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No. ESIO0

Safety Summary

To ensure thorough undersianding of all [unctions and to cnsure efficient use of this instrument, please read the
manual carefully before using, Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

Il the equipment is used in a manner not specilied by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul atiention Lo these labels during handling. Do not remove or Lear these labels. 11 you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 10 property including the product.

« Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however (o use a power cable
conforming Lo salety standards of your nation when using a product overscas.

*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it oul by gripping the plug. Do not pull on the power cable itsell. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

« Connect the power cable 1o a power outlet thal is connected o a protected ground lerminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure o the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this

Safery-1



Safety Summary

product.

+  When the product has ventilation outlets, do not stick or drop metal or easily tlammable ob-
jeels into the ventilation oullets.

*  When using the product on a cart, [ix it with belts o avoid its drop.

+  When connecting the product to peripheral equipment, turn the power off.

e Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an ilem where there is a danger of scrious personal injury (death or seri-
ous injury),

WARNING: Indicates an itemn relating to personal safety or health,

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing Lo a restriction on operation.

* Safety Marks on the Product

The following satety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ . Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk of clectric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the pertor-
mance and function ol the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a parl replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more information, refer (o the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup ballery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on,
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. 1L is a very delicate process.

Store and operalte the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisiure, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited lile span which depends on the operational conditions. Note that there is no
guarantee for any loss of data,

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
stale-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arscnic {excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satisfics the [ollowing conditions:
* Anarea [ree [rom corrosive gas
* An area away [rom dircel sunlight
* A dust-lree arca
* Anarca [ree [rom vibrations

+  Altitude of up o 2000 m

Direct sunlight :

e
CCorrosive
=Gy

I N N N N PN O PN N

Vibration

Figure-1 Environmental Conditions

«  Operating position

A clear space of 10 centimeters or more [77  The instrument must be used in a hor-
must be kept around the air vents. izontal position,

A couoling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a verlical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable type, according (o the [ollowing table, with the appropriale power cable
type for your country.

. . Rating, color Model number
Plug conliguration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A1412
Material Safety Law
UL: United States ol America 125Val7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2 m (6 1t} Angled: A01413
CEE: Europe 250 Vato6 A Straight:  A01404
DEMKO: Denmark Gray (Oplion 96)
NEMKO: Norway 2 m (6 ft) Angled: A(414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausiria
FIMKO:  Finland
SEMK(: Sweden
SEV: Switzerland 250 Vato6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m (6 ft) Angled: -
BS: United Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
% 2 m (6 1t) Angled:  A01417
[
CCC:China 250Vat 10 A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: AT14109
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Other Information for the R3267 Series

Flip Down Stand

The metal flip down stand beneath the front panel can be used to provide a better viewing angle.
Use the instrument with the flip down stand opened all the way.

Insert this end into the hole

(for both sides). /

Be sure to support the analyzer firmly with one hand when cpening or closing the stand.

Note the following when using the flip down stand:
Use the analyzer on flat surfaces so that the weight of the analyzer is evenly distributed.

= Do not put any objects on the analyzer.

* Do not lean on the analyzer.

* Do not place anything under the analyzer.

« Do not slide the analyzer.

= Do not use excessive force when pressing keys.

* Do not use the analyzer on a slippery place.

* Do not use the wire {lip down stand as a carry handle.

= Never drag the instrument or push it from behind when the flip down stand is opened because the
stand may close shut and jar the instrument..
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Other Information tor the R3267 Series

Male sure the flip down stand is folded shut when:
+ The spectrum analyzer is not in use.
+ Connecting or disconnecting cables

+ Using the analyzer on a cart

CAUTION:
1. Make sure that the flip down stand is in the normal position when the instrument is used with the flip down stand
swung open.

2. Make sure that the instrument is used according to the instructions presented in this section and be careful not
to catch your fingers when opening or closing the stand.

Memory Cards

There is a possibility that writing, reading or formatting memory cards, which comply with the JEIDA stan-
dard, may tail when used with this instrument. In particular, a memory card with no attribute memory or the
one whose attribute memory is not defined cannot be used with the instrument, even if it is normally used
with personal computers.

The following are the restrictions on the memory cards that can be used with the instrument.

(1) Memory Cards Compliant with the Instroument
SRAM Cards

= The ones that have a memory space of 64 KB or more and are compliant with JEIDA 4,0
(PCMCIA 2.0) or later

= The ones with or without the attribute memory

= For the cnes without attribute memory or with an empty attribute memory, the following must be
met:

. Writing, reading, and physically and logically tormatting the media are possible.

2. Sectors are arranged from the head of common memory in a single partition without ECC
(Error Check Code).

* For the ones with Level 1 device information as attribute information, the following must be
met:

1. Writing, reading, and physically and logically formatting the media are possible.
2. Sectors are arranged from the head of common memory in a single partition without ECC.

* For the ones with Level 2 device information as attribute information, the following must be
met:

1. Physically formatting the media is not possible.
2. Reading or writing the media is possible depending on whether it has ECC or not.

Without ECC: Reading, writing and logically formatting the media are possible.
With ECC: Reading the media only is possible.

* For the ones with plural partitions, the partitions written in the first format information can be
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Other Information for the R3267 Series

used (the partitions, however, must be according to the basic DOS partitions).

Disk Cards compliant with the PCcard-ATA standard
* 1/O cards compliant with JEIDAA.2 (PCMCILA2.1} or later under the PCMCIA-ATA standard
* For flash disk cards and hard disk cards, the following must be met:
. Logically and physically formatting the media is not possible.

2. For the ones with plural partitions, the partitions written in the first format information can be
used (the partitions, however, must be according to the basic DOS partitions).

EPROM cards and plane flash memory cards

* Reading only is possible when data is written in the same format as SRAM cards.

(2) Cards that cannot be used with the instrument
DRAM cards
1/O cards
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PREFACE

This manual{Vol.1} provides the information necessary to check functionality, operate and program the R3267
Series,

The procedure for conducting the performance test is described in a separate volume (Vol.2).

(1)

Organization of this manual

This manual consists of the tollowing chapters:

Safety Summary

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

1.

Introduction

*  Product Description

*  Standard Accessories and Power Cable Options
= Operating Environment

*  Operation Check

*  Cleaning, Storing and Transporting

Includes a description of the analyzer and
its” parts along with information on its’
operating environment and how to per-
form a system checkout.

. Operation

* Controls and Connectors on the Front and Rear Panels
* Screen Annotation

*  Basic Operation

*  Measurement Examples

Describes the names, functions and anno-
tations of each part on the panels. You can
learn the basic operations of the analyzer
through the examples shown in this chap-
fer.

. Reference

*  Menu Index
*  Menu Map
*  Functional Description

Shows a list of operation keys, and
describes the function of each key.

. Principle of measurement

* Input saturation

*+  ACP measurements (internal processing and setting the Root
Nyquist filter for both the Full screen and Separate screen
modes)

*  Operation of the gated sweep

Describes the principle of operation nec-
essary for taking measurements more
accurately.

. Remote Control

Gives an outline of the GPIB and R§-232
interfaces, and how to connect and set

= GPIB ) -
. RS.232 them up. Also included are a list of com-
. mands necessary tor programming and
using the program examples.
6. Specifications Shows the specifications of the analyzer,

APPENDIX A.1 Before Contacting ADVANTEST with a problem

Refer to this section when you have any
problems.
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Preface

APPENDIX A.2 Error Messages It an error oceurs during operation, an
error number and its corresponding error
message are displayed. The meaning of
each error is explained in this section,

APPENDIX A.3 Glossary Terminology related to the spectrum ana-
lyzer is explained in this section.

APPENDIX A.4 dB Conversion Formulas

(2) Typeface conventions used in this manual

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

Panel keys: Boldface type Example: FREQ, FORMA'T
Soft keys: Boldface and italic type Example: Center, Trace Detector

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

There are various soft menus used to switch between two states such as ON/OFF and AUTO/MNL.

For example, when turning off the Display ON/OFF function, the annotation “Display ON/OF F(OFF)”
is used.
When switching the RBW AUTO/MNL tunction to MNL, the annotation “RBW AUTQ/MNL(MNL)”
is used.

(3) Trademarks

»
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1.1

1.1 Product Description

INTRODUCTION

This chapter includes the accessories along with information on the analyzers’ operating environment, and
information on how to perform a system checkout for users who operate the analyzer for the first time.

Product Description

The R3267 Series spectrum analyzers are high-performance and multi-featured analyzers (with basic func-
tions) that respond to customer demands for the Future Public Land Mobile Telecommunication System and
have a high ratio of C/N (carriet to noise).

The key features of the analyzer are listed below:

= Wide frequency ranges: R3264 9kHzto 3.5 GHz
R3267 100 Hz to 8 GHz
R3273 100 Hz to 26.5 GHz

+ Excellent signal purity: -110 dBe/Hz 10 kHz offset

+ Low noise level: R3264 -146 dBm/Hz or less (at 2 GHz)
R3267/73  -148 dBm/Hz or less (at 2 GHz)

= High-speed zero span sweep: 1 Lsec

= Precision level measurements

= High-speed measurements with 20 traces/sec

= Various types of interface that permit an easy systematization; GPIB, parallel and RS232 interfaces

= A 3.5-inch floppy disk drive equipped as standard (Compatible with MS-DOS)
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1.2 Accessories

1.2  Accessories

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

Table 1-1 Standard Accessories List

Name of accessoty Type name Quantity Remarks

Power cable A01413 1 *1
Input cable AG1036-0150 |
N-BNC through connector JUG-201A/U 1
Power fuse T6.3A/250V 1
Front cover l *2
R3267 Series Operation manual | ER3267/73 | English
*1: Depends on the type specified when purchasing the R3267 Series

(see Table 1-2).
*2: The front cover does not come with the analyzer when OPT 85 (JIS Rack

Mount Set) or OPT 86 (EIA Rack Mount Set) is specified in a purchase or-

der.



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

1.2 Accessories

Table 1-2 Power Cable Options

. Rating, color Model number
Plug configuration Standards and length (Option number)

JIS: Japan 125vVat7A Straight:  A01402
Black

Law on Electrical Appliances 2 m (6 ft) Angled: A01412

UL: United States of America 125Vat7A Straight:  A01403
Blacl (Option 93)

CSA: Canada 2m (6 ft) Angled: AQ1413

CEE: Europe 250Vat6 A Straight:  A01404

DEMKO: Denmark Gray (Option 96)

NEMKQ: Norway 2m (6 ft) Angled: A01414

VDE: Germany

KEMA: The Netherlands

CEBEC:  Belgium

OVE: Austria

FIMKO:  Finland

SEMKO:  Sweden

SEV: Switzerland 250Vat6 A Straight:  A01405
Gray (Option 97)
2m (6 ft) Angled: A01415

SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
2 m (6 ft) Angled: -

BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
2m (6 1) Angled: A01417
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1.3 Operating Environment

1.3  Operating Environment

This section describes the environmental conditions and power requirements necessary to use the R3267 Se-
ries.
1.3.1  Environmental Conditions
The R3267 Series should be only be used in an area which satisfies the following conditions;
= Ambient temperature; (0°C to +530°C (operating temperature)
= Relative humidity: 85% or less (without condensation}
= An area free from corrosive gas
= Anarea away from direct sunlight
= A dust-free area
= An area free from vibrations

= A low noise area
Although the R3267 Series has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is
unavoidable.

= An area allowing unobstructed air flow
There is an exhaust cooling fan on the rear panel and exhaust vents on both sides and the bottom
{toward the front) of the R3267 Series. Never block the fan and these vents.
Keep the rear panel 10 centimeters away from the wall, In addition, do not use the R3267 Series
upright turned the rear panel side down. The resulting internal temperature rise will affect measure-
ment accuracy.

Direct sunlight

-

(\
C Cotrosive
R | [
(_, \_) Line Filter

Vibration L
*  Avoid operation in the following areas. + Use a noise cut filter when there is a large

amount of noise riding on the power line.

Front

*  Donotuse the R3267 Series upright «  Keep the rear panel 10 centimeters
turned the rear panel side down. away from the wall

Figure 1-1 Operating Environment
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1.3.2 Power Supply Specifications

The R3267 Series can be used safely under the following conditions:
+ Altitude of up to 2000 m
+ Installation Categories I1

+ Pollution Degree 2

1.3.2  Power Supply Specifications
The power supply specifications of the R3267 Series are listed in Table 1-3.
Table 1-3 Power Supply Specifications
100 VAC Operation 220 VAC Operation Remarks
Input voltage range 90Vto 132V 198 Vto 250V Automatically switches
between input levels of
Frequency range 48Hz to 66Hz 100 VAC and 220 VAC
Power consumption 300 VA or below
CAUTION To prevent damage, operate the R3267 Series within the specified input voltage and frequency
ranges.
1.3.3 Power Fuse

CAUTION:

1. When a fuse blows, there may be some problem with the R3267 Series. Contact a sales representative before
replacing the fuse.

2. For fire prevention, use only fuses with the same rating and same type.

The power fuse is placed in the fuse holder which is mounted on the rear panel. A spare fuse is located in
the fuse holder.
To check or replace the power fuse, use the following procedure:

1. Press the POWER switch (on the front panel) to the OFF position.

2. Press the MAIN POWER switch (on the rear panel) to the OFF position.

3. Disconnect the power cable from the AC power outlet.

4. Remove the fuse holder on the rear panel (See Figure 1-2).

5. Check (and replace if necessary) the power fuse and put it back in the fuse holder.
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1.3.3 Power Fuse

Power fuse

Fuse holder (removed)

Use a flat blade screwdriver

Figure 1-2 Replacing the Power Fuse
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1.3.4 Power Cable

1.3.4 Power Cable

CAUTION:

1.

Use a power cable rated for the voltage in question. Be sure however to use a power cable conforming to safety
standards of your nation when using a product everseas (See Table 1-2).

Be sure to plug the power cable into an electrical outlet which has a safety ground terminal. Grounding will
he defeated if vou use an extension cord which dose not include a safety ground terminal.

Turat the MAIN POWER switch (on the rear panel) and the POWER switch (on the front panel) off prior to
connecting the power cable.

To AC power outlet Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.4 Precautions in Use

1.4 Precautions in Use

1-3

(D

(2)

(3)

(4)

(5)

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

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

Removing of case
Do not open the case to one except service man of our company.

The R3267 Series hag a high temperature part and a high pressure part.

When abnormality occurs

When smoke rises from the R3267 Series, smell nastily, or rear unusual sound feel, turn off the
power switch. Pull out power cable from the outlet. And contact to our company.

The address and the telephone number of our company are in the end of this manual.

Electromagnetic interference.
Electromagnetic interference may be caused to the television or the radio.

If the R3267 Series power is turmned off and the electromagnetic interference is reduced, then the
R3267 Series has caused the problem.

Prevent electromagnetic interference by the following procedure.
= Change the direction of antenna of the television or the radio.
= Place the R3267 Series the other side of the television or the radio.
= Place the R3267 Series away from the television or the radio.

= Use another line of power source for the television or the radio than the R3267 Series,

Prevention of Electrostatic Buildup

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

Countermeasure example

Human body: Use of a wrist strap (see Figure 1-4).

Floor in the work area: Installation of a conductive mat, the use of conductive shoes, and
grounding (see Figure 1-5).

Benchboard: Installation of a conductive mat and grounding {see Figure 1-6}.
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1.4 Precautions in Use

Wrist strap
Equivalent resistance

Approx.1TMQ

Greund

Figure 1-4 Human body

Benchboard

Equivalent resistance

10% 10 10°%Q

..............

r-L 1MQ

L
Floor W \\\\\\\\>?\\\\\ TR

Conductive Conductive _’
shoes mat Ground

Figure 1-5 Floor in the work area

_ Conductive mat Conductive mat Conductive mat
Copper foil
tape \ Benchboard \ Benchboard Conductor \ Benchboard
N ‘ N - o
o
o o &
1MQ 1MQ
1MQ
1MQ
Ground Ground Ground
(Method 1} {Method 2} {Method 3)

Figure 1-6 Benchhoard
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1.5 System Checkout

1.5 System Checkout

This section describes the Selftest which must be performed when operating the R3267 Series for the first
time. Follow the procedure below:

1. Check to see that the POWER switch (on the front panel) and the MAIN
POWER switch (on the rear panel) are turned off.

2. Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION: To prevent damage, operate the R3267 Series within specified input
voltage and frequency ranges.

AC power supply
connector

Figure 1-7 Connecting the Power Supply Cable

3. Connect the power cable to the outlet.
4. Turn on the MAIN POWER switch {on the rear panel).
5. Turn on the POWER switch (on the front panel).

The R3267 Series performs the Initial test {processing time: approximately 10
seconds). The start-up screen is displayed as shown in Figure 1-8.

NOTE:

1. Thereis a possibility that the screen display is different from the one shown in Fig-
ure 1-8, depending on previously saved conditions.

2. An error message will be displayed when an abnormal condition is detected. Refer
to the list of ervor messages (o solve the problem (Refer to Section A.2).
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1.5 System Checkout

Thu 1999 Jan 7 11:08

REF 0.0 dBn
10 dB/ *A_Write Norm B_Blank Horm

CEMTER 13.25 GHz SPAH 26.50 GHz
RBY 3 HHz VBY 3 HHz SWP 400 ms  ATT 10 dB

Figure 1-8 Start-up Screen

6. Attach the N-BNC adapter to the INPUT connector on the front panel and con-
nect the Input cable from the CAL OUT connector to the INPUT connector.

7.  Press SHIFT.
The SHIFT lamp lights.

8  Press CONFIG(PRESET).
The default settings have now been reset.
The start-up screen is displayed as shown in Figure 1-8.

9. Press CONFIG.
The Config menu is displayed.

Thu 1999 Jan 7 11:10

REF 0.0 dBn
10 dB/ *A_Write Norm B_Blank Horm

Config
' 6prIB
Address

RS232

= Copy
Config

[l e

Date/Time

=
=
I~
]
o

Point

=
2

CENTER 13.25 Ghz SPAN 26.50 Gz nore 172
RBW 3 MHz VBY 3 MHz SWP 400 ms__ ATT 10 dB

Figure 1-9 Config Menu

10. Press more 1/2 and Selftest.
The Selftest menu is displayed.
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1.5 System Checkout

REF 0.0 dbm
10 dB/ *A_Write Norm B_Blank Horm
Sel ftest
1
i Execute
el Selftest
5,
sty e A, =
Power OH
CENTER 30.000 WHz SPAN 1.000 WHz Count
RBY 10 kHz VBY 10 kHz SWP 20 ms ATT 10 dB
2
Sel ftest Results 4T Switch
Count
=
Test Hode
Exit

Figure 1-10 Selftest Menu

11. Press Execufe Selftest.
The selftest consisting of following items is executed in sequence and the result
is displayed.

REF 0.0 dBm
10 dB/ #A_Write Horm B_Blank Horm
Sel ftest
! Execute
Selftest
1
I
Power OH
ICENTER 13.25 GHz SPAN 26.50 GHz Count
RBW 3 MHz VBW 3 MHz SWP 400 ms _ ATT 10 dB
Sel ftest Results ATT Switch
Powlp & CPU Block PASS Count
Synthe Block PASS
RF Block PASS
IF Output Level PASS
Log/AD Block PASS
Completed. .
=
Test Hode
Exit

Figure 1-11 Selftest Result

NOTE:  If the Selftest defects any errors, do not attempt to use the R3267 Series any
further. Contact a sales representative as soon as possible. If the selftest is
executed without a calibration signal, it fuils, so make sure to supply the cal-
ibration signal.

12. Press RETURN.

This completes the system checkout.
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1.6 Cleaning, Storing and Transporting the R3267 Series

1.6 Cleaning, Storing and Transporting the R3267 Series

1.6.1

Cleaning

Remove dust from the outside of the R3267 Series by wiping or brushing the surface with a soft cloth or
small brush. Use a brush to remove dust from around the panel keys. Hardened dirt can be removed by
using a cloth which has been dampened in water containing a mild detergent.

CAUTION:

1. Do not allow water to get inside the R3267 Series.

2. Do net use organic cleaning selvents, such as benzene, toluene, xylene, acetone or similar compounds, since
these solvents may damage the plastic parts.

3. Do not use ahrasive cleancrs.

+ Removing the Display Filter

Normally cleaning the display filter from the front should be sufficient. However, if the inside of the
filter or the LCD surface is dirty, you can detach the screen filter from the R3267 Series by removing
the two screws on the front and pulling the right-hand part of the filter forward. Clean the filter with a
piece of soft close.

CAUTION

Do not touch the LCD display with your finger when the filter has been remaoved.

Display filter comes ofT
by removing two screws

AOAMMTRET RA24T GPECTAUM ANALYZER wonc-rae

[

-.,-_@:”#.r“-@‘

Figure 1-12 Removing the Display Filter
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1.6.2 Storing

1.6.2

1.6.3

Storing

Stote the R3267 Series in an area which has a temperature from -20°C to +60°C. If you plan to store the
R3267 Series for a long period (more than 90 days), put the R3267 Series in a vapor-barrier bag with a
drying agent and store the R3267 Series in a dust-free location out of direct sunlight.

Transporting

When you ship the R3267 Series, use the original container and packing material. 11 the original packaging
is not available, use the following repackaging guidelines:

1.

[¥5]

To allow for cushioning, use a corrugated cardboard container that is at least 15
centimeters larger than those of the R3267 Series.

Surround the R3267 Series with protective sheeting.
Cushion the R3267 Series on all sides with packing material.

Seal the corrugated cardboard container with shipping tape or an industrial sta-
pler.

If you are shipping the R3267 Series to a sales representative for service or repair, attach a tag to the R3267
Series that shows the following information:

« Owner and address

+ Name of a contact person at your location

+ Serial number of the R3267 Series (located on the rear panel)

+ Description of the service requested
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1.7

1.8

About Calibration

1.7 About Calibration

When you want to calibrate the R3267 Series, please contact a sales repregentative.

Desirable Period One year

Concerning Limited-life Parts

The R3267 Series uses the following parts with limited life that are not listed in Safety Summary.

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

Part Name

Life

Description

Input attenuator

R3264: 1 million times

R3267: 2 million times

R3273: 5 million times

When the error message "Input ATT Cal failed” (under the

message code "400") is displayed, run the user selftest.

If the RF BLOCK error occurred during the user selftest,

contact a sales representative.

Mechanical relays

100,000 times

Applicable to the relays used with OptO1 only.
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2.1 Panel Description

2 OPERATION

This chapter describes the following.
*  Description on the front and rear panels
»  Screen annotation
*  Basic operation
»  Measurement examples

+  Expanded functions

2.1 Panel Description

This section describes the names, functions and screen annotations of the front and rear panels.

2.1.1 Front Panel

The panel keys and connectors are described below for each section of the front panel.

3 4 56 7
4

/ / )/ 7/
071 l{ I/l\I/ A

o |
2 1

ADABNTRST R3267 SPECTRUM ANALYZER fonrs-sats )

|

e =l = =]
S5 el 2
@EOO6E]\
EOEE =

T )

mn-u nnE
E-I'E |
O =@ @

\-
\
N
el o000 0006s os
]
B
]
0
a0,

0
(X
(_H
@
@
o

[y

Figure 2-1 Front Panel

The front panel consists of 11 sections as shown below.

Display Section

POWER Switch/Connector Section
Floppy Disk Drive Section
MEASUREMENT Section
MARKER Section
Save/Recall Section
DISPLAY CONTROL Section
ENTRY Section

REMOTE Section

Control Section

Option Section

SO R NS R W

—_—
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2.1.1 Front Panel

2.1.1.1 Display Section

D =

(5

1
V4

N2

ADNBNTEST R3267 SPECTRUM ANALYZER Ioou,/m @

7/

i

0000000

€

/

Figure 2-2 Display Section

Liquid crystal display (LCD)
Contrast control

ACTIVE OFF key

Soft keys

RETURN key

Displays trace and measured data.
Adjusts the display contrast.
Turns off the active area removing any displayed information.

Seven keys corresponding to the soft-menu display on the left;
pressing a soft key selects the corresponding menu item.

Used to return the screen display to the previous level of the
hierarchical soft-menu structure.
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2.1.1.2 Power Switch/Connector Section

A

2.1,1 Front Panel

Figure 2-3 Power Switch/Connector Section

POWER Switch

PHONE connector
PROBE PWR connector

EXT KEY connector
TG OUTPUT cennector
CAL OUT connector
INPUT connector

EXT MIXER connector

Turns the power on or off.

CAUTION: To turn the analyzer power on, turn on the Main
Power switch (on the rear panel) and then turn this
POWER switch on.

Unused

Power supply for accessories such as the active probe.

4 I: NC
2: GND
3 3. -12.6V
4: +12.6V

{Not available when OPT 22 or OPT23 is installed.)
Unused

Outputs the TG signal. (option)

Outputs the calibration signal.

Inputs the signal to be measured.

CAUTION: Do not apply signals whose RF level and DC voltage
exceed the values prescribed by the specification.

Unused

Used to connect an external mixer to widen measurable fre-
quency range.

CAUTION: The external mixer can be used only for the R3273.
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2.1.1 Front Panel

2.1.1.3 Floppy Disk Drive Section

Q 4 Ny s
ol . I
i 1 | r
I
3 2
Figure 2-4 Floppy Disk Drive Section

1. Eject button Used to eject floppy disks from the drive.
2. Floppy disk drive door Insert floppy disks here.
3. Access lamp Tuarns on when the floppy disk in the drive is being accessed.

2.1.1.4 MEASUREMENT Section

Figure 2-5 MEASUREMENT Section

1. POWER key Used to measure power.

2. UTIL key Used to measure the occupied bandwidth (OBW), harmonics
and so on.

3. TRANSIENT key Unused (option)

4.  ADVANCE key Unused (option)
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2.1,1 Front Panel

2.1.1.5 MARKER Section

(_wAmKER )

3 4

Figure 2-6 MARKER Section

1. MKR-— key Used to obtain marker values so that they can be used as data
for other functions.
2. MEAS key Used to set the measurement mode.
3. MKR key Used to display the marker.
OFF key (SHIFT, MKR) Used to turn the marker off.
4.  SRCH key Used to search for the peak point on the trace.

2.1.1.6 Save/Recall Section

- WGl
1 CANCEL
- COrY

Figure 2-7 Save/Recall Section

1. RCL key Used to recall set conditions and traces previously saved.
SAVE kev (SHIFT, RCL) Used to save measurement conditions and traces.
2, COPY key Used to output the displayed data to the printer or save itto a
floppy disk.

CANCEL key (SHIFT, COPY)  Used to cancel the copy operation in progress.
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2.1.1 Front Panel

2.1.1.7 DISPLAY CONTROL Section

2-6

th = W

o

Step keys
Data knob

FORMAT key
WINDOW key
A key
B key

(__oePLAY CONTROL )

F

Figure 2-8 DISPLAY CONTROL Section

Used to enter data in predefined steps.

Used to finely adjust input data by turning the data knob clock-
wise or counterclockwise.

In the dialog box, turn the data knob, select the items to be set
and press the knob.

Used to set up display lines and limit lines, and to enter labels.
Used to set up measuring windows and separate windows.
Used to set trace A.

Used to set trace B.
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2.1.1.8 ENTRY Section

2w

2.1,1 Front Panel

il
q

!

Ll

i

Figure 2-9 ENTRY Section

FREQ key
SPAN key
LEVEL key
COUPLE key

Numeric keys

CAL key (SHIFT, 7)
-(BS) key

Units keys
GHz key
MHz key
kHz key
Hz (ENTR) key

Used to set center, start or stop frequency.
Used to set the frequency span, full span or zero span.
Used to set the reference level, vertical axis scale or unit.

Use to set the resolution bandwidth (RBW). video bandwidth
(VBW) and sweep time.

Used to enter numeric values.
There are ten number keys (0 through 9) and a decimal point-

key (.).
Used to execute calibrations for the analyzer.

Used to remove data you have entered or to enter a minus (-}
sign.

These are used to select a unit and enter a numeric value.
Sets GHz, +dBm or dB.

Sets MHz, -dBm or sec.

Sets kHz, mV or msec.

Sets Hz or usec.
This key is also used to confirm data.
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2.1.1 Front Panel

2.1.1.9 REMOTE Section

2-8

LCL key

REMOTE lamp
CONFIG key

Figure 2-10 REMOTE Section

Turns off the GPIB remote control mode (this applies only
when the REMOTE lamp is lit).
Lit when in the remote state.

Sets interface operation conditions, etc.

PRESET key (SHIFT, CONFIG) Resets all analyzer settings to the factory defaults, or to the

SHIFT key

SHIFT lamp

user-defined presets.

SHIFT is uged to select the secondary functions that are labeled
in blue above the panel keys.

The LED is lit when the shift key has been pressed.
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2.1,1 Front Panel

2.1.1.10 Control Section
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Figure 2-11 Control Section

1, TG key Unused (TG option)

2.  REPEAT (START/STOP) key Starts a continuous sweep or resets the sweep in progress.
3. Sweep indicator Lit while sweeping.

4. SINGLE key Executes a single sweep or resets the sweep in progress.
5. SWP key Sets the sweep time.

6.  ATT key Sets the input attenuator.

7. AUTO lamp Lit when the input attenuator is set to AUTO.

2.1.1.11 Option Section

Figure 2-12 Option Section

1. ON key Unused {option)
2. STOP key Unused (option)
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2.1.2 Screen Annotation

2.1.2 Screen Annotation

This section describes both the annotation and display areas of the screen.

(1)  Screen Annotation

3 4 6 3 6 8
/ 7 7
ADVAN T | | Tue 1999 Jan 19 15:50
2 ——REF 0.0 dB; =50 MKR  30.005 WHz
0 4B, i | el S anil Smp | 2.75 dBm
1 —|Lof * Copy Config
CFalfs TAR T TSE/T Az T
e -13.02 dbn/liz
20 29.50Q0 MH= Printer
il z
IJ I\ File - 21
Error [621]
-—-'--
Invalid Freguency-Correction data.
Contact a service engineer.
19 —

T3
.

= Copy
R et L oAb ||_,,.JE,TH_,D‘wice

18
\EXT

|7 —F0OF| —
16 ——PENTER 30,000 Wiz SPAN 1,000 Wiz Hedia
RBW 10, kHz VBW, 10 kHz f}w 20 ms ATT, 10 dB OVER uNCAL[| Format
15 14 1 12 11 10 22 g4

Figure 2-13 Screen Annotation

1. Level offset mark

2. Reference level

3. Trigger position mark (only for Zero span)
4. Trace active mark

5. Display line set-up display

6. Trace mode

7. Detector mode

8. Date

9. UNCAL message

10. Frequency span/Stop frequency
11, Attenuator

12. Sweep time

13. Manual mark

14. Video bandwidth (VBW)

15. Resolution bandwidth (RBW)
16. Center frequency/Start frequency
17. Frequency offset mark

18. External 10 MHz reference mark
19. Trigger level mark

20. Correction factor mark

21. Error message

22. TF/ADC overrange message (Only for digital filters)
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2.1.2 Screen Annotation

(2) Display Area

C | /
2— DL -50.0 dBm K . ¥

A_Write Smpl B_Blank Smnpl

cFafl STAR T R l WOE T
> 29,500 MHZ) g GEEYYD)
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Error [621]

Copy Config

Printer

File
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Invalid Frequency—Correction data.
Contact a service engineer.

Lo

j \ 5 Copy
o e Syt il af || Device

FXT
fulm
CENTER 30.000 MHz SPAN 1.000 MHz Hed ia
ROW 10 kilz VW 10 kil #SWP 20 ms _ ATT 10 dB uncall| Format
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Figure 2-14 Display Area Names

1. Title area

b2

Reference area

Trace status area

(V%)

Marker area
Active area
Result area

Frequency area

o e B

Soft menu display area
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2.1.3 Rear Panel

2.1.2 Rear Panel

This subsection shows the rear panel and describes its terminals and connectors.

18 __(r—
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10.
11.
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PRINTER connector
PARALLEL connector

GPIB connector

SERIAL I/O connector

RGB connector

GATE IN terminal
EXT TRIG terminal

TRIG OUT terminal

X-OUT terminal
Y-OUT terminal
Exhaust vent

16 13

Figure 2-15 Rear Panel

Connector for a printer
Unused

Connector for an external controller used when set to remote control
through GPIB interface.

Connector for an external controller used when set to remote control
through RS8232 interface.

Connector for an external monitor compatible with VGA specifica-
tions.

Connector for inputting the gate signal of the gated sweep.

Connector for inputting not only the external trigger signal but the
gate timing signal of the gated sweep.

Connector for outputting a signal in synchronization with the trigger
signal.

Connector for outputting the ramp voltage proportional to sweep.
Connector for outputting the signal proportional to power level.

Cooling fan

CAUTION: Do not block the vent.
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12,
13.

14,
15.

MAIN POWER switch

AC power connector

Fuse holder

IF OUT 21.4 MHz terminal
IF OUT 421 MHz terminal
10 MHz REF IN terminal
10 MHz REF OUT terminal
INPUT I terminal

INPUT Q terminal

Rear feet

2.1.3 Rear Panel

Used to turn the Main power on or off.

Connect the input power cable from the analyzer to the outlet of the
AC power source.

Used to hold a power fuse to protect the analyzer from an overcurrent.
Connector for outputting the 3rd IF (21.4 MHz) signal.

Connector for outputting the 2nd IF (421 MHz) signal.

Connector for inputting the 10 MHz reference signal.

Connector for outputting the 10 MHz reference signal,

Unused {option)

Unused (option)

This is to protect the projections such as the fan and connectors.

CAUTION: Never use the analyzer upright with the rear panel to the
hottom.
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2.2 Basic Operation

2.2 Basic Operation
This section describes the method of how to go through the menus and use the measurement functions.

2.2.1 Operating Menus and Entering Data

This section explains how the panel keys and soft keys are used.

(1)  Selecting the menu

[f you press a panel key, the soft menu associated with that key is displayed in the soft menu area on
the screen.

To make a soft menu selection, press the soft key next to the menu item.

When a soft menu is selected and any item corresponding to this soft menu has previously been set,
the titles and values which are currently set are displayed in the active area (Refer to (2) Entering
data). In addition, if there is an associated menus are also displayed (Refer to (3} Soft menu config-
uration).

For example, the following soft menu will be displayed when you press SPAN,

REF 0.0 dBm
10 dB/ *A_Write Norm  B_Blank Norm
Span
SPAN T
8.808 _GH=z Full Span
B
Zero Span
F]
Last Span
CENTER 4.000 GHz SPAN 8.00 GHz
RBY 3 MHz VBY 3 MHz SWP 120 ms  ATT 10 dB

Figure 2-16 Span Menu

When selecting an item from the soft menu, press the corresponding soft key on the right.
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(2)

2.2.1 Operating Menus and Entering Data

Entering data

When a value is displayed in the active area, you can change it using the numeric keys, the step keys
or the data knob.

