting the equipment drives to the external
computer drives

On the computer connected by way of the network (which is used to run
the anti-virus software), mount (assign) all the shared drives of the
MS269xA as network drives.

1. On the external PC, click Start on the Windows taskbar.
2. Right click My Network Places, and click Map Network Drive.
3. Enter “The IP address of MS269xA + drive name” for the folder name.
Example When the IP address of the MS269xA is 192.168.0.1:
To mount the C drive, specify Y for Drive and \\192.168.0.1\c for Folder.
To mount the D drive, specify Z for Drive and \\192.168.0.1\d for Folder.

Map Network Drive x|

Windows can help you connect to a shared network Folder
and assign a drive letter to the connection so thak waou can

‘\‘ access the Folder using My Computer,
- —
|

Specify the drive letter Far the connection and the Folder
that wou want to connect ko
3)

Falder: I".".1‘32-16‘3-':'-1".E - Erowse. .. |

Drive: i

| 4

Example: \\serverishare

(4) Ennnect using a different user name. l

Sign up For online storage of connect ko a
network server,

= Back: I Finish I Cancel |

4. Click Connect using a different user name.

5. Enter “ANRITSU” for the User name, and also “ANRITSU” for the
Password (as specified in C.4, Step 7).

x

By default, ywou will connect to the network Folder as
To connect as another user, enker

their user name and password below, (5)
- J Browse:. . |
(6) l K ! Cancel |

6. Click OK > Finish to complete.
7. Repeat steps 2 to 6 to the D drive.

€7 ANRITSU

Uset name:
Password: | sesnnns

C-10



C.7 Scanning for virus

C.7 Scanning for virus

Scan the network drives mounted on the external computer for viruses.

Even if network drives cannot be scanned using your software, scanning
might be possible by dragging and dropping a network drive onto the
anti-virus software icon in Windows Explorer.

C.8 Unmounting the equipment drives from the

external computer drives
1. On the external PC, click Start on the Windows taskbar.
2. Right click My Network Places, and click Disconnect Network Drive.

3. Unmount the two mapped drives.

C.9 Making the equipment drives unshared
1. On the MS269xA Windows desktop, click Start > My Computer.
2. Right-click the C drive.
3. Click Properties.
4. Click the Sharing tab.
5.  Turn on Do not share this folder.
6. Repeat steps 2 to 5 to the D drive.

C.10Restoring the previous user account setting for the
equipment

The user accont password has been changed in Section C.4 "Changing

the user account for the equipment" for mounting the equipment drives

to network drives of the external computer. Restore the password before

>
]
<]
o
S
2
X

change in the same way as it was changed. Note that no password is

specified by default.
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Appendix C Virus Check Procedure (WES 2009)

C.11Enabling Simple File Sharing

Simple File Sharing has been disabled in Section C.3 “Configuring
shared settings” for sharing drives. To restore the original settings,
enable Simple File Sharing by using the following procedure:

1.  On the MS269xA Windows desktop, click Start > My Computer.

2. In the Tool menu, click Folder Options, and click the View tab.

3.  From the Advanced Settings list, make sure that the Use simple file
sharing (Recommended) is selected.

21

General View | File Types | Offine Files |

- Folder views
. You can apply the view (such as Details or Tiles) that
you are using for this folder to all folders.

Apply to All Folders I Beset All Folders I

Advanced settings:
® Do not show hidden files and folders ﬂ
O Show hidden files and folders
[ Hide extensions for knowin file types
Hide protected operating system files (Recommended)
[ Launch folder windows in a separate process
Remember each folder's view settings
[ Restore previous folder windows at logon
[ Show Control Panel in My Computer
Show encrypted or compressed NTFS files in color
™ i deckion items

-

Restore Defaults

ok | concel | pph |

4. Click OK.

C-12



Appendix D Virus Check Procedure (WES 7)

It is the customer’s responsibility to purchase, install, and operate

anti-virus software on the MS269xA. Follow the manual of the anti-virus

software you purchased.

This document explains the procedure of virus scanning without

installing any anti-virus software on the MS269xA. Virus scanning can

be performed by assigning the equipment drives to network drives on an

external computer on which anti-virus software is installed.

Even if network drives cannot be scanned using your software, scanning

might be possible by dragging and dropping a network drive onto the

anti-virus software icon in Windows Explorer.

DA
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D.4

D.5

D.6

D.7
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Connecting External PC to MS269XA...........ccccceeeeee. D-3
¥
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0
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Appendix D Virus Check Procedure (WES 7)

Notes:

Be sure to follow the procedure described in this document. If
this procedure is not followed, not only will it not be possible to
check for viruses, but the equipment might become unusable.

If the equipment runs abnormally after removing viruses,
execute system recovery to restore all drives to the factory
default settings. For the procedure, refer to Section 5.3 “System
Recovery Functions”.