+ Entering Data Using the Numeric Keys

You use the following keys to enter data: the number keys (0 through 9), the decimal point key,
the backspace (BS) or minus (-} key. If you make a mistake when using the numeric keys, you
can use the backspace (BS) key to delete the last digit entered. If you have not entered any data,
pressing the BS key enters a minus (-) sign. After entering the data, pressing the ENTR key or
one of the other unit keys completes the operation.

CAUTION: Data entered with the numeric keys that is not terminated with «a units terminator is
aborted when you press any panel key.

Example 1: The following example sets the reference level to -20 dBm using the numeric keys:
Press LEVEL, -, 2, 0 and GHz(+dBm) or LEVEL, 2, 0 and MHz(-dBm),
»  Entering Data Using the Step Keys

The step keys are used to enter data in a predefined step size. Press the V/ step key to decrease
the value and the A step key to increase the value. You can enter data while looking at the active
area and the trace on the screen using the step keys. You can also define the step size manually.

Example 2: The following example sets the reference level to 0 dBm using the step keys:
Press the A step key following Example 1. This sets the reference level to -10.0
dBm. If you press the /A step key once more, the level is set to 0.0 dBm.

* Entering Data Using the Data Knob

The data knob is used to set data in increments smaller than the step size. This is convenient
when making fine adjustments to data already entered.

Example 3: The following example sets the reference level to 0.5 dBm using the data knob.
Turning the data knob clockwise increases the reference level in increments of 0.1
dB. Continue to turn it until the active area shows a setting of 0.5 dBm.

Turning the data knob counter clockwise decreases the reference level by 0.1 dB.
Soft menu configuration
Menus consist of the main menu, associated submenus and dialog boxes.

[n addition, there are some soft keys with which you can switch the setting each time you press them.

In this section, the menus associated with the CONFIG key are shown as an example of a typical
menu configuration {See Figure 2-17).
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2.2.1 Operating Menus and Entering Data

Pancl key
CONFIG
l soft menu
Main menuy dialog box
Gf? IB&Others ] Baud Rate |
RS232 i _": Data Length :
Copy Conlig | Stop Bit |
Date/Time | Parity Bil I
Trace PL.)ml IQO]/SO] : Flow Control :
Annotation Display ON/AOLT G _____ B
= more 12 — Sub menu
Printer _——
L Main menu File ——- — - - (Can be omitted)
Selllest Copy Device —— - —-
Service Media Format
Revision
more 2/2
—| dialog box
—HF Ycar 1|
I Month !
[ . I
, Day |
i llour I
: Minute :
| Format |
I QOrder 1

Figure 2-17 Soft Menu Configuration (CONFIG Key)

(4) Main menu and sub menu
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Displaying the main menu
Pressing a panel key displays the main menu.

Displaying the second screen of the main menu (the same level as the main menu)
Pregsing more 1/2 in the main menu digplays the rest of the main menu. Pressing more 2/2 on
the second page returns to the first page.

Displaying the submenu
Pressing a soft key in the soft menu with a mark in the right-hand comer will display the next or
previous submenu.

Switching between settings on a toggle button.
Press the soft key under the soft menu with switching capability to toggle between settings for
ON/OFF, AUTO/MNL and similar switches each time you press the soft key.
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(5)

(6)

(7

(8)

2.2.1 Operating Menus and Entering Data

Displaying a dialog box
Some soft key menu items display a dialog box when pressed.

*  How to select a setting

To select a setting, use the step keys /A (to move the cursor upwards) and ¥/ (to move the cur-
sor downwards).

»  Choosing the contents from the selected setting
Turn the data knob to select the desired setting and press the data knob to set the data.

» Entering numeric values
Use the numeric and unit keys to set the data.

*  Exiting from the dialog box
Press the RETURN key or the same key that you pressed to digplay the dialog box again.

ACTIVE OFF

Pressing ACTIVE OFF removes all information from the active area. Data cannot be entered if this
is done. To turn the active area again, press the panel or soft key whose function you wish to use.

RETURN key
Press the RETURN key to return to the previous menu.

SHIFT key

SHIFT is used to select the functions that are labeled in blue above the panel keys.
There are five such functions:

- CAL

= CANCEL
*  OFF

= PRESET
= SAVE

To select one of these functions, press SHIFT and the appropriate panel key,

Pressing SHIFT lights the green LED (on the left side above the key) to indicate that the Shift func-
tion is active.

To cancel the shift function, press SHIFT a second time before selecting other blue-labeled func-
tions.

The LED goes off indicating that the Shift function is no longer active.
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2.2.2 Displaying Spectrums and Operating the Markers

2.2.2

2-18

Displaying Spectrums and Operating the Markers

The following example measures the frequency difference between the peak point and a point 3 dB levels
lower, and the frequency ditference between the peak point and a point 60 dB levels lower.

Use the CAL signal of the analyzer as an input signal.

Power on

NOTE: 1o take accurate measurements, tse the analyzer within the specified temperature

range, and wait af least 60 minutes after turning on the power before performing
the Calibrations. In this exercise example, the warm-up and calibration are omit-
ted.

[¥5]

Initialization

Check to see if the POWER switch (on the front panel) and MAIN POWER
switch (on the rear panel) are turned off.

Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION; To avoid damage to the analyzer, operate the analyzer within the spec-
ified input voltage and frequency ranges.

Connect the power cable to the outlet.
Turn on the MAIN POWER gwitch (on the rear panel).

Turn on the POWER switch {on the front panel).
When the self-test has completed, the start-up screen is displayed.

NOTE: The screen displayed after the power is turned on may differ from the one
shown here depending on the current seffings.

This resets the current settings to the factory defaults or user-defined presets.

6.

Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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2.2.2 Displaying Spectrums and Operating the Markers

REF 0.0 dBm
10 dB/ *A_Write Horm  B_Blank MNorm

CENTER 4.000 GHz SPAN 8.00 GHz
RBY 3 HHz VBY 3 HHz SWP 120 ms  ATT 10 dB

Figure 2-18 Factory Defaults
Connecting calibration signal
Connect the calibration signal used in the measurement.
7. Attach the N-BNC adapter to the INPUT connector on the front panel.

8. Connect the Input cable from the CAL OUT connector to the INPUT connector.

REF 0.0 dBm
10 dB/ #A_Write Horm B_Blank Horm

CENTER 4.000 6Hz SPAH 8.00 GHz
RBY 3 MHz VBY 3 HHz SWP 120 ms _ ATT 10 dB

Figure 2-19 Calibration Qutput
Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.
9. Press FREQ.

The current center frequency is displayed in the active area, and the Freq menu
used to select the frequency type appears on the right.
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2.2.2 Displaying Spectrums and Operating the Markers

REF 0.0 dBm
10 dB/ *A_Write Norm B_Blank Horm
Frequency
CENTER T
4,000 GH=Z2 Center
H
Start
E]
Stop
OGS
Step Size
S  Freq
Dffset
rF
7 N
CENTER 4.000 GHz SPAN B.00 GHz | nore 1/2
RBYW 3 MHz VBW 3 MHz SWP 120 ms _ ATT 10 dB
Figure 2-20 Frequency Menu
10. Press 3, 0 and MHz.
A center frequency of 30 MHz {s set.
REF 0.0 dBm
10 dB/ *i_Write Norm B_Blank Horm
Frequency
CENTER T
30.@0 MHz i Conter
i 2
[] J\ l Start
L 3
RiIARI
R S
Step Size
RIRG
i i - 3
CENTER 30.0 HAz SPAN 460 HHz | nore 1/2
RBYW 3 HHz VBY 3 MHz SWP 20 ms ATT 10 dB

Figure 2-21 Setting the Center Frequency

11. Press SPAN.
The current frequency span is displayed in the active area, and the Span menu
used for setting the frequency span appears on the right.

12. Press 2, 0 and MHz.
A frequency span of 20 MHz is set.

13. Press LEVEL.

The current reference level is displayed in the active area, and the Level menu
used for setting the level appears on the right.
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2.2.2 Displaying Spectrums and Operating the Markers

14. Press 1, 0, MHz(-dBm).
A reference level of -10 dBm is set.

REF -10.0 dBm
10 dB/ *A_Write Norm B_Blank Horm

Level

REF LEVEL T 3
=1@.80 dBm / \ dB/div

/ \ Linear
23|

—
"
W

£

S—_—

CENTER 30.00 MHz SPAN 20.00 MHz
RBY 300 kHz _ VBW 300 kHz SWP 20 ms ATT 5 dB

A

7
Correction
Factor

Figure 2-22 Setting Measurement Conditions
Displaying the normal marker on the trace peak

15. Press SRCH.
The normal marker is displayed on the trace peak, and the marker frequency
{approximately 30 MHz) and level (approximately -10 dBm) are displayed in the
marker area.

REF -10.0 dBm MKR 30.02 WHz
10 dB/ *A_Write Norm B_Blank Horm -10.14 dBm
Peak
MARKER T
30.02. MH=Z Next Peak
i -
Mext Peak
Left

El
/ \ Hext Peak
/ \ Right

/ Min Peak

Hext
/ Min Peak
m”*““ﬂ‘hwﬂ“*u"*“#‘“ﬁ w.““““u“‘“‘“mﬁ“mﬂh‘ B
Search

Condition

[i]

7
CENTER 30.00 WHz SPAN 20.00 HHz Cont Peak
REW 300 kHz  VBW 300 kHz _SWP 20 ms _ ATT 5 dB (DM OFF |
—J

Figure 2-23 Peak Search
Displaying the delta marker

This measures the frequency difference between a point 3 dB levels down and a point
60 dB levels down from the peak.

16. Press MKR.
The Marker (1} menu used with the marker function is displayed.
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2.2.2 Displaying Spectrums and Operating the Markers

17. Press Delta Marker.

The delta marker is displayed, and the differences (relative values) between the
normal marker and delta marker frequency and level are displayed

18. Move the marker to the -3 dB point using the data knob while looking at the level
indication in the marker area and set it ag precigely as possible (an exact setting

may not be possible due to resolution limitations).

The frequency difference (relative value) between the peak point and a point 3

dB levels lower is displayed in the marker area.

REF -10.0 dBnm

10 dB/ *A_Write Horm

B_Blank Horm

MKRA 160 kHz
-3.17 dB

DELTA
160 k

MKR
H

Delta HKR

—

! Delta
Harker

[ oMl

2 1/Delta
Marker

5
Mext Peak

CENTER 30.00 M
RBY 300 kHz

Hz
VBW 300 kHz

SWP 20 ms

SPAN 20.00 MHz
ATT 5 dB

Figure 2-24 Frequency Difference Between the Peak Point and a Point 3 dB Levels Down

19. Next, move the marker to a point 60 dB levels down from the peak using the data

knob.

The display in the marker area is the frequency difference between the peak point

and a point 60 dB levels down from the peak.

REF -10.0 dBm
10 dB/ *,

Write Horm

B_Blank Horm

MKRA 1.98 HHz
-59.99 4B

1.98

DELTA MKR

MHz

R—

Mo

Delta HKR

! Delta

Harker

[ oMl

2 1/Delta
Harker

5
Mext Peak

RBY 300 kHz

CEMTER 30.00 MH

z
VBY 300 kHz

SWP 20 ms

SPAN 20.00 MHz
ATT 5 dB

Figure 2-25 Frequency Difference Between the Peak Point and a Point 60 dB Levels Down
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2.2.3 Measuring Frequency Using Counter

Measuring Frequency Using Counter

Frequencies are meagured uging the counter function, Use the CAL signal of the analyzer as input signal.
The counter function measures the signal frequency at the marker with high accuracy.

The value of an amplitude indicates the amplitude at the marker point.

The maximum resolution possible for the counter function digplay is 1 Hz. As you increage the resolution,
you will have to increase the gate time to compensate.

CAUTION:

1. The counter function may not work normally if the span is greater than 1 GHz or the difference between the
marker and the noise level is 25 dB or less.

2. The signal track mode cannot be used with this function.

Power on
1. Turn the analyzer power on.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

2. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Connecting calibration signal

Connect the calibration signal used in the measurement,

3. Attach the N-BNC adapter to the INPUT connector on the front panel.

4. Connect the Input cable from the CAL QUT connector to the INPUT connector.
Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 3, 0 and MHz.
A center frequency of 30 MHz {s set.

6. Press SPAN, 5, 0 and MHz.
A frequency span of 50 MHz is set.
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2.2.3 Measuring Frequency Using Counter

REF 0.0 dBn
10 dB/ #A_Write Horm B_Blank Horm
Span
SPAN T
590.@8 MH= Full Span
B
‘ Zero Span
) 4
/ \ Last Span
CENTER 30.00 MHz SPAN 50.0 MHz
RBW 300 kHz  VBW 300 kHz  SWP 20 ms ATT 10 dB

Figure 2-26 Setting Measurement Conditions

Measuring frequency by counter

This measures the frequency using the counter function,

7.  Press MEAS and Counter.

The Counter menu used to set the frequency counter resolution is displayed and
the frequency measurement by the frequency counter is started.

REF 0.0 dBm MKR 30.10 HHz
10 dB/ *A_Write Norm B_Blank Horm -10.21 dBm
MAREER CUDNTER Counter
|
30.001 MHz R i
2@.110 Hz Resolution
1 kHz
H
Resolution
100 Hz
El
’ | Resolution
] ‘ 10 Hz
4
/ \ Resolution
} \ 1 Hz

L0 _ Il

\
B
b |

CENTER 30.00 MHz SPAH 50.0 HHz
RBY 300 kHz _ VBW 300 kHz SWP 20 ms ATT 10 dB

Figure 2-27 Frequency Counter Measurement
8. Press Resolution 10 Hz.

The frequency counter resolution is set to 10 Hz and is displayed in the Result
area.
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2.2.3 Measuring Frequency Using Counter

REF 0.0 dBm HKR  30.10 HHz
10 dB/ #A_Write Horm B_Blank Horm =10.19 dBm

Counter

COONTER
gg?ngMHz 30.000 00 MHz Resalution
1 kHz

z
Resolution
100 Hz

’ ! ﬁesolution
l 10 Hz

4
] \ Resolution

L

B
Counter

Lo Il

g G

CEMTER 30.00 MHz SPAH 50.0 HHz
RBY 300 kHz  VBW 300 kHz  SWP 20 ms ATT 10 dB

Figure 2-28 Frequency Counter Measurement (Resolution: 10 Hz)

9.  Press Counter ON/OFF(OFF).
The counter function is turned off.
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2.2.4 Display Line and Measuring Window

This section describes the display line used to compare the levels between traces and the measuring win-
dow used to take measurements within a limited area.

Power on
1. Turn the analyzer power on.
Initialization
This regets the current settings to the factory defaults or user-defined presets.

2. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Connecting the calibration signal

Connect the calibration signal used in the measurement.

3. Attach the N-BNC adapter to the INPUT connector on the front panel.

4. Connect the Input cable from the CAL OUT connector to the INPUT connector.
Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.  Press FREQ, 3, 0 and MHz.
A center frequency of 30 MHz is set.

6. Press SPAN, 8, 0 and MHz.
A frequency span of 80 MHz is set.

Tumning on the display line

7. Press FORMAT and Display Line ONOFF(ON).
The display line is displayed.
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10.

2.2.4 Display Line and Measuring Window

REF 0.0 dBm DL -50.0 dBm
10 dB/ *A_Write Norm B_Blank Horm
Format
DISELAY LINE e\
=50 J(\B dBm Detector

nnnn

A
\

\

|

\ /

/

B X
XY Cursor

v

Limit Line

3 |

Label

| —
CENTER 30.00 MHz SPAH 80.0 HHz Display
RBW 1 MHz VBW 1 HHz SWP 20 ms ATT 10 dB Control

Figure 2-29 The Display Line
Align the Display line to a peak on the right.

Press SRCH.
A marker is displayed on the trace peak.

Press MKR, Reference Object and Display Line.
The values shown by the marker are the values relative to the Display line.

REF 0.0 dBm
10 dB/

DL -67.5 dBm DLHA 30.08 WHz
*A_Write Norm B_Blank Horm 57.70 dB

Ref Object

HZ

T
Belta

MARKER
30.08

Haprkar

z

\

e BN

f
\ /
- /
oA /

]
CENTER 30.00 MHz

RBY 1 MHz VBYW 1 HHz

| =

LEmEL

i

= Display
\ Line

7
Release
Object

SPAH 80.0 HHz
B

SWP 20 ms ATT 10 d

Figure 2-30 Measuring the Values Relative to the Display Line

Removing the Display line

11

Press FORMAT, Display Line ON/OFF(ON) and Display Line ON/OFF(OFFT).
The Display line and the values relative are removed.
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2.2.4 Display Ling and Measuring Window

Using the measuring window

12, Press WINDOW and Measuring Window.
A measuring window is opened, and the Measuring Window menu is displayed.
In the active area, the frequency in the center of the window is displayed.

13. Press Window position and move the measuring window by turning the data
knob until the right-hand peak is in the center of the measuring window (See Fig-
ure 2-31).

REF 0.0 dBm
10 dB/ #A_Write Horm B_Blank Horm

Wl 32‘” POST.

59.“ MH=z \ $

e
B

Heas Window

\ [ Position
\ I .
/ \ / \ Width

/ [\ Wl S

l { \ n ’ Suweep
{0 A

CEMTER 30.00 MHz SPAH 80.0 MHz
RBY 1 WHz VBY 1 HHz SWP 20 ms ATT 10 dB

\ Window

Figure 2-31 The Measuring Window

14. Press Window width, 1, 0 and MHz.
The width of the measuring window is set to 10 MHz.

Removing the measuring window

15. Press Window ONOFF(OFT).
The measuring window is removed.
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2.2.5 Entering Level Correction Data

Meagurement objects (such as input cables, antennas and adapters used with amplifiers), which have prop-
er frequency characteristics, can be measured by using correction tables on a measurement object basis.

The frequency characteristics of the instruments used are listed in Table 2-1. This section describes how
to enter data into the correction table and use it.

Table 2-1 Correction Table

Frequency Correction Value 20
1 660 MHz -20dB -1
2 670 MHz -10dB
3 690 MHz +10 dB o
4| 730 MHz +20 dB -
5 740 MHz -30 dB N , N
660 BTD 690 730 740
Power on

1. Turn the analyzer power on.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

2. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the correction signal is reflected more
clearly.

3. Press FREQ, 7, 0, 0 and MHz,
A center frequency of 700 MHz is set.

4, Press SPAN, 1, 0, 0 and MHz.
A frequency span of 100 MHz is set.

5. Press LEVEL, 4, 0 and MHz(-dBm).
The reference level is set to -40 dBm.
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REF -40.0 dBm
10 dBS *A_Wrlte Horm B_Blark Horm
Level
REF LEVEL -
—48.0_dBm dB/div
g )
Lirear
<
Units
—
S
I Ui e Ref Offset
o
H |
CEHTER 700.0 HHZ SPAN 100.0 Wiz Correction
RBW 1 MHz VBW 1 MHz SWP 20ms  ATT 5 dB Factor

Figure 2-32 Setting Measurement Conditions

Entering the correction data

The correction table is composed of frequency and level columns, and is used to seta
maximum of 50 sets of data. The interpolation method is applicable between correc-
tion data.

6. Press LEVEL, Ceorrection Factor and Correction Edit.
The Correction Edit menu and the correction table are displayed and you are
allowed to enter frequency data (See Figure 2-33).

REF -40.0 dBm
10 4B/ #A_Write Horm B_Blank Horm
Corr. Edit
z
Insert
Line
El
Delete
CENTER 700.0 MHz SPAN 100.0 MHz Line
RBW 1 MHz #UBY 100 Hz SWP 2.0s ATT 5 dB
Correction Edit 4
[ ho 1 [ Level 1 Sort
1.
2.
3.
a.
5. 3
6. Table
7. Init
8.
9.
10.

Figure 2-33 Displaying the Correction Table

7. Press 6, 6, 0 and MHz.
A frequency of 660 MHz is displayed in the first frequency item, and the cursor
moves to the level item (See Figure 2-34),
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REF -40.0 uBm WKR  736.7 MHz
10 dBS #A_YWrite Horm B _Blank Horm =92.59 dBm
Corr. Edit
e " Incert
Line
==
Delete
CENTER 700.0 MHz SPAN 100.0 HHz Line
RABY 1 MH=z *VBW 100 Hz SWP 2.0 5 ATT 5 dB
Correction Edit R
[No 1 I Frequency 1 Sert
1. 660.000000 HHz 0.00 dBm
2.
3.
4.
5. g
G. Table
7. Init
8.
9.
10.

Figure 2-34 Entering Frequency Data

Press 2, 0 and MHz(-d Bm).

A level of -20 dBm is displayed in the level item and the cursor moves to the fre-

quency item on the second line.

Enter the correction data one by one according to Table 2-1.

Press RETURN.
The correction table is removed.

Reflecting the level correction data

11.

Press Correction ON/OFF(ON).

The trace, whose noise level was corrected using the data previously entered, is

displayed.
REF -40.0 dBm
10 dB/ #A_Write Horm B_Blank Horm
Corr. Fact
(= |RE LEVEL Eurrectiun
—40.0 dB
" o i)

< N
Correction

Edit

CENTER 700.0 Ml
*RBW 100 kHz

SPAH 100.0 MHz
B

Hz
VBW 100 kHz _ SWP 20 ms ATT 10 d

Figure 2-35 Showing a Trace Whose Level Is Corrected
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12. Press Correction ON/OFF(OFF).
The level correction function is turned off.

Correcting the entered data

The data you entered can be corrected uging the step keys or the data knob. In this
example, the level data on the second line is changed from -10 dBm to 0 dBm.

1. Move the cursor to the level data on the second line uging the step keys or the data
knob.

2. Press 0 and MHz(-dBm).
The level data on the second line is changed to 0 dBm.

REF -40.0 dBm
10 dBS #A_YWrite Horm B _Blank Horm
Corr. Edit
" Incert
Line
S
Delete
CENTER 700.0 MHz SPAH 100.0 WHz Line
RBY 1 MHz #BY 100 Hz SWP 2.0 5 ATT 5 dB
Correction Edit R
[Ho 1 [ Level 1 Sort
1. 660.000000 MH= ~20.00 dBn
2. 670.000000 HHz 0.00 dBm
3. 690.000000 MHz 10.00 dBm
4. 730.000000 MHz 20.00 dBm
5. 740 000000 MH> -30.00 dRn z
6. Table
7. Init
8.
9.
10.

Figure 2-36 Corrected Compensation Data

3. Press RETURN.
The correction table is removed.
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2,.2.6  Separating Two Signals
This section describes how RBW should be set to properly observe adjacent signals uging the analyzer.
Measurement conditions: The two signals used are as follows.
Signal 1: A frequency of 200.00 MHz and a Level of -10 dBm
Signal 2: A frequency 200.25 MHz and a Level of -40 dBm

Setup

1. Connect the signal generators as shown in Figure 2-37,

8 L——J|
[==]==T==T==]= Jan}¥u=]
oo
—_
[=T==T=Te=T==]

L ]

|

ooooo
cocoo amb

&

Figure 2-37 Setup for Measuring Two Signals Separately
Power on
2. Turn the analyzer and the signal generators power on.
Setting the signal generators
This prepares the signal generators for output.

3. For Signal generator 1, set the frequency to 200.00 MHz; the level to -10 dBm;
and the output to the ON position.

4. For Signal generator 2, set the frequency to 200.25 MHz; level to -40 dBm; and
the output to the ON position.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

5. Press SHIFT and CONFIG(PRESET).
This gets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

6. Press FREQ, 2, 0, 0 and MHz,
A center frequency of 200 MHz is set.
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7.  Press SPAN, 2, 0 and MHz.
A frequency span of 20 MHz is set.

8. Press LEVEL, 1, 0 and MHz(-dBm).
The reference level of -10 dBm is set.
The gpectrums are not fully separated because the RBW default setting is 300
kHz. As a result, the display shows only one input signal even though there are

actually two.
REF -10.0 dbm
10 dB/ *A_Write Smpl B_Blank Horm
Level
REF LEVEL T J
=1@.80 dBm /\ dB/div
/ \ = Sy
jo
r N
/ \ Units
[ s
Ref Offset
T I Y el .
CENTER 200,00 Wiz SPAN 20.00 Wiz |C“rre°t'““
RBW 300 kHz  VBW 300 kbHz SWP 20 ms __ ATT 5 dB Factor

Figure 2-38 Two Superimposed Peaks

9. Press COUPLE, RBW AUTO/MNL{MNL}, 3, 0 and kHz.
The RBW is set to 30 kHz.
Two peaks are now digcernible but they are still not clearly separated.

REF -10.0 dBm
10 dB/ *A_Write Horm B_Blank Horm
Couple
RBW REM
30 . kHZ
HHL
H
vByW
AUTO
E .
Sweep Time
AUTO

4

ALL Auto
=

Jl RBY:Span
[ B

VBW:RBW

Ble!

7 N
CENTER 200.00 WAz SPAN 20.00 HHz nore 142
*RBW 30 kHz YBW 30 kHz SWP 50 ms ATT 5 dB

Figure 2-39 Two Discernible Peaks

10. Press 1, 0 and kHz.
The RBW is set to 10 kHz,
Two peaks can now be distinctly seen.
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REF -10.0 dBnm

2.2.6 Separating Two Signals

IR——

10 dB/ *A_Write Norm B_Blank Horm
Couple
REW REM
12 . kHZ

MHL
H

| HHL |
vBY
5

E
weep Time

4

CENTER 200.00 MHz SPAN 20.00 MHz
*RBY 10 kHz VBW 10 kHz SWP 400 ms ATT 5 dB

Figure 2-40 Two Distinct Peaks Can Now Be Seen
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2.2.7

Dynamic Range

The dynamic range can be increased by reducing the noise level, which is accomplished by making the
resolution bandwidth narrower. The noise level can be further reduced by setting the video bandwidth
(VBW) to approximately 1/10 of the resolution bandwidth (RBW). In addition, noise level can be reduced
in a short time using the average function.

Setup
l.  Connect the signal generator as shown in Figure 2-41.

0

=
=
p=]
=
(=]

a0
Qoo

Figure 2-41 Setup for Verifying the Dynamic Range
Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generators for output.

3. For Signal generator, set the frequency to 200 MHz; the level to -50 dBm; and
the output to the ON position,

Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 2, 0, 0 and MHz.
A center frequency of 200 MHz is sel.

6. Press SPAN, 1, 0, 0 and MHz.
A frequency span of 100 MHz is set.
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7. Press LEVEL, 4, 0 and MHz(-dBm).
The reference level is set to -40 dBm.

REF -40.0 dBm
10 dB/ *A_Write Horm B_Blank Horm
Level
REF LEVEL T o
—4@.0 dBm dB/div
{ \ g ]
Linear
3 |
Units
B
l”““l - |l Ref Offset
i TNy
CENTER 200.0 Wiz SPAN 100.0 Wiz |C“rreCt'““
RBY 1 WHz VBW 1 MHz SWP 20 ms __ ATT 5 dB Factor

L

Figure 2-42 Trace Prior to Changing the RBW
Changing the RBW

The RBW is set to 1 MHz according to the current center frequency and frequency
span. The noise can be reduced by making this value smaller.

8. Press COUPLE, REW AUTO/MNL(MNL), 1, 0, 0 and kHz.
An RBW of 100 kHz is set. Check that the noise level is reduced by 10 dB and
the dynamic range is widened.

REF -40.0 dBm
10 dB/ *A_Write Norm B_Blank Horm

RBW
109 kH

e |”” PR

CENTER 200.0 MHz SPAH 100.0 MHz
*RBW 100 kHz  VBW 100 kHz SWP 20 ms ATT 5 dB

Figure 2-43 Trace After Changing the RBW

Changing the VBW

The noise width can be further reduced by setting the VBW to 1/10 of the RBW.
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9,  Press VBW AUTO/MNL(MNL}, 1, 0 and kHz.
A VBW of 10 kHz is set. Check that the noise level is reduced more.

REF -40.0 dBn

10 dB/ *A_Write Norm B_Blank Horm
Couple
VBW " Rew
12 . kHZ
HHL

El
Sweep Time

4
ALL Auto

=
RBY :Span
© VBW:RBW

7 N

CENTER 200.0 MHz SPAH 100.0 MHz
*RBY 100 kHz *VBW 10 kHz SWP 200 ms ATT 5 dB

more 1/2

Figure 2-44 Trace After Changing the VBW

Performing the averaging function

This function can improve the S/N ratio faster than the VBW method shown above.
This function makes it possible to quantify random components and measure signals
buried in the noise,

10. Press A and Average A.
Average A (with a default setting of 20) has reduced the noise level considerably,

REF -40.0 dBm
10 4B/ *h_fvg  Smpl B_Blank Horm
Trace A
SWP COUNT [
2|29 times Write A
[ 20]
z
View A
B
Blank A
5
Max Hold A
© Trace A N
Detector
|- -
7 N
CENTER 200.0 WHz SPAN 100 .0 WHz nore 1/2
*RBW 100 kHz *VBW 10 kHz SWP 200 ms  ATT 5 dB

Figure 2-45 The Trace after Averaging
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2.2.8 UNCAL Message

The settings of the resolution bandwidth (RBW), video bandwidth (VBW), frequency span (SPAN) and
sweep time (SWP) are interrelated. The message UNCAL is displayed in the frequency area when any item
is inappropriately set. 1f this happens, proceed as follows to remove the UNCAL message.

+ Make the resolution bandwidth (RBW) wider.

* Make the video bandwidth (VBW) wider.

+ Make the sweep time (SWP) longer.

+  Make the frequency span (SPAN) narrower when the RBW or VBW cannot be changed.

CAUTION: Measured data may be inaccurate if you take measurements while the UNCAL message is dis-
Played.

In this section, the following example shows how to remove an UNCAL message, which was caused by
making the sweep time shorter, by changing the RBW setting.

Setup

1. Connect the unit under test as shown in Figure 2-46,

I s ——J)

.|:|‘|:|=||:n:| [=1=T=]

|
|
|
|
} ocoooo ool
|
|

T e

.
] \
| E=IIIE o' B

E

Figure 2-46 Measuring AM Signal in Separate Sereen Mode
Power on
2. Turn the analyzer and the signal generator power on.
Initialization
This regets the current settings to the factory defaults or user-defined presets.

3. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4.  Press FREQ, 1 and GHz.
A center frequency of | GHz is set.
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5. Press SPAN, 5, 0 and kIz.
A frequency span of 50 kHz is set.
The following are automatically set:
RBW = | kHz, VBW = | kHz, Sweep time = 100 ms.

6. Press SWP, Sweep Time AUTO/MNL(MNL), 2, 0 and kHz(ms).
Sweep time is set to 20 ms and UNCAL is displayed in the lower right hand fre-
quency area on the screen.
A Sweep time of 20 msec is too short.

REF 0.0 dBm
10 dB/ #A_Write Horm B_Blank Horm

SWP /\\ 1Sueep Tine
2@-m= \

Z Trigger
/ \ Setup
/ \ CEEEE T
o boy

El
F 23|
/ Gated
/ \ Sueep

= Gated

Sweep

Frinpar

\/\‘ /L/ S Window
/\ Sueep
-

CEMTER 1.00000000 GHz SPAH 50.0 kHz Sweep
RBY 1 kHz VBY 1 kHz *SWP 20 ms ATT 10 dB UNCAL @

Figure 2-47 Screen with UNCAL Message
Coping with the UNCAL message
7. Press COUPLE, RBW AUTO/MNL(MNL), 1, 0 and kHz.

Once the RBW is set to 10 kHz, the UNCAL message will disappear because a
sweep time of 20 msec meets the required condition.

REF 0.0 dBm
10 dB/ #A_Write Horm B_Blank Horm
Coupl e
RB T
P RBY
12 kH=
FII| MuL
Z
VBW
AUTO (I
B
Sweep Tine
HHL
4
ALL Auto
S
RBW:Span
CENTER 1.00000000 GHz SPAN 50.0 kHz
*RBY 10 kHz YBW 10 kHz  *SWP 20 ms ATT 10 dB

Figure 2-48 UNCAL Message Removed
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Zooming the Frequency Domain

The analyzer has a function that allows you to display a part of magnified upper screen trace on the lower
screen in the frequency domain.
This section describes the zoom function in the frequency domain.

Meagurement conditions: The target of the measurement below is a signal whose characterigtics consist
of an output frequency of 100 MHz, a level of -10 dBm, a modulation frequen-
cy of 10 kHz and an AM modulation factor of 3%.
Use appropriate parameter values when making the measurements in the ex-
ample shown below.

Setup
1. Connect the unit under test as shown in Figure 2-49.
Ii
Figure 2-49 Measuring AM Signal in Separate Screen Mode
Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator
This prepares the signal generator for output.

~

3. Set the frequency to 100 MHz; the level to -10 dBm; the modulation frequency
to 10 kHz; AM modulation factor to 3% and the output to the ON position.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This gets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so the input signal is displayed more clearly.
5. Press FREQ.1, 0, 0 and MHz.

A center frequency of 100 MHz is set.
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6. Press SPAN, 2, 5 and kIz.
A frequency span of 25 kHz is set.

REF 0.0 dBm

10 dB/ #A_Write Horm B_Blank Horm
Span
SPAN T
25.80 kH= Full Span
am—
[ \ Zero Span

| i | -

|| [\ [
N N

bt 1 Mt P VA Y

CEMTER 100.00000 MHz SPAH 25.0 kHz
RBY 300 Hz vBY 300 Hz SWP 560 ms  ATT 10 dB

Figure 2-50 Displaying the Trace in Full Screen Mode

Separate screen mode

7. Press WINDOW and Zoom.
The screen display is in Separate screen mode and the Zoom menu is displayed.
The cursor for the zoom position and the cursors for the zoom width are displayed
on the upper screen.

REF 0.0 dBm
10 4B/ *A_Write Horm Z0OH
Zoom
ZOOM. POSI
1-03 AARRE ML M Zoon
Trdrid-wididred T E T .
| Position
E
\ \ Zoom
v I Width
i £ X\ =
Zoom on
CENTER 100.00000 HHz SPAN 25.0 kHz Window
RBY 300 Hz VBYW 300 Hz SWP 560 ms ATT 10 dB
REF 0.0 dBm 4
10 dB/ *A_Write Horm .
Feom oFF

7

5 )
Peak
Zooming

- \

Screen

CEMTER 100.000000 MHz SPAH 5.00 kHz
RBY 100 Hz VBY 100 Hz SWP 1.0s ATT 10 dB Reset

Figure 2-51 Displaying the Trace in Separate Screen Mode

8. Press Zoom Width, 1 and kHz.
A frequency span of the lower screen is set to | kHz.

9. Press Zoom Position and move the cursor to the peak on the modulating signal
using the data knob.
The center frequency on the lower screen moves to the peak on the modulating

signal.
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Displaying a magnified lower screen in Full screen mode

10. Press Zoom on Window.
The lower screen is magnified and displayed in Full screen mode.
The spectrum can be analyzed using this magnified display.

REF 0.0 dBm MKR 100.009982 HHz
10 dB/ *i_Write Norm B_Blank Horm -46.79 dBn Z-Up
Zoom
Zoom
Position
Zoon
Width
3
Fewms omy
Hipion
E)
Zoon off
\\ 5 y
Peak
\\ Zooming
g Ny
CENTER 100.010000 Wiz SPAN 1.000 Kiz Sereen
RBYW 30 Hz VBY 30 Hz SWP 2.3 s ATT 10 dB Reset

Figure 2-52 Displaying the Magnified Lower Screen

Turning off the magnitfied digplay

11. Press Zoom aff.
The screen display returns to Separate screen mode from the magnified lower

screen mode.

Turning off the Separate screen mode

12. Press Screen Resef.
The screen digplay returns to Full screen mode for digplaying only the upper

sCreen.
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2.2.10 Zooming the Time Domain

The analyzer has a function that allows you to display a part of magnified upper screen trace on the lower
screen in the time domain. This section describes the zoom function in the time domain.

Measurement conditions:

Setup

The target of the measurement below is a signal whose characteristics consist
of an output frequency of 1 GHz, a level of -10 dBm, a pulse width of 0.8 msec
and a pulse period of 10 msec.

Use appropriate parameter values when making the measurements in the ex-
ample shown below.

l.  Connect the unit under test as shown in Figure 2-53.
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Figure 2-53 Measuring Burst Signal in Separate Screen Mode

Power on

2, Turn the analyzer and the signal generator power on,

Setting the signal generator

This prepares the signal generator for output.

3. Setthe frequency to 1 GHz; the level to -10 dBm; the pulse width to 0.8 msec;
pulse period to 10 msec and the output to the ON position.

Initialization

This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so the input signal is displayed more clearly.

5. Press FREQ, 1 and GHz.
A center frequency of 1 GHz is set,
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2.2.10 Zooming the Time Domain

Press SPAN, 5, 0 and MHz.
A frequency span of 50 MHz is set.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 0, 0 and kHz(ms).
A sweep time of 100 msec is set.

Press COUPLE, RBW AUTO/MNL(MNL), 3 and MHz.
A resolution bandwidth of 3 MHz is set. The burst signal can be identified.

REF 0.0 dBm

10 4B/ #A_Write Horm B_Blank Horm
Sweep
SWP 5 T
100 ms weep Time
HHL
Z Trigger
Setup
CEEEEE|
El
T fpase
oy
CENTER 1.00000 GHz SPAN 50.0 MHz
*RBW 3 MHz VBY 3 MHz *SWP 100 ms  ATT 10 dB

Figure 2-54 Trace of a Burst Signal

Press SPAN and Zero Span.
The frequency span is set to zero span.

Press SWP and Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Seurce to VIDEO.
The trigger source is set to VIDEO. The cursor moves to Slope. The trigger level
mark "—" is displayed on the left-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger level to the middle of the burst signal turning the data knob.
A stably triggered display is obtained.

Press RETURN.
The Trigger Setup dialog box is removed.
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REF 0.0 dBm
10 dB/ *A_Write Norm B_Blank Horm

Couple
RBW

- VB
M SSweep Time
E)

ALL Auto
B

RBW :Span

&
VBW:RBW
7 N
CENTER 1.000000000 GHz SPAN 0 Az nore 142
*RBW 3 MHz VBW 3 MHz #SWP 100 ms  ATT 10 dB

Figure 2-55 Burst Signal in the Zero Span
Separate screen mode

15. Press WINDOW and Zoom.
The screen display is in Separate screen mode and the Zoom menu is displayed.
The cursor for the zoom position and the cursors for the zoom width are displayed
on the upper screen.

REF 0.0 dBm
10 dB/ *A_Write Horm DELY
~ Zoom
POS1I
= e Zoom
L4 L4 I's
Position
M
Zoon
II'I" Width
H H El
: i i - - - i Zoom on
CENTER 1.000000000 6Hz SPAN 0 Az Window
*RBW 3 MHz VBW 3 MHz #SWP 100 ms  ATT 10 dB
REF 0.0 dBm 4
10 4B/ #A_Write Horm .
Zoon off
S
Peak
M Zooming
CENTER 1.000000000 GHz SPAN 0 Hz Sereen
*RBW 3 MHz VBW 3 MHz *SWP_20 ms ATT 10 dB Reset

Figure 2-56 Displaying the Trace in the Separate Screen Mode
Observing the leading edge
16. Press Zoom Position and move the cursor to the leading edge of the signal using
the data knob.
The leading edge of the signal is displayed on the lower screen.
17. Press Zoom Width and move the zoom width to the leading edge of the signal.

The leading edge is magnified on the lower screen.
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REF 0.0 dBm
o B/ *_Write Horm DELY
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n
write A
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CENTER 1.000000000 GHz SPAN 0 Hz Blank A
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Figure 2-57 Observing the Leading Edge in the Separate Screen Mode

Observing the irailing edge

18.

Press Zoom Position. Move the cursor to the trailing edge of the signal using the

data knob.

The trailing edge of the signal is displayed on the lower screen.

REF 0.0 dBm
10 dB/ *A_Write Horm DELY
- Zoom
ZOOM. . POSI
4 = Zoom
E A Sary: = ) na
Position

2
Zoom
llll‘ Width
B
Zoom on
CENTER 1.000000000 GHz SPAN 0 Hz Window
RBW 3 WHz UBW 3 MHz _ #SWP 100 ms ATT 10 dB
REF 0.0 dBm - T
o dB/ *A_Write Smpl soom ofF
B N
Peak
M Zooming
"
HIF X
CENTER 1.000000000 GHz SPAN 0 Hz Screen
RBW 3 WHz UBW 3 MHz _ #SWP 300 ps ATT 10 dB Reset

Figure 2-58 Observing the Trailing Edge in Separate Screen Mode

Displaying the lower screen in Full screen mode

19. Press Zoom on Window.
The leading edge is magnified on the lower screen.
You can analyze the time axis using this magnified display.
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Returning to Separate screen mode from the magnified lower screen
20. Press Zoom off.

The screen display returns to Separate screen mode from the magnified lower
screen.

Entering Full screen mode
21. Press Screen Reset.

The screen display now returns to Full screen mode {displaying the trace on the
upper screen).

2-48



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

2.2.11 Measurement Using the F/T Function

2.2.11 Measurement Using the F/T Function

The analyzer provides the F/T function that allows you to measure uging two screens (one ig in the fre-
quency domain; and the other is in the time domain} simultaneously.

Measurement conditions: The target of the measurement below is a signal whose characteristics consist
of an output frequency of 1 GHz, a level of -10 dBm, a pulse width of 4 msec
and a pulse period of 10 msec.

Use appropriate parameter values when making the measurements in the ex-
ample shown below.

Setup
l.  Connect the unit under test as shown in Figure 2-59.
— —
N — |
Ef-
——
oootbO O o
I oooob
———
| =TT Y= S
| Doooo J|geen| o
I ooooo oot o) araa g
| L . - o
| o
# h e
[} Ty . @
Figure 2-59 Setup to Measure Pulse Signal Using 2 Screens
Power on

2, Turn the analyzer and the signal generator power on,
Setting the signal generator
This prepares the signal generator for output.

3.  Setthe frequency to 1 GHz; the level to - 10 dBm; the pulse width to 4 msec; pulse
period to 10 msec and the output to the ON position.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 1 and GHz.
A center frequency of 1 GHz is set,
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Separate screen mode

7.

10.

11

14.

Press SPAN, 8, 0 and MHz.
A frequency span of 80 MHz is set.

REF 0.0 dBm
il

0 dB/ #A_Write Horm B_Blank Horm
Span
SPAN T
82.0 MH= Full Span
z
\ Zero Span
\ o
\ Last Span
ICENTER 1.00000 GHz SPAN 80.0 HHz
RBYW VBW 1 HHz SWP 20 ms ATT 10 dB

Figure 2-60 Trace of a Burst Signal

Press WINDOW and F/T.
The display is now in the Separate screen mode. The frequency domain is dis-
played on the upper screen, and the time domain is displayed on the lower screen.

Press B.
The lower screen is active.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 0 and kHz(ms).
The sweep time Tor the lower screen is set to 10 msec.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to VIDEO.
The trigger source is set to VIDEQ. The cursor moves to Slope. The trigger level
mark "—" is displayed on the left-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

. Adjust the trigger level.

Adjust the trigger level to the middle of the burst signal turning the data knob. A
stably triggered display is obtained.

Press RETURN.
The Trigger Setup dialog box is removed.
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15. Press SRCH.
The marker is displayed on the lower screen.

REF 0.0 dBn MKR 0.000 ns
10 dB/ *A_Write Horm -6.44 dBm Z00H
Peak
1
A Hext Peak
/
| 3
} Next Peak
| Left
i i i i Hext Peak
CENTER 1.00000 GHz SPAN 80.0 WHz Right
RBYW 1 MHz VBW 1 MHz SWP 20 ms ATT 10 dB
REF 0.0 dBn - B
10 dB/ *A_Write Smpl Min Peak
MARKER
a an F
ogdd s Hext
W Min Peak
E
Search
W.q.w"m " HMWM‘WWNWW Condition
=
CENTER 1000000000 Ghiz SPAN 0 Tz Cont Peak
RBY 1 MHz VBY 1 MHz *SWP 10 ms ATT 10 dB [ITM| OFF

Figure 2-61 F/T Function Displayed in Separate Screen Mode

Displaying the lower trace in Full screen mode

16. Press WINDOW and Zoom on Window.
The leading edge is magnified on the lower screen.
You can analyze the time axis using this magnified display.

REF 0.0 dBm HKR  0.000 ns
10 dB/ #A_Write Smpl B_Blank Smpl -8.78 dBm Z-up
Zoon
T
Zoom
Position
H
Zoon
¥idih

s
Zonw on

Window

o
Zoom off
N

Peak

=
7 g
CENTER 1.000000000 GHz SPAN 0 Hz Sereen
RBW 1 WHz UBW 1 MHz _ #SWP 10 ms  ATT 10 dB Reset
L |

Figure 2-62 F/T Mode in Zoom Display

Entering Separate screen mode
17. Press Zoom off.

The screen display changes from the magnified mode (of the lower screen) to
Separate screen mode.
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Entering Full screen mode
18. Press Screen Resel.

The screen display now returns to Full screen mode {displaying the trace on the
upper screen).
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2.2,12 Measuring Dual Parameters
The analyzer is capable of displaying traces using two screens simultaneously with different measurement
conditions to each other.
2.2.12.1 Measuring Dual Parameters in the Frequency Domain
This section describes how to set the center frequency for each screen and display them.
Measurement conditions: The two signals used are as follows.
Signal I: A center frequency of 100 MHz and a level of -10 dBm.
Signal 2; A center frequency of 650 MHz and a level of -10 dBm,

Use appropriate parameter values when making the measurements in the
example shown below.

Setup
1. Connect the unit under test as shown in Figure 2-63.
§ =] DD
g
Figure 2-63 Setup to Measure Dual Parameters
Power on

2. Turn the analyzer and the signal generators power on.
Setting the signal generators
This prepares the signal generators for output.

-~

3. For signal generator 1, set the frequency to 100 MHz; the level to -10 dBm and
the output to the ON position.

4. For signal generator 2, set the frequency to 650 MHz; the level to -10 dBm and
the output to the ON position.

Initialization

This regets the current settings to the factory defaults or user-defined presets.
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5. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

6. Press WINDOW and Zoom.
The Zoom menu is displayed and the screen display is changed to Separate screen

mode.
REF 0.0 dBm
10 dB/ *A_Write Horm Z00M
Zoom
ZOOW._POST
4 A H Zoom
|t o e
Position
Zoon
Width
=SS
Zoom on
CENTER 4.000 GHz SPAN .00 GHz Window
RBW 3 MHz VBW 3 MHz SWP 120 ms  ATT 10 dB
REF 0.0 dBm i
10 dB/ #A_Write Horm

Zoon off

5 S
Peak
Zooming

CENTER 4.000 GHz SPAN 1.600 GHz Screen
RBY 3 MHz VBW 3 MHz SWP 30 ms  ATT 10 dB Reset

Figure 2-64 Displaying in Separate Screen Mode
Setting for the upper screen

7. Press FREQ, 1, 0, 0 and MHz.
A center frequency of 100 MHz is set for the upper screen.

8. DPress SPAN, 1, 0 and MHz.

A frequency span of 10 MHz is set for the upper screen.
Trace 1 is displayed on the upper screen.
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REF 0.0 dBm
10 dB/ *A_Write Horm Z00M
Span
SPAN T
A4 A N
Tgryidhid - MaE il Full Span
i
il s
|18 Zero Spon
CENTER 100.00 MHz SPAN 10.00 HHz
RBW 100 kHz _ VYBW 100 kHz SWP 20 ms ATT 10 dB
REF 0.0 dBm o
10 dB/ #A_Write Horm
Last Span

L e

CENTER 4.000 GHz
RBY 3 HHz VBY 3 HHz

SWP_30

SPAH 1.600 GHz
B

ms ATT 10 d

Figure 2-65 Setting for the Upper Screen in Separate Screen Mode

Setting for the lower screen

9.

10.

1.

Press B.

The lower screen is active.

Press FREQ, 6, 5, 0 and MHz.
A center frequency of 650 MHz is set for the lower screen.

Press SPAN, 5 and MHz.

A frequency span of 5 MHz is set for the lower screen.

REF 0.0 dBm
10 dB/ *A_Write Horm Z00M
Span
T
i) Full Span
i
[l s
13 Zero Spon
CENTER 100.00 MHz SPAN 10.00 HHz
RBW 100 kHz _ VYBW 100 kHz SWP 20 ms ATT 10 dB
REF 0.0 dBm o
10 dB/ *A_Write Horm
Last Span
SPAN
By @--MH=z i
11
i
AR
[
ICENTER 650.000 HHz SPAN 5.00 HHz
RBYW 30 kHz VBW 30 kHz SWP 20 ms ATT 10 dB

Figure 2-66 Setting for the Lower Screen in Separate Screen Mode
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Magnified display for the lower screen

12. Press WINDOW and Zoomt on Window.

The trace tor the lower screen is now displayed in Full screen mode.

REF 0.0 dBm
10 dBS *A_Write Horm

B_Blank Horm

Z-Up

Zoom

T
Zoom
Position
z
Zoom
Width
£l

| Zonw on
‘ l Sindos
4
‘ l Zoon off
‘ l = ¥
Peak
\ Zooming

|
WMMWWWMM

CENTER 650.000 MHz

7 )
SPAN 5.00 Wiz Screen
RBW 30 kHz _ VBW 30 kHz  SWP 20 ms  ATT 10 dB Reset
L |

Figure 2-67 Magnified Trace for the Lower Screen

Changing the screen display to Separate screen mode

13. Press Zoom off.

The screen display is changed from the magnified mode {of the lower trace} to
Separate screen mode.

Changing the screen display to Full screen mode (for displaying the upper screen)

14. Press Screen Reset.

The screen display is changed to Full screen mode for displaying the upper
screen.
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2.2.12,2 Measuring Dual Parameters in the Time Domain

This gection describes how to set the center frequency for each screen and analyze them in the time
domain.

Measurement conditions: The signal to be measured consists of the signal specified below.

Signal I: A frequency of 900 MHz, a Level of 0 dBm, a pulse width of | msec
and a pulse period of 10 msec,

Signal 2: A frequency of 1800 MHz, a Level of 0 dBm, a pulse width of 1
msec and a pulse period of 10 msec.

Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-68.

.
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0
0
0
0
0
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1 3o o« @0

Figure 2-68 Setup to Measure Pulse Signals with Different Frequencies Using 2 Screens

Power on

2. Turn the analyzer and the unit under test power on,
Setting the unit under test

3. Couples Signal 1 with Signal 2 and outputs the total signal.
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press WINDOW and T/T.
Both screens are set to Zero span in the Separate screen,
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Setting for the upper screen

6.

10.

11

12,

Press FREQ, 9, 0, 0 and MHz.
A center frequency of 900 MHz is set for the upper screen.

Press COUPLE, RBW AUTO/MNL(MNL), 3 and MHz.
A resolution bandwidth of 3 MHz is set for the upper screen.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 0 and kHz(ms).
A sweep time of 10 msec is set for the upper screen.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Seurce to VIDEO.
The trigger source is set to VIDEO. The cursor moves to Slope. The trigger level
mark "—" is displayed on the left-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger level to the middle of the burst signal turning the data knob. A
stably triggered display is obtained.

Press RETURN.
The Trigger Setup dialog box is removed.

REF 0.0 dBm
10 dB/ *A_Write Smpl /T
Frequency
CENTER 1
o3 ARARR ML
wid g MhOZE Center

Start

Ao e s A i b

|
CENTER 500.000000 WHz SPAN 0 Hz Stap
RBW 3 MHz __ VBW 3 MHz _ #SWP 10 ms _ ATT 10 dB
REF 0.0 dBm ] r—
10 dBS *A_Write Horm Step Size
AUTD
5 Freq
Dffset
e ————

CENTER 4000000000 GHz SPAN 0 Hz | nore 1/2
RBW 3 MHz VBW 3 HHz SWP 120 ms  ATT 10 dB

Figure 2-69 Upper Sereen in Sync with the Trigger Signal

Setting for the lower screen

14. Press B.

The lower screen is active.
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l6.

17.

18.

20.

21.

22,

2.2.12 Measuring Dual Parameters

Press FREQ, 1, 8, 0, 0 and MHz.
A center frequency of 1800 MHz is set for the lower screen.

Press COUPLE, VBW AUTO/MNL, 1, 0, 0 and kIz.
A VBW of 100 kHz is set for the lower screen.

Press SWP and Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to VIDEO.
The trigger source is set to VIDEQ. The cursor moves to Slope. The trigger level
mark "—" is displayed on the left-hand side of the scale.

Press HZ(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger level to the middle of the burst signal turning the data knob. A
stably triggered display is obtained.

Press RETURN.
The Trigger Setup dialog box is removed.

Press Sweep Time AUTO/MNL(MNL), 5 and kHz(ms).
A sweep time of 5 msec is set for the lower screen.

REF 0.0 dBm
10 dB/ *A_Write Smpl /T
Sweep
T
Sweep Time
HHL
Z Trigger
Setup
kil e il (|
e gy [ ===
l Trigger
CENTER 900000000 WHz SPAN 0 Hz Delay
RBW 3 MHz VBW 3 MHz #SWP 10 ms ATT 10 dB
REF 0.0 dBm B N
10 dB/ *A_Write Smpl Gated
Sweep
SWP
=
e nma
i bt A " Ao
CENTER 1.800000000 GHz SPAN 0 Hz
RBW 3 MHz #UBY 100 kHz #SWP 5.0 ms ATT 10 dB

Figure 2-70 Displaying the Traces of 900 MHz and 1800 MHz in the Separate Screen Mode

23.

Press SRCH.
The level on the lower screen can be measured uging the marker.
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REF 0.0 dBm MKR  9.800 ps
o dB/ *A_Write Smpl -59.19 dBm /T
Peak
1
Next Peak
2
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RBW 3 WHz UBW 3 MHz _ #SWP 10 ms  ATT 10 dB
REF 0.0 dBm B
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B
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Figure 2-71 Displaying the Trace of 1800 MHz for the Lower Screen
Changing the screen display to Full screen mode for displaying only the upper screen.
24, Press WINDOW and Screen Reset.

The screen display returns to Full screen mode for displaying only the upper
screen.
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2.2.13 Calibration

Calibrations are required to take measurements within the gpecifications of the analyzer.

CAUTION:
1. Wait 60 minutes after turning the power on before performing the calibrations.

2. Ifacalibration is performed during the first 10 minutes after the power is turned on, spectrum analyzers with
OPT 23 installed may occasionally display error messages since the reference frequency source is not stable.

There are three methods to calibrate the analyzer as shown below.,

= Cal All

Performs calibrations for all items to see if they meet the specifications.
Perform them before taking measurements. Processing time: Approximately 9 minutes,

= Total Gain

Performs calibrations with more accuracy than Cal All, because user-defined measurement conditions
are used. Set the conditions first before the calibrations. Processing time; Approximately 1 minute.

« (Cal Each [tem

Performs calibration on only one item.

Table 2-2 Calibration Items

Input ATT

IF Step AMP
RBW Switching
Log Linearitry
Amplitude MAG
PBW

NOTE:  You may hear some clicking noises during calibration. This is normal.
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2.2.13.1 Cal All
Setup
Connect the calibration gignal.
1. Connect the N-BNC adapter to the INPUT connector on the front panel.

2. Connect the Input cable between the CAL OUT and INPUT connectors on the
front panel.

Performing the calibration

3. Press SHIFT and 7(CAL).
The menu used for calibration appears (See Figure 2-72).

REF 0.0 dBn
10 dB/ *A_Write Norm B_Blank Horm

CAL

Cal All

Total Gain

El
Cal
Each Item

HHE

Cal Corr

o]

B
Cal Sig
Level

7

2

=

CENTER 4.000 Ghz SPAN §.00 Ghiz nore 172
RBW 3 Miiz VBY 3 MHz SWP 120 ms__ ATT 10 dB

Figure 2-72 Cal Menu

4. Press Cal Al
All calibration items are performed.

2-62



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

2.2.13 Calibration

2.2.13.2 Total Gain

Prior to performing this calibration, be sure to set the RBW, dB/div and reference level as the measure-
ment conditions.

Setup
Connect the calibration signal.
l. Connect the N-BNC adapter to the INPUT connector on the front panel.

2. Connect the Input cable between the CAL OUT and INPUT connectors on the
front panel.

Setting measurement conditions

3.  Setthe RBW, dB/div and the reference level to the values which are actually used
in measurements.

Performing the calibration

4,  Press SHIFT and 7(CAL).
The menu used for calibration appears (See Figure 2-72).

5. DPress Total Gain.
Calibration is performed using the current measurement conditions.

CAUTION: Perform the Total Gain calibration again if you have changed the
RBW, dB/div and reference level after completing the Total Gain cali-
bration.
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2.2.13.3 Cal Each Ttem
Performs one Cal Each [tem though Cal All performs all calibration item.

This section describes the PBW calibration.
Setup
Connect the calibration signal.
l. Connect the N-BNC adapter to the INPUT connector on the front panel.

2. Connectthe Input cable between CAL OUT and INPUT connectors on the front
panel.

Performing the calibration

3. Press SHIFT and 7(CAL).
The Cal menu used for calibration appears (See Figure 2-72).

4. Press Cal Each Item and PBW.
PBW (noise power bandwidth) calibration is performed.
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2.2.14 Pass/Fail Judgments Using the Limit line Function

Pass/fail judgments for traces on the screen can eagily be made by storing the upper and lower limit values
using the limit line function.

Power on
1. Turn the power on.
Connecting the input signal cable
Connect the calibration gignal used in the measurement.
2. Connect the N-BNC adapter to the INPUT connector on the front panel.

3. Connect the Input cable between the CAL OUT and INPUT connectors on the
front panel.

Initialization
This regets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 3, 0 and MHz.
The center frequency is set to 30 MHz.

6. Press SPAN, 2, 0 and MHz.
A frequency span of 20 MHz is set.

7.  Press LEVEL, 0 and GHz(+dBm).
The reference level is set to 0 dBm.
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Setting the limit line

Each limit line uses the data in the table.

Table 2-3 Setting Limit Line 1

Frequency Level
1 20 MHz -70 dBm
2 26 MHz -70 dBm
3 28 MHz -5 dBm -5 4
4 32 MHz -5 dBm
5 34 MHz -70 dBm
6 40 MHz -70 dBm

Table 2-4 Setting Limit Line 2

-60 4
Frequency Level
1 20 MHz -95 dBm
2 28 MHz -95 dBm
3 29 MHz -60 dBm 95 +
4 31 MHz -60 dBm 1 | | 1 1 | 1
1 I 1 T 1 1 T 1
5 32 MHz -95 dBm 20 26 2829 3132 34 10
6 40 MHz -95 dBm
8. Press FORMAT, Lirnit Line and Limit Line Edit.
The Edit menu and editor used for Limit Line 1 are displayed.
REF 0.0 dBm
10 dBS *A_Write Horm B_Blank Horm
Edit Henu
Limit Line
ke
B Insert
i y Line
MW bl [m—
Delete
ICEHTER 30.00 MHz SPAN 20.00 MHz Line
RBY 300 kHz VBY 300 kHz SWP 20 ms ATT 10 dB
Limit Line Edit B
[ Mol [ Level (dBm) ] Sort
1. 20.000000 MHz =-70.00 dBm
2. 26.000000 MHz -70.00 dBn ° Table
3. 28.000000 MHz -5.00 dBn R
a. 32.000000 Wiz -5.00 dBn Init
5. 34.000000 MHz =-70.00 dBm COEEE
6. 40.000000 MHz =70.00 dBm Copy Table
7. 1to2
8. =
g. Copy Table
10. 2to1
Figure 2-73 Editing the Limit Line 1
9, Press 2, 0 and MHz.
20 MHz is set in the first frequency entry, and the cursor moves to the level entry.
10, Press 7, 0 and MHz(-dBm),

-70 dBm is set in the first level entry, and the cursor moves to the second row.
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I1. Continue entering data into Table 2-3, repeating steps 9 and 10.

REF 0.0 dBm
10 dBS *A_Write Horm B_Blank Horm
Edit Henu
1
Limit Line
\
2
Insert
f Line
W i i mewwm E—
Delete
CENTER 30.00 WHz SPAN 20.00 Wiz Line
RBW 300 kHz _ VBW 300 kHz _ SWP 20 ms __ ATT 10 dB
Limit Line Edit B
[ Mol [ Level (dBm) ] Sort
1. 20.000000 WHz -95.00 dBm | E—
2. 28.000000 MHz -95.00 dBm = Table
3. 29.000000 HHz -60.00 dBm Init
4, 31.000000 MHz -60.00 dBm n
5. 32.000000 WHz -95.00 dBm 1
5. 40.000000 Mz -95.00 dBm Copy Table
7. 1to2
8.
q 7
. Copy Table
10. 2 to 1

Figure 2-74 Sereen Displayed after Limit Line 1 Data Has Been Entered

12. Press Limit Line 1/2.
The editor is changed from the Limit line | mode to the Limit line 2 mode.

13. Press 2, 0 and MHz.
A frequency of 20 MHz is set in the frequency entry used for Limit Line 2. The
cursor moves to the level entry.

14. Press 9, 5 and MHz(-dBm).
A level of -95 dBm is get in the first level entry.

15. Continue entering data into Table 2-4, repeating steps 13 and 14.

REF 0.0 dBn
10 dB/ *A_Write Norm B_Blank Horm

Edit Menu
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B
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ML Nl | =
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[ Ho 1 [ Level (dBm) ] Sort
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B
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2to1l

"

Figure 2-75 Screen Displayed after Limit Line 2 Data Has Been Entered

2-67



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

22,14 Pass/Fail Judgments Using the Limit line Function

16. Press RETURN.
The editor for Limit line 2 is closed and the Limit Line menu is displayed.

Displaying the Limit Line | and setting the Pass/Fail criteria

17. Press Limif Line Setup.
The Limit Line Setup dialog box is used to set the Limit Line | conditions.

REF 0.0 dbm
10 dB/ *A_Write Norm B_Blank Horm
Linit Line
T
== - Limit Line
Limit Line Setup Setup
Linit Line 1:
=z N
Pass Range! RV Bhe Line quadsgse’;n Fall
Linit Line 2:
Pass Range: EEOW Phe | ine
X Data Hode:
Reference: PRERTER L e Dt 7\
User Dtine: [ pco
& fusmt
Dffset:
¥ Data Hode:
Reference: poBuTTEM L e Dt d
User Dtine: [ —\
Limit Line
Dffset: 0.00 dB Edit
CENTER 30.00 WHz SPAN 20.00 WHz
RBY 300 kHz  VBW 300 kHz  SWP 20 ms ATT 10 dB

Figure 2-76 Setting Limit Line PASS/FAIL
18. Select ON used with Limit Line 1.

19. Select ‘BELOW the Line in Pass Range for the Limit Line 1.
This setting causes data in the area below Limit Line | to be considered a pass.

20. Press Limnif Line Setup.
The Limit Line Setup dialog box is closed and message PASS is displayed on the
screen after the relationships between Limit Line 1 and the trace data have been
judged as pass.

REF 0.0 dBn
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Figure 2-77 PASS/FAIL Result using Limit Line 1
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Displaying the Limit Line 2 and setting the Pass/Fail criteria

21.

22,

23.

24.

Press Limit Line Setup.
The Limit Line Setup dialog box is used to set the Limit Line 2 conditions.

Select ON used with Limit line 2.

Select ‘ABOVE the Line” on the Pass Range for the Limit Line 2.
This setting causes data in the area above Limit Line 2 to be considered a pass.

Press Limit Line Setup.
The Limit Line Setup dialog box is closed and the judgment result on the limit
lines is displayed.
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Figure 2-78 PASS/FAIL Result using Limit Lines 1 and 2

Setting an offset for the limit line

25.

26.

27.

Press Limit Line Setup.
The Limit Line Setup dialog box is digplayed.

Press the step key A .
The input cursor moves to Offset of Y Data Mode.

Press 1, 0 and MHz(-dBm).

The Limit lines 1 and 2 that have previously been specified are moved down-
wards by 10 dB.
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28. Press RETURN.
The Limit Line Setup dialog box is closed and the judgment result on the limit
lines is displayed.
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Figure 2-79 Judgment Result after the Offset Has Been Changed
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2.3 Measurement Examples

231

This section describes how the analyzer through practical examples.

Measuring Average Power of Digital Modulation Signal

This section describes the method for measuring the average power of digital modulation signal used in
PHS and so on,

Measurement conditions: The unit used in this measurement must comply with the PHS system and out-
put a frequency of 1917.950 MHz and a level of 10 dBm. The signal used must
be continuous,

Use appropriate parameter values to make the measurements shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is 30 dBm (1 W), When measur-
ing a sigral power whose value exceeds this limit, connect an external attenuator so the power can-
not exceed 30 dBm,

Setup

l.  Connect the unit under test as shown in Figure 2-80.

- LA - . 1 -
080D @5 8 ‘ a

Figure 2-80 Setup for the Average Power Measurement
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This gets the analyzer to its presets values.
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Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,1,9,1,7,.,9,5 and MHz.
A center frequency of 1917.95 MHz is set.

6. Press SPAN, 2, 0 and MHz.
A span frequency of 20 MHz is set.

7. Press COUPLE, REW AUTO/MNL(MNL), 1 and MHz.
An RBW of 1 MHz is set.

8.  Press VBW AUTO/MNL(MNL), 1, 0 and MHz.
A VBW of 10 MHz is set.

NOTE: To reduce measurement errors, nutke sure that VBW is greater than the
RBW.
VBW = RBW

9. Press LEVEL, 1, 5 and GHz(+dBm).
The reference level is set to +15 dBm.

10. Press A, Trace A Detector and Sumple.
The trace detector is set to sample detector mode.

NOTE:  Sample detector mode is used to keep measurement errors {0 a minimumn.

11. Press LEVEL and adjust the reference level using the data knob.
When the signal peak is one or more divisions away from the reference level,
adjust the signal peak using the data knob so they are as close as possible.
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Figure 2-81 Checking the Input Signal

12, Press SPAN and Zero Span.
The frequency span is set to zero (See Figure 2-82).

REF 15.0 dBn
10 dB/ *A_Write Smpl B_Blank Horm
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FRBW 1 MHz #VBW 10 MHz  *SWP 20 ms ATT 25 dB

Figure 2-82 Setting Measurement Conditions for Average Power Measurement

Measuring average power

13. Press POWER and Average Power.

Measures the power averaged over the object range and displays the result.
Allows you to set the averaging count.

14. Press 1, 0 and Hz(ENTR).
An averaging count of 10 is set.

The average power and averaging count set are displayed in the result area (See
Figure 2-83).
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Figure 2-83 Result of an Average Power Measurement

When it is difficult for you to see the measurement result

15.

Press FORMAT and Result Area Posi UP/LOW(LOW).

The measurement result is moved downwards.

Figure 2-84 Moving the Measurement Result
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Measuring CDMA Wave’s Total Power
This section describes the method of measuring the total power of CDMA signal.

Measurement conditions: The unit used in this measurement must be usable with CDMA and output a
frequency of 916.25 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below,

CAUTION: The maximum amount of power that can be input to the analyzer is 30 dBm (1 W). When measur-
ing u signal power whose value exceeds this [imit, connect an external attenuator so the power can-
not exceed 30 dBm.

Setup

l.  Connect the unit as shown in Figure 2-85.

———— ——| I
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Figure 2-85 Setup for Measuring the Total Power
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3.  Activate the signal output for the unit under test.
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,9,1,6,.,2,5and MHz.
A center frequency of 916.25 MHz is set.
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10.

11

Press SPAN, 1, 0 and MHz.
A frequency span of 10 MHz is set.

NOTE:  When setting the frequency span, make sure it is wider than the span of the
displayed spectrum being measured.

Press LEVEL, 1, 0 and GHz(+dBm).
The reference level is set to +10 dBm.

Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Set the atfenuator to "input level + It} dB’ or more fo avoid the saturafion af
the input mixer.

Press COUPLE, RBW AUTO/MNL(MNL), 3, 0 and kHz.
An RBW of 30 kHz is set.

Press VBW AUTO/MNL(MNL)}, 3, 0, 0 and kHz.
A VBW of 300 kHz is set.

NOTE:  To reduce measurement errors, make sure that VBW is greater than the
RBW,
VBW = REW

Press A, Trace A Detector and Sample.
The trace detector is set to the sample detector mode.

NOTE: Sample defector mode is used to keep measarement errors (o a minimum.

Press LEVEL and adjust the reference level using the data knob.

When the signal peak is one or more divisions away from the reference level
adjust the signal peak using the data knob so that they are close as much as pos-
sible.
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Figure 2-86 Setting Conditions for the Total Power Measurement

Measuring the total power

13.

Press POWER and Totaf Power.
The total power within the displayed screen area is measured.
Allows you to set the averaging count,

Press 1, 0 and HZ(ENTR).

An averaging count of 10 is set.

The total power and averaging count set are displayed in the result area (See Fig-
ure 2-87).

REF 2.3 dbn DL 4.3 dbBm MKR  916.25 WHz
10 dB/ *A_Write Smpl  B_Blank Smpl =3.28 dBm

Power

Power

POWER AVG TOTRL_FER 0710 1 S
PR 9.92 dBm
Hoeines R

l =
Average
L Power

ACP

N T

i

L

7 ackive
CENTER 916.25 MHz SPAH 10.00 MHz Yo
#RBY 30 kHz  #VBW 300 kHz SWP 30 ms  *ATT 30 dB

Figure 2-87 Result of Total Power Measurement
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Measuring the Power Density of Wide Band Digital Modulation Signal
This section describes how to measure the power density of a medium-speed radio frequency LAN in a
frequency band of | MHz.

Measurement conditions: The wide band digital modulation signal(16bps, BPSK) to be measured has a
frequency of 2.45 GHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is 30 dBm (1 W). When measur-
ing a sigral power whose value exceeds this limit, connect an external attenuator so the power can-

not exceed 30 dBm,

Setup

1. Connect the unit as shown in Figure 2-88.
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Figure 2-88 Setup for Measuring the Total Power

Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test,
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,2,.,4,5 and GHz.
A center frequency of 2.45 GHz is set.
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Setting the window

10.