After performing system recovery, the firmware might have to
be upgraded to the latest version depending on when the

equipment was released.

Before using anti-virus software, be sure to check its usage and
the license scope.




D.1 Connecting External PC to MS269xA

D.1 Connecting External PC to MS269xA

Connect MS269xA and the external PC with LAN cable.

For details about how to set up the network for the MS269xA, see
Chapter 1 “Basics of Remote Control” in the
MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A Signal
Analyzer Operation Manual (Main Frame, Remote Control).

D.2 Checking IP address of MS269xA

If the IP address is automatically assigned upon establishing a DHCP
connection, check the IP address by using the following procedure:

1. Display the MS269xA Windows desktop.
To display the Windows desktop, right-click anywhere on the screen
and select Show the Desktop.

2. Display the MS-DOS Prompt. On the MS269xA Windows desktop,
move the mouse pointer to the bottom of the screen to display the
Windows taskbar. Click Start > All Programs > Accessories >

Command Prompt.

1 windows Update -l —
o KPS Viewer |
Accessories
C

ANRITSL

o a Network Projectar
B Cornect to a Projsctor

ﬁ Math Input Panel

| Motepad

ol Paink

& Remoke Deskbop Connection Music

Documents

Pictures

3] Run
}, Snipping Tool Games
1, Sound Recorder
Sticky Motes G

) sync Center
o Windows Explorer Control Panel
:'_'ﬂ_ Windows Mobility Center
=] wordPad —! Devices and Printers
Ease of Access
System Toals Defaulk Programs
Tablet PC
Windows PowerShell | Helpand Support

Shut down | »
4 Back
Cistart !
=] .

3. Enter the following:

>
o
S
)
S
=
X

ipconfig

The assigned IP address displays as shown.
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Appendix D Virus Check Procedure (WES 7)

indows' system32 cmd.exe

Microsoft Windows [Uersion 6.1.760811]
Copuright <c? 2018 Microsoft Corporation. All rights reserwved.

C:wUzers~ANRITEU  ipconfig

Hindows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DHE Suffix
Link—1ncal TPuf_Addwece

IPv4 Address. . . .

Subnet Mask . . .

Default Gateway .

felQA--FfRF?-ha9@:cl14:-9da3d=x2
192 _168_8.1
Zhh 2L . 285 .8

D.3 Configuring shared settings

Simple File Sharing is enabled for the equipment by default. If
authentication is performed by way of a network while Simple File
Sharing is enabled, the accessing user is regarded as having a Guest
account and cannot access important folders and files such as the
Windows folder. To avoid this, use the following procedure to temporarily
disable Simple File Sharing.

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Click Start >
Computer.

2. In Organize menu, click Folder and search options, and click View tab.

3. Advanced Settings list, turn off Use Sharing Wizard (Recommended)
check box.

x
General (2)

r— Folder views

*f'ou can apply the view [such az Details or lcong] that
IEER wou are uzsing far thig falder ta all folders of this type.

Apply to Folders I Beset Folders |

Advanced settings: g

O Launch falder windaws in a separate process ;I
O Restore previous falder windows at lagon

Shove drive letters

Show encrypted or compreszed MTFS files in color

Show pop-up description for folder and deskhop iterns

YpIng
O Automatically type into the Search Box
& Select the tppad item in the visw

-

Festare Defaults |
(4) I kK il Cahcel | Apply |

4. Click OK.




D.4 Changing the user account for the equipment

D.4 Changing the user account for the equipment

This section describes how to change the user account used when the
equipment drives are mounted to network drives.

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Click Start >
Control Panel.

2. Click Administrative Tools from the Control Panel.

[ All Control Panel Items -0l x|
—_ —_ |
( )( ) @ ~ Control Panel ~ All Control Panel Ikems - - l‘a]|
- o = o
Adjust your computer’s settings I_View byt Largeicons ™ I
— e w— ——

|»

Action Center (2) (= Administrative Tools

BitLocker Drive Encryption —? Color Management

Credential Manager Date and Time

AutoPlay @Qy Backup and Restore
L

d

©

'. Default Programs Desktop Gadgets

@ ~
'J.H Device Manager ,.g.v_e'] Devices and Printers

3. Click Computer Management.
_lnix]

A ol - I
g\ /“\ jj = Control Panel = All Control Panel Thems = Adminiskrative Tools - lm]‘
Crganize ~ [ Open 4= - El '@'
- . e -
N E avorites 21 Mame Date modified | Type =
B Desktop = Component Services 7/29)2015 514 aM Shorkcuk
& Downloads (3) !
£ Recent Pl
=2 Reeent Hace Data Sources (QDBC) 7/29/2015 5114 AM  Shorbcut
— @ Ewvent Yiewer 712912015 5:14 &M Shortout
- Libraries
3 Documants & Internet Information Services (1151 6.0 Mana..,  7/29/20155:13 AM Shartouk
A1 Music ﬁ@ Intermet Information Services (I15) Manager F/29j2015 513 aM Shortout
=] Pictures &l 1531 Initiator 7292015514 AM Sharkeut
B videos [ Local Security Policy 7/29/20155:14 AM  Shaorkeut
- @:'ﬂ Performance Monitor 712912015 5:12 AM Shortout B
I Computer [ R T - FIARIC C1 5 Ala Chmkmn b