11

13.

14.

2.3.3 Measuring the Power Density of Wide Band Digital Modulation Signal

Press SPAN, 1, 0 and MHz.
A frequency span of 10 MHz is set.

NOTE:  When setting the frequency span, make sure it is wider than the span of the
displayed spectrum being measured.

Press LEVEL, 1, 0 and GHz(+dBm).
The reference level is set to +10 dBm.

Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Set the atfenuator to "input level + It} dB’ or more fo avoid the saturafion af
the input mixer.

Press COUPLE, RBW AUTO/MNL(MNL), 3, 0, 0 and kHz.
An RBW of 300 kHz is set.

Press VBW AUTO/MNL(MNL}, 3 and MHz.
A VBW of 3 MHz is set.

NOTE:  To reduce measurement errors, make sure that VBW is greater than the
RBW,
VBW = REW

Press A, Trace A Detector and Sample.
The trace detector is set to the sample detector mode.

NOTE: Sample defector mode is used to keep measarement errors (o a minimum.

Press LEVEL and adjust the reference level using the data knob.

When the signal peak is one or more divisions away from the reference level
adjust the signal peak using the data knob so that they are close as much as pos-
sible.

Press WINDOW and Measuring Window.
The measuring window is displayed.

Press Window Width, 1 and MHe.
A window width of | MHz is set (See Figure 2-89).
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Figure 2-89 Displaying the Measuring Window
Measuring the power density

15. Press POWER, Channel Power, 1, 0 and Hz(ENTR).
The power density of | MHz band is measured and displayed.
An averaging count of 10 is set.
The power density of 1 MHz band and the averaging count are displayed in the
result area (See Figure 2-90).
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Figure 2-90 Power Density Measurement
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Measuring CDMA Channel Power
This section describes how to measure the CDMA channel power.

Measurement conditions: The unit used for the measurement must comply with CDMA and must output
a frequency of 916.25 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below,

CAUTION: The maximum amount of power that can be input to the analyzer is 30 dBm (1 W). When measur-
ing u signal power whose value exceeds this [imit, connect an external attenuator so the power can-
not exceed 30 dBm.

Setup
l.  Connect the unit as shown in Figure 2-91.
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Figure 2-91 Setup for Measuring the Channel Power
Power on

2. Turn the analyzer and the unit under test power on.
Setting the unit under test

3.  Activate the signal output for the unit under test.
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ.9, 1,6, .,2,5and MHz.
A center frequency of 916.25 MHz is set.
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10.

11

Press SPAN, 2 and MHz.
A frequency span of 2 MHz is set.

NOTE:  When setting the frequency span, make sure it is wider than the span of the
displayed spectrum being measured.

Press LEVEL, 1, 0 and GHz(+dBm).
The reference level is set to +10 dBm.

Press ATT, ATT AUTO/MNL(MNL), 2, 0 and GHz(dB).
The attenuator is set to 20 dB.

NOTE:  Set the atfenuator to "input level + It} dB’ or more fo avoid the saturafion af
the input mixer.

Press COUPLE, RBW AUTO/MNL(MNL), 3, 0 and kHz.
An RBW of 30 kHz is set.

Press VBW AUTO/MNL(MNL)}, 3, 0, 0 and kHz.
A VBW of 300 kHz is set.

NOTE:  To reduce measurement errors, make sure that VBW is greater than the
RBW,
VBW = REW

Press A, Trace A Detector and Sample.
The trace detector is set to the sample detector mode.

NOTE: Sample defector mode is used to keep measarement errors (o a minimum.

Press LEVEL and adjust the reference level using the data knob.

When the signal peak is one or more divisions away from the reference level
adjust the signal peak using the data knob so that they are close as much as pos-
sible.

Setting the channel space and bandwidth

13.

14.

2-82

Press POWER and Channel power.
Allows you to set the measuring window. The channel menu is displayed.

Press Channel Position, 9,1, 6, ., 2, 5 and MHz.
The center of the measuring window is set to 916.25 MHz.
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15. Press Channel Width, 1, ., 2, 2, 8 and MHz.
The width of the measuring window is set to 1.228 MHz.

16. Press Average Times, 1,0 and Hz.
An averaging count of 10 is set.
The channel power and the averaging count are displayed in the result area (See

Figure 2-92).
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Figure 2-92 Result of Channel Power Measurement
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2.3.5 Measuring the Occupied Bandwidth (OBW)

This section describes how the occupied bandwidth of the digital modulation gignal used in PDC and so
on is measured.

This function allows you to set the ratio (of the occupied bandwidth to the total power) to a range between
10.0% and 99.9%. The factory default is 99%.

Measurement conditions; The unit used for the measurement must be usable with PDC and must output
a frequency of 940.05 MHz, a level of +10 dBm and a specified bandwidth of
26 kHz.
Use appropriate parameter values to make the measurements shown below,

CAUTION:

1. The maximum amonnt of power that can be input to the analyzer is 30 dBm (1 W), When measuring a sighal
power whose value exceeds this limit, connect an external attenuator so the power cannot exceed 30 dBm.

2. Toreduce occapied bandwidth measurement error, use the instrument under the following conditions.
v Set the reference level so that the modulation signal level is 30 dB higher than the noise level of the spec-
fram analyzer.
o The optimum span is approximately three times the occupied bandwidth.
» Set the resolution bandwidth to less than 3% of the specified bandwidth.
v The trace detector must be set up according te the specifications of the measurement ebject.

Setup

1. Connect the unit under test as shown in Figure 2-93,
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Figure 2-93 Setup for Measuring the Occupied Bandwidth
Power on
2. Turn the analyzer and the unit under test power on,
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization

This resets the current settings to the factory defaults or user-defined presets.
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2.3.5 Measuring the Occupied Bandwidth (OBW)

Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.

10.

11.

12.

Press FREQ, 9,4, 0, ., 0,5 and MHz.
A center frequency of 940.05 MHz is set.

Press SPAN, 1, 0, 0 and kHz.
A frequency span of 100 kHz is set.

NOTE:  The optimum span is approximately three times the occupied bandwidth,

Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Set the attenuator to 'input level + 10 dB’ or more to avoid saturation at the
input mixer.

Press LEVEL, 5 and MHz(-dBm).
The reference level is set to -5 dBm.

Press COUPLE, RBW AUTO/MNL{MNL), 3, 0, 0 and Hz.
An RBW is set to 300 Hz.

Press A, Trace A Detector and Positive.
The trace detector is set to the positive detector mode.

Press LEVEL and adjust the reference level using the data knob.

When the signal peak is one or more divisions away from the reference level,
adjust the signal peak using the data knob so that they are close as much as pos-
sible.

Press SWP, Sweep Time AUTO/MNL(MNL), 2, 0 and MHz(sec).
A sweep time of 20 seconds is set.

NOTE:  Set the sweep time equal to or greater than the number of data points (1001)
wmultiplied by the burst repetition time.
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Measuring the OBW

13. Press UTIL and OBW.
An occupied bandwidth at an occupancy ratio of 99% is calculated on a sweep
basis. When the measurement has been completed, width (occupied bandwidth}
and center (carrier frequency (Fe: the center of the occupied bandwidth)) are dis-
played, and two markers are placed at either end of the occupied bandwidth.

Changing the ratio to the total power

14. Press OBW%,9,9,.,5 and HE(ENTR).
The occupancy ratio is changed to 99.5%.
After the sweep, the measurement results are displayed.

REF -1.5 dBm HKR3 27.7 kHz
10 dB/ *h_Write Posi B_Blank Horm 7.84 dB

OB
99.5..% MMWW 0BW %
J

f \ .

/ \ = Paranete

t ¥
WWW M S Average
Tines

CENTER 940.0500 MHz SPAH 100.0 kHz
*RBW 300 Hz VBW 300 Hz _ *SWP 20 s *ATT 30 dB

Occupied Band Width (99.5%) 7 X
OB : 27.700 kHz Fe @ 940.049950 MHz 0BW OFF

Figure 2-94 OBW Measurement Results
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2.3.6 Measuring Adjacent Channel Leakage Power (ACP)

One of the most important items to be measured of the digital modulating signal, which is used in the Per-
sonal Handy Phone and so on, is the adjacent channel leakage power (ACP).

In this section, the following two modes are explained: PDC digital modulating signal measurements in
Full screen mode using the Root Nyquist filter, the adjacent (or the second adjacent) channel leakage pow-
er measurements for PHS in Separate screen mode.

Full screen mode:

Separate screen mode:

Calculates the total power using the data on the entire screen, calculates the chan-
nel leakage power of the upper and lower adjacent channels by integration to the
specified bandwidth (BS), and calculates the ratio of the previously obtained val-
ues. The time required for taking measurements using this mode is shorter than the
other mode since all necessary data is collected in a single sweep. In addition, a
graphic function, which permits you to display the power at a point by integrating
the leakage power over the specified bandwidth with respect to this point, is avail-
able.

Automatically sets the frequency span to the specified bandwidth, measures Car-
rier wave power (on the upper screen), measures the adjacent channel leakage
powers (on the lower screens) (or the second adjacent leakage powers on the lower
screens), and calculates the ratios separately. Using this mode, a higher accuracy
is obtained when the channel spacing is large enough in relation to the specified
bandwidth.

CAUTION:

1. Set the values to meet the following unless otherwise specified.

RBW< ﬁ x Specified bandwidth

Detection mode: Sample
Trace Average function: OFF

2. The VBW must meet the following.

VBW =z RBW

2.3.6.1 Full Screen Mode

This section describes how to measure PDC digital modulating signal using the Root Nyquist Filter in

Full screen mode.

Measurement conditions: The unit used in this measurement must output a PDC signal with a frequency

of 917.950 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below.,

ACP Measurement Setup

1.

Connect the unit under test as shown in Figure 2-95.
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Figure 2-95 Setup Measuring Adjacent Channel Leakage Power

Power on
2. Turn the analyzer and the unit under test power on,
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measuring conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,9,1,7..,9,5, 0 and MHz.
A center frequency of 917.950 MHz is set.

6. Press SPAN, 2, 5, 0 and kHz.
A frequency span of 250 kHz is set.

CAUTION: The frequency span must meet the conditions shown below.
SPAN 2 2 X Channel spacing + X
When specifving a Root Nyquist Filter:
X =(1+ Rolloff factor) X Symbol rate
When not specifying a Root Nyquist Filter:
X = Specified bandwidth

7.  Press COUPLE, RBW AUTO/MNL(MNL), 1 and kHz.
The RBW is setto 1 kHz.

8.  Press VBW AUTO/MNL(MNL), 3 and kHe.
The VBW is set to 3 kHz.

2-88



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

10.

11

12,

2.3.6 Measuring Adjacent Channel Leakage Power (ACP)

Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

Press LEVEL, 0 and GHz(+dBm).
The reference level of 0 dBm is set.

Press A, Trace A Detector and Positive.
This sets the trace detector to the Positive mode.

Press LEVEL and adjust the trace using the data knob so that the trace peak can
be within | graduation in relation to the reference level.

NOTE:  Measurement errors increase when the signal level Is much lower than the
reference level

Press SWP, Sweep Time AUTO/MNL(MNL), 2, 1 and MHz(sec).
A sweep time of 21 seconds is set.

NOTE:  The sweep time must meet the following,
Sweep time 2 Number of trace points X Period of the burst signal
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Figure 2-96 PDC trace

Channel spacing and specified bandwidth

Channel spacing and channel bandwidth are specified in PDC mode.

14,

Press POWER, ACP and CS/BS Setup.
The dialog box for setting the channel spacing and specified bandwidth is dis-
played.
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15,

17.

18.

19.

Press 5, 0 and kHz.
The channel spacing for channel 1 is set to 50 kHz. The cursor moves to the spec-
itied bandwidth.

Press 2, 1 and kHz.
The specified bandwidth for channel 1 is set to 21 kHz. The cursor moves to the
channel spacing for channel 2.

Press 1, 0, 0 and kHz.
The channel spacing for the channel 2 is set to 100 kHz. The cursor moves to the
specified bandwidth for channel 2.

Press 2, 1 and kHz.
The specified bandwidth for channel 2 is set to 21 kHz.
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Figure 2-97 CS/BS Setup dialog box

Press RETURN.
This closes the CS/BS Setup dialog box.

NOTE: An ACP measurement cannot be carried out if the frequency span for the
specified bandwidth and channel spacing is inappropriately set or not set.

Setting the Root Nyquist filter’s correction function

20,

21.

22,

2-50

Press \]Nyqut‘st Filter Setup.
The dialog box used to set Root Nyquist Filter parameters is displayed.

Move the cursor to Symbol Rate 1/T using the step keys and press 2, 1 and kHz.
A symbol rate of 21 kHz is set, and the cursor is moved to Rolloff Factor.

Press 0, ., 5 and HZ{(ENTR).
A rolloff factor of 0.5 is set.
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23, Set \/N yquist Filter ON/OFF(ON).
Allows you to set parameters and displays the data enter.
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10 dB/ *A_Write Posi B_Blank Horm =70.18 dBm
AP ]
il ' cssms
f H Setup
I \ Z Myquist
f \I Filter
t Setup
= |
TNyquist Filter Setup P
romue
Rolloff Factor: p < Screen
g Myaquist Fitter: [ [OFF] byl
% é é S Average
i Tines
= T PP ) L =
Adjacent Channel Power (RMS Detection) Granh
Reference Power : 10.35 dBm P
[L] *50.000 kHz 41 : —65.14 B 42 -65.708 | N
[2] *100.000 kHz 43 : -72.86 B 41 : -72.69 B ACP OFF
Figure 2-98 Root Nyquist Filter dialog box
24, Press v Nyquist Filter Setup.
This closes the dialog box used for setting Root Nyquist Filter parameters.
25. One marler is displayed in each of the upper and lower adjacent channels each

time a sweep is performed, and the lower adjacent channel leakage power as well
as the upper adjacent channel leakage power is displayed.
When you press SINGLE, only one measurement is taken.
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Figure 2-99 ACP Measurement Display in Full Screen Mode
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Making observations using ACP GRAPH

26. Press Graph and Graph ON/OFF(ON).
The calculation result of the adjacent channel leakage power and the delta marker
are displayed. (See Figure 2-100).
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Figure 2-100 Measurement Using ACP GRAPH
Specifying measurement points
Moving the marker to another channel.

27. Press MKR and move the marker to 100 kHz using the data knob.
The adjacent channel leakage power at 100 kHz is displayed in the result area.

REF 3.8 dBn HKR3 100.0 kHz ‘
10 dB/ *h_Write Posi B_View Horm -78.20 dB
Hark:
DELTA KR T T 100.0 kAz -79.20 dB T arker
100.0 kHz Horna
Marker
z N
Delta
Marker
B 0
Hulti
] ‘ \ Marker
T S
{ l l Reference
Db ject
A‘M W g
Trace
arker Movel
R
B
W Marker
| ‘ OFF
7 Ny
CENTER 917.9500 HHz SPAN 250.0 kHz ‘“ more 1/2
*RBW 1 kHz #UBW 3 kHz *SWP 21 s *ATT 30 dB
1

Figure 2-101 ACP at the 100 kHz
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2.3.6.2 SEPARATE Display
This section describes how to measure PHS digital modulating signal in Separate screen mode.

Measurement conditions: The unit used in this measurement must output a PHS signal with a frequency
of 1917.950 MHz and a level of +10 dBm.
Use appropriate parameter values to make the measurements shown below.

ACP Measurement Setup

l.  Connect the unit under test as shown in Figure 2-102.
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Figure 2-102 Setup Measuring Adjacent Channel Leakage Power

Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test,
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measuring conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 1,9.1,7,.,9,5,0and MHz.
A center frequency of 1917.950 MHz is set.

6. Press SPAN, 3 and MHz.
A frequency span of 3 MHz is set.

7. Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

8. Press LEVEL, 0 and GHz(+dBm).
The reference level of 0 dBm is set.
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10.

11

12,

Press COUPLE, RBW AUTO/MNL(MNL), 3 and kHz.
The RBW is set to 3 kHz.

Press VBW AUTO/MNL(MNL}, 1, 0 and kHz.
The VBW is set to 10 kHz.

Press A, Trace A Detector and Positive.
This sets the trace detector to the Positive mode.

Press LEVEL and adjust the trace using the data knob so that the trace peak can
be within | graduation in relation to the reference level.

NOTE:  Measurement errors increase when the signal level Is much lower than the
reference level

Press SWP, Sweep Time AUTO/MNL(MNL), 5 and MHz(sec).
A sweep time of 5 seconds is set.

NOTE:  The sweep time must meet the following,
Sweep time 2 Number of trace points X Period of the burst signal
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Figure 2-103 PHS Trace

Setting the Channel spacing and Specified Bandwidth

Channel spacing and channel bandwidth are specified in PHS.

14,

15,

Press POWER, ACP, Screen FULL/SEPA/CARRIER(SEPA).
The screen mode is set to the separate.

Press CS/BS Setup.
The dialog box for setting the channel spacing and specified bandwidth is dis-
played.
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l6.

18.

19,

20.

21.

2.3.6 Measuring Adjacent Channel Leakage Power (ACP)

Press 1,9, 2 and kHz.
The specified bandwidth of the carrier frequency is set to 192 kHz. The cursor
moves to the channel spacing for channel 1.

Press 6, 0, 0 and kHz.
The channel spacing for channel 1 is set to 600 kHz. The cursor moves to the
specitied bandwidth.

Press 1,9, 2 and kHz.
The specitied bandwidth for channel 1 is set to 192 kHz. The cursor moves to the
channel spacing for channel 2.

Press 9, 0, 0 and kHz.
The channel spacing for the channel 2 is set to 900 kHz. The cursor moves to the
specified bandwidth for channel 2.

Press 1,9, 2 and kHz.
The specified bandwidth for channel 2 is set to 192 kHz.
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Figure 2-104 CS/BS Setup dialog box

Press RETURN.
This closes the CS/BS Setup dialog box,

NOTE:  This operation will not function correctly when the specified bandwidth is
inapprepriate or not set.
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Performing ACP using Separate screen

22,

Each time a sweep is performed, the trace of a carrier signal is displayed on the
upper screen, and the upper and lower adjacent channel traces are displayed on
each of the two lower screens. The ACP values for both adjacent channels are
displayed once every 5 sweeps.

When you press SINGLE, only tive measurements are taken.
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Figure 2-105 Measurement Result in ACP Separate Screen Mode
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2.3.7 Measuring Burst Signals Using the Gated Sweep
This section describes how pulse modulation signals are measured using the gated sweep function,

Measurement conditions: The signal used in this measurement has an output frequency of | GHz, a level
of 0 dBm, a pulse width of 1 msec and a period of 10 msec.
Use appropriate parameter values to make the measurements shown below,

Setup

l.  Connect the unit as shown in Figure 2-106.
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Figure 2-106 Setup for Measuring a Burst Signal

L]

i =T

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for output.

3. Set the frequency to 1 GHz; the level to 0 dBm; the pulse width to 1 msec; the
period to 10 msec; and output to ON.

Initialization
This resets the current settings to the factory defaults or user-detfined presets.

4, Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 1 and GHz.
A center frequency of | GHz is set.

6. Press SPAN, 5, 0, 0 and kHz.
A frequency span of 500 kHz is set.

2-97



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

2.3.7 Measuring Burst Signals Using the Gated Sweep

7. Press LEVEL, 5 and GHz(+dBm).
The reference level is set to +5 dBm.

8. Press COUPLE, REW AUTO/MNL(MNL), 3 and kHz.
An RBW of 3 kHz is set.

Setting the gated sweep

This sets the conditions of the gated sweep to bring the gated sweep into sync with the
input signal.

9.  Press SWP and Gated Sweep.
The Gated Sweep menu is displayed, and the gated sweep mode is set.
The upper screen displays the spectrum and the lower screen displays the wave-
form in the time domain in Split screen mode (See Figure 2-107).
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Figure 2-107 Burst Signal Displayed in Split Screen Mode

10, Press SWP, 2 and kHz{ms),
A sweep time of 2 msec for the lower screen is set {See Figure 2-108).
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Figure 2-108 Trigger Setup
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11

12,

14.

15.

16.

17.

2.3.7 Measuring Burst Signals Using the Gated Sweep

Press Gated Sweep.
The Gated Sweep menu is displayed.

Press Trigger Setup.
The Trigger Setup dialog box is displayed.

Set Source to IF.
Starts to sweep in synchronization with 1F signal.

Select Trigger Level and set it to the middle of the burst signal wavetorm.

Press Gate Sre Trigger, Gate Position, 0, ., 6 and kHz(ms).
The gate start position is set to 0.6 msec.

Press Gate Width, 0, ., 3 and kHz(ms).
A gate width of 0.3 msec is set.

Press Gate Sweep ON/OF F{ON).
A spectrum without the effect caused by a burst signal will be displayed on the
upper part of the screen (See Figure 2-109).
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Figure 2-109 Burst Signal by Use of the Gated Sweep (Separate Screen Mode)

18.

Press RETURN.
The display shows the gated sweep trace in Full screen mode. You can now
change the frequency span and reference level if desired.

NOTE: Check the gated sweep for its settings after yvou have changed the resolution
bandwidth and video bandwidth of the spectrum (displayed on the upper
screen) when measuring a burst signal using the gated sweep.
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Figure 2-110 Burst Signal by Use of the Gated Sweep (Full Screen Mode)
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Measuring Burst signals in the Time Domain
This gection describes how to measure the leading and trailing edges of the TDMA signal used in PHS and
so on, using the time domain function.

Measurement conditions: The signal used in this measurement has an output frequency of 1917.950
MHz, a level of 0 dBm, a pulse width of 600 Lsec, a pulse period of 5 msec, a
leading time of 13 psec, a trailing time of 13 usec of the burst signal.

Use appropriate parameter values to malee the measurements shown below.

Setup

1. Connect the unit as shown in Figure 2-111.
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Figure 2-111 Setup for Measuring a Burst wave signal

Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. This prepares the unit under test for signal output.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This gets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ,1,9,1.7,.,9,5 and MHz,
A center frequency of 1917.95 MHz is set.

6. Press SPAN, 5, 0 and MHz,
The frequency span of 50 MHz is set.

2-101



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

2.3.8 Measuring Burst signals in the Time Domain

7. Press LEVEL, 5 and GHz(+dBm).
The reference level is set to +5 dBm.

8. Press COUPLE, REW AUTO/MNL(MNL), 3 and MHz.

An RBW of 3 MHz is set.

The burst signal used with TDMA can be checked.
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Figure 2-112 Burst signal in the frequency domain

9. Press SPAN and Zero Span.
The frequency span is set to zero span.

10. Press SWP, Sweep Time AUTO/MNL(MNLY), 5 and kHz(ms).

A sweep time of 5 msec is set.
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Figure 2-113 Burst Signal in the Time Domain
Setting the video trigger

11. Press Trigger Setup.
The Trigger Setup dialog box is displayed.
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12,

15.

2.3.8 Measuring Burst signals in the Time Domain

Set Source to VIDEO.
VIDEQ is selected and the cursor moves to Slope. The trigger level mark (—) is
displayed on the left edge vertical axis.

Press HZ(ENTER).
The trigger slope is set to "+" and the cursor moves to Trigger Level.

Adjust the trigger level.
Adjust the trigger level approximately to the midpoint of the burst signal, turning
the data knob. A stable trace is displayed in synchronization with the signal.

Press RETURN.
The Trigger Setup dialog box is closed.
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Figure 2-114 Burst Signal in Synchronization with the Trigger Signal

Setting the leading edge of a waveform

16,

17,

Press SWP, 5, 0 and Hz(us).
A Sweep time of 50 psec is set.

Press Trigger Delay, -, 2, 5 and Hz(s).

The waveform is displayed 25 psec before the triggering point so you can
observe the leading edge of the burst signal.
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Figure 2-115 Measuring Burst Signal Leading Edge

Setting the trailing edge of a waveform

18. Press Trigger Delay, 5,7, 5 and Hz(Us).
The waveform is displayed 575 psec afier the triggering point so you can observe

the trailing edge of the burst signal.
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Figure 2-116 Measuring Burst Signal Trailing Edge
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Harmonic Distortion Measurements

This section describes how harmonic distortion is measured using either of the following three methods:
the Normal/Delta marker, peak list or Delta marker fixed function.

2.3.9.1 Using the Normal and Delta Markers

This section describes the basic technique of how to measure harmonic distortion using the normal and
delta markers.

Measurement conditions: The target of the measurement below is a signal that has an output frequency
of 100 MHz and a level of -10 dBm,
Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-117.
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Figure 2-117 Setup for Measuring the Harmonic Distortion

Power on

2, Turn the analyzer and the signal generator power on,
Setting the signal generator

This prepares the signal generator for output.

3. Set the frequency to | GHz; the level to -10 dBm; and output to ON.
Initialization

This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, Start, 5, 0 and MHz.
The start frequency is set to 50 MHz.
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10,

Press Stop, 3, 5, 0 and MHz.
The stop frequency is set to 350 MHz.

Press COUPLE, VBW AUTO/MNL(MNL), 1, 0, 0 and kHz.
A VBW of 100 kHz is set.
The noise level is now low enough to obgetve the trace.

Press SRCH.
The normal marker is displayed on the peak of the fundamental wave.

Press MKR — and Marker — Ref.

The reference level is set to the peak of the trace.

To improve measurement accuracy, the level of the fundamental wave is set to
the reference level (See Figure 2-118).
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Figure 2-118 Trace of Harmonics

Press SRCH,
The normal marker is displayed on the peak of the trace.

Measuring the secondary harmonics

11.

2-106

Press MKR and Delta Marker.
The delta marker is displayed.

Press SRCH and Next peak Right.

The delta marker is moved to the secondary harmonics.

The difference in level between the fundamental wave and secondary harmonics
is displayed in the marker area (See Figure 2-119).
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Figure 2-119 Secondary Harmonics
Measuring tertiary harmonics

13. Press Next Peak Right.
The delta marker is moved to the tertiary harmonics.
The difference in level between the fundamental wave and tertiary harmonics is
displayed in the marker area (See Figure 2-120).

REF 9.1 dbn MERA 200.4 MHz
10 dB/ *A_Yrite Horn _B_Blank Horm -62.64 dB
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0.0 HHz eal
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Figure 2-120 Tertiary Harmonics
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2.3.9.2 Using the Peak List

This section describes a method on how to measure harmonic distortion uging the peak list.

Measurement conditions: The target of the measurement below is a signal that has an output frequency
of 100 MHz and a level of -10 dBm.
Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-121.

[
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-
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Figure 2-121 Setup for Measuring the Harmonic Distortion

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for output.

3. Set the frequency to 100 MHz; the level to -10 dBm; and output to ON.
Initialization

This regets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, Start, 5, 0 and MHz.
The start frequency is set to 50 MHz.

6. Press Stop, 3,5, 0 and MHez.
The stop frequency is set to 350 MHz.
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Press COUPLE, VBW AUTO/MNL(MNL), 1, 0, 0 and kHz.
A VBW of 100 kHz is set.
The noise level is now low enough to obgetve the trace.

Specifying the fundamental wave

8.

10.

Press SRCH.
The normal marker is displayed on the peak of the fundamental wave.

Press MKR — and Marker — Ref.

The reference level is set to the peak of the trace.

To improve measurement accuracy, set the level of the fundamental wave to the
reference level (See Figure 2-122).

RCT -9.1 dDn HER 93.0 Hilz

10 dB/ *A_Write Horn  B_Blank Horm -9.66 dBn
Harker+
MARKEPE‘ T orker 4
99.8 H= arier
/ CF
z
Harker 4
/|
——
} \ Feak +
J CF
4
r Peak +
l f |\ Ref
g
START 50.0 WHz STOP 350.0 Wz nare 1/2
FREW 3 HHz #VHYW 100 kHz  SW¥ 20 ms All 10 dB

Figure 2-122 Trace of Harmonies

Press MEAS, Peak List and Peak List Freq.
Changes to the split screen display. The peak list is displayed on the lower part
of the screen and the spectrum is digplayed on the upper part of the screen.

Press MKR and Delta Marker.

The list which shows frequency and level differences between the fundamental
wave and the secondary/tertiary harmonics is shown (See Figure 2-123).
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REF -9.0 dBn WERA O Hz
10 dB/ *A_Wite Horn B_Blank Horm 0.00 dB
3 Del Lu HKR
DEL T.PIF\ MKR T Dolta
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rJ \1 Z Fixed
| It ?‘ Harker
AT : e /
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0 Wiz 0 Wiz
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5
[:H
7
8:
9:
10:
'H 99.8 HHz -9.61 dBm

Figure 2-123 Peak List Display
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2.3.9.3 Using the Fixed Marker Function

This section describes a method of how to measure harmonic distortion using the fixed marker function
which enhances measurement sensitivity and accuracy.

Measurement conditions: The target of the measurement below is a signal that has an output frequency
of 100 MHz and a level of -10 dBm.
Use appropriate parameter values when making the measurements in the
example shown below.

Setup

1. Connect the unit under test as shown in Figure 2-124.
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Figure 2-124 Setup for Measuring the Harmonic Distortion

Power on

2. Turn the analyzer and the signal generator power on.
Setting the signal generator

This prepares the signal generator for output.

3. Set the frequency to 100 MHz; the level to -10 dBm; and output to ON.
Initialization

This regets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 1,0, 0 and MHz.
A center frequency of 100 MHz is set.
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6.

Press SPAN, 1, 0, 0 and kHz.
A frequency span of 100 kHz is set.

Specifying the fundamental wave

7.

10,

Press SRCH.
The normal marker is displayed on the peak of the trace.

Press MKR — and Marker — Ref.

The reterence level is set to the peak of the trace.

To improve measurement accuracy, set the level of the fundamental wave to the
reference level (See Figure 2-125).

RCT -10.4 dbm HER  100.0010 Mz
10 dB/ *A_Yrite Horn _B_Blank Horm =10.70 dBm
Harker+
MARKER! T orker 4
120.9010_MH=z orer
/’ \ CF
z
Harker 4
Ref
—
Feak +
CF
B
Fcak =+

Ref

17
i N

Li I

7

CENTER 1000000 Hiiz SPAN 100.0 Kiz more 1/2
RBEW 3 kHz VBW 3 kHz 3WH 30 ms All 10 dB

Figure 2-125 Trace of Harmonics

Press more 172 and Marker = CF Step.
Set the step size of the marker to the center frequency.

Press MKR, Delta Marker and Fixed Marker ON/OFF (ON).
The Delta marker is displayed and turns on the Delta marker fixed function.

Measuring the secondary harmonics

11.

12.

13.

2-112

Press FREQ and the step key A.
The center frequency is moved to the secondary harmonics with the fixed marker
still displayed.

Press SRCH.
The normal marker is displayed on the peak of the trace.

Press MKR —, more 1/2 and Marker — Ref.

The reference level is set to the peak level of the secondary harmonics.

To improve measurement accuracy, set the level of the secondary harmonics to
the reference level.

The secondary harmonic level relative to the tundamental wave is now displayed
in the marker area (See Figure 2-126).
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REF -59.9 dBn WER4 99,9993 HHz
10 dB/ *h_Write Horn B_Blank Horm -48.99 4B
X Harker#
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Figure 2-126 Secondary Harmonics

Measuring the tertiary harmonics

14. Press FREQ and the step key A.
The center frequency moves to the tertiary harmonics,

Press SRCH.

The normal marker is displayed on the peak of the trace.

Press MKR — and Marker — Ref.
The reference level is set to the peak level of the tertiary harmonics.
To improve measurement accuracy, set the level of the tertiary harmonics to the

reference level.

The tertiary harmonic level (this, however, is the difference between the tertiary
harmonic level and the fundamental wave level) is displayed in the marker area

(See Figure 2-127),

REF =70.5 dBn HMERA 199.9998 MHz
10 dB/ *4_Write Horn  B_Blank Horm -59.79 4B
b4 Harker+
DELTA MEKR T N
199.9998 MH=z | Herker
/1 -
/ \ Marker +
/ Ref
.HURU(L F ‘nilﬂ" AWAMJ l‘ ﬂ\.“ﬂ{ \ MWIVI ﬁ"l A‘Ih lﬂ'i\ \MU‘L = Feak +
cr
{1 ikirid |
Feak +
Ref
B g
CENTER 3000020 Miz SPAN 100.0 iz nore 172
RBYW 3 kHz VBY 3 kHz SWP 30 ms ATT 10 dB

Figure 2-127 Tertiary Harmonics
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2.3.10 Third Order Intermodulation Distortion

This section describes a basic technique on how to measure third order intermodulation distortion in two
signals used with the narrow-band communication system.

Measurement conditions: The target of the measurement below is third order intermodulation distortion
of an RF amplifier (Gain: approx. 8 dB) whose input signal characteristics ate
as follows:

* Inputsignal [: A frequency of 100 MHz and a level of 0 dBm
* Inputsignal 2: A frequency of 101 MHz and a level of 0 dBm

Use appropriate parameter values when making the measurements shown be-
low.

CAUTION: The maximum amount af power that can be input to the analyzer is 30 dBm (I W). When measur-
ing u signal power whose value exceeds this [imit, connect an external attenuator so the power can-
not exceed 30 dBm.

Setup

l.  Connect the unit under test as shown in Figure 2-128.
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Figure 2-128 Setup for Measuring the Third Order Intermodulation Distortion
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This regets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.

Press FREQ, 1,0, 0, ., 5 and MHz.
A center frequency of 100.5 MHz is set.

Press SPAN, 5 and MHz.
A frequency span of 5 MHz is set.

Press LEVEL, 1, 0 and GHz(+dBm).
The reference level is set to +10 dBm.

Press ATT, ATT AUTO/MNL{MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Sef the atfennator to “input level + 10 dB’ or more to aveid the saturation at
the input mixer.

Press COUPLE, RBW AUTO/MNL(MNL), 1, 0 and kHz.
An RBW of 10 kHz is set.

Press SWF, Sweep time AUTO/MNL(MNL), 1, 0, 0 and kHz(ms).
Sweep time is set to 100 msec (See Figure 2-129).

REF 10.0 <En
10 dB/ *A_Write Horn  B_Blank Horm

REF LEVEL T
12.8 dBm dB/div

Level
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-

7
orrect ion

Factor

Figure 2-129 Third Order Intermodulation Distortion

Adjusting the reference level

11.

Press SRCH.
The normal marker is displayed on the trace peak.

12. Press MKR — and Marker — Ref.

The reference level is set to the peak of the trace (See Figure 2-130).
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FEF 8.3 dEm HKR  100.005 HWHz
10 <B/ *h Write Horm B_Blank Horm 8.48 dBn
4 Harkert
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Figure 2-130 Third Order Intermodulation Distortion (Peak — Ref)

Measuring the third order intermodulation distortion

13. Press MEAS and 3rd Order Measure.
Markers are set at the highest and third highest peaks.
The level difference between the markers is displayed in the marker area (See

Figure 2-131).