>
o
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X
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Appendix D Virus Check Procedure (WES 7)

4. In Computer Management tree, click Users under Local Users and
Groups.

ﬂ[omputer Managenment
File  Ackion ‘ew Help

&= [ 7[mXE = E

(A Computer Management {Local) Marne | Full Marme

| Descripkion

=] '[IJ._!: Syskern Tools #, administrator Built-in acce
(5 Task Scheduler AMRITSL
f2] Event Wiever A Guest Built-in acce

| Shared Falders
=l # Local Users and Groups
@
| Groups
-@“‘. Performance
oy Device Manager
= =5 Storage
=5 Disk Management:

4 Services and Applications

5. Right click the user account ANRITSU to use,
and click Set Password...

ﬂ;!l:umputer Management
File  Action Wiew  Help

&= | HEIRE = HE

éé' Compuker Management (Local) Marme | Full Mame
= '[[’I_!; System Tools i
@ Task Scheduler
@ Ewent Viewer

| Descripkion
Builk-in acce

Built-in acce
2| Shared Folders all Tasks »
Bl fl Local Users and Groups
; Users Delete
| Groups Rename
'591 Petforrnance Properties
gy Device Manager
= =5 Storage Help
=3 Disk Management:

:::';;, Services and Applications

6. When the message below is shown, click Proceed.

Set Password for ANRITSU =l

You are logged in as "ANRITSU". YYou have chosen to reset the password for your local
I_\ user accaount.

Fiesetting this pazzword might cause imeversible logs of information. For security reazons,
‘windows pratects certain information by making it impossible to access if the password iz
resel,

Thiz data lozs will oocur the nest time you log off.

“You should uze thiz command only if you've forgatten the password and do not have a
pazzword rezet disk. |f you know the current pazsword and want to change it, press
CTRL+ALT+DELETE and click Change Pazsword.

Far additional infarmation, click Help.

(6)' Proceed II Cancel Help

D-6



D.4 Changing the user account for the equipment

7. Type “ANRITSU” for the password of the user account ANRITSU.

Set Password for ANRITSU e |

v pazewornd: (7) I""iu

Canfirn password: |"""0|

v Fyou click OK, the fallawing will accur:
Your local uzer account will immediately loze acceszs to all of itz
encrypted files, stored passwords, and personal secunty certificates.,

I wous click Cancel, the pazsword will not be changed and no data lozs will

OCELI.
(8) I 0K “ Cancel

8. Confirm and click OK.
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Appendix D Virus Check Procedure (WES 7)

D.5 Shared Settings for MS269xA

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Click Start >
Computer.

2. Right-click the C drive.
3. Click Properties.
4. Click the Sharing tab.

= System Disk {C:) Properties ﬁl
Security | Previous Yersions | Quata | Cuztomize
General I Tools I Hardware
~ Metwark File and Falder Sharing (4)
C:A

Mat Shared

Metwark Path:
Mat Shared

Share... |

—Advanced Sharing

Set custom permizsions, create multiple shares, and set other
advanced sharing optiohs.

(5 I r5‘.ﬁ«cl\-'anceclSharing... I

i~ Pazzword Protection

FPeople without a user account and pazsword for this computer
can access folders shared with everyone.

To change this setting, use the Network and Sharing Center.

aK Cancel Apply

Click Advanced Sharing...

6. Turn off Share this folder check box to disable currently enabled
folder sharing setting.

x4
[ Share this Folder (6)

—Settings
Share name:
|c
Add Remove
Limik the number of simultaneous users ko 20 =
Comments:

Permissions | Caching |

(7) | Cancel | Apply

7. Click OK.




D.5 Shared Settings for MS269xA

8. Sharing dialog box appears. Click Yes.
shaing

l There are 1 file{s) open by 1 user(s) connected to C. IF vou stop sharing , the files will close, which
may cause these users ko lose data, Do you want to continue?

O] _ |

9. Turn on Share this folder check box.

10. Click Permissions.
x4
v share this folder (9)

—Settings

Share name:

|c

Add Remave

Limik the number of simultaneous users ko 20 -

Comments:

(10)
I Permissions |I Carhing |

[0]:4 I Cancel | Apply

11. Turn on Allow check box of Full Control.
5,

Share Permizzions |

[Group or Lger names;
a Everyone

Add.. | Remaye |

1

Permizssions for Everyone Deny oS
Full Contral O g
Change O E‘
Read O x

Learn about access contol and permissions

(12) Cancel | Apply |

12. Click OK to close the two dialog boxes respectively.

{ Xtpueddy

13. Repeat steps 3 to 12 to the D drive.
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D.6 Mounting the equipment drives to the external
computer drives

On the computer connected by way of the network (which is used to run
the anti-virus software), mount (assign) all the shared drives of the
MS269xA as network drives.