REF 8.3 dBm MKR4 -1.005 MHz
10 dB/ B

#4_Write Horm B_Blank Morm -63.58
> Heasure
DELTA MKR T
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B
Peak List
B 3
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>
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o dl M " s
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7
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*RBY 10 kHz _ VBW 10 kHz  SWP 100 ms #ATT 30 dB Measure

Figure 2-131 Measurement Result of the Third Order Intermodulation Distortion
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2.3.11 AM Modulation Frequency and Modulation Factor of AM Signals

This section describes how to measure the residual AM of an AM oscillator (for low amplitude modulation
factors).

Measurement conditions: The target of the measurement below is a signal whose input signal character-
istics congist of an output frequency of 400 MHz, a level of 0 dBm, a modula-
tion frequency of 1 kHz and a modulation factor of 5%.
Use appropriate parameter values when making the measurements in the ex-
ample shown below.

Setup

l.  Connect the unit under test as shown in Figure 2-132.

— —_—

] e

0
y 0
; 0
0
0
D

0O  ttisig « @

Figure 2-132 Setup for Measuring AM Signal
Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test,
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 4, 0, 0 and MHze.
A center frequency of 400 MHz is set.

6. Press SPAN, 5 and kHz.
A frequency span of 5 kHz is set.
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7. Press LEVEL, 5 and GHz(+dBm).
The reference level is set to +5 dBm.

8. Press SRCH.
The normal marker is displayed on the trace peak.

9. Press MKR and Delta Marker.
The delta marker is displayed.

10. Press SRCH and Next Peak.
The normal marker moves to the next highest peak.

RLCT 5.0 dDn HERA -1.000 kllz

10 dB/ *A_Write Horn  B_Blank Horm =31.91 dB
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Figure 2-133 AM Signal with Low Modulation Factor

Calculating modulation frequency

11. Read the delta marker’s frequency.,
This value is the modulation frequency.

Calculating the modulation factor

12. Read the delta marker’s level.

Modulation factor m is calculated from the following formula, using ALevel as
the delta marker’s level.

ATevel | 6

20
m=10

Approximate values are shown in Figure 2-134.
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Figure 2-134 Relationship between ALevel (dB) and Modulation Factor m(%)
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2.3.11 AM Modulation Frequency and Modulation Factor of AM Signals
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2.3.12 Measuring Frequency deviation of FM Signals

This section describes how to meagure frequency deviation and modulation index used for FM transmitters
and so on.

Measurement conditions: The target of the measurement below is a signal whose input signal character-
istics congist of an output frequency of 2000 MHz, a level of -10 dBm, a mod-
ulation frequency of 3 kHz and a frequency deviation of 75 kHz.

Use appropriate parameter values when making the measurements in the ex-
ample shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is +30 dBm (I W). When directly
measuring an FM transmitter output, connect an external attenuator so the power cannot exceed
+30 dBm (1W).

Setup

1. Connect the unit under test as shown in Figure 2-135,
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Figure 2-135 Setup for Measuring FM Signal
Power on
2. Turn the analyzer and the unit under test power on,
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4.  Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. Press FREQ, 2 and GHz.
A center frequency of 2 GHz is set,
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2.3.12 Measuring Frequency deviation of FM Signals

Press SPAN, 4, 0, 0 and kHz.
A frequency span of 400 kHz is set.

Press LEVEL, 0 and MHz(-dBm).
The reference level is set to 0 dBm.

Press SWP, Sweep Time AUTO/MNL(MNL), 1, 5 and MHz(sec).
A sweep time of 15 sec is sel.

Press A, Trace A Detector and Positive.
The Trace detector is set to positive peak detector mode.

RCT 0.0 dOn
10 dB/ *A_Yrite Posi B_Blank Horm

SWP

15 .8

| A S B R}
/ \
+

Lot
CENTER 2.0000000 GHz SPAH 400.0 kHz
FREW 10 kHz VBY 10 kHz *SWE 1b 8 All 10 dB

Figure 2-136 Trace of an FM Signal
Press MKR and move the normal marker to the left-hand peak of the trace.

Press Delta Marker.
The delta marker is displayed.

Move the normal marker to the peak on the right side using the data knob.

REF 0.0 dBm HERA 148.0 kHz
10 JB/ *h_Write Posi B Blank Horw -0.01 dB
Del ta MKR
DELTA MKR T Delta
148.0 kH= Harker
S R B B

/ \
/ \
/ \
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ICENTER 2.0000000 GHz SPAH 400.0 kHz
*RBW 10 kHz VBY 10 kHz  *SWP 15 5 ATT 10 dB

Figure 2-137 Measuring a frequency deviation
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Calculating the frequency deviation

13. Read the frequency of the delta marker displayed on the screen.
Calculate the frequency deviation Afpeak from the delta marker frequency Afreq
using the formula shown below.

1
Afpeak = T x Afteq

Calculating modulation index

14. Press SPAN, 1, 0 and kHz.
The frequency span is changed to 10 kHz.

15. Press SRCH.
The normal marker is moved to the peak on the trace.

16. Press Next Peak Right.
The normal marker moves to the right-hand pealk on the trace.

REF -5.0 dBn HERA 3.00 kHz
1o B/ *A_Yritc Horn B_Blank Horn -69.98 dB

Del ta HKR
1 Delta
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DELTA MKR
3.00 kHz A

7 N e
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L] LA
i W
ICEHNTER 1.00000000 GHz SPAH 10.00 kHz

RBY 300 Hz VBY 300 Hz SWP 230 ms _ATT 10 dB

Figure 2-138 Modulation Frequency of the FM Signal

17. Read the frequency of the delta marker.
The modulation index fm is calculated from the delta marker frequency fm and
frequency deviation Dfpeak, using the following formula.
m= A fpeak
fm
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2.3.13 Measuring Modulation Index of FM Signals
This section describes the residual FM (FM gignals with small modulation index).

The following formula holds if the FM signal modulation index m is less than approximately 0.8.

2EsB

m= Ec

Ess: Level of the first sideband
Ec: Carrier level

For the logarithmic scale display,
Alevel 6

m=10 &

Al.evel: Difference between the first sideband and the carrier levels [dB]

Meagurement conditions:  The target of the measurement below is a signal whose input signal character-
istics consist of an output frequency of 1 GHz, a level of -10 dBm, a modula-
tion frequency of 3 kHz and a modulation index of 0.2.
Use appropriate parameter values when making the measurements in the ex-
ample shown below.

Setup
1. Connect the unit under test as shown in Figure 2-139.
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Figure 2-139 Setup for Measuring Modulation Index

Power on
2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-detfined presets.

4, Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.  Press FREQ, 1 and GHz.
A center frequency of 1 GHz is set.

6. Press SPAN, 1, 0 and kHz.
A frequency span of 10 kHz is set.

7.  Press LEVEL, 5 and MHz(-dBm).
The reference level is set to -3 dBm.

8. Press SRCH.
The normal marker is displayed on the trace peak.

9. Press MKR and Delta Marker.
The delta marker is displayed.

10. Press SRCH and Next Peak.
The normal marker moves to the next highest peak.

RCT =5.0 dDn HERA 1.00 Kliz
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Figure 2-140 FM Signal with Low Modulation Index

Calculating modulation index

11. Read the delta marker level.

Modulation index m is calculated from the following formula, using ALevel as
delta marker level.

ALevel — 6
2
m=10 %
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2.3.14 Carrier Frequency and Power Measurements Using Pulsed RF Signals

This section describes how to measure carrier frequency, peak power and average power of pulse modu-
lation signals which are used in the pulse radar and so on.

Measurement conditions: The signal to be measured has a frequency of 1.1 GHz, a pulse repetition rate
0t 0.333 kHz, a pulse width of 0.8 psec and a peak power of 3 kW.
The external attenuator with an attenuation of 50 dB is used on this measure-
ment.
Use appropriate parameter values when taking measurements in the example
shown below.

CAUTION: The maximum amount of power that can be input to the analyzer is +30 dBm (I W). When mea-
suring a signal power whose value exceeds this limit, connect an external atteniator so the power
cannot exceed +30 dBm.

Setup
l.  Connect the unit under test as shown in Figure 2-141.
1= 9000
Figure 2-141 Setup for Measuring Pulsed RF Signal
Power on

2. Turn the analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test,
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.
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1.

12.

Press FREQ, 1, ., 1 and GHz.
A center frequency of 1.1 GHz is set.

Press SPAN, 1, 0 and MHz.
A frequency span of 10 MHz is set.

Press LEVEL, 1, 0 and MHz(-dBm).
The reference level is set to -10 dBm.

Press Ref Offset ON/OFF(ON), 5, 0 and GHz(dB).
The level currently being displayed includes the value of the external attenuator.

Press COUPLE, RBW AUTO/MNL(MNL), 1, 0 and kHz.
A RBW of 10 kHz is set.

NOTE:  Set the RBW 1o the range shown below so the pulse height becomes large
enough (o he used.
1.7 X Pulse Repetition Rate < RBW £ 0.1/ Pulse width

Press VBW AUTO/MNL{MNL), 1, 0, 0 and kHz.
A VBW of 100 kHz is set.

NOTE:  Sef the VBW to 10 times higher than that of the RBW so the RBW is not
affected.
VBW = 10X RBW

Press A, Trace A Detector and Positive.
Trace detector mode is set to the positive peak detector mode.

Press ATT, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

NOTE:  Set the atfenuator to "input level + It} dB’ or more fo avoid the saturafion af
the input mixer.

Press SWP, Sweep Time AUTO/MNL(MNL), 3, ., 1 and MHz(sec).
A sweep time of 3.1 seconds is set.

Measuring carrier frequency

14.

Press SRCH.
The normal marker is displayed on the trace peak.
The frequency of the normal marker is the carrier frequency (See Figure 2-142).



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

2.3.14 Carrier Frequency and Power Measurements Using Pulsed RF Signals
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Figure 2-142 Spectrum of a Pulsed Signal

0

Measuring Peak Power

15. Read the marker level.
Consider this value as apparent peak power P,

16. Press MKR and Delta Marker.
The delta marker is displayed.

17, Press I/Delta Marker ON/OFF(ON),
The delta marker is displayed in terms of time.

18, Move the delta marker to the minimum position on the main lobe uging the data
knob.
This value is pulse width <.

RLCT 0.0 dDn HERA 026.4 ns
10 dB/ *h_View Posi B_Blank Horm -44.44 dB
L OF| Del ta HKR
DELTA MKR T Delta
1.21 MH= Warker
N Lot |
2 Fixed
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S WAYIRY IRVAYN ros
TR | T =

[ ] N

CENTER 1.10000 GHz SPAH 10.00 MHz
PREW 10 kHz  *VHY 100 kHz *SWH 3.1 s  *All J0 db

Figure 2-143 Measuring Peak Power
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Calculating the peak power

19. Peak power P is calculated using the formula shown below.
P=P"-201og (1.5 x TXxRBW)

P’: Apparent power with RBW set to 10 kHz.
RBW: Set value of the resolution bandwidth
T Pulse width

Meaguring the pulse repetition frequency

20. Press SPAN and Zero Span.
Zero span is set.

21. Press SWP, 1, 0 and kHz(ms).
A sweep time of 10 ms is set.

22. Press Trigger Setup.
The Trigger Setup dialog box is displayed.

23. Set Source to VIDEQ.
The video trigger starts to sweep.

24, Select Trigger Level and adjust the trigger level using the data knob.
Trace is frozen on the screen.

25. Press RETURN.
The Trigger Setup dialog box is closed.

26. Press MKR and MKR.
Move the Normal marker to the peak on the left side turning the data knob.
The normal marker is displayed on the trace peak.

27. Press Delta Marker.

Move the Delta marker to the peak on the right side turning the data knob.
The value of the delta marker is the pulse repetition frequency (freq).
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Figure 2-144 Measuring the pulse repetition frequency

Calculating the average power

28. The average powet Pave is calculated using the formula shown below.
Pave = Ppeak X iI’Bp XT
Ppeak:  Peak power{ W}
frep:  Pulse repetition frequency
T Pulse width
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2.4 [Expanded Functions

2.4.1 Saving/Recalling Measurement Conditions

2.4.1.1 Saving/Recalling Basic Measurement Conditions

(1) Saving data

Data that can be saved to internal memory, floppy disk or the memory card (Option) include the fol-
lowing:

Basic measurement conditions

501/1001-point trace A or B, or trace data for both A and B
Trace data can be saved only when the trace mode is set to either the Write or View mode.

Level correction data (Correction Factor data)

Normalize data
Normalized data is saved only when the Normalize mode is turned on.

User-definable limit line data

L.OSS: Freq data
This is available only for the R3273.

Spurious measurement table data

Selecting a device to be used for saving data
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1. Press SHIFT and RCL(SAVE).
The Save menu (used to save data) and a file list are displayed.
Use the step keys to turn pages within the file list.

2. Press Device RAM/FD(ED).
The device is set (See Figure 2-145).

NOTE:

1. When the analyzer is equipped with a floppy disk drive, Device RAM/FD Iy dis-
plaved; when the analyzer is equipped with a memory card, Device RAM/A/B is
displayed.

2. The FD drive cannot be selected when a floppy disk is not set in the Floppy disk
drive. The same is triee when there is no memory card.
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Figure 2-145 Selecting Destination Device
Setting the data to be saved
The data format and data for each item are selected when saving data.

3. Press Save File and Save Item Setup.
The Save Item Setup dialog box is displayed.
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Figure 2-146 Save Item Setup dialog box

4, Select Data Format and set this function to BINARY,
The format that saves data is set.

5. Select Serup and turn this function ON.
The function that saves measurement conditions is set,

6.  Select Trace and set this function to A/B.
The function that stores data for both traces A and B is get.
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10.

11

Select Normalize and set this function to A/B.
The function that saves data for traces A and B is set.

Select Lirnit Line and set this function to 1/2.
The function that saves data for Limit lines | and 2 is set.

Select LOSS: Freq and turn this tunction ON.
The function that saves data in the LOSS:Freq table is set.

Select Corr Factor and turn this function ON.
The function that saves the level correction value is set.

Press RETURN.
This closes the Save Item Setup dialog box and returns to the Save menu.

Setting a file to be saved

Saving data

12.

13,

Select the file to be saved from a file list.
Use the data knob to select the file.

The file name is previously assigned. For RAM, the file name starts with
REG 01; for floppy disks, it starts with FILE_001.

NOTE:  In the above example a file number is used instead of a file name, buf you

can use an arbitrary file name if desived. For information on how to set file
names, refer to Section 2.4.0.

Press Save File and Save.
The data is saved in the file previously selected {See Figure 2-147).
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Figure 2-147 File Saved
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Deleting the file list

1. Perss SHIFT, RCL{SAVE) and List Reg/File.
The file list is deleted.

{2) Protecting Data

To prevent someone from accidentally deleting or overwriting data, you can use the file protection
feature,

Selecting the device

1. Press SHIFT and RCL(SAVE).
The Save menu and the file list are displayed.

2. Press Device RAM/FD(FD).
The FD is selected.

NOTE:  When the analyzer is equipped with a floppy disk drive, Device RAM/FD is
displayed; when the analyzer is equipped with a memory card, Device RAM/
A/B is displaved.

Selecting the file

3. Press Save File.
The Save File (used to save data to file) is displayed.

4. Select the file from the file list using the data knob.
Protecting the file
5. Press Write Protect.

The selected file display changes from RW (read or write) to RO (read only),
indicating that data protection has been enabled.
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Figure 2-148 File Protection Enabled
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The write protection can be disabled using the following procedure.

Disabling data protection

1.

(3) Loading Data

Press SHIFT and RCL(SAVE).
The Save menu and the file list are displayed.

Press Clear File.
The Clear File menu is displayed.

Select the file from the file list.
Use the data knob to select the file.

Press Release Protect.
The selected file display changes from RO (read only) to RW (read or write),
indicating that data protection has been disabled.

Saved conditions and trace data can be used for measurements. Use the following procedure to

access this data.

Selecting the device

Selecting the file
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Press RCL.
The Recall menu and file list are displayed.

Press Device RAM/FD(FD).
The device of FD is set.

NOTE:  When the analyzer is equipped with a floppy disk drive, Device RAM/FD is
displayed; when the analyzer is equipped with the memory card, Device
RAM/A/B is displayed.

Press Recall File.
The Recall File menu, which is used to read data from a file, is displayed.

Select the file from the file list using the data knob (See Figure 2-149).
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Figure 2-149 Selected File

Reading data

5.  Press Recall.
The data from the selected file is read (See Figure 2-150).
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Figure 2-150 Read Data
{(4)  Deleting the Data

Data, which has been saved to internal memory or a floppy disk, can be deleted.

Selecting the device

1. Press SHIFT and RECALL(SAVE).
The Save menu and file list are displayed.

2. Press Device RAM/FD(FD).
The device of FD is set.
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NOTE: When the analyzer is equipped with a floppy disk drive, Device RAM/FD is
displayed; when the analyzer is equipped with a memory card, Device RAM/
A/B is displayed.

Selecting the file

3. Press Clear File.
The Clear File menu is displayed.

4, Select a file to be deleted from the file list using the step keys or data knob.
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Figure 2-151 File to Be Deleted

Deleting the data

5. Press Clear.
The data of the selected file is deleted (See Figure 2-152).
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Figure 2-152 File Already Deleted
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2.4.1.2 Saving/Recalling OBW Measurement Conditions

OBW meagurement conditions, such ag the OBW% value, frequency span, tesolution bandwidth, video
bandwidth, sweep time and trace detector mode, can be saved as user-defined presets.

Saving OBW meagurement conditions

1.  Press UTIL and OBW.
The OBW menu is digplayed.

2. Press Paramefer Setup and Define — Default.
The current measurement condition is saved in the internal memory.,

When you wish to change the measurement condition that is already saved, press
UTIL, OBW, Parameter Setup and Default.

2.4.1.3 Saving/Recalling ACP Measurement Conditions

ACP measurement conditions, such as the channel gpace, specified bandwidth, frequency span, resolu-
tion bandwidth, video bandwidth, sweep time and trace detector mode, can be saved as user-defined pre-
sets.

Saving ACP measurement conditions

1. Press POWER and ACP.
The ACP menu is displayed.

2. Press Parameter Setup and Define — Default.
The current measurement conditions are saved in the internal memory.

When you wish to change the measurement conditiong that are already saved, press
POWER, ACP, Parameter Setup and Default.
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2.4.2  Saving Screen Data

Screen data can be saved in either floppy disks or the memory card (option) in BMP (bit map file) the an-
alyzer.

CAUTION: When using the memory card (Option), the word "floppy disk" is referred to as "memory card.”

Inserting a floppy disk

1. Insert the floppy disk into the floppy disk drive.
Setting the destination for screen data.

2. Press CONFIG, Copy Config and Copy Device.
The Copy Device dialog box used to set the destination of screen data is dis-
played.

3. Select Floppy.
The floppy disk is set as the Save file destination and the Copy Device dialog box

is closed (See Figure 2-153).
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Figure 2-153 Specifying

Setting the type of screen data file

4. Press File.
The File dialog box is displayed.
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10,

2.4.2 Saving Screen Data

REF 0.0 dBn
10 dB/ *A_View Horm  B_Blank Norm
Copy Config
1
Printer
Z
1l File
File
File Format H m
""" Il [5-Cotor ][ Gray ][ Mono | |7
Compression
File Ho. : [001 ] Filename: \IMG\ADVOO1.BHP
..... Auto Increment : m
Menu Print N o | B DCur_»y
evice
[ § 1=
e g b N U | <
CENTER 30,000 iz SPAH 1.000 Wiz | Media
RBW 10 kHz  VBW 10 kHz  SWP 20 ms __ ATT 10 dB Format

L

Figure 2-154 File Dialog Box

Select Copy Mode and set the mode to Celor.
The output mode is set to color.

Select Compression and turn this function OFF.
The function that disables the image compression function is set.

Select File No. and set the number to 061.
The screen file number is set to 001.

Select Auto Increment and turn this function ON.
This function that automatically increments file numbers is set.

Press RETURN.
The File dialog box is closed.

Display the data you wish to copy on the screen and press COPY,
The access lamp is lit and the screen data is saved on the floppy disk.

CAUTION: Do not remove the floppy disk while the access indicator is lit, or the
data on the floppy disk may be damaged.
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2.4.3 Obtaining a Hard Copy of screen data

Y ou can make printouts from the screen data using the parallel interface (compliant with Centronix).

The printers compatible with the analyzer use ESC/P, ESC/P Raster or HP PCL as the control codes (some
of these printers may present functional restrictions).

ESC/P: Epson Standard Cord for Printer
ESC/P Raster: Epson Standard Cord for Printer Raster mode
HP PCL: Hewlett Packard Printer Command Language

Recommended printers are listed in Table 2-5.

Table 2-5 Recommended Printers

Manufacturer

Model

Epson

PM-900C *1, PM-880C *1, PM-800C *1, PM-770C *1, PM-750C =1,
PM-2000C, EM-900C =1, MJ-930C, MJ-830], MJ-700V2C

Hewlett Packard

DeskJet 880C #2, DesklJet 694C #2, DesklJet 3031, LaserJet 5L

Canon

BJ-M70, BIC-430], BIC-420], BIC-410], BIC-600], BIC-50V

NOTE:  Ounly ESC/P Raster and HP PCL are available for color printing.
*[ indicates that ESC/P Raster is used for color printing.
*2 indicates that HP PCL is used for color printing.

Connecting the printer

CAUTION: Be sure to turn the power off on the analyzer before connecting a
printer.

1. Connect the printer to the PRINTER connector on the rear panel using the IBM-
PC compatible cable provided.

Setting up output destination
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2. Press CONFIG, Copy Config and Copy Device.
The Copy Device dialog box used to select the screen data destination is dis-
played.

3. Select Printer.
The Copy Device dialog box is closed.
The Copy Config menu is displayed.



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

2.4.3 Obtaining a Hard Copy of screen data

Setting up control codes and printer mode.

Printing

Press Printer.
The Printer dialog box is displayed (See Figure 2-155).
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Figure 2-155 Printer dialog box

Select Copy Mode and set this function to Gray.
The output mode is set.

Select Printer Comumand and set this function to HP PCL.
The type of printer is set.

NGOTE:  "Printer Command" is setf according to the printer used.

Select Menn Print and turn this function ON.
The print menu is displayed.

Press RETURN.
The Printer dialog box is closed.

Display the screen you wish to print and press COPY.
The screen data is sent to the printer. The time required for the data to print
depends on the mode and printer used.

NOTE:

1. When you wish to cancel a printout after pressing COPY, press SHIFT and COPY
{Cancel).

2. When Paper Feed is set to OFF and you print continuously, some printers may
print one screen on two separaie sheets of paper. If this happens, remove the
papers from the printer using Paper Feed.
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Formatting Media

The screen data of the analyzer can be saved to either a floppy disk or the memory card (option).
This section describes how to format a floppy disk and the memory card.

2.4.4.1 Formatting a Floppy Disk

2-142

The analyzer is equipped with a 3.5-inch floppy disk drive. You can save text data (settings, trace data and
correction data) and BMP data (display data) to floppy disks using this drive. Data saved on a floppy disk
can be processed on a computer,

The following floppy disk formats can be used:
3.5-inch DD 720KB, H» 1.2 MB and 1.44MB (MS-DOS format compatible).

The analyzer can initialize only the HD floppy disks.
Write-protecting the Floppy Disk

This prevents you from accidentally initializing or overwriting a floppy containing previously saved data.
The write protect tab is located in the lower right hand corner of the floppy disk.

To write-protect a disk, slide the tab downwards to the other end (a hole appears).

To disable write protection, slide the tab upwards to the original position (until the hole is no longer visi-
ble) (See Figure 2-156).

Write-protect Writable

Figure 2-156 Floppy Disk Write Protection
Initializing Floppy Disks

To prepare a floppy disk for use with the analyzer, use the following procedure.

CAUTION: Formatting a floppy disk causes all data to he erased.

1. Make sure the floppy disk is not write protected.
2. Insert the floppy disk into the floppy disk drive.

3. Press CONFIG, Copy Config and Media Format.
The Media menu used for initializing floppy disks appears (See Figure 2-157).
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Figure 2-157 Media Menu

4.  Press Format Floppy.
The dialog box is displayed to prompt you to confirm whether or not to continue
formatting. To continue formatting, select Confirm.
The floppy disk is formatted with the MS-DOS 1.44MB format. The access lamp
is 1it while initializing (this takes approx. | minute).

CAUTION: Do not remove the floppy disk while the access indicator is lit, or the
data on the floppy disk may be dumaged.

2.4.4.2 Formatting the Memory Card (Option)

The analyzer can be equipped with the memory card drive as option if desired. You can save data to mem-
ory card as well as the floppy disk drive. The memory card drive has two slots, permitting up to two mem-
ory cards to be plugged in (The slots in the memory card drive are located at the upper right of the front
panel).

Memory cards compatible with the analyzer are as follows.

+  Memory cards compliant with the PC card guidelines Ver.4 {of the Japanese Electronic Industry
Development Association (JEIDA)), or memory card PCMCIA at Release 2.0 or later under the US
standards.

+  Types: SRAM, FLASH ATA or PC Card ATA (using Flash ROM)
+  Format: MS-DOS format

CAUTION: Flash ROM cards which use the 8- or 16-bit bus system cannot be used in the analyzer, Neither
FLASH ATA nor PC Card ATA card can be used in the analyzer.
Use a memory card after verifying that it complies with the standards shown above. For more
information on the memory card, refer to “Cautions on Using the R3267 Series”™ in Chapter
Caution.
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Figure 2-158 Slots in the Memory Card Drive
Plugging in the memory card

1. Plug in the memory card with the label face up.
The drive indicator is dimly lit when the memory card is inserted.

CAUTION: Never push the Eject button and the memory card simultaneously to
prevent damage to the connector,

Removing the memory card

2. Make sure the drive indicator is dimly lit.

CAUTION; Do not remove the memory card when the drive indicator is brightly lit,
or the data in the card can be corrupt.

-~

3. Press the corresponding eject button to eject the card.

4, Remove the memory card from the drive.
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Initializing the memory card

Be sure to initialize the memory card before saving data in anew SRAM-type memory
card.

CAUTION:

1. FLASH ATA or PC Card ATA memory card cannot be initialized in the analyzer
The memory cards cited above do not require initialization because they are for-
muttted before shipment.

2. When initializing a« memory card that has previously been written, all data is
delefed, Prior to initializing the memory card that contains data, be sure to save
recessary files to other memory cards and so on.

5. Disable write protection prior to using SRAM memory card.
6. Plug the memory card into drive A.

7. Press CONFIG, Copy Config and Media Format.
The Media menu used to initialize the memory card is displayed.

8. Press Format Card A.
The dialog box is displayed to prompt you to confirm whether or not to continue
formatting. To continue formatting, select Confirm.
The drive starts to format the media. Note that the drive indicator will brightly be
lit while formatting.
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2.4.5 Setting Date and Time

This section describes how to set the date and time. In the following example, a time and date of 1:35 pm
Jan.18 1999 is set.

Setting the date and time

1.  Press CONFIG and Date/Time.
The Date/Time dialog box ig displayed (See Figure 2-159).

Sat 1998 Oct 10 10:15
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Figure 2-159 Date/Time Dialog Box

2. Select Year, and press 1, 9, 9, 9 and Hz (ENTR).
The year is set to 1999,

Select Month, and press 1 and Hz (ENTR).
The month is set to January.

[¥5]

4. Select Day, and press 1, 8 and Hz (ENTR).
The date is set to the 18th.

Setting the time

5. Select Hour, and press 1, 3 and Hz (ENTR).
The time is set to 1pm.

6. Select Minute, and press 3, 5 and Hz (ENTR).
The minute is set to 33.

Setting the date digplay format

7. Select Format, and set this function to LONG.
The format used to set the date is selected.

8. Select Order and set this function to Year/Month/Day.
A date display mode is set.
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9.

2.4.6 Setting the Screen Label

Press RETURN.
The Date/Time dialog box is closed.

Setting the Screen Label

This section describes how to enter your remarks for the screen data. A maximum of 30 characters, which
consist of alphanumeric and a few special characters, can be entered.

Setting labels

[¥5]

Press FORMAT, Label and Label Entry,

The Label Entry dialog box, which is used to enter alphanumeric characters and
special characters, is displayed. This dialog box consists of the two areas: one is
the area in which characters entered are displayed, and the other is the area in
which the alphanumeric characters to be entered are displayed as buttons.(See
Figure 2-160).

REF 0.0 dBn
10 dB/ *A_Write Norm B_Blank Horm

Label
1

Label

Entry

I
Label
Delete

[ Label Edit

|

(Lol {eE] ] el]a] ]
u][o]lP]eR][s|[rul ]
q | "

[

E|Fls]H][ k]I

b
pllclfeelfe]fe] [l ]
1

H=I=

NEE20eNE
AN

1|mInfloflp]ja|

[ HAERE

CENTER 4.000 GHz SPAH 8.00 GHz
RBY 3 HHz VBY 3 HHz SWP 120 ms  ATT 10 dB

Figure 2-160 Dialog Box Used to Enter Labels

Select the characters you wish to enter using the data knob and step keys.

The data knob is used to move the cursor horizontally in the button area; the step
keys are used to move the cursor vertically between the rows in the button area.
In this example, enter ADVANTEST1 using upper case alphabetic characters.

Move the cursor to character A, which is found on the first line, and press the data
knob.

Character A will be displayed in the input area within the dialog box. Note that
the cursor in this area has been shifted one place to the right.

Select character B and press Hz. Then press -(BS). Character B appears tempo-
rarily in the upper part and disappears when it is corrected by pressing -(BS).

Note that the cursor is next to character A on the right hand side.

Then enter the rest of the characters: D, VA, N, T.E, Sand T.
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Press the numeric key 1. Check to see it numeric character | has been entered
after the characters ADVANTEST (the final display is ADVANTESTI). Only
numeric characters can be entered directly from the numeric keys.

Press HZ(ENTR).
This closes the Label Entry dialog box, and the characters you entered are dis-

played in the upper leti-hand corner of the screen.

ADVANTEST1
REF 0.0 dibm
10 dB/ *A_Write Norm B_Blank Horm
Label
1
Label
Entry
==
Label
Delete
ICENTER 4.000 GHz SPAN 8.00 GHz
RBY 3 MHz VBY 3 MHz SWP 120 ms  ATT 10 dB

Figure 2-161 Displaying the Sereen Label

CAUTION;

1. The dialog box will close, cancelling the daita you entered when you press any keys
other than numeric keys, the -(BS) key and Hz key.

2, A new label iv alwavs overwrites the old one. As a result, the old alphanumeric
character(s) will be left undeleted if the number of characters of the new label is

less than that of the old label,
When you wish to delete the entire old label, press the Label Delete key first to

delete it, press the Label Edit key and then enter the new label.

Deleting a label previously set

Press FORMAT, Label and Label Delete.
A previously set label is deleted from the screen.
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3 REFERENCE

This chapter describes the functions of all panel and soft keys.

+  Menu index: Use this index as a key index to Chapter 3.

*+  Menu map: Shows a list of hierarchical menus on a panel key basis.

+ Functional descriptions: Explains the functions of the panel and soft keys.

The panel keys are arranged in alphabetical order.

3.1 Menu Index

This menu index is used to easily find the keys described in Chapter 3.