1. On the external PC, click Start > Computer on the Windows taskbar.

2. Right click Network on the Navigation window and click Map
network drive...

My Computer »

Organize - System properties Uninstall or change a program Map network drive
4.7 Favorites 4 Hard Disk Drives (1)
B Desktop Windows7 (C:)
& Downloads w - I
s 249 GB free of 287 GB
M/
4 €l Netwo
Collapse

Open in new window
@5 TortoiseSYN v

Map network drive.., |(2)
Disconnect network drive...

Delete

. | Memory: 4.00 GB
" Properties |

3. Enter “The IP address of MS269xA + drive name” for the folder
name.

Example When the IP address of the MS269xA is 192.168.0.1:

To mount the C drive, specify Y for Drive and \\192.168.0.1\c for
Folder.

To mount the D drive, specify Z for Drive and \\192.168.0.1\d for
Folder.

D-10



D.6 Mounting the equipment drives to the external computer drives

==

N, % Map Network Drive

What network folder would you like to map?

Specify the drive letter for the connection and the folder that you want to connect to:

(3)

Drive: [‘f‘: -

Folder: W192.168.0.14¢ -

Example: \\server\share

0
(4)|1ﬂ Connect using different gredentialsl

Connect to a Web site that you can use to store your documents and pictures.

(5)' Finish I Cancel

F

Turn on Connect using different credentials check box.
Click Finigh.

Enter “ANRITSU” for the User name, and also “ANRITSU” for the
Password (as specified in D.4, Step 7).

Enter Network Password
Enter your passwerd to connect to: 192.168.0.1

S

/| ANRITSU |

| D | SRERRES |
| Domain:

[7] Remember my credentials

=

Cancel

>
o
S
)
S
=
X

7. Click OK > Finish to complete.

8. Repeat steps 2 to 7 to the D drive.

{ Xtpueddy
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D.7 Scanning for virus

Scan the network drives mounted on the external computer for viruses.

D.8 Unmounting the equipment drives from the

external computer drives

1.
2.

On the external PC, click Start > Computer on the Windows taskbar.

Right click Network on the Navigation window, and click Disconnect
network drive.

Unmount the two mapped drives.

D.9 Making the equipment drives unshared

1.

© © = o oA N

On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Click Start >
Computer.

Right-click the C drive.

Click Properties.

Click Sharing tab.

Click Advanced Sharing

Turn off Share this folder check box.
Click OK.

Sharing dialog box appears. Click Yes.
Repeat steps 3 to 8 to the D drive.

D.10 Restoring the previous user account setting for the

equipment

The user account password has been changed in Section D.4 “Changing

the user account for the equipment” for mounting the equipment drives

to network drives of the external computer. Restore the password before

change in the same way as it was changed. Note that no password is

specified by default.

D-12



D.11 Enabling Simple File Sharing

D.11 Enabling Simple File Sharing

Simple File Sharing has been disabled in Section D.3 “Configuring
shared settings” for sharing drives. To restore the original settings,
enable Simple File Sharing by using the following procedure:

1.  On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Click Start >
Computer.

2. In Organize menu, click Folder and search options to display the
Folder Options dialog box, and click View tab.

3. From the Advanced Settings list, Turn on Use Sharing Wizard
(Recommended) check box.

x
" Gereral (2)

— Falder views

“Y'ou can apply the view [such as Details or lcons] that
yaou are uzsing for thiz folder ta all folders aof this type.

Apply to Folders I Beset Folders |

I — = -

Advanced settings:

-T—T—gﬁ. -
aunch folder windows in & separate process -

[ Restore previous falder windaws at lagon

Show diive letters

Show encrupted or compressed MTFS files in color
Show pop-up description for folder and desktop iterns
Show preview handlers in preview pane

EEE

YPIN IFIED TIST IS
Q) Automatically bype into the Search Box
(& Select the typed item in the view

-

Fiestore Diefaults |
(4) Carzel | Apply |

4. Click OK.

D-13
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Appendix F

Virus Check Procedure (Windows 10)

It is the customer’s responsibility to purchase, install, and operate
anti-virus software on the MS269xA. Follow the manual of the anti-virus

software you purchased.

This document explains the procedure of virus scanning without
installing any anti-virus software on the MS269xA. Virus scanning can
be performed by assigning the equipment drives to network drives on an

external computer on which anti-virus software is installed.

Even if network drives cannot be scanned using your software, scanning
might be possible by dragging and dropping a network drive onto the

anti-virus software icon in Windows Explorer.

E.1 Connecting External PC to MS269XA............ccccceveennee. E-3
g
E.2 Checking IP address of MS269XA..........cccccceeeviiereennnee E-3
¥
E.3 Configuring shared settings...........cccccveeviiieeeniiee e E-5
A4
E.4 Changing the user account for the equipment.............. E-7
¥
E.5 Shared Settings for MS269XA .........ccceviviiiieeiiiiieeene E-11
¥
E.6 Mounting the equipment drives to
the external computer drives ...........ccccciviieiiiiieens E-14
¥
E.7 Scanning for Virus ........ccoooeeiiiiiiiee e E-16
g
E.8 Unmounting the equipment drives from the external
(o70] 101 o101 (=Y e [ 1Y =Y E-16
M >
E.9 Making the equipment drives unshared...................... E-16 5
L
E.10 Restoring the previous user account setting for the =3
EQUIPMENT ... E-16
¥
E.11 Enabling Simple File Sharing........c.cocccceivnieiiniienn. E-17

>
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Appendix E  Virus Check Procedure (Windows 10)

Notes:

Be sure to follow the procedure described in this document. If
this procedure is not followed, not only will it not be possible to
check for viruses, but the equipment might become unusable.

If the equipment runs abnormally after removing viruses,
execute system recovery to restore all drives to the factory
default settings. For the procedure, refer to Section 5.3 “System

Recovery Functions”.

After performing system recovery, the firmware might have to
be upgraded to the latest version depending on when the

equipment was released.

Before using anti-virus software, be sure to check its usage and

the license scope.
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E.1 Connecting External PC to MS269xA

E.1 Connecting External PC to MS269xA

Connect MS269xA and the external PC with LAN cable.

For details about how to set up the network for the MS269xA, see
Chapter 1 “Basics of Remote Control” in the
MS2690A/MS2691A/MS2692A and MSZ2830A/MS2840A/MS2850A Signal
Analyzer Operation Manual (Main Frame, Remote Control).

E.2 Checking IP address of MS269xA

If the IP address is automatically assigned upon establishing a DHCP
connection, check the IP address by using the following procedure:

1. Display the MS269xA Windows desktop.

To display the Windows desktop, right-click anywhere on the screen
and select Show the Desktop.

2. Display the MS-DOS Prompt. On the MS269xA Windows desktop,
move the mouse pointer to the bottom of the screen to display the
Windows taskbar.

Click the Start E icon to open the Start menu, and then click

Windows System > Command Prompt in the W column of the app
list displayed.

>
o
=
®
S
=
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Appendix E  Virus Check Procedure (Windows 10)

3. Enter the following:
ipconfig
The assigned IP address displays as shown.
B Cormmand Prompt
5 reserved.
NRITSU>ipconfig

wWind IF Configuration

Ethernet adapter Local Area Connection:

Subnet M
Default




E.3 Configuring shared settings

E.3 Configuring shared settings

Simple File Sharing is enabled for the equipment by default. If
authentication is performed by way of a network while Simple File
Sharing is enabled, the accessing user is regarded as having a Guest
account and cannot access important folders and files such as the
Windows folder. To avoid this, use the following procedure to temporarily
disable Simple File Sharing.

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar.

Right click the Start [ icon, and then click File Explorer.

Apps and Features
Mobility Center
Power Options

Event Viewer

System

Device Manager
Network Connections
Disk Management
Computer Management
Windows PowerShell

Windows PowerShell (Admin)

Task Manager
Settings

File Explorer
Search

Run

Shut down or sign out

< | File Explorer — O e
vone e (] (2) o I
5| Extra large icons [&] Large icons = Medium icons Group by [ item check boxes 8
E [TH Preview pane 9 g == ! EI (2) 3
=it Small icons FEE List E=Z Details Add columns [[] File name extensions o
MNavigation " E= — Sort Hid Options
paie. [TH Details pane < Tiles Z= Content S Size all columns to fit  [] Hidden items o =3
Panes Layout Current view Showhide
@ Onelrive This PC This PC 48 This PC === This PC
[ - =
[ This PC
¥ Network

i XTpuaddy
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3. In Folder Options dialog box, click View tab.
Advanced Settings list, turn off Use Sharing Wizard (Recommended)

check box.
Folder Options X
3
General Search

Folder views
Y'ou can apply this view [zuch az Details or lcong) to
all folders of this tppe.

Apply to Faolders Reset Folders

Advanced zettings:

Show drive letters ~
1 Show encrypted or compressed NTFS files in colar

Showe pop-up description for folder and desktop items

Show preview handlers in preview pane

Show statuz bar

Shiow sync provider notifications

When Typing info st view
(O Automatically type into the Search Box
® Select the typed item in the view
Mavigation pane W

Restore Defaults

(4) Cancel Apply

4. Click OK.




E.4 Changing the user account for the equipment

E.4 Changing the user account for the equipment

This section describes how to change the user account used when the
equipment drives are mounted to network drives.