Operation Key Pages Operation Key Pages
V‘Nyquist Filter ..o 3-15, 3-61 ATT e 37, 3-24
V'Nyquist Filter ON/OFF ....coociviiiiineene. 3-15, 3-39 ATT AUTO/MNL.....ootveciiieinieicreecvneinrains 3-7, 3-24
N’Nyquist Filter Setup oo 3-15, 3-60 ATT switch Count ..oevveevercr e 39, 3-35
Go AM MEASUTE ..o eeeeeees 3-13, 3-52 AUTO e eeeees 32-10
0.5 dB/iVariciie e ccieccreis e 3-12 AL AdJUStaceriiiciiiiieereserccisiseeresccienins 3-10, 3-43
LdB/AiV..eiiii it naneee s 3-12 Auto Increment vevcveeicsnenee e vernneennn 39, 3-33
1/Delta Marker ON/OFF .....coooiiiiee.. 3-14, 3-53 AU TUNE e 3-11, 3-45
TO AB/dIV.eiiiiiiiiiiiiiiires s ssiaiiis s 3-12 AVETAZE A s 37, 3-20
10, 5,2, 1 or 0.5dB/Aiv ooeeviiieccieieenns 3-49 Average B e 3-8, 3-25
2AB/AIV e 3-12 Average Loss ON/OFF L...oooooiviiieinnns 3-11, 3-47
Frd Order. it 3-18, 3-82 Average POWET . nessnsiinnn 3-15, 3-38
3rd Order Measure ... vcvveericisvnneennns 3-13, 3-52 Average Times.....coooeeeevniinsenrcrcereenens 3-15, 3-58
3rd Order Peak ..o 3-19, 3-85 Average Times ON/OFF.......ccociiiinee 3-15, 3-18,
S AB/IVauriciiiiiniiiiecieeiiis e esis e 3-12 3-61, 3-78,
Sth O1der v, 3-18, 3-82 3-81, 3-82,
Tth Order ..o 3-18, 3-82 3-83
Oth OTder cuvvieiiiiieeecii i 3-18, 3-82 B s 3-8, 3-9,
N 3-7, 39, 3-25, 3-33

3-20, 3-323 Band Lock ON/OFF.....cccoocooeiiieeeee. 3-11, 3-47
AB i 3-7, 3-8, Band Select coiviiiiiiireeciiiieiicecevenineens 3-11, 3-46
3-21, 3-26 Baud Rate...ceeceeee e 39, 3-30
ABC e 3-10 Bias POSI/NEGA ..o, 32-11, 3-46
ACP s s e 3-15, 3-39 Blank A i 3-7, 3-20
ACP OFF ...t 3-15, 3-62 Blank B .ooovee e 3-8, 3-25
ACtive Marker ..o 3-14, 3-15, BS Window ON/OFF........cooveoeeeeeeeeeeeens 3-15, 3-60
3-53, 3-62 C/N MEES civveerirricirieiniesssecieesintesiseersssissains 3-18, 3-81
Active Trace A/B i 3-15, 3-18, C/N Meas OFF ... vermrnenn 3-18, 3-81
3-62, 3-83 CAL e 3-8, 3-28
AL AULO teeeriieinieiieciieeisis it ccesesssccteeeinseins 3-10, 3-37 Cal JOMHz Ref .o, 3-8, 3-28
Amplitude MAG ..o 3-8, 3-28 L7 1 - N | S 3-8, 3-28
ANCROL e 3-14, 3-54 Cal Corr ONJOFF ... 3-8, 3-28
Artificial Analog A ...ooociiiiveneninniiniinn 3-7, 3-21 Cal Bach TEemu.uiriiiiiinee i iivenesiciiinnencies 3-8, 3-28
Artificial Analog ON/OFF...........cco.c.... 3-18, 3-21, Cal SigLevel e 3-8, 3-28
3-80 L3 01 (=) R UUUUUN U 3-11, 3-45
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CF Step Size AUTO/MNL ....coovicienns 3-11, 3-45 3-81
Channel PoSition .....cccoeoeeeeeeeeceeeeeeeeeeeees 3-15, 3-58 Delete LiNe .o essenmeeeeees 32-10, 3-11,
Channel POWer .....oiiiniiiiinenesiiiinieniis 3-15, 3-38 3-12, 3-15,
Channel Width .....oovveeeciieceee e, 3-15, 3-38 3-43, 3-47,
1 3-16, 3-68 32-50, 3-59
Clear File.iiicciiinceenccinns e 3-16, 3-68 Delta = CFiviviciiiiviesieeciieeinieccveecvneinnains 3-14, 3-56
Clear RegiSter .oovvveeevieree e 3-16, 3-66 Delta — CF Step i 3-14, 3-56
COATSEC cereeeeeeeeeeeeeeeee e eeee e cee e e bannnnnas 3-8, 3-28 Delta — Marker Step....coveerenieenieeeaie 3-14, 3-56
COLOT i ervsas e 3-10, 3-44 Delta — Span.....oocveeieicinirenenesiensiesnienns 3-14, 3-36
COMPIESSION «everrereveeereraensaerseersrereasseensenes 3-9, 3-33 Delta Matker...ccoccvivievevcn e rnveeen, 3-14, 3-53,
CONFIG ..o 3-9, 3-30 3-54
Cont Down ON/OFF ....cococooviiiiiiiininiis 3-13, 3-32 Delta Marker ON/OFF........covvvivvvviiiiinne, 3-14, 3-33
Cont peak ON/OFF.......coo oo 3-17, 3-74 Delta Y Disp Mode Cust/Data......ccowveeeee.. 357, 3-22
COPY L. 3-9, 3-36 DET Select AUTO/MNL........cooeeeee. 37, 3-8,
COpY Allviciiiiiiiceeiresinis e srersssenseeieins 3-16, 3-69 3-20, 3-23,
Copy Config...cvreeeeree e 39, 3-30 3-25, 3-27
Copy DEVICE it 3-9, 3-33 Device RAM/A/B ..o 3-15, 3-16,
Copy MOdE ciiiiiiiirieeciiriiiiiessesiseneneees 39, 3-31, 3-64, 3-68
3-32 Device RAM/FD ..., 3-15, 3-16,
Copy Table 110 2. e 3-10, 3-43 3-64, 3-68
Copy Table 210 L, 3-10, 3-43 Disp Mode REL/ABS.L/ABS.R.....cccc.c... 3-13, 3-52
Corr Factor .o 3-16, 3-68 Display Control....ocoeeeoienieer e 3-10, 3-44
Correction Edit.....ueeieeiiceeeeecreceieeea 3-12, 3-49 Display Line ..o 3-14, 3-17,
Correction Factor ... iiinnniieinnen. 3-12, 3-49 3-54, 3-73
Correction ON/OFF ......cooovevvvvreeeceee, 3-12, 3-49 Display Line ON/OFF ......ccocov v 3-10, 3-40
00 10) 1152 SR 3-13, 3-51 Display Line POs. oo 37, 3-8,
Counter ONJOFF .....ccooovonniiiiiiniiininennans 3-13, 3-51 3-21, 3-26
COUPLE ...t vreee e 3-10, 3-37 Display ON/OFF ... 39, 3-35
Couple 10 F{T) oo 3-17, 3-73 Edit Table. . eeeeeeeeceeeeeeeees 3-18, 3-79,
CS/BS SetliP .ooviieeiesiicnireveessssnnsiesieins 3-15, 3-39 3-81
Data Format oo ernes s cesnnnes 3-16, 3-67 Enter Title .o scvnreeens 3-16, 3-66
Data Length.. ..o 3-9, 3-30 Execute Selftest......oovieececeeeeeeeeeeeeeeeeees 39, 3-35
DIAtef/ TINE covriveviiiiiiiiiiiiiresesisisiiesesssasnes 39, 334 Ext Mixer Config i, 3-11, 3-46
DAy e 39, 3-34 Eye Opening ....cocoeveeeeeevmncnseerscrceneenienns 3-18, 3-79
AB U VA HZuoeooeeeeeeeeeeeeeeeeeee 3-13 Eye Opening OFF ......ooocoooeeeieeoeeeeeeaenenene. 3-18, 3-81
AB/AIV ctvecreciiic ittt ccsessr s e 3-12, 3-49 FAT e tiiteectt vt cateets et eesbesbaes it aesbesars 3-19, 3-85
ABC/HZ et 3-13, 3-51 File oot 39, 3-32
ORIt s eaes 3-12, 3-49 File Format.......coccooeivieooeee e 39, 3-32
ABIM/HZ cecviciieiviitteeis s sesireecrennse e 3-13, 3-51 File NO. ittt cevesare s 39, 3-33
ABINV e 3-12, 3-49 L= 3-8, 3-29
ABILY e 3-12, 3-49 Fixed Marker ONJOFF .....ccoovivee. 3-14, 3-53
dBpV/V'Hz ................................................ 3-51 Fixed MKR Peak .oveeviiiiiiiiiciiiiiiciiiiins 3-13, 3-51
ABUVemf ..o 3-12, 3-49 FLOpPY oo 39, 333
ABPW e 3-12, 3-49 Flow Control.......c.ccoooeeeeeeiicieee e 3-9, 3-30
Default coecereeinreiiiiieenis e 3-8, 3-15, FORMAT ...ooviiiiiiiii et cresssiir s 3-40
3-29, 3-61, FOrmat.....coccoevcceerereesceeeeeereeveeee e e 39, 3-34
3-78 Format Card A ..oooveeeeeeeeeeeeeeeeeeeeeeeees 39, 3-16,
Default TP oo ccieccriesir s ennre e 3-16, 3-66 3-34, 3-69
Define — Default...ccvccnciiieieieicerrenns 3-15, 3-18, Format Card B ...cccov v 39, 3-l16,
3-61, 3-78 3-34, 3-69
DRIELE oot erererir e ee s e 3-18, 3-79, Format Floppy.. s, 39, 3-16,

32
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3-34, 3-69 Limit Width......coooerivirerereecccee e 3-17, 3-72
FREQ ettt 3-11, 3-45 LNEAT .o 3-12, 3-49
Freq Corr ON/OFF....cocciiiiinineniiinininiinns 3-8, 3-29 LiSt OFF ... occiiiiiiiiieeecciivceinscrres i 3-13, 3-51
Freq Offset ON/OFF ... 3-11, 3-45 List Reg/File .o 3-15, 3-16,
Full Span ..o 3-17, 3-71 3-64, 3-68
FUND Frequency ON/OFF ... 3-18, 3-78 Load Table s sssssiainess 3-18, 3-79
Gate Position....c..ccooevierenicn e 3-17, 3-76 Log Linearity ..ccooceeveeierenien e 3-8, 3-28
Gate Sre BExt Gate coooeeveeeeeeeeeeeeeeeeeeeeeees 3-17, 3-76 LOSSIFreq coeeee ettt 3-16, 3-68
Gate St¢ IF Trigger i 3-17 Loss:Freq Editeeninn, 3-11, 3-47
Gate S1¢ Trgger. .o ovveeieee e 3-76 Loss:Freq ON/OFE .....oooviiii e 3-11, 3-47
Gate Width......oooeeeeeeeeeeeeee 3-17, 3-76 MaAnUal ....ooeee e 3-15, 3-61,
Gated SWEEP vvvvoiiiereriiiiiiinssiieiaieien 3-76 3-78
Gated Sweep ON/OFF ... 3-17, 3-77 Manual Tune ..c.cccoeev e, 3-11, 3-45
GPIB AdAress .ooeeeeeeeeeeeeeeceeeeeeeeeeeeeeeeeees 3-9, 3-30 Marker = CF .o 3-14, 3-56
Graph .o 3-15, 3-61 Marker = CF Step...cocovvviviiiiiinennniiiinnns 3-14, 3-36
Graph ON/OFF ..o 3-15, 3-61 Marker — Marker Step....ccv e vccrerenenne 3-14, 3-56
Gray#1l e 3-10, 3-44 Marker = Ref oo 3-14, 3-56
Gray#2 veeiiciniesnesinieiessssiseesnee e 3-10, 3-44 Marker List ON/OFF .oo.ocvviiieniniciiinieins 3-14, 3-54
Harmomnics .o nccsneesi s s 3-18, 3-78 Marker NO. s rmrnenn 3-14, 3-15,
Harmonics Number.....cocoveveeeeeeeeneneeenen. 3-18, 3-78 3-53, 3-62
Harmonics OFF....nriiiiiiiinn. 3-18, 3-78 Marker OFF vnriiiiiiisissiseans 3-14, 3-15,
Hi Sens ON/OFF ... 3-18, 3-83 3-53, 3-54,
HOUL e 3-9, 3-34 3-55, 3-62
IF Step AMP .oiiiciiiciinrcscccin e 3-8, 3-28 Marker ON ..o crres i 3-14, 3-15,
B Y T 3-18, 3-82 3-53, 3-62
IM Meas OFF ... 3-18, 3-83 Marker Step Size AUTO/MNL............... 3-14, 3-55
Input ATT .o eseaena 3-8, 3-28 Max Hold A v e 3-7, 3-20
LTt R 3-18, 3-79, Max Hold B ..o, 3-8, 3-25
3-81 Max Peak .o 32-19, 3-84,
TSIt LINE tuvriviiiiiiiiniaisiiisesssisisianessissssnes 3-10, 3-11, 3-85
3-12, 3-15, MEAS ... 3-13, 3-51
3-43, 3-47, Measuring Window......cccoeeeniveeeccenienne 3-19, 3-84
3-50, 3-39 Media Format.......cciiiiiiiiincninninnininn 39, 3-33
Label e 3-10, 3-43 MEDIUM.......o oo 3-10
Label Delete oo ieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 3-10, 3-43 MEnu Print ....eeeeeeeeeeeeeeeeeeeeceeececceeeeeeeees 39, 3-32,
Label Entry v, 3-10, 3-43 3-33
Last SPan.....covevcerceneer e 3-17, 3-71 Min ATT ON/OFF ..., 37, 3-24
5 3-11, 3-48 Min Hold Ao 37, 3-21
LEVEL ittt 3-12, 3-49 Min Hold B acooiviciiiieiseciecinicccveecvseinnains 3-8, 3-26
Limit Line ..occovrveeeeccee e 3-10, 3-14, Min Peak ..o ececee e 3-17, 3-72
3-16, 3-40, A T 1T 39, 3-34
3-54, 3-67 MiIxer INT/EXT ccocoovieireciveeiniesiseecsneinnanns 3-11, 3-46
Limit Line 1 ..o 3-10, 3-17, MER ...t 3-14, 3-53
3-41, 3-73 MEKR = oo 32-14, 3-56
Limit Line 1/2 .oiiieeisiciecrieireeierennee e 3-10, 3-43 MONOH] .ot crres s 3-10, 3-44
Limit Line 2 oo 3-10, 3-17, MONOHZ ..ot 3-10, 3-44
3-41, 3-73 MONTH e 39, 3-34
Limit Ling Edit....oooeeciiiiiiniicininisiinc e 3-10, 3-43 Multi Marker....coiiiieeecciiioninsrressssnnns 3-14, 3-33
Limit Line Setup ccooeveeieecereeere e 3-10, 3-40 Multi MKR OFF ..o, 3-14, 3-54
Limit POSI oo 3-17, 3-72 Multi MKR Setup ..o 32-14, 3-15,
Limit SEtUP covovvviieeenricieeniineresienenies e 3-18, 3-82 3-53, 3-62
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NARROW ..ot nninieeceans
NEZatIVE (oot

Next Min Peak ....ooovvviivivininiineneniiiiiennnnn

Next Peak Lett .o
Next Peak Right..iiiiiiiiiiniiniiiiin.
Next Result v e
Noise Corr ON/OFF. ..o
NOBEHZ coveciriiviiveeeis s ee s
Noise/Hz OFF ..o
NOrmMAal .

Normal Marker ...
NOrmMAalize. ...ccoeeeevieeeeee e
Normalize Ao
Normalize A ONJOFF .....ooovivvveciivennieinne
Normalize B ..o
Normalize B ON/OFE ...
Normalize with Store COIT...ovveiiiieneinnns

OBW e
OBW OFF ... ccineeas
OBWTe et sree e e e
OFF ..o
OFFSEL e ersees e sssr e e

L] ¢4 155 UV

Paper Feed. .o
Parameter Setup oo

Parity Bit .o
Pass Range ....ccovvieeeeeiminieeeeceeee e

Pass/Fail Judgement ON/OFF .................

PBW et sen
Peak — CF ..ot

Peak Delta Y .o

Peak LAST oot
Peak List Freq ...

3-4

3-10

3-7,

3-10,
3-22,
3-26,
3-17,
3-14,
3-19,
3-72,
3-85

3-17,
3-17,
3-18,
3-15,
3-13,
3-13,
3-7,

3-10,
3-22,
3-26,
3-14,
3-10,
3-7,

3-7,

3-8,

3-8,

3-7,

3-21,
3-18,
3-18,
3-18,
3-14,
3-10,
3-43

39,

3-34,
3-9,

3-15,
3-61,
3-9,

3-10,
3-10,
3-43,
3-8,

3-14,
3-14,
3-14,
3-19,
3-73,
3-13,
3-13,

3-8,

3-20,
3-25,
3-40
3-72
3-17,
3-53,
3-84,

3-72
3-72
3-79
3-59
3-51
3-51
3-8,
3-20,
3-25,
3-40
3-53
3-67
3-21
3-21
3-26
3-26
3-8,
3-26
3-78
3-78
3-78
3-57
3-42,

3-1%,
3-82
3-32
3-1%,
3-78
3-30
3-41
3-18,
3-33
3-28
3-56
3-56
3-17,
3-54,
3-85
3-51
3-14,

3-51,
Peak List Level .o 3-13,
3-51,
Peak X dB DOWIL oovevviiei v ncinieenns 3-13,
Peak ZOOMING ..o e 3-19,
3-85
Phase Jitter ...ccvvcieiii e v rnieeen 3-18,
Phase Jitter OFF ....ooovvoeieiieeeeeeeeeeeeees 3-18,
Phiase NOISE. i isreenriisieiiissasssisranas 3-18,
PLL Band Width......covveveeeecer e, 3-10,
POSIEIVE e e e 37,
3-10,
3-22,
3-26,
POWER ...ocooiviiiiiiiiecciicc e 3-15,
Power Average Ao 37,
Power Average B .o 3-8,
Power Meas OFF .. 3-15,
Power ON Count.......coceveniiiiinnnereverninenn, 3-9,
Presel TUNE e 3-11,
Preselector 1.6 GHz/3.6 GHz .......ovvvivien. 3-11,
PRESET oot 3-15,
Prev ReSult ... e 3-18,
| T 110 OO RSPV 39,
3-33
Printer Command ........coooeeeevvcneeeerereeeens 39,
RBW AUTO/MNL ...oovvecivieinieiiveervneinrains 3-10,
RBW Switching ...cocovvvvevienier e 3-8,
RBW:Span ON/OFF ..o 3-10,
RBW=100Hz ANLG/DGTL..uvvicivecnnrens 3-10,
L I 3-15,
ReCall e 3-15,
Recall Fle .iiiiiniisenesisiiinnencis 3-15,
Recall on POWER ......ccocoiiiiiiieirevereieeenn, 3-15,
Recall REZISIEr . .uvvieieeeie e 3-15,
Ret Offset ONJOFF ...oveiivieinieiiveccineininins 3-12,
Reference . rminen 3-10,
Reference Marker ON/OFF ......ooeeeeeeee. 3-13,
Reference Object.......ccvvniiiciiiinenniiiiinnns 3-14,
REG #IP oottt 3-16
REGHL oo 3-15,
REGH1, #2 #3, #4, #5 v reeeciiinns 3-64,
REGH10 oot 3-15,
REGH2 oo 3-15,
REGH3 ..ot ctres s 3-15,
REGH#4 ..ot 3-15,
REGHS <o 3-15,
REGHO ...ttt crrss s 3-15,
REG#6, #7, #8, #9, #10 oo, 3-64,
REGHT e 3-15,
REGHE ...ttt cvresssisnean 3-15,
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| 3-15, 3-16 b0 101 o= 3-17, 3-75,
REGHIP ..o 3-66 376
Release ODJECt ..ovvvvreeiniainirevennsiensennienns 3-14, 3-34 SPAN ittt sssbsare e 3-17, 3-71
Release Protect. e iesinnes 3-16, 3-68 SPULIOUS 1ot 3-18, 3-068,
Remove ANChOT .. 3-7, 3-10, 379
3-22, 3-40 Spurious OFF ... 3-18, 3-79
Rename ... 3-16, 3-68 Srart OffSet. v e 3-18
REPEAT ..o 3-15, 3-65 SRCH ..., 32-17, 3-72
Reset Marker.....iviiiiiniiniievvsesiaiiiecis 3-14, 3-15, 14 | PP ST 3-11, 3-45
3-53, 3-62 Start OFfset ... 3-82
Resolution 1 Hz .o 3-13 S0P ettt 3-11, 3-45
Resolution T KHZ i, 3-13 SEOP Bl iviiiiiiiieiniiinsiisiiee s sesssiiinns 39, 3-30
Resolution 1 kHz, 100 Hz, 10 Hz or 1 Hz 3-51 Stop OffSel i 3-18, 3-82
Resolution 10 HZ ..eveveeeeeeeeeeeeeeeeee e 3-13 ] 0 (=R 3-8, 3-29
Resolution 100 Hz ...cooivviiiiniiiviveiiiiiieniis 3-13 Sweep Time AUTO/MNL .....ccvvvvnvvvnnrane, 3-10, 3-17,
Result Area Posi UP/LOW ....cooceiviiines 3-10, 3-44 3-37, 3-75
ReVISION ceeiieieie e 3-9, 3-.35 W s 3-17, 3-75
ROIGHT FaCtOT viiiiiiiiiriiiisinsiiiiicriiessssne 3-15, 3-60 Symbol Rate /T ....c.ocevvcincinnriinnseaninan 3-15, 3-60
L 3-9, 3-30 2 3-19, 3-85
SAMPIE e 3-7, 3-8, Table It .. 32-10, 3-11,
3-10, 3-20, 3-12, 3-15,
3-22, 3-25, 3-18, 3-43,
3-26, 3-40 3-47, 3-50,
Sampling Times ..o, 3-7, 3-18, 3-60, 3-79,
3-21, 3-80 3-81
SAVE e 3-16, 3-66 Table No.1/2/3 .. 2-18, 3-79
SUVE ittt erssas e 3-16, 3-66 Test Mode EXItu i 39, 3-35
Save File e 3-16, 3-66 Time Ratio Corr ON/OFF.....cccocviviriieenn. 3-18, 3-80
Save Item Setup .oooeeen e 3-16, 3-66 Total GAIN coveeeeieieeeeeeeeeeeeeeeee e eeeees 3-8, 3-28
Save RegiSter uviminiieenisiennesiessannns 3-16, 3-66 TOtAl POWET civiiiiiiiiiiii v iiiis s sssaiaiaess 3-15, 3-38
Save Table....cooiciiiiece e 3-18, 3-79 TIACE (oo 3-16, 3-67
Screen FULL/SEPA/CARRIER .............. 3-15, 3-61 TrACE A e 3-14, 3-54
Screen ReSel..viiiiiiiiniiiiievesvsiaiiieiseis 3-19, 3-85 Trace A DeteClor. . rriiiiiiiisisscisianns 37, 3-20,
Search Condition......veiveviccveernciinneenns 3-17, 3-72 3-22
TS £ 53] AUV 3-9, 3-.35 Trace B Detector ..o aeieeeeeeeeeeceeeeneeeeees 3-8, 3-25,
Set ANCROT (oot e 3-7, 3-10, 3-26
3-22, 3-40 Trace DeteCtor irrniciinree s rareenns 3-10, 3-40
SETUP et 3-16, 3-67 Trace Marker Move ..ooooooeieeeeeecceeeeeeeees 3-14, 3-54
Setup Medid cuvoviivniniiiiiinniiiiniciniinn 3-16, 3-69 Trace Point 1001/507 civiiiiiiviniiiiiiiineniis 39, 3-35
Show Restlleoivicveee e seeeee 3-18, 3-79 Tre Disp PAUSE/CONT......cccoviiceeene 37, 321
Signal Ident ON/OFF......coooviiiiiiiiieeee. 3-11, 3-47 Trigger Delay .o 3-17, 3-75
Signal Track ON/OFF....c.ociivnveiiniiniinns 3-14, 3-18, Trigger Level i 3-17, 3-75,
3-54, 3-81, 3-76
3-82 TriZer SEIUD oov e 3-17, 3-75,
SINGLE ..ot 3-17, 3-70 3-76
SlOPE e 3-17, 3-75, L 3-12, 3-49
3-76 User Defineg .o eeeees 3-10, 3-42,
SOM ettt rs s e 3-10, 3-11, 3-43
3-12, 3-15, L 3-18, 3-78
3-43, 3-47, VBW AUTO/MNL ..o, 3-10, 3-37
3-50, 3-39 VBW:RBW ON/OFF......c.ccooemviiininiains 3-10, 3-37
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3.1 Menu Index

T 1= - N 3-7, 3-20
VIEW B o 3-8, 3-25
VOIS .o iteecreciiie ettt rer e sns e e 3-12, 3-49
R 3-12, 3-49
WIDE ..o 3-10
WINDOW .. ceasaeeas 3-19, 3-84
Window ON/OFF .....ccooocoeeereeee e 3-19, 3-84
Window PoSItION. ....cccoeieeeeeeeeeeeeeeeeeeeeees 3-19, 3-84
Window Sweep ON/OFF.....ocovvviivienirnn. 3-17, 3-19,
3-77, 3-84
Window Width.......oooooooiiiii 3-19, 3-84
WL A i ceasses s s 3-7, 3-20
Write Boooeee e 3-8, 3-25
WIS PTOEECT covieieiee e 3-16, 3-66
X Cursor POSITION.......ovvivevniiicinenievesnen 3-7, 3-10,

3-18, 3-22,
3-40, 3-80

X Data Mode.. it iveeeraisieiiine 3-10, 3-42
KAB DOWN e 3-13, 3-51
XdAB Left o 3-13, 3-52
X dB Righticcviiiiieensnicnininresieienininies 3-13, 3-52
KRANEE ce e 3-17, 3-72
X e aen 3-12
X1, X2, X5 0r X100 i eeeer i 3-49
.41 L 3-12
X e nean 3-12
K it ieee e bbb e br et bt ntesaben 3-12
KAB DOWIL oot 3-13, 3-51
D O L1 T 3-7, 3-10,

3-18, 3-21,
3-40, 3-80
XY Cursor ONJOFF.....ueeeieieeiiieee. 3-7, 3-10,
3-18, 3-22,
3-40, 3-80
Y Cursor AutO St ivieeeeeeceeeeeeeeeeeees 3-1%, 3-80
Y Cursor POSILION.......o.vvivvviniiicinneniievesnen 3-7, 3-10,

Y Data Mode..iiiviiiiieeeerciiiiiiinn 3-10, 3-42
Y RANge covve e 3-17, 3-73
B S UV 39, 3-34
Zer0 Spall cevicciiiiieessiiiiiiiissssnsiai i 3-17, 3-71
1o 1 s TR 3-19, 3-84
Z00M Off Lo 3-19, 3-84,
3-85
Zoom on WIndow ......ceieecnnnnininnnnes 3-19, 3-84,
3-85
Z00M POSITION. .o iveevvviiiii e seeerarsiniainnes 3-19, 3-84,
3-85
Zoom Width ... 3-19, 3-84,
3-85
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3.2 Menu Map
3.2  Menu Map
This section shows the hierarchical menu configuration on a panel key basis.
NOTE: @ Represenis a panel key.
: 77777 : Represents a dialog box.
Unless otherwise noted, the soft menus are shown.
[~ Write A
View A
Blank A
Average A
Max Hold A
Trace A Detector ——— I Normal
—|  more 1/2 Positive
Negative
L_ ] Sample
Min llold A DET Select AUTO/MNL
Normalize A —
Ae—D |—>_N0m1nlizc A ON/OET
Artificial Analog A Normalize with Siore Corr.
Power Average A Display l.ine Pos.
Trace A Detector ——— —
| more 212 —| Artificial Analog ON/OFE
Tre Disp PAUSE/CONT
Sampling Times
XY Cursor = | XY Cursor ON/QFF
X Cursor Position
- Y Cursor Position
— Nor.n’.lal Sct Anchor
POS[U‘\:‘G Remove Anchor
Negative Delta ¥ Disp Mode Cusr/Data
Sample
DCT Seleet AUTO/MNL

AT

ATT AUTOMNL
Min ATT ON/OFF
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3.2 Menu Map

| more 172

Write B
View B
Blank B
Average 3
Max Hold B

Trace B Detector ——m[ Normal

Min Hold B
Normalize B

Positive

Negalive

Sample

DET Select AUTO/MNI.

[ Normalize B ON/OFF

Ae——D
Power Average B

Normalize with Store Corr.
Display Linc Pos.

‘I'race B Detector
more 2/2
[ Normal

Positive

Negalive

Sample

DHET Select AUTO/MNIL

)

[TCal All
‘T'otal Gain
Cal Each Ttem

Cal Corr ON/OFF
(al Sig Level
more 1/2

Freq Corr ON/OFF

maore 2/2
miiii—

»| Tnput ATT
1 Siep AMP
RBW Switching
l.og l.inearity
Amplitude MAG
PBW

(Cal TOMIlzZRef — wl Coarse

Fine
Store
L Default
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CONIIG

[TGPIB Address
R&232

Copy Conlig

[ate/ I'ime

‘I'race Point 1001/501
Display ON/OFF
more 1/2

I-D_Sclflcsl

Revision

more 2/2 —’

COPY

— Prinlcr

»" Baud Rate
Data Length
Stop Bit
Parity Bit
Flow Control

A

F— = - =
—_—_ —_- - =

File
Copy Device
Media Formmat

Var T
Month
Day !
Hour :
Minute |
Format 1
Order !

_—_ -

r=—=—-=-=-=-=-==n

Execute Selftest
Power ON Count
ATT switch Count
Test Mode Exit

. Copy Mode

Printer Command
Menu Print
Paper Feed

File Format |
Copy Mode I
Compression !
File No. |
Anto Increment |
Menu Print 1
B
Floppy *1
AF2 I

|

Format Floppy *1
Format Card A *2
Format Card B *2

3.2 Menu Map

*1: Displayed when equipped
with the floppy disk drive.
#*2: Displayed when equipped
with the memory card drive {(option).
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3.2 Menu Map

COUPLE

Y

[TRBW AUTO/MNL

VBW AUTOMNL
Sweep Time AUTO/MNL
All Auto

RBW:Span ON/OFF
VBW:RBW ON/OFF
more¢ 1/2

PLL Band Width
RBW<10H7z ANLG/DGTL
more 2/2

FORMAT

Trace Detector
Display Linc ON/OFT

XY Cursor
Limit I.ing

Label
Result Arca Posi UP/LOW
Display Control

Y

¥

Y

[Normal

Posilive
Negative

Sample

XY Cursor ON/OFF

X Cursor Position
Y Cursor Position
Set Anchor
Remove Anchor

Limil Lin¢ Sclup
Pass/Fail Judgement ON/OFF
Auto Adjust

Limit Line Edit

o=

Label Entry
l.abel Delete

Color
Gray#1
Gray#2
Mono#1
Mono#2

L

Fr=—-—==--- A
|

Limit Ling 1
| Pass Range
I Limit [.ine 2
I Pass Range
; X Data Modc
| Relerence
I User Define
: Offset
, Y Data Mode
| Relerence
I User Define

it Line 1/2
Insert Line
Delele Line
Sort
Table Tnit
Copy Table 1t 2
Copy Tablc 2 10 1

I~

a
Zoa

roa
|
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3.2 Menu Map

FREQ

[ Center
Start
Stop
CF Step Size AUTO/MNL
Freq Offset ON/OFF

w| more 1/2 %3

Y

L._Presel Tune [~ Auto Tune
Presclector 1.6 GHe/3.6 GHe *1 Manual Tune
Mixer INT/CXT *2 -

Ext Mixer Config *2
Signal Tdent ON/OFF *2 |—> [~ Bias POSI/NEGA
more 22— Band Select

Band L.ock ON/OFF

Average Loss ON/OFF
Loss:Freq ON/OLT

*1]- 16 o .
1: Displaycd for the R3267 only. Loss:Froq Tdil Inscrt Linc

#2: Displayed for the R3273 only, L
*3: Displayed for the R3267/73.

Delete Line
Sort
Table Init

LCL
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3.2 Menu Map

LEVEL

dB/div w10 dB/div
Linear 5 dB/div
Unils 2 dB/div
Rel Offset ON/OLT 1 dB/div
Correction Factor 0.5 dB/div

Mx1

x2

x5

x10
[ dBm
dBmv
dBuv
dBuvemft
dBpW
Watts

Volis

["Cotreetion ON/OTT
Correetion Ldit  ————————[ Insert Line

¥

Delete Line
Sorl
Table Init
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3.2 Menu Map

MEAS

[~ Counter [T Resolution 1 kHz
Peak List Resolution 100 Hz
Noise/l [z Resolution 10 117
XdBDown Resolution | Hz
3rd Order Measure Counter ON/OFF

o] % AM Mcasure

hJ

[TPeak List Level
— Peak List Freq
List OFT
—=dBm/I Iz
dBuv/~Hz
dBc/Hz

Fixed MKR Peak
Noise/1 17 OFF

. ]

»| X dB Down

X dB Lelt

X dB Right

Peak X dB Down

Disp Mode REL/ABS.L/ABS.R
Cont Down ON/OIT

Reference Marker ON/OFF
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3.2 Menu Map

MKR

MNormal Marker
Delia Marker

Multi Marker

Reference Object
Trace Marker Move
Marker OFF

| more 172

L—_Signal ‘Track ON/OFF
Marker Step Size AUTO/MNL
Marker OFT

|_morc 2/2 —I

[Marker — CF
Marker — Ref
Peak — CF
Pcak — Rel
more /2 ——

Y

|—>_Marker — CF Step

Delta — Span

Delia — CIF

Delta — CIF Step

Marker — Marker Step

Delta — Marker Step
more 2/2

[ Delta Marker ON/OFF

Fixed Marker ON/OFF
1/Delta Marker ON/OET
Next Peak

TMulti MKR Setup — [ Marker No.

Marker List ON/OLT Marker ON
Pecak List Level Marker OFT
Peak I.ist Freq Active Marker
Peak Delta ¥ Reset Marker

Multi MKR OFF

[ Delia Marker

Anchor
Limit Ling
Display Line
Trace A

|__Release Object

OFF
OIF CSHIFT j i CMKR j
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POWLR

Channel Power—
Total Power
Avcrage Power

ACP
| Active Trace A/B

[~ Channel Position
Channel Width
Average Times
Power Meas OFF

3.2 Menu Map

[TCS/BS Setup
Nyquist Filter Setup
Paramclcr Sclup
Sereen FULL/SEPA/CARRICR
Average Times ON/AOFF
CGraph

ACP OFF —

»Nyquist Filter ON/OFF
Insert Ling

Dclete Line

Sort

Noise Corr ON/OFF
Table Tnit

BS Window ON/OFT

F—m —— - - —
!

Symbol Rate 1/T -:
1 Rolloff Factor I
VNyquist Filer |

!
L S~ a

»{ Declaull

Mannal
Define — Detault

PRESET

PRESET (l SHIFT l

RCL

Recall Repister
Recall File
List Reg/File
Device RAMTD #1
Device RAM/A/S *2

*1: Displayed when equipped
with the floppy disk drive.
*2: Displayed when equipped

with the memory card
drive (option).

REPEAT

_ =

| CONFIG l )

REG#]

REG#2

REG#3

RLG#4

REGHS

Recall on POWER
more 1/2
|->_R_E(j#6

REGH?

REG#HE

REG#9

RLGHL0

Recall on POWER
more 2/2

L= ["Recall

List Reg/File

¥

¥

T Graph ONJOFT  ——m[ Marker No.
Multi MKR Setup Marker ON
- Marker QFF
Active Marker
Reset Marker
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3.2 Menu Map

SAVE

SAVE (Cs,mw j , QRCL j)

Save Register

Clear Register

Save [ile

Clear File

List Reg/File

Device RAM/FD *1
Device RAM/A/R *2
Setup Media

*1: Displaved when equipped

with the (loppy disk drive.

*2: Displayed when cquipped
with the memory card
drive (option).

REGHL
REGH2
REGHS
REG#4
REG#ES
REG #1P
mare 1/2

- L
L REG#6

RLGHT
REGHS
REGHS
REG#10
RLG #1P
more 2/2

REG#1
REG#H2
REGH3
REG#4
REGH#HS
Delault IP

—w| morc 1/2
|:_R EG#G

REG#7
REG#8
REG#HS
REGH#10
Defanlt 1P
more 2/2

Save

Cnter Title
Wrile Protect
Save Item Setup
List Reg/File
Rename

Clear
Release Protect
List Reg/File

Format Floppy *1
Copy All *2

Format Card A *2
Format Card B *2

Setup
Trace
MNormalize
Limil Linc
LOSS:T'req

. Corr Factor
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3.2 Menu Map

SINGLE

SPAN
Full Span

Zero Span
Last Span

SRCH

[ Next Peak
Next Peak Left
Next Peak Right
Min Peak
MNext Min Peak
Search Condition - Ir RRﬂ_ng_c - - - ':
_Conl peak ONAOLT y Limit Posi |
| Limit Width |
I Couple to F(T) !
: Y Rangc :
; Display Line
| Limit ling 1 |
I Limit Line 2 |
:_ Pcak Delta Y J'
SWP

Sweep Time AUTO/MNIL

Trigger Setup ——— Trigger Level

Trigger Delay 1 Source :

Gated Sweep I Slope I

Gated Sweep ON/OFF bmmm s -

Window Sweep ON/OFF Trigger Setup w7 “Irigger Level |
Gate Sre [F Trigger 1 Source |
Gate Sre Ext Gate I Slope !
Gale Posilion foTTm oo :
Gate Width

Grated Sweep ON/OFF
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UTIL

OBW — = OBW%
Harmonics Parmmeter Setup Default
Spurious Average Times ON/OFF Manual
Hve Opening OBW O’ Define — Default
Phase Noise
1M Mcas
Active Trace A/B i
| FUND Frequency ON/OFF
llarmonics Number
] Harnmonics OFF —‘
L Tablc No.1/2/3
l.oad 'l'able
Fidit Table [ Table No. 1/2/3
Show Result —— Save Table
L SpLITiOLIS Orr _| Load Table
N [nsert
. R Declete
Sampling T'imes I'able Tnit
XY Cursor —— -
Y Cursor Auto Set = Prev Result
Time Ratio Corr ON/OIT | Next Result
Artilicial Analog ON/OIT -
i Fye Opening (j)l-‘l-'—l »[ XY Cursor ON/OIT
TN X Cursor Position
Y Cursor Position
»| (/N Mcas »[ LCdit Table Insert
Phase lJitter Signal Track ON/OFF Delete
B Average I'imes ON/QOFF ‘I'able Init
w Order | C/N Meas OFF
|imit Setup »[ Srart Offset
Pass/Fail Judgement ON/OFF Stop Offset

Avcrage Times ON/OFT
Hi Scns ON/OET
| M Meas OFF

r
| I

Signal Track ON/OFF
Avcrage Times ON/OIT
L Phasc Jitter OFT

3rd Order
Sth Orcer
Tth Order

|
|
|
I 9th Order
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NDOW

-

Measuring Window —m
Zoom

F/T

T/T

Screen Reset

[~ Window ON/OFT
Window Posilion
Window Width

Window Sweep ON/OFF

[~ Zoom Position
Zoom Width
Zoom on Window
Zoom off

Peak Zooming L pax Peak
Screen Resel

Next Peak
B 3rd Order Peak
Peak Delta Y
= Zcom Position
Zoom Width
Zoom on Window
Zoom olT
Peak Zooming Max Peak
Screen Reset Next Peak
- 3rd Order Peak

Peak Delta Y

3.2 Menu Map
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3.3 Functional Description

3.3 Functional Description

This section describes the front panel keys and the soft menus associated with them.,

3.31 A Key(Trace A)

This section describes the Trace A(l) menu used for the trace function displayed when the A key is

pressed.