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar.

Click the Start E icon to open the Start menu, and then click
Windows System > Control Panel in the W column of the app list
displayed.

8 Video Ecitor

Voice Recorder

Waves MaxxAudioPro
Weather

Windows Ac des
Windows Administrative Tools
Windows Ease of Access
Windows PowerShell

Windows Security

Windows System

Command Prompt
Control Panel

File Explorer

Run

Task Manager
This PC

Windows Administrative Tools

=] Em @

TR R

2. Click Administrative Tools from the Control Panel.

[ All Control Panel lterms - O X
4 [EE » Control Panel » Al Contral Panel lterns N J] Search Co.. @
1
Adjust your computer’s settings Wiewby: Largeicons ¥ o]
(1]
(2) M 2
X
T:I Administrative Tools @ AutoPlay
%, Backup and Restore >
) p ? Color Management =
&~ (Windows 7) J 9 o]
5
= A -
& Credential Manager Date and Time o,
fd o
o . "
b Default Programs o Device Manager =
:‘:?;‘: Devices and Printers |®] Ease of Access Center
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3. Click Computer Management in the Administrative Tools window.

’ﬁl @ = | Manage

Adrministrative Tools

Hame Share g Shorteut Tools

1 ﬁ’%_-i » Control Panel » All Control Panel lterns » Administrative Toals

-

- [m]

%
L]

w & Search Ad.. 2

~ Mame Date modified Type Size ~
7 Quick access N 3
I Deskt #* a'+ Component Services ( ) 0152015 4:29 PM Shaortcut 2kl
eskto
’ I N Cornputer Managernent 97152018 429 P Shortcut 2 KII
¥ Downloads  # & Defragment and Optirize Drives 9/15/2018425FM  Shortcut iKl
. 9 p
[E] Docurnerts 4 72 Disk Cleanup 915/20180:29 PM Shartcut 1K
=/ Pictures * £ EventWiewer 91572018429 P Shortcut 2Kl
dspCormErrorRepr ';‘@ Internet Information Services {I15) Manager 91572078 4:20 P4 Shorkcut 2Kl
=i i3CEl Initiator 0152018 4:29 Ph Shortcut 2Kl
M52 6%4
I Eé Lacal Security Palicy 0A15/2018 420 P Shortcut 2Kl

4. In Computer Management tree, click Users under Local Users and

Groups.

A Computer Managerment
File  Action ‘iew Help

e | nEXE = HIE

A4 Cornputer Management (Local

~ [['L!; Systerm Tools
@ Task Scheduler
@ Event Yiewer
[z Shared Folders

| Groups
@ Perfarmance
Z']". Device Manager
v g Storage
o Dizsk Management
::;L} Services and Applications

Mame Full Mame

&.j.ﬂ.dministrator

Description

Built-in account foi

&Default&cco...

&Guest

B, wDaG Uity

Aouser account mal

Built-in account fou

A user account mal




E.4 Changing the user account for the equipment

5. Right click the user account ANRITSU to use,
and click Set Password...

A Carmputer Management

File  Action  View Help

o | HEXE2 HE
(A Computer Management {Local | pame
v '[['j Systern Tools :

@ Task Scheduler
E Ewent Wiewer

Full Mame Description

| Adrministrator

Built-in account

Set Passward, .

ccountn
| Shared Folders = 5
= By Guest ®) Al Tasks * account
v e Local Users and Groups|| 55 -
T By D AG Uiy, S zcountn
_ Graups Renarme
(®3) Performance
:.l.: Dewvice Manager Properties
v (O3 Storage
= J Help

w5 Disk Management

-._-,-.Ser\.-'ices and Applications

6. When the message below is shown, click Proceed.

Set Password for ANRITSU X

“You are logged in az "ANRITSI". You have chozen ta reset the password for pour local
l L user account.

Rezetting thiz pazsword might cause imeversible loss of information. For security reasons,
windows pratects certain infarmation by making it impossible to access if the pasaward iz
reset.

This data logs will occur the nest time you log off.

“You ghould uze this command only if pou've fargatten the password and do not have a
pazaword reset disk. If pou know the current password and want to change it, press
CTRL+ALT+DELETE and click Change Passward.

For additional information, click Help.

(6) Cancel Help

>
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7. Type “anritsu” for the password of the user account ANRITSU.

Set Passward far ANRITSU ? e
[r—

Mew pazswaord: (7) I sessene |
1

Confirm password: || sensenel |

Py If wau click OF, the fallowing will ocour:

Your local user accaount will immediately lose access ta all of its
encrypted filez, stored pazswords, and personal zecurity certificatas.

If you click Cancel, the pazsword will not be changed and no data loss will
ocour.

(8) Cancel

8. Confirm and click OK.
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E.5 Shared Settings for MS269xA

E.5 Shared Settings for MS269xA

1.

5.

On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Right click the
Start E icon, and then click File Explorer > This PC.

Right-click the C drive.

Click Properties.
Click the Sharing tab.
w Local Disk {C:) Properties x
Security Previous Versions (Quota omizE
General Tools Hardware
Metwork, File and Folder Sharing (4)
DY
[ Mat Shared
Metwork Path:
Mat Shared
Share...

Advanced Sharing

Set custom permizsions, create multiple shares, and zet other
advanced sharing options.

II E;AdvancedSharing... || (5)

Paszword Protection

People must have a user account and pazsward far thiz
computer o access shared folders.

To change thiz setting, use the Hetwaork and Sharing Center.

QK Cancel Apply

Click Advanced Sharing...

>
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6. Turn off Share this folder check box to disable currently enabled
folder sharing setting.

Advanced Sharing X

[ share this Falder (6)

Settings
Share name:
c |

Add Remove

Limit the number of simultaneous users to: 20 B

Comments:

Permissions Caching

(7) Cancel Apply

7. Click OK.
8. Sharing dialog box appears. Click Yes.

Sharing

There are 1 user(s) cennected to C, If you stop sharing C, they will be disconnected, Do you

want to continue?
o= =

9. Turn on Share this folder check box.

10. Click Permissions.

Aduanced Sharing X

Share this Folder (9)

Sektings
Share name:

E |

add Remove

Limit the number of simultaneous users tao: 0 =

Corrments:

(10)
| Permissions I Caching

sl | [ aonly
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E.5 Shared Settings for MS269xA

11. Turn on Allow check box of Full Control.

Permissions far *

Share Pemmissions

Group or user names:

S8 Eveyone
Add... Remove
Permizsions for Everpone Allaw Deny
Full Cantral O
Chahge O
Read [

(1 2) II ak || Cancel Apply

12. Click OK to close the two dialog boxes respectively.
13. Repeat steps 3 to 12 to the D drive.

>
o
=
®
S
=
T
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Appendix E  Virus Check Procedure (Windows 10)

E.6 Mounting the equipment drives to the external
computer drives

On the computer connected by way of the network (which is used to run
the anti-virus software), mount (assign) all the shared drives of the
MS269xA as network drives.

1. Right click Start E icon of the Windows taskbar on the external
PC and then click File Explorer.

2. Right click Network on the Navigation window and click Map
network drive...

m | = | File Explorer

Home Share View

T # » Quick access
. 5 Quick access ~ Frequent folders (8)
Desktop Downloads

. This PC ‘ This PC

Music

= Document
> d““‘“””'“& > Jﬁ This PC
pa

@ OneDrive

[ This PC

Open in new window
Pin to Quick access
Pin to Start
I Map network drive... I (2)

Disconnect network drive...

Delete

W R =]

Properties

3. Enter “The IP address of MS269xA + drive name” for the folder

name.
Example When the IP address of the MS269xA is 192.168.20.3:

To mount the C drive, specify Y for Drive and \\192.168.20.3\c¢ for
Folder.

To mount the D drive, specify Z for Drive and \\192.168.20.3\d for
Folder.
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E.6 Mounting the equipment drives to the external computer drives

7.

8.

% Map Metwork Drive

What network folder would you like to map?
Specify the drive letter for the connection and the folder that you want to connect to:

Drive: ¥ w (3)

Folder || \\192.168.20.3\c v]

Browse...

Example: V\server\share
[JRecennect at sign-in

(4) IConnect using different credentials I

Connect to a Web site that vou can use to store your documents and pictures.

o [
Turn on Connect using different credentials check box.
Click Finish.

Enter “ANRITSU” for the User name, and “anritsu” for the
Password (as specified in E.4, Step 7).

Windows Security *

Enter network credentials

Enter your credentials to connect to: 192.168.20.3

‘ AMRITSU | (6)

.......| re

Domain:

l:l Remember my credentials
(7)

oK Cancel

>
o
=
®
S
=
T

Click OK > Finish to complete.

Repeat steps 2 to 7 to the D drive.

i XTpuaddy
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Appendix E  Virus Check Procedure (Windows 10)

E.7 Scanning for virus

Scan the network drives mounted on the external computer for viruses.

E.8 Unmounting the equipment drives from the

external computer drives

1. Right click Start E icon of the Windows taskbar on the external
PC and then click File Explorer.

2. Right click Network on the Navigation window and click Disconnect
network drive.

3.  Unmount the two mapped drives.

E.9 Making the equipment drives unshared

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Right click the
Start E icon, and then click File Explorer > This PC.

Right-click the C drive.

Click Properties.

Click Sharing tab.

Click Advanced Sharing

Turn off Share this folder check box.
Click OK.

Sharing dialog box appears. Click Yes.