Write A

View A
Blank A

Average A

Muax Hold A

Trace A Detector

Normal

Positive
Negative
Sample

DET Sefect AUTO/MNL

This mode displays trace data from memory A, which is updated
for each sweep.

This mode displays trace data previously saved in memory A.
This mode erases the trace data currently stored in memory A.
Allows you to set the number of times the sweep is performed for
averaging. Once sweeping has begun, the result for each sweep
{which is averaged with the previous sweeps) is displayed until
the set count is reached.

Allows you to set the number of times Max Hold is performed.
Once sweeping has begun, the maximum result for each sweep is
kept and displayed until the set count is reached.

Displays the Detector A menuL

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.
Sets the sample detector mode,

Toggles the detector mode between AUTO (automatic) or MNL.
{manual} settings.

AUTO: Automatically sets the most appropriate detector mode
from the following modes.

Trace mode Detector mode
Average A Sample
Max Hold A Positive
Min Hold A Negative
Power Average A Sample

The detector mode will not change if the Trace is set to
Write mode.
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Min Hold A

Normualize A

Normalize A ON/OFF

Normalize with Store Corr.

Display Line Pos.

Ae— B

Arfificial Analog A

Artificial Analog ON/OFF

Trc Disp PAUSE/CONT

Sampling Times

XY Cursor

3.3.1 A Key (Trace A)

MNL:  Sets the detector mode to manual mode.

Displays the Trace A (2) menu.

Allows you to set the number of times the sweep Min Hold is per-
formed. Once sweeping has begun, the minimum result for each
sweep is kept and displayed until the set count is reached.
Displays the Normalize A menu.

Toggles the Normalize function on or off.

ON: Corrects for the level using the normalization data.
OFF: Turns off the Normalize function.

This command obtains normalization data and turns the normal-
ization function ON. The waveform data that is displayed on the

screen is used for obtaining the normalization data.

Displays the display line and allows you to set the position of the
display line.

Switches the data saved in memory A with the data saved in mem-
ory B, and memory B data with memory A.

Displays the Art Analog menu.
Toggles the quasi analog trace function on or off.

ON: Displays the trace in an intensity proportional to its
sweep frequency.

OFF: Turns off the quasi analog trace function.

Toggles the quasi analog trace function between PAUSE and
CONT.

PAUSE: Halts the quasi analog trace function temporarily.
CONT: Continuously updates the quasi analog trace.

Allows you to set the number of sampling times used when mea-
suring amplitude.

Displays the XY Cursor menu.
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3.3.1 AKey (Trace A)

Power Average A

Trace A Detector

Normal

Positive
Negative

Sample

XY Cursor ON/OFF

X Cursor Position

Y Cursor Position

Set Anchor

Remove Anchor

Toggles the XY cursor function on or off.

ON: Displays the XY cursor.

OFF: Turns the XY cursor off,

Allows you to set the X cursor position.

Allows you to set the Y cursor position.

Displays the anchor marker at the intersection of X- and Y- cur-
sors.

The X- and Y -values shown for the XY cursor are now relative to

the position of the anchor marker.

Removes the anchor marlker from the screen.

Delta Y Disp Mode Cusr/Data

Used to change the displayed contents of AY (which is the dis-

tance between a point of intersection of Y and the X cursors and

the other point of intersection of the other Y cursor and the X cur-

S0T).

Cusr: Level difference between two Y cursors

Data: Digplays the difference between the maximum and
minimum level values (the difference between the

green dots) previously obtained.

Displays the trace averaged in units of watt, using data in dBm.

| N (Pin)
Pava =10 log [ —X 3 10vm/ ]

n=1

Where PAVG is the result of averaging the power; Pin
is Nth measurement data for i point (1 to 1001); and n
is the number of averaging (or number of sweeps)

Displays the Detector A menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.

Sets the sample detector mode.
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DET Select AUTO/MNL

more 2/2

3.3.1 A Key (Trace A)

Toggles the detector mode between AUTO and MNL.

AUTO: Automatically sets the most appropriate detector mode
from the following modes.

Trace mode Detector mode
Average A Sample
Max Hold A Positive
Min Hold A Negative
Power Average A Sample

The Detector mode will not be changed if the Trace
mode is set to Write mode,

MNL: Sets the detector mode to manual mode.

Returns the Trace A (1) menu.

ht
£
tad
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3.3.2 ATT Key (Attenuator)

3.3.2

ATT Key (Attenuator)

This section describes the ATT menu digplayed when the ATT key is pressed.
Pressing this key allows you to set the attenuator.

ATT AUTO/MNL

Min ATT ON/OFF

Toggles the attenuator between AUTO and MNL modes.

AUTQO: The attenuator value is automatically based on the ref-
erence level.

MNL:  Allows you to set the attenuator value manually.
Toggles the Min ATT function on or off.

ON: Sets the attenuator value to the minimum attenuation to
limit the attenuation range.

OFF: Turns the Min ATT mode off.
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3.33

B Key (Trace B)

3.3.3 B Key (Trace B)

This section describes the Trace B (1) menu used for the trace function displayed when the B key is

pressed.

Write B

View B
Blank B

Average B

Max Hold B

Trace B Detector

Normal

Positive
Negative
Sample

DET Select AUTO/MNL

more 172

This mode displays trace data from memory B, which is updated
for each sweep.

This mode displays trace data previously saved in memory B,
This mode erases the trace data currently stored in memory B.
Allows you to set the number of times the sweep is performed for
averaging. Once sweeping has begun, the result for each sweep
{(which averaged with the previous settings) is digplayed until the
set count is reached.

Allows you to set the number of times the sweep Max Hold is per-
formed. Once sweeping has begun, the maximum result for each
sweep is kept and displayed until the set count is reached.

Displays the Detector B menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.
Sets the sample detector mode.

Toggles the detector mode between AUTOQ (automatic) or MNL
{manual} settings.

AUTO: Automatically sets to one of the following detector
modes under which the most appropriate detector is ob-

tained.
Trace mode Detector mode
Average A Sample
Max Hold A Positive
Min Hold A Negative
Power Average A Sample

The detector mode will not change if the Trace mode is
in Write mode.

MNL:  Sets the detector mode to manual mode,

Displays the Trace B (2) menu.
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3.3.3 B Key (Trace B)

Min Hold B

Normualize B

Normualize B ON/OFF

Normualize with Store Corr.

Display Line Pos.

A<—B

Power Average B

Trace B Detector

Normal

Positive
Negative

Sample

Allows you to set the number of times the sweep Min Hold is per-
formed. Once sweeping has begun, the minimum result for each
sweep is kept and displayed until the get count is reached.
Displays the Normalize B menu.

Toggles the Normalize function on or off.

ON: Corrects for the level using the normalization data.
QOFF: Turns the Normalize function off.

This command obtains normalization data and turns the normal-
ization function ON. The waveform data that is displayed on the

screen is used for obtaining the normalization data.

Displays the display line and allows you to set the position of the
display line.

Switches the data saved in memory A with the data saved in mem-
ory B, and memory B data with memory A.

Displays the trace averaged in units of watt, using data in dBm.
1001 ( Pin )

Pavg = 10log | +><2 10" 1

=1
Where Pavg is the result of averaging the power; Pin is
Nth measurement data for one point (1 to 1001); and n
is the number of averaging (or number of sweeps)

Displays the Detector B menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.

Sets the sample detector mode,
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DET Select AUTO/MNL

more 2/2

3.3.3 B Key (Trace B)

Toggles the detector mode between AUTO and MNL.

AUTO: Automatically sets the most appropriate detector mode
from the following modes.

Trace mode Detector mode
Average B Sample
Max Hold B Positive
Min Hold B Negative
Power Average B Sample

The detector mode will not be change if the Trace mode
is set to Write mode.

MNL: Sets the detector mode to manual mode.

Returns the Trace B (1) menu.
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334 CAL Key (Calibration)
This section describes the menu digplayed when the SHIFT and 7 (CAL) keys are pressed.

Cal All Performs calibrations for all items to see if they meet the specifi-
cations.
Perform them before taking measurements.

Total Gain Performs calibrations with more accuracy than Cal All, because
user-defined measurement conditions are used. Set the conditions
first before the calibrations.

Cal Each Item Displays the Cal Item menu used for each calibration.
Input ATT Measures the Input Attenuator switching error and calibrates it.
IF Step AMP Measures the IF Step AMP switching error and calibrates it
RBW Switching Measures the switching error for the IF Filter resolution band-

width and calibrates it.

Log Linearity Measures the linearity of the ordinate axis at a range of 10 dB/ div
to 0.5 dB/div on the LOG scale and calibrates it.

Amplitude MAG Measures the switching error at a range of 10 dB/div to 0.5 dB/
div on the LOG scale and calibrates it.
PBW Measures PBW (noise power bandwidth) at a resolution band-
width range of 10 Hz to 10 MHz and calibrates it.
Cal Corr ONJOFF Toggles the calibration factor function on or off.
ON: Calibration is performed using the calibration factot ob-

tained by Cal All or Cal Each Item.

OFF: Turns off the calibration factor function.
Cal Sig Level Sets the calibration signal’s output level.
more 172 Displays the CAL(2) menu.
Cal 10 MHZ Ref Allows you to enter a correction value in telation to the 10 MHz

reference frequency and displays the Cal Ref menu.

NOTE The above statement does not apply to spectrum analyzers
with OPT 23 installed.

Coarse Allows you to enter a coarse correction data to the 10 MHz refer-
ence frequency.
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Fine

Store

Default

Freq Corr ONJOFF
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Allows you to enter a fine correction data to the 10 MHz reference
frequency.

Saves the correction data corresponding to the 10 MHz reference
frequency that have previously been modified.

Resets the coarse and fine correction data that are previously en-
tered to the factory defaults.

Toggles the frequency correction function on or off.

ON: Frequencies are cotrected based on characteristics set at
the factory.
OFF: Turns the frequency correction function off.

Displays the CAL(1) menu.
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3.3.5 CONFIG Key (Configuration)
This section describes the Config(1) menu displayed when the CONFIG key ig pressed.

Pressing this key allows you to set a GPIB interface.

GPIB Address

RS8232

Baud Rate

Data Length
Stop Bit

Parity Bit

Flow Control

Copy Config

Printer

Sets the GPIB address for the analyzer.

Displays the R$232 dialog box.

RS232

[Goo_][1200 ][2400 ][ 2800 | [EEE [15200]
Data Length “
Stop Bit 1 |
Parity Bit : [[[NE) oo ][EvEn]
Flow Control : m

Sets the transmission rate to 600, 1200, 2400, 4800, 9600 or

19200 bps.

Sets the data bit length to 7 or 8 bits.

Sets the stop bit to either 1 or 2.

Sets the parity bit type.

NONE: Does not perform parity checking.
ODD:  Sets the parity bit type to odd.
EVEN: Sets the parity bit type to even.
Turns the flow control function on.

NONE:; No flow control is performed.

XON/XOFF:

Flow control is performed according to the XON or

XOFF code sent.

Displays the Copy Config menu to select an output device where

the screen data is printed.

Displays the Printer dialog box,
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Printer

[_Color |[S-Color S|[S-Color L |
Printer Command : | ESC/P |

| EsSC/P Raster |

Menu Print : “

Copy Mode

Printer Command

Selects an output mode.

Color:  Prints the screen data in size L and the actual screen col-
or.

S-Color S:
Changes the screen data into a simple color image and
prints it in size S.

S-Color L:
Changes the screen data into a simple color image and

prints it in size L.

Gray:  Prints the screen data in size L. and in a four-level gray
scale.

Mono S: Prints the screen data in size S and in monochrome.

Mono L: Prints the screen data in size L and in monochrome.,

NOTE  Dataprinted using the entire size of the paper in portrait ori-
entation iy size L.
Data that almost fits the actual screen size and is printed in
landscape orientation is size S.
The background of the simple color image is not painted.

Selects a type of printer.
ESC/P;  An ESC/P printer ¢an be used.
HP PCL: A HP PCL printer can be used.

ESC/P Raster:
An ESC/P Raster printer can be used.
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Menu Print

Paper Feed

File

File Format

Copy Mode

NOTE

Color, §-Color S and S-Color L in the Copy Mode menu are
available when HP PCL or ESC/P Raster is selected.

Toggles the menu print setting on or off.

ON:

OFF;

The menu is printed.

The menu is not printed.

Sets whether or not a sheet of paper is fed after a hard copy is out-

put.

This function can be set when Copy Mode is set to S-Color S or

Mono S.

ON:

OFF;

Feeds a sheet of paper after the hard copy is output.

Does not feed a sheet of paper after the hard copy is out-
put.

Multiple screens’ data can be printed on an Ad-size
sheet of paper.

Displays the File dialog box.

File
File Fornat : m
Il 5cotor [ Gray ][ Moo ]
Compression :
File No. : o0l Filename: \IMG\ADVOOL.BMP

fAuto Increment ! m
Menu Print ¢ [ oFF | IIHEN

The file has been set to the bitmap format.

Selects an output mode.

Color:

Files are saved in the actual screen color,

S-Color: Files are saved in a simple color image.

Gray:

Mono:

Files are saved in gray scale (4 shades of gray).

Files are saved in monochrome (black and white),
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Compression

File No.

Auto Increment

Menu Print

Copy Device

Printer *1 %2
Floppy *1
A*2

B %2

Media Format

3.3.5 CONFIG Key (Configuration)

Toggles the file compression function on or off. A bitmap file can
be compressed in the run-length encoding format.

ON: Image compression is turned on.

OFF: Image compression is turned off.

NOTE  The compression function is available when Copy Mode is
set to Calor, S-Color or Gray.

Sets the file number.

Toggles the auto-increment function on or off, which is used to in-
crement the file number automatically.

ON: The file number is incremented when the image is filed.
OFF; The file number specified in the File NO. field is used.
Toggles the menu print setting on or off.

ON: The menu is included when the image is printed.

OFF: The menu is not included when the image is printed.

Copy Device dialog box is displayed.

NOTE *1:When equipped with the floppy disk drive
*2:When equipped with the memory card drive
{option).

Sets the destination to printer.
Selects floppy disk.

Selects memory card A.
Selects memory card B.

Displays the Format menu.

NOTE *1:When equipped with the floppy disk drive
*2:When equipped with the memory card drive
(option).
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Format Floppy *1 Format floppy disk.
Formuat Card A *2 Format memory card A,

Formaf Card B *2 Format memory card B.

Dute/Time Displays the Date/Time dialog box.
l . DatefTime . .
Year ! | 1993 |
Honth | 06 |
Day D 23 |
| Hour |
Hinute : | 51 |

Fornat : [JJEIERN[ shorT ][ oFF ]

|Month /Day Year |

| Day /Honth Year |
Year Allows you to set the year.
Month Allows you to set the month.
Day Allows you to set the day.
Hour Allows you to set the hour.
Minute Allows you to set the minutes.
Format Selects the date indication mode.

LONG: Displays the date and time.

SHORT: Displays the date only.

OFF: Does not display the date and time.

Order Selects the format of the date indication.

Year/Month/Day:
Displays in the order of a day of the week, year, month
and day.

Month/Day/Y ear:

Displays in the order of a day of the week, month, day
and year.
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Trace Point [01/501

Display ON/OFF

more 1/2
Selftest
Execute Selftest

Power ON Count

ATT switch Count

Test Mode Exit

Revision
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3.3.5 CONFIG Key (Configuration)

Day/Month/Year:
Displays in the order of a day of the week, day, month
and year.

Toggles the trace point on the horizontal axis between 1001 and
501.

1001: Sets the trace points to 1001.

501: Sets the trace points to 501.

Toggles the annotation display function on or off.
ON: Displays the annotation.

OFF: Removes the annotation.

Digplays the Config (2) menu.

Displays the Selftest menu.

Executes the selftest.

Displays the number of times the spectrum analyzer is turned on,
accumulated total of powerup time.

Displays the total switching counts for each internal cells of the
attenuator.

Terminates the self-test mode. All settings are reget to their intial
values and the spectrum analyzer stops sweeping.

Digplays the software versiong and the options implemented in
the analyzer.

Returng the Config (1) menu.
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3.3.6

COPY Key (Copy)
Sends the screen data to the destination selected by Copy Config.
{There is no menu associated with this panel key.)

* To cancel the printing, press SHIFT and COPY (Cancel).
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COUPLE Key (Couple Function)
This section describes the Couple(1) menu displayed when the COUPLE key is pressed.

RBW AUTO/MNL

VEBW AUTO/MNL

Sweep Time AUTO/MNL

All Auto

RBW:Span ON/OFF

VBW:RBW ON/OFF

Toggles the resolution bandwidth between AUTO and MNL.

AUTO: Automatically sets an optimum resolution bandwidth
based on the current span.

MNL:  Allows you to set the resolution bandwidth manually.
Toggles the video bandwidth between AUTO and MNL.

AUTO:  Automatically sets an optimum video bandwidth based
on the resolution bandwidth.

MNL:  Allows you to set the video bandwidth manually.
Toggles the sweep time between AUTO and MNL.

AUTO: Automatically gets an optimum gweep time baged on
the span.

MNL:  Allows you to set the sweep time manually.

Automatically sets an optimum resolution bandwidth, video
bandwidth and sweep time based on the span.

Toggles the "span vs. resolution bandwidth” function on or off.
This function can be used only when the RBW is set to AUTO.

ON: The ratio of "RBW vs. span” can be changed.

OFF: The value represented by the ratio of "span vs. resolu-
tion bandwidth" is 0.01:1.

NOTE  If "Trace Point" is set to a value lower than the value calcu-
lated by Span/RBW, the level may not be displayed correctly.
If this happens, setf ""Trace Detector' to "Positive.”

Toggles the "resolution bandwidth vs. video bandwidth” function
on or off.
This function can be used only when the VBW is set to AUTO.

ON: The ratio of "VBW vs. RBW" can be changed.

OFF; The value represented by the ratio of the resolution
bandwidth to the video bandwidth is 1/1.
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more 172 Displays the Couple(2) menu.

PLL Band Width Digplays the PLL Band Width dialog box.

PLL Band Width
{IENC [ verrow [ MEDIUM ][ WIDE | |-

PLL Band Width Sets the bandwidth of the band-pass filter in the PLL circuit.

AUTO: Automatically sets the filter bandwidth so that optimum
phase noise characteristics (corresponding to the fre-
quency span} can be obtained.

NARROW:
Sets a narrow bandwidth.
Phase noise of the carrier frequency is reduced within
-100 kHz and +100 kHz.

MEDIUM:
Sets a medium bandwidth.

WIDE: Sets a wide bandwidth.
Phase noise of the carrier frequency is reduced within
-10 kHz and +10 kHz.

CAUTION The phase noise characteristics may be degraded if
PLL Bandwidth is set tv WIDE, MEDIUM or NAR-
ROW. If this happens, set the PLL BandWidth to
AUTO.

RBW<I00HZ ANLG/DGTL Displays the mode of the filter to be used when an RBW equal to
or lower than 100 Hz is selected.

ANLG: An analog filter is used. The highest filter resolution is
10 Hz.

DGTL: A digital filter is used preferentially. The highest filter
resolution is | Hz.
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NOTE:

The tracking generator cannot be used in combination with digi-
tal filters,

The sweep time is always set to AUTO.

this time, an output of "-9.999999990000E+08" is obtained in
response to the "VB?" GPIB query command.

The zero span cannot be set if the RBW is I Hz or 3HZ. An ana-
log filter is automatically selected if the REW is 10 Hz, 30 HZ
or 100 Hz.

The maximum span frequency is 1000 times higher than the
RBW. However, this value is limited to 700 Hz if an RBW of 1
Hz is used. If the RBW is 10 Hz, 30 Hz or 100 Hz, and if the
specified span frequency exceeds the limit shown above, an
analog filter is automatically selected.

The coanter, sound, window sweep and gated sweep functions
are nol available.

The video trigger in the trigger function cannot he used.

o Sample mode is automatically sef for the trace detector. Other

modes cannot be used.
The tracking generator cannot be used with digital filters.

Return the Couple(1) menu.
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3.3.8 TFORMAT Key (Display format)
This section describes the Format menu displayed when the FORMAT Key is pressed.

Trace Detector

Normal

Positive
Negative

Sample

Display Line ON/OFF

XY Cursor

XY Cursor ON/OFF

X Cursor Position
Y Cursor Position

Set Anchor

Remove Anchor
Limit Line

Limit Line Setup

Displays the Trace Detector (Trace Det) menu.

Sets the normal detector mode which automatically detects posi-
tive or negative peaks for each trace point.

Sets the positive peak detector mode.
Sets the negative peak detector mode.

Sets the sample detector mode.

NOTE  If "Trace Point" is set to a value lower than the value calcu-
lated by Span/RBW, the level may not be displayed correctly.
If this happens, setf ""Trace Detector' to "Positive.”

Toggles the display line indication on or off. This line is used as
a base line when comparing trace levels.

ON; Turns the display line on, The display line position can
be changed as necessary.

OFF; Removes the display line.

Displays the XY Cursor menu.

Toggles the XY cursor on or off.

ON: Digplays the XY cursor.

OFF: Removes the XY cursor.

Allows you to set the X cursor position.

Allows you to set the Y cursor position,

Displays an anchor marlcer at the intersection of the X- and Y-
CUTSOTS.

The X- and Y-values of the XY cursor are then expressed with
values relative to the anchor marker

Removes the anchor marker.

Displays Limit Line menu.

Displays Limit Line Setup dialog box.
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Limit Line [

Pass Range

Limit Line 2

Pass Range

3.3.8 FORMAT Key (Display format)

Linit Line Setup
Pass Range: Y (BELOW the Line]
Limit Line 2:
Pass Range: [ ABOVE the Line |FENIRINNNITY
X Data Hode:

Reference:

CUEHTEIR Unor Dat

User Define:

Dffset: | 0 Hz |
¥ Data Hode:

Reference: PHITTM ner Dot

User Define:

Dffset: [ 0.00 dB |

Toggles Limit Line | on or off.

ON: Displays the result obtained from Limit Line | and Pass
Range (PASS or FAIL).

OFT: Removes the result obtained from Limit Line 1 and
Pass Range.

Sets the PASS/FAIL criteria based on Limit Line 1.

ABOVE the line:
Values above the limit line are considered PASS.

BELOW the line:
Values below the limit line are considered PASS.

Toggles Limit Line 2 on or off.

ON: Displays the result obtained from Limit Line 2 and Pass
Range (PASS or FAIL).

OFF: Removes the result obtained from Limit Line 2 and
Pass Range.

Sets the PASS/FAIL criteria based on Limit Line 2.

ABOVE the line:
Values above the limit line are considered PASS.

BELOW the line:
Values below the limit line are considered PASS.
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X Data Mode

Reference

User Define

Offset

Y Data Mode

Reference

Sets the data property for the limit line on the X- axis {(frequency
or time).

ABS: Sets Limit Line position {which is set at Limit Line Ed-
it) on the X-axis to absolute mode.
The Limit Line position on the X-axis varies depending
on the frequency span and center frequency.

REL: Sets Limit Line position {which is set at Limit Line Ed-
it) on the X-axis to relative mode.
The Limit Line position on the X-axis varies depending
on the frequency span and center frequency.
The Limit Line position on the X-axis is fixed at a loca-
tion specified by "Reference” and "Offset” and is not af-
fected by changes to the frequency span or center
frequency.

Sets the reference position.

LEFT: Sets a reference position on the furthest point of the X-
axis.

CENTER:
Sets the reference position to the center of the X-axis.

User Def:
The reference position is set in "User define".

Sets the reference position on the X-axis.
Sets the width from the reference position.
Sets the data property for Limit Line on the Y- axig (level).

ABS: Sets Limit Line position (which is set at Limit Line Ed-
it) on the Y-axis to absolute mode.
The Limit Line position on the Y-axis varies depending
on the level.

REL: Sets Limit Line position {which is set at Limit Line Ed-
it) on the Y-axis to relative mode.
The Limit Line position on the Y-axis varies depending
on the level.
The Limit Line position on the Y-axis is fixed at a loca-
tion specified by "Reference” and "Offset” and is not af-
fected by changes to the level.

Sets the reference position.

TOP: Sets the reference position to the highest point on the Y-
axis.



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

3.3.8 FORMAT Key (Display format)

BOTTOM:
Sets the reference position to the lowest point on the Y-
axis.

User Def:
The reference position is set in “User Define”.

User Define Sets the reference position on the X-axis.
Offset Sets the offset from the reference position.

Pass/Fail Judgement ON/OFF Toggles the Pass/Fail Judgment function, which is baged on the
Limit lines, on or off,

ON: Performs the Pags/Fail judgement baged on the speci-
fied Limit lines.

OFF: Turns the Pass/Fail Judgment function off,

Auto Adjust The position of Limit Line is automatically moved so that the dis-
tance between the trace and Limit Line stays the same.
This function is available only when "Y Data Mode" is set to
"REL.TI

Limit Line Edit Displays Edit Menu.

Limit Line 1/2 Selects the limit line to be edited on the Edit screen.

Insert Line A line with the same values is inserted in the line where the cursor
is located.

Delete Line The line where the cursor is located is deleted.

Sort Previously entered data is sorted by frequency.

Tuble Init Deletes all data from the limit line set table.

Copy Table I to 2 The data obtained for Limit line 1 is copied to the Limit line 2 ta-

ble.
Copy Table 2 o I The data obtained for Limit line 2 is copied to the Limit line | ta-
ble.
Label Displays the Label menu.
Label Entry Allows you to enter the label name which will appear on the Label

Edit screen.

Label Delete Removes the currently displayed label.

' 1
S
G
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Result Area Posi UP/LOW

Display Control

Color

Gray#l

Grayt2

Mono#l

Mono#H2

Toggles the result area function display position between UP and
LOW.

UP: Displays the result on the upper right side in the result
area.

LOW:  Displays the result on the lower right side in the result
area.

Displays the Display Control (Disp Color) menu which is used to
set the screen display.

Sets the monitor display to 256 colors.

Sets the monitor display to 16 shades of gray (the background is
white).

Sets the monitor display to 16 shades of gray (the background is
black).

Sets the monitor digplay to monochrome (black and white, and the
background is white).

Sets the monitor digplay to monochrome (black and white, and the
background is black).
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3.3.9 FREQ Key (Frequency)

This section describes the Frequency(1) menu displayed when the FREQ key is pressed.

Pressing this key allows you to set a center frequency.

Center

Start

Stop

CF Step Size AUTO/MNL

Freq Offset ON/OFF

more 172

Presel Tune

Auto Tune

Muanunal Tune

Tutns on the center frequency and allows you to set it as desired.
The frequency range is specitied by the start and stop frequencies.

Turns on the start frequency and allows you to set it as desired.
Turns on the stop frequency and allows you to set it as desired.
The frequency range ig specified by the center frequency and fre-
quency span.

Toggles the step size function between AUTO and MNL. This
function allows you to change the center frequency using the step

keys.

AUTO: Automatically sets the step size to 1/10 of the frequency
span.

MNL:  Allows you to set the step size manually.

Toggles the frequency offset function on or ofT.

ON: Turns on the Frequency Offset and allows you to set it
as desired. The frequency can then be changed using the
otfset value only.

Displayed frequency value = Set value + Offset value.

OFT: Turns off the offset function.

Displays the Frequency (2) menL.

NOTE  This function is not displaved on the R3264 screen.

Displays the Presel menu,

NOTE This function is not displayed on the R3264 screen.

Automatically tunes the Preselector based on the frequency of the
peak.

Manually tunes the Preselector to an arbitrary frequency.
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Preselector 1.6 GHz/3.6 GH?

Mixer INT/EXT

Ext Mixer Config

Bias POSI/NEGA

Band Select

Toggles the Preselector’s frequency band between the 1.6 GHz
and 3.6 GHz bands.

1.6 GHz/3.6 GHz:
Sets the frequency band to either 1.6 GHz or 3.6 GHz.

NOTE  Displayed on the R3267 screen only.

Switches between the Internal and External mixers.
INT: Uses the internal mixer.

EXT; Uses the external mixer.

NOTE  Displayed on the R3273 screen only.

Displays the Ext Mixer menu.

NOTE  Displayved on the R3273 screen only.

Toggles the external mixer between positive and negative bias.

Selects a frequency band for the external mixer.
The frequency bands are listed in the table shown below.

Frequency Frequency Range[GHz] | Mixing Order [N]
Band
1 12,4 t0 18.0 3
2 17.01t026.5 4
3 22,010 33.0 3
4 26.5 to 40.0 6
5 33.0to 50.0 8
6 40.0 to 60.0 8
7 50.0t0 75.0 10
8 60.0to0 90.0 12
9 75.0t0 110.0 14
10 90.0 to 140.0 18
11 110.0 to 170.0 22
12 140.0 t0 220.0 28
13 170.0 to 260.0 34
14 220.0 to 325.0 42
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Band Lock ON/OFF

Average Loss ON/OFF

Loss:Freq ON/OFF

Loss:Freq Edit
Insert Line
Delete Line
Sort
Table Init
Signal Ident ON/OFF
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Toggles the frequency band lock function on or off.

ON: Locks the frequency band to the one selected for the ex-
ternal mixer.

OFF: Automatically switches the frequency band according
to the start and stop frequencies.

Toggles the correction function (used for the external mixer’s in-
trinsic average conversion loss) on or off.

ON: Corrects for the conversion logs using an average con-
version loss value.

OFF: Turns the correction function off.

Toggles the correction function on or off.

ON: Corrects for conversion loss using the frequency vs.
loss table.
OFF: Turns the correction function off.

Displays the Loss:Freq Edit menu.

A line with the same values is inserted in the line where the cursor
is located.

The line where the cursor is located is deleted.

The data previously entered is sorted by frequency.

Deletes all data from the table.

Toggles the signal identification function on or off.

ON: More than one spectrum is displayed for one input sig-
nal when an external mixer is used. From among these
spectrums, the true gignal is identified.

QOFF: Turns off the signal identification function.

Returns to the Frequency (1) menu.
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3.3.10 LCL Key (GPIB Remote Control)
Turns off GPIB remote control.

{There is no menu associated with this panel key.)
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3.3.11 LEVEL Key (Level)

This section describes the Level menu displayed when the LEVEL key is pressed.

Pressing this key allows you to set a reference level.

dB/div

10, 5, 2, I or 0.5dB/div

Linear
xI, x2, x50rxI0
Units
dBm
dBmV
dBpV
dBuVemf
dBpW
Watts
Volts

Ref Offset ON/OFF

Correction Factor

Correction ONJOFF

Correction Edit

Digplays the dB/div menu and turns the logarithmic-scale display
on.

Sets the vertical axis to 10 dB/div, 5 dB/div, 2 dB/div, 1 dB/div or
0.5 dB/div.

Displays the Linear menu and turns the linear-scale display on.

Sets the vertical axis scale to x1, X2, x5, or x10.

Displays the Units menu.

Sets the unit to dBm.

Sets the unit to dBm V.

Sets the unit to dBUV,

Sets the unit to dBuVemf

Sets the unit to dBpW.

Sets the unit to Watts.

Sets the unit to Volts.

Toggles the reference level offset function on or off.

ON: Allows you to set the offset value and displays the ref-
erence level increased by the offset value.
{Reference level (displayed) = Reference level (set) +
Offset value)

OFF: Turns off the offset function.

Displays the Corr. Fact menu.

Toggles the level correction function on or off.

ON: Corrects the level using the correction data.

OFF: Turns the level correction function off.

Displays the Corr. Edit menu.
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Insert Linre

Delete Line

Sort

Table Init

A line with the same values is inserted in the line where the cursor
is located.

The line where the cursor is located is deleted.
The data previously entered is sorted by frequency.

Deletes all data from the table.
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3.3.12 MEAS Key (Measurement)

This section describes the Measure menu displayed when the MEAS key is pressed.
Counter Displays the Counter menu.

Resolution 1 kHz, 100 Hz, 10 Hz or 1 H?
Allows you to set the resolution to | kHz, 100 Hz, 10 Hz or | Hz.

Counter ON/OFF Toggles the frequency counter function on or off.

ON: Measures the active marker frequency using the fre-
quency counter.

OFF: Turns the frequency counter function off,
Peak List Displays the Peak list menu.
Peak List Level Lists the levels and frequencies in descending order of the peak
levels.
Peak List Freq Lists the levels and frequencies in descending order of the peak

level frequencies.

List OFF Turns off the peak list display function.
Noise/Hz Displays the Noise/Hz menu.
dBrvHZ Sets the vertical axis unit to dBm, and sets the marker readout sig-

nal level unit to dBm/Hz. [n addition, the detector is automatically
set to Sample mode.

dBuVANH Sets the vertical axis unit to dBLLV, and sets the marker readout
signal level unit to dBUV ~Hz. In addition, the detector is auto-
matically set to Sample mode.

dBc/HZ Sets the unit of Delta marker signal level to dBe/Hz and turns the
marker fixed function ON. In addition, the detector is automati-
cally set to Sample mode.

Fixed MKR Peak Move the delta marker to the peak currently displayed (on the
trace) in order to make it fixed in this position.

Noise/H7 OFF Turns off the noise measurement mode and returns to the Measure

menu.
XdB Down X dB Down menu is displayed to allow you to set the attenuation.
X dB Down Moves Normal and Delta markers to an intersection point on the

trace X dB down from the present location.



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

3.3.12 MEAS Key (Measurement)

X dB Left Moves Normal marker leftwards to an intersection point on the
trace X dB down from the present location.

X dB Right Moves Normal marker rightwards to an intersection point on the
trace X dB down from the present location.

Peak X dB Down Searches for the highest peak within the target range and displays
Normal and Delta markers on an intersection point on the trace X
dB down from the present location.

The reference marker is displayed at the highest peak point.

Disp Mode REL/ABS.L/ABS.R
Selects how the marker data is displayed.