© 0 N o oe W

Repeat steps 3 to 8 to the D drive.

E.10 Restoring the previous user account setting for the
equipment

The user account password has been changed in Section E.4 “Changing
the user account for the equipment” for mounting the equipment drives
to network drives of the external computer. Restore the password before

change in the same way as it was changed. Note that the password
“ANRITSU” is specified by default.
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E.11 Enabling Simple File Sharing

E.11 Enabling Simple File Sharing

Simple File Sharing has been disabled in Section E.3 “Configuring
shared settings” for sharing drives. To restore the original settings,
enable Simple File Sharing by using the following procedure:

1. On the MS269xA Windows desktop, move the mouse pointer to the
bottom of the screen to display the Windows taskbar. Right click the
Start E icon, and then click File Explorer.

2. In File Explorer window, click View tab and then click Options.
3. In Folder Options dialog box, click View tab.

From the Advanced Settings list, Turn on Use Sharing Wizard
(Recommended) check box.

Folder Options (3) X
General Search

Folder views

You can apply this view (such as Details or lcons)to
all folders of this type.

Apply to Folders BReset Folders

Advanced settings:
Show drive letters ~
] Show encrypted or compressed NTFS files in color

Show pop-up description for folder and desktop items

Show preview handlers in preview pane

Show status bar

Show sync provider notifications

"' en typing into list view
() Automatically type into the Search Box
(® Select the typed item in the view

Mavigation pane hd

Restore Defaults

4) Corcel | | soul

4. Click OK.

>
o
=
®
S
=
T
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Appendix E  Virus Check Procedure (Windows 10)
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Appendix F' Initial Value List

<System Configuration>

Interface Settings

GPIB Setting
Address

Ethernet Settings
DHCP
IP Address
Subnet Mask
Default Gateway

Raw Socket Port Number 49153

Terminator Settings
Terminator
Remote Language Settings
Language
Copy Settings
File Type Settings
Color Settings
File Name Settings
Storage Place Settings
System Settings
Beep Sound Settings
Reference Signal

CR/LF
Native

BMP Color

Normal

Data + sequential number (00-99)
(D)

On
Auto

External Reference Frequency 10 MHz

Calibration Alert
Alert Mode
Temperature
Elapsed Time
Display Annotation
Simple Save&Recall
Save&Recall Mode
Correction
Correction (On/Off)

None
2.0°C
1 Hour
On

Std

Off

>
o
=
o
=)
=
=
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J e T 3-9 BREEr KeY - vvvvssvvvrsssvrssssvnsssnnss 5
ACCESSOTY ..ovvviiieeeeeiiieiieee e 7-10 BANEInet .ovvvvvvvvvvrreessssss 33,320
Alert Mode .....ovvveeeeieieiiiiiiieeeeeeeeeeeee e 3-35 Ethernet c?nnector """""""""""""""""""""""" 38
Amplitude .....oeeeeeiiiiiiiiiie e 7-7 R 56
Analysis band calibration ................. 3-15 Extra Band Cal.............cccoooooiiiiininnnnn... 3-14, 3-16
Aperture Setting ........cccooeeeeeeiiiiiiiiiieeeeeenennnnn, 7-14 Extra Band Cal Clear.............cccovvvvee 3714, 317
Application Switch........cccooeeeiiiiiiiiinnennnnnnnn. 3-42 F
Application Switch Settings................ 319, 3-24, File Name Settings...........ccccovveeeeeeeiiiiinnnnnn... 3-21
"""""""""""""""""""""""""" 3:38, 3-40, 3-43 File Operation............ccceeeeeerreennnnnnn...... 3-19, 3-27
Application synchronization ... 9 File Type Settings.....ccoeeeeeiviiviiiieeeeeniiiiiiinnnn.. 3-21
AUX connector .........ccceeeeeeeeieiiiiiiieieeeeeeeeeee, 3-8 FPGA Version View ... 3-96
AVETAZING wovvvvvvvvvvvvssssssssssssssss 1 Frequency.....ccoooovvviiiiiiiiiiii 7-6
B Function Keys .........ooeeeeeiiiiiiiiiiiieeieieieinn. 3-3
Band Cal .........oovvviiiii, 3-14 G
Beep Sound Setting..............ccooovovvvveeccirorone. 322 €)1 T 3-3, 3-20
Board Revision VIEW ...........ooooooovviiiiiinssnnnnns 326 GPIB connector...........cevveveeveeeeeeeeeeeeeeeeeeeeeennnns 3-8
Buffer Out connector...........cccccvveeeenennnnnnnnnnnn. 3-7 H
C
Hard disk......ccooovviviiiiniiiiiiie, 5-12
Cal KEY covviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeve v 3-3 Hard disk acCess 1Amp ..o 3-9
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D Level offSet.......uuueeeeeiieiiiiccccan 7-8
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S
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