REL: The normal marker is displayed on the right; and the
delta marker, on the left.

ABS.L: The marker on the left is digplayed ag an absolute value.

ABS.R: The marker on the right is displayed as an absolute val-
ue.

Cont Down ON/OFF Toggles the continuous X-dB down function on or off.

ON: Repeatedly executes the X-dB down function from the
highest pealk on the trace for each sweep.

OFF: Turns off the continuous X-dB down function.
Reference Marker ONJOFF  Toggles the reference marker function on or off,

ON: Displays the reference marker on the X-dB down refer-
ence pogition

OFF: Removes the reference marker.

3rd Order Measure Displays Delta marker on the peak of the fundamental wave and
Normal marker on the peak of the third order intermodulation dis-
tortion.

% AM Measure Calculates an AM modulation factor using a peak search, and dis-

plays the result in percentage (%).
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3.3.13 MKR Key (Marker)

3.3.13 MKR Key (Marker)

This section describes the MKR(1) menu displayed when the MKR key is pressed.

Pressing this key allows you to set the marker.

Normal Marker

Delta Marker

Delta Marker ON/OFF

Fixed Marker ONJOFF

1/Delta Marker ON/OFF

Next Peak

Multi Marker
Multi MKR Setup

Marker No.

Marker ON

Marker OFF
Active Marker

Resetr Marker

Displays Normal marker.

The frequency and level of the marker are displayed in the marker

area.

Displays the Delta MKKR menu.

Toggles Delta market display function on or off.

ON: Displays Delta marker at the same position as the Nor-
mal marker.
The relative values to Normal marker {frequency and
level} are displayed in the marker area.

OFF: Removes Delta marker.

Toggles Fixed Marker function on or off.

ON: Holds the frequency and level of Delta marker.

OFF: Turns oft Fixed Marker function.

Toggles the time display function for Delta matker on or off.

ON: Displays a value in frequency on the time axis; and dis-
plays a value in time on the frequency axis.

QOFF: Turns off the inverse number display function.

Moves the marker to the one whose value is next to the current
peak within the search range.

Displays the Multi MKR menu.
Displays the MKR Setup menu.

Allows you to set the multi-marker number and displays the value
you enteted.

Displays the multi-marker specified by the number. The frequen-
cy and level of the marker are displayed in the marker area.

Removes the multi-marker specified by the number.
Allows you to set the number of the multi-marker specitied.

Removes all multi-markets except multi-marker No.1.
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3.3.13 MKR Key (Marker)

Marker List ON/JOFF

Peak List Level

Peak List Freq

Peak Delta Y
Multi MKR OFF
Reference Object

Delta Marker

Anchor

Limit Line
Display Line
Trace A
Release Object

Trace Marker Move

Marker OFF
more 1/2

Signal Track ON/OFF

Toggles the multi-marker list display function on or off.

ON: Displays a list of the current multi-marker numbers, fre-
quencies and levels in ascending order.

OFF: Removes the list of multi-markers.

Lists the levels and frequencies in descending order of the peak
levels.

Lists the levels and frequencies in descending order of the peak
level frequencies.

Allows you to set the level difference used for peak searches.
Removes all multi-markers from the display.
Displays the Ref Object menu.

Displays the frequency (or time) and level of Normal marker rel-
ative to the delta marker.

Displays the frequency (or time) and level of Normal marker rel-
ative to the anchor.

Displays the level of Normal marker relative to Limit Line 1 or 2.
Displays the level of Normal marker relative to the display line.
Displays the level of Normal marker relative to Trace A.

Turns off the relative value display mode.

Moves the active marker between Trace A and B every time the
Trace Marker Move soft key is pressed (if both traces are dis-
played).

All currently displayed markers are removed.

Displays the MKR (2) menu.

Toggles the signal track function on or off.

ON: Sets the marker frequency to the center frequency for
cach sweep, after performing a peak search for the same
peak.

OFF: Turns off the signal track function.
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3.3.13 MKR Key (Marker)

Marker Step Size AUTO/MNL Toggles the step size used by the Step keys between Automatic
and Manual.

AUTO: Sets the step size to 1/10 of the frequency span.

MNL:  Allows you to set the step size manually.
MNL mode is set automatically when the step size is
equivalent to the value set by either "Marker — Marker
Step" or "Delta — Marker Step.”

Marker OFF All currently displayed markers are removed.

more 2/2 Returns to the MKR (1) menu.
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3.3.14 MKR — Key (Marker —)

3.3.14 MKR — Key (Marker —)

This section describes the Marker(1) menu displayed when theMKR — key is pressed.

Marker =5 CF

Marker — Ref

Peak — CF

Peak — Ref

more 1/2

Marker — CF Step

Delta — Span

Delta — CF

Delta — CF Step

Marker — Marker Step

Delta — Marker Step

more 2/2

Makes the currently active marker frequency the center frequen-
cy.

Makes the currently active marker level the reference level.
Makes the frequency of the maximum peak level within the
search range the center frequency, and moves the marker to the

highest peak point.

Makes the maximum peak level within the search range the refer-
ence level, and moves the marker to the highest peak point.

Displays the MKR — (2) menu.

Sets the marker to the frequency as the step size of the center fre-
quency.

Sets the difference in frequency between Delta and Normal mark-
ers as the span.

Sets the difference in frequency between Delta and Normal mark-
ers as the center frequency.

Sets the difference in frequency between Delta and Normal mark-
ers as the step size of the center frequency.

Sets the marker frequency as the step size of the marker.
The Marker Step Size of the MKR key is set to MNL.

Sets the difference in frequency between Delta and Normal mark-
ers as the step size of the marker.

The Marker Step Size of the MKR key is set to MNL.

Returns to the MKR — (1) menu.
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3.3.15 OFF Key (Marker off)

3.3.15 OFF Key (Marker off)
Pressing SHIFT and MKR (OFF) removes all the markers currently being displayed.

{There is no menu associated with this panel key.)
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3.3.16 POWER Key (Power Measurement)

3.3.16 POWER Key (Power Measurement)
This section describes the Power menu digplayed when the POWER key ig pressed.

Channel Power Activates the measuring window, and displays the Channel menu.
The channel power is calculated using the formula shown below.
Pin)

b IRl
Pern=10log [ T {10'0 )x

n=XIl

! SPAN ]
PRW X2 -XI)

Pca:  Channel power

P(n): Data (dBm} for each trace point

SPAN: Current span value

PBW: Noise power bandwidth

XI1:  Data position of start frequency on the x-axis.
X2:  Data position of stop frequency on the x-axis.

Channel Position Allows vou to set the center of the measuring window (channel
bandwidth).
Channel Width Allows you to set the width of the measuring window (channel
bandwidth).
Average Times Allows you to set the number of times the sweep is averaged.
Power Meas OFF Removes the window and cancels channel power measurements.
Total Power Measures the total power in the object range (the entire measure-

ment span or window) and displays it.
The total power is calculated using the formula shown below.
The number of trace points on the horizontal axis is set to 1001.

W
= o 10 1 SPAN
P 101ob[nzm(10 ) X i x SIAN |
PT: Total power to be calculated.

P(n); Data (dBm) for each trace point.
SPAN: Current span value
PBW: Noise power bandwidth

X1 1
X2: 1001
Average Power Measures the power averaged over the object range (the entire

measurement span or window) and displays it.

Allows you to set the averaging count used to calculate the aver-
age power,

With average power measurements, the resolution bandwidth
{RBW) is set to a bandwidth wider than the amplitude variation
width (the resolution bandwidth must be at least three times wider
than the occupied bandwidth). The average power is calculated
using the formula shown below.

The number of trace points on the horizontal axis is set to 1001,
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ACP

3.3.16 POWER Key (Power Measurement)

P(n}

X2 —_—
Pava=10log [ (10" ) x——]

A 1001

Pavii: Denotes the average power (o be calculated.
P (n): Denotes the data (dBm) for cach trace point.

X1 1
X2: 100l
Displays the ACP menu.
CS/BS Setup Digplays the CS/BS Setup menu, and the editor used to set the
channel space and channel bandwidth together.
\Nyquist Filier ON/OFF
Toggles the Nyquist filter function on or off.
ON: Turns the Nyquist filter function on.
QOFF: Turns the Nyquist filter function off.
Insert Line A line with the same values is inserted in the line where the cursor
is located.
Delete Line Deletes the currently selected line.
Sort Sort the CS/BS Setting table by CS.
Noise Corr ON/OFF

Toggles the noige correction function on or off.
ON: Turns the noise correction function on.

The noise correction value measurement can be performed as the
ACP measurement whenever the setting values regarding the
ACP meagsurement (such as RBW, VBW, or the measurement off-
set frequency) are changed.

The noise power measurement frequency and bandwidth, both of
which are uged to correct noise, vary depending on the Cal Freq
Offset settings in the CS/BS Setup dialog box.

Cal Freq Offset AUTO (default):

The offset frequency set in the last line in the CS/BS Setup dialog
box and its measurement bandwidth can be used as the noise pow-
er measurement frequency and bandwidth,
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3.3.16 POWER Key (Power Measurement)

Table Init

Cal Freq Offset MANUAL:

The noise power measurement frequency and bandwidth can be
specified in the Noise field in the CS/BS Setup dialog box.

In the same manner as the channel space {CS), the noise power
measurement frequency can be specified by using the offset fre-
quency, which deviates from the center frequency.

Any noise power measurement bandwidth value can be specified.
However, setting the same value as the reference bandwidth (BS}
is recommended.

OFF: Turns the noise correction function off.

When the following two conditions are satisfied, the noise correc-
tion function can be turmned on or off. Otherwise, the function is
disabled.

I. The screen display is set to the separate screen mode (SEPA).

2. The trace detector is set to the sample mode.

NOTE  If any signal components other than the spectrum analyzer
internal noise exist in the noise power measurement band,
noise cannot be corrected successfully.

Set the noise power measurement frequency to avoid any
non-internal noise signal components in the noise power
measirement band.

Deletes all data in the table.

BS Window ON/OFF

\]Nyquist Filter Setup

Symbol Rate 1/T

Rolloff Factor

Symbol Rate 1/T:

Toggles the ACP bandpass window display on or off.

ON: Displays the window within the bandpass which is tar-
geted for calculating the ACP.

OFF: Removes the window.

Displays the ‘V{Nyquist Filter Setup dialog box.

THyquist Filter Setup ‘

Rollaff Factar:
Hyauist Filter:

Sets the symbol rate.

Sets the rolloff factor,
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NNyquist Filter

Parameter Setup

Default

Manual

Define — Defaulr

3.3.16 POWER Key (Power Measurement)

Toggles the Nyquist filter function on or off.

ON: Turns the Nyquist filter function on.

QOFF: Turns the Nyquist filter function off.

Displays the ACP Setup menu.

Reads the frequency span, RBW, VBW, the sweep time and the
status of the detector which have previously been saved using
"Define — Default."

Sets the channel space and channel bandwidth.

Registers the frequency span, RBW, VBW, the sweep time and

the status of the detector, which have previously been set manual-
ly, as the preset values.

Screen FULL/SEPA/CARRIER

Average Times ON/OFF

Graph

Graph ON/OFF

Toggles the screen display between the full and separate screen
modes.

FULL: The entire screen is used.
Calculates the power in reference to the band of the en-
tire screen.

SEPA:  The separate screen is used.

CARRIER:

The entire screen mode is used. Caleulates the power in
reference to the power of band specified by the carrier
band.

Toggles the average tunction on or off.

ON: Sets the number of times averagings are performed, and
the measures the average adjcent channel leakage pow-
er.

OFF: Measures the ACP on a sweep basis.

Displays the ACP Graph menu.

Toggles the graph display on or ofT.

ON: Displays the leakage power graph as Trace B and puts
Delta marker in the center of the screen.

The B memory is used to digplay the ACP graph.

QOFF: Turns off the graph display.
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3.3.16 POWER Key (Power Measurement)

Multi MKR Sefup Displays the Multi MKR Setup menu.

Marker No.
Enter the multi marker number here.

Marker ON
Displays the multi-marker specified at Marker No. in the center of
the trace and the frequency and level of the marker in the marker
area.

Marker OFF
Removes the multi-marker gpecified by the number.

Active Marker
Makes the multi-marker specified by the number the active mark-
er.

Reset Marker
Removes all multi-markers except for multi-marker 1.

ACP OFF Turns off the ACP measurement function, and returns to the pow-
er menu.
Active Trace A/B Togles the trace data for the power measurement between traces.
A Trace A is the target for the power measurement.
B: Trace B is the target for the power measurement.
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3.3.17 PRESET Key (Initialization)

3.3.17 PRESET Key (Initialization)

Pressing SHIFT and CONFIG (PRESET) allows you to change the current settings of the analyzer to
either case:

(There is no softmenu associated with this panel key.)



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

3.3.18 RCL Key (Data Readout)

3.3.18 RCL Key (Data Readout)
This section describes the Recall menu digplayed when the RCL key ig pressed.

The analyzer changes to the split-screen mode, and a file list will be displayed on the lower screen.

Recall Register Displays the Recall Reg (1) menu.
REG#I, #2, #3, #4, #5 Reads data from register. 1, 2, 3, 4 or 5 and sets il.
Recall on POWER Reads data immediately after turning the power on, and sets it.
more 1/2 Displays the Recall Reg (2) menu.
REG#HS, #7, #8, #9, #10 Reads data from register 6, 7, 8, 9 or 10 and sets it.
Recall on POWER Reads data immediately after turning the power on, and sets it.
more 2/2 Returns to the Recall Reg (1) menu.
Recall File Displays the Recall File menu.
Recall Reads data selected by List Reg/File.
List Reg/File Digplays a list of registers or files.
List Reg/File Displays a list of registers or files.
Device RAM/FD Sets the destination for saved files.

RAM:  Sets the destination to internal memory.

FD: Sets the destination to floppy disk.

NOTE  Displayed when equipped with the floppy disk drive.

Device RAM/A/B Sets the destination for saved files.
RAM:  Sets the destination to internal memory.
A: Sets the destination to memory card A.

B: Sets the destination to memory card B.

NOTE  Displayed when equipped with the memory card drive
{option).




R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

3.3.19 REPEAT Key (Continuous Sweep)

3.3.19 REPEAT Key (Continuous Sweep)

Pressing this key activates the continuous sweep mode.

If this key is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
REPEAT key again causes the analyzer to wait for another sweep to start and then the sweep lamp tumns
back on. The sweep will start after a signal is received (which in turn depends on the current trigger mode
setting).

{There is no softmenu associated with this panel key.)
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3.3.20 SAVE Key (Saving Data)

3.3.20 SAVE Key (Saving Data)

This section describes the Save menu digplayed when the SHIFT and RCL(SAVE) keys is pressed.

The analyzer changes to split-screen mode, and the file list is displayed on the lower screen.

Save Register
REG#I, #2, #3, #4, #5
REGHIP
more 172
REGH#H6, #7, #8, #9, #10
REGHIP
more 2/2

Clear Register
REGH#HI, #2, #3, #4, #5
Default IP
more 12
REGH#H6, #7, #8, #9, #10
Default IP
more 2/2

Save File

Save

Enter Title

Write Protect

Save Item Setup

Digplays the Save Reg (1) menu.

Saves the current setting values set to register 1,2, 3,4 or 5.
Saves the current set values as the initial values.

Digplays the Save Reg (2) menu.

Saves the current setting values set to register 6, 7, 8, 9 or 10.
Saves the current set values as the initial values.

Returns to the Save Reg (1) menu.

Displays the Clear Reg (1).

Clears the data saved in Register 1, 2, 3, 4 or 5.

Sets the initial values to the factory defaults.

Displays the Clear Reg(2) menu.

Clears the data saved in Register 6, 7, 8, 9 or 10.

Sets the initial values to the factory defaults.

Returns to the Clear Reg (1) menu.

Displays the Save File menu.

Saves the current data to the register or file currently selected in
List Reg/File.

Allows you to enter a name for the file currently saved.

Write-protects the register or file currently selected in List Reg/
File.

Displays the Setup Save ltem Setup dialog box.
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Data Formar

Setup

Trace

Normualize

Limit Line

3.3.20 SAVE Key (Saving Data)

Save Ttem Setuy
Data Format: BIN

Setup: m
Trace: El
Normal ize: El
Limit Line: [EA[T][Z 1[172]
Loss -Freq:
Corr Factor:
Spurious:

Sets the data format for saving data.

Used to set whether or not the measurement conditions are saved.
OFF: Used when the measurement conditions are not saved.
ON: Used when the measurement conditions are saved.

Used to control how the trace is saved.

QOFF: Does not save the trace data.

A: Saves the trace data to memory A.

B: Saves the trace data to memory B.

A/B: Saves the trace data to memory A and memory B.

Used to control how normalization data is saved.

OFF: Does not save the normalization data.

A Saves the normalization data for trace A.

B: Saves the normalization data for trace B.

A/B: Saves the normalization data for trace A and trace B.

Used to control how Limit Line conditions are saved.

OFF: Does not save the current values.

I: Saves the current values for Limit Line 1.

2: Saves the current values for Limit Line 2.

1/2: Saves the current values for both Limit Line 1 and 2.
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3.3.20 SAVE Key (Saving Data)

LOSS:Freq

Corr Facfor

Spurious

List Reg/File
Rename
Clear File
Clear
Releuse Protect
List Reg/File
List Reg/File

Device RAM/FD

Device RAM/A/B

Toggles the saving function of the frequency vs frequency loss ta-
ble on or off.

OFF: Does not save the frequency vs frequency loss table.
ON: Saves the frequency vs frequency loss table,

Sets whether or not the correction data for a level is saved.
OFF: Does not save the correction data.

ON: Saves the correction data.

Toggles the spurious table data saving function on or off.
OFF: Does not save the table data.

ON: Saves the table data.

Toggles the display function of the register and file on or off.
Changes the name of a file selected in List Reg/File.

Displays the Clear File menu.

Deletes the currently selected file in List Reg/File section.
Cancels the write protection for the files selected in List Reg/File.
Toggles the display function of the register and file on ot off.
Displays a list of registers or files.

Sets the destination for saved files.

RAM:  Sets the destination to internal memory.

FD: Sets the destination to floppy disk.

NOTE  Displayed when equipped with the floppy disk drive.

Sets the destination for saved files.
RAM:  Sets the destination to internal memory.
A: Sets the destination to memory card A.

B: Sets the destination to memory card B.
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3.3.20 SAVE Key (Saving Data)

NOTE  Displayed when equipped with the memory card drive

{option).
Setup Media Displays the Setup Media menu.
Format Floppy *1 Used to format floppy disks.

NOTE  Displayed when equipped with the floppy disk drive.

Copy All Saves all the contents of memory card A in memory card B.

NOTE  Displayed when equipped with the memory card drive
{option).

Format Card A Format memory card A.

NOTE  Displayed when equipped with the memory card drive
(option).

Format Card B Format memory card B.

NOTE  Displayed when equipped with the memory card drive
(option).
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3.3.21 SINGLE Key (Single Sweep)

3.3.21 SINGLE Key (Single Sweep)
Pressing the SINGLE key cauges the analyzer to sweep once.

If this key is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
SINGLE key again causes the analyzer to wait until a sweep starts again (which in turn depends on when
it receives a signal). This is controlled by the trigger mode setting.

(There is no softmenu associated with this panel key.)
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3.3.22 SPAN Key (Frequency Span)

3.3.22 SPAN Key (Frequency Span)
This section describes the Span menu displayed when the SPAN key is pressed.
Pressing this key allows you to set a frequency span.

In addition, the center frequency and frequency span are displayed in the annotation area below the bottom

scale line.

Full Span Sets the frequency span to the full span of the analyzer.
Zero Span Set a zero span at the center frequency,

Last Span Resets the frequency span to the previous value.
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3.3.23 SRCH Key (Peak Search)

3.3.23 SRCH Key (Peak Search)

This section describes the Peak menu displayed when the SRCH key is pressed.

Next Peak

Next Peak Left

Next Peak Right

Min Peak

Next Min Peak

Search Condition

X Range

Limit Posi

Limit Width

Moves the present marker to the next highest peak within the

search range.

Moves the present marker to the next higher frequency peak on

the left gide of the current marker.

Moves the present marker to the next higher frequency peak on

the right side of the current marker.

Moves the present marker to the minimum peak within the search

range.

Moves the present marker to the next highest peak within the

search range.

Displays the Search Condition dialog box.

Search Conditions Setup

Active Trace:

T [ 1HHER Lot |[OUTER Lnt |
Limit Posi.:
Limit Width:
Couple to F(T):

¥ Range: |Di5 Line |&. it Ling

BFTOW the | ine
RELOW The Lo

BELGW the | ine
1.0 div |

Display Line:
Limit Line 1:
Limit Line 2:
Peak Delta Y: |

Sets the search range for the X-axis
ALL:  The entire X-axis is used.

INNER Lmt:
Sets the search range to within the search limits.

OUTER Lmt:
Sets the search range outside the search limits.

Sets the position of the search limits.

Sets the width of the search limits.
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Couple fo F(T)

Y Range

Display Line

Limit Line |

Limit Line 2

Peak Delta Y

3.3.23 SRCH Key (Peak Search)

Toggles the fixed search range function on or off.

ON: The search range is fixed on the screen,
The position of the search range does not change even
if the center frequency and the frequency span are
changed.

QOFF: Only search range is fixed on the screen, and the search
range is moved when changing the center frequency
and the frequency span settings.

The position of the search range varies according to
changes in the center frequency and frequency span.

Sets the search range for the Y-axis.
ALL:  The entire Y-axis is used.

Display Line:
Sets the display line to within the search range.

Limit Line:
Sets Limit Line 1 and 2 to within the search range.

Bases the search range on the display line.

ABOVE the line:
Sets the search range to the area above the display line.

BELOW the line:
Sets the search range to the area below the display line.

Bases the search range on Limit Line 1.

ABOVE the line:
Sets the search range to the area above Limit Line 1.

BELOW the line:
Sets the search range to the area below Limit Line 1.

Bases the search range on Limit Line 2.

ABOVE the line:
Sets the search range to the area above Limit Line 2.

BELOW the line:
Sets the search range to the area below Limit Line 2.

Allows you to set a level difference used for peak searches.
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3.3.23 SRCH Key (Peak Search)

Cont peak ON/OFF Toggles the continuous peak search function on or off.
ON: Peak searches are cartied out continuously for a trace.
QOFF: Turns off the continuous peak search function.
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3.3.24 SWP Key (Sweep Time)

3.3.24 SWP Key (Sweep Time)
This section describes the menu digplayed when the SWP key is pressed.

Pressing this key allows you to set sweep conditions.
Sweep Time AUTO/MNL Toggles the sweep mode between AUTO and MNL.

AUTQO: Automatically sets an optimum sweep time according
to the span setting.

MNL:  Allows you to set the sweep time manually.

Trigger Setup Displays the Trigger Setup dialog box.

Trigger Setup

Trigger Level: m
[ Source: M rree kun | T | AT ST | =TE | ST

Slope:
Trigger Level Sets the trigger threshold level. This applies only to the video and
external triggers.
Source Allows you to enter the trigger condition.
FREE RUN:
Performs sweeps automatically.
LINE:  Sweeps are synchronized with the AC power supply.
VIDEO: Sweeps are synchronized with the video signal.
EXT:; Sweeps are synchronized with the external triggers sig-
nal.
IF: Sweeps are synchronized with the IF signal,
Stope Switches between positive (+) and negative (-} polarities.
This applies to the video trigger, extemnal trigger or IF trigger
only.
+: Triggers the sweep circuitry to start sweeping with a
leading edge.
- Triggers the sweep circuitry to start sweeping with a
trailing edge.
Trigger Delay Sets the delay time from the trigger point, This is available only

when the zero span is set.
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3.3.24 SWP Key (Sweep Time)

Gated Sweep
Trigger Setup
Trigger Level
Source
Stope

Gate Src Trigger

Gate Sre Ext Gate

Gate Position

Gate Width

Displays the Gated Sweep menu and changes to the split-screen
mode.

On the upper screen, Trace A with a gated sweep is displayed; on
the lower screen, Trace B is displayed to show the waveform, po-
sition and width of the gate signal.

Displays the Trigger Setup menu.
Use this menu to set the conditions for the gate signal trigger.

Sets the trigger threshold level. This applies only to the video and
IF triggers.

Sets the sweep mode.

FREE RUN:
Performs sweeps automatically.

LINE:  Sweeps are synchronized with the AC power supply.

VIDEO: Sweeps are synchronized with the video signal.

EXT: Sweeps are synchronized with the external triggers
signal.
IF: Sweeps are synchronized with the IF signal.

Switches between positive (+) and negative (-} polarities.
This applies to the video trigger, external trigger or IF trigger
only.

+: Triggers the sweep circuitry to start sweeping with a
leading edge.

- Triggers the sweep circuitry to start sweeping with a
trailing edge.

Specifies the gate signal source. The EXT or IF signal is used as

the gate signal in Trigger Setup.

Allows you to set Gate Src Trigger only when the EXT or IF trig-

ger is selected in Trigger Setup.

Specifies the gate signal source. The signal, which is input to the
Gate In connector on the rear panel, is used as the gate signal.

Sets the position of the gate signal.

Sets the width of the gate signal.
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Gated Sweep ON/OFF

Gated Sweep ON/OFF

Window Sweep ON/OFF

3.3.24 SWP Key (Sweep Time)

Toggles the gated sweep mode on or off.

ON: Sweeps according to the gate conditions such as the
gate position and gate width.

OFF: Turns the gated sweep mode off.

Toggles the gated sweep mode on or off.

ON: Performs sweeps according to the set gate conditions.
OFF: Turns the gated sweep mode off.

Toggles the window sweep function on or off.

ON: Performs sweeps within the range specified by the mea-
suring window.

OFF: Performs sweeps within the entire span range.
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3.3.25 UTIL Key (Utility)

This section describes the Utility menu displayed when the UTIL key is pressed.

OBW

OBW%

Parameter Setup

Default

Manual

Define — Defuault

Average Times ON/OFF

OBW OFF

Harmonics

FUND Frequency ON/OFF

Harmonics Number

Harmonics OFF

Displays the OBW menu.

Enters into split-screen mode. A trace is displayed on the upper
screen and a list of harmonics measurement data is displayed on
the lower screen.

Sets the percentage of occupied power compared to the total pow-
er when measuring the occupied bandwidth.

Displays the OBW Setup menu.

Resets the frequency span, resolution bandwidth, video band-
width, sweep time, detector and OBW% to the factory defaults.

Manually sets the frequency span, resolution bandwidth, video
bandwidth, sweep time, detector and OBW% to arbitrary values.

Resets the values currently being used to the factory defaults.
Toggles the average function on or off.

ON: Sets the averaging times and calculates the average of
the occupied bandwidth

OFF: Turns the average function off.

Terminates the occupied bandwidth measurement, and returns to
the Utility menu.

Displays the Harmonics menu.

Enters into split-screen mode. A trace is displayed on the upper
screen and a list of harmonics measurement data is displayed on
the lower screen.

Toggles the fundamental frequency setup function on or off.

ON: Allows you to set the fundamental frequency and dis-
plays the values as entered.

OFF: Sets the center frequency currently being used to the
fundamental frequency.

Allows you to set the order of the harmonics to be measured.

Turns the harmonics measurement function off. The screen is dis-
played in the full-screen mode and returns to the Utility menu.
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Spurious

Table No.1/2/3
Load Table

Edit Table

Tahble No.1/2/3
Save Table
Load Table
Insert

Delete

Tuble Init

Show Result

Prev Result
Next Result

Spuarious OFF

Eye Opening

3.3.25 UTIL Key (Utility)

Displays the Spurious menu.

Enters into the split-screen mode. A trace is displayed on the up-
per screen and a list of spurious table information is displayed on
the lower screen.

Allows you to select which of the three tables is used.
Reads data from the table selected.

Displays the Edit Table menu.
A list of data specified by a table number is displayed in full-
screen mode.

Allows you to select which of the three tables is used.
Saves data in the table selected.

Reads data from the table selected.

Inserts a row at the cursor.

Deletes the row where the cursor is currently on.
Removes all data from the table.

Displays the Show Result menu.
The measurement result is digplayed in Full screen mode.

Displays the previous result screen {page).
Displays the next screen of the current table.

Displays Full screen mode and turns the spurious measurement
function off.

Displays the Eye Opening menu.

Eye opening (or eye pattern) measurement sweeps the frequencies
more than one time, saves them and calculates their eye opening
ratios.

This measurement can be performed when the vertical and hori-
zontal axes are set (o a linear scale and zero span, respectively.
When the vertical and horizontal axes are set, the screen is split
into two, the upper screen displays the artificial analog waveform
and the lower screen displays the opening measurements.

The X and Y cursors are also displayed. The opening ratio is cal-
culated from the wavetorm data located by the X and Y cursors
{which are used to retrieve amplitudes and time periods, respec-
tively).
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Sampling Times

XY Cursor

NOTE:

1. Display the opening ratio on the screen before per
forming the eye opening measurement.

2. When the measurement window is displayed, the wave-
Jorm used for the opening ratio measure ment is
enlarged vertically (in the amplitude direction) in the
measurement window.

Specifies the number of times the waveform should be acquired
to calculate eye opening ratios.

Display the XY Cursor menu.

XY Cursor ON/OFF

X Cursor Position

Y Cuarsor Position

¥ Cursor Auto Set

Time Ratio Corr ON/OFF

Artificial Analog ONJOFF

Toggles the X and Y cursor function on or off. While the eye
opening measurement is being performed, this cannot be toggled
off.

ON: Displays the XY cursor.

QOFF: Turns the XY cursor off.

Moves the X cursor. The opening ratio is calculated from the am-
plitudes located by the X cursor.

If the meagurement window is displayed, the selected waveform

is zoomed in and displayed in the measurement window.

Moves the Y cursor. The opening ratio is calculated from the time
periods located by the Y cursor.

Calculates the amplitude average from the waveform data ac-
quired according to the Sample Time setting, and positions the Y

cursor at the amplitude average point.

Toggles the internal jitter compensation function in this instru-
ment on or off.

ON: Compensates for the internal jitter of this instrument
and calculates the opening ratio along the time domain.

OFF: Does not compensate for internal jitter.
Toggle the artificial analog display function on or off.

ON: Up to 32 waveforms can be displayed in gray scale.
This allows you to see all the eye openings at one time.

OFF; The artificial analog display function is turned off,
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Eye Opening OFF

Phase Noise

3.3.25 UTIL Key (Utility)

Turns off the eye opening measurement tunction and artificial an-
alog display function simultneously. The split screens are also
turned off and the Utility menu is displayed.

Displays the Phase Noise menu.
A menu used to measure phage noiges and phase jitters is dis-
played.

C/N Meas Digplays the C/N Meas menu. A variety of gettings for the phase
noise measurement can be performed. For this measurement, a
phase noise is calculated using an offset frequency which is devi-
ated from the carrier frequency or the current center frequency. A
maximum offset frequency of 10 points can be measured.

Edit Table Digplays the Edit Table menu, allowing you to set the degired off-
set frequency.
Insert  Enters the same data in the current cursor position.
Delete  Deletes the data at the current cursor position.
Table Init
Deletes all data from the table.
Signal Track ON/OFF

Toggles the signal track mode on or off.

ON: The signal track mode is turned on, and measurements
are taken by keeping track of the carrier frequency,
which results in changes to the center frequency.

QOFF: Turns the signal frack mode off.

Average Times ONOFF

Toggles the trace averaging function on or off.

ON: Sets the number of averaging times and traces and av-
erages the phase noise waveform for each offset fre-
quency.

QOFF: Turns the trace average function off.

C/N Meas OFF  The phase noise measurement function is turned off, and the
screen returns to the Phase Noise menu.

Phase Jitter Displays the Phase Jitter menu. A variety of parameters used to

measure phase jitter can be set. A jitter is calculated by specifying
a phase noige integration range based on an offset frequency de-
viated from the carrier frequency that is the same as the current
center frequency.
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Start Offset
Stop Offset

Signal Track ON/OFF

Sets the lower limit of the phase noise integration range.

Sets the upper limit of the phage noise integration range.

Toggles the signal track mode on or off.

ON:

OFF:

Average Times ON/OFF

The signal track mode is turned on, and measurements
are taken by keeping track of the carrier frequency,
which results in changes to the center frequency.

Turns the signal track mode off.

Toggles the trace averaging function on ot off.

ON:

OFF:

Sets the number of averaging times, traces and then av-
erages the phase noise waveform for each offset fre-
quency.

Turns the trace average function off.

Phase Jitter OFF The phase noise measurement function is turmed off, and the
Phase Noise menu ig displayed.

IM Meas

Displays the IM Meas menu in two-screen mode. Traces are dis-

played on the upper screen, and odd-harmonic measurement data
is displayed on the lower screen.

Ovrder

Limit Setup

Sets the degrees used. The degrees available are 3, 5, 7 and 9.

Displays the Limit Setup dialog box.

Linit Setup

3rd Order

5th Order

7th Order

9th Order

[0 a6
5th Order: | =50.00 dB
I
I

7th Order: =55.00 dB
9th Order: =50.00 JdB

Sets the limit value for a third-order harmonic signal.
Sets the limit value for a fifth-order harmonic signal,
Sets the limit value for a seventh-order harmonic signal.

Sets the limit value for a ninth-order harmonic signal.
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Pass/Fuail Judgement ON/OFF Toggles the Pass/Tail Judgement function on or oft. This function

Average Times ON/OFF

Hi Sens ON/OFF

IM Meas OFF

Active Trace A/B

compares a measured value with the value set in the Limit Setup
dialog box.

ON: Performs a Pass/Fail judgement. The result is Fail if the
measurement value is greater than the limit value.

QOFF: Does not perform a Pass/Fail judgement.
Toggles the trace averaging function on or off.
ON: Sets the number of averaging times.
QOFF: Turns the trace average function off.

Toggles the Hi Sense measurement mode on or off. This function
is used to increase measurement sensibility.

ON: Decreases the reference level by 20 dB before a har-
monic signal is measured.

OFF: A harmonic signal is measured within a single screen.

Turns off the odd harmonic measurement function, and returns to
the Utility menu display.

Switches the traces used in the occupied bandwidth power, har-
monics or spurious measurements between trace A and trace B.

A: Uses Trace A.

B: Uses Trace B.
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3.3.26 WINDOW Key

This section describes the Window menu displayed when the WINDOW key ig pressed.

Measuring Window

Window ON/OFF

Window Position
Window Width

Window Sweep ON/OFF

Zoom

Zoom Position

Zoom Width

Zoom on Window

Zoom off
Peak Zooming

Max Peak

Next Peak

Displays the Meas Window menu.

Toggles the measuring window display function on or off.
ON: Displays the measuring window on the screen.
QOFF: Removes the measuring window.

Allows you to set the position of the measuring window.
Allows you to set the width of the measuring window.
Toggles the window sweep function on or off.

ON: Performs sweeps within the range specified by the mea-
suring window.

OFF: Performs sweeps over the entire span range.

Displays the Zoom menu and enters into split-screen mode.

On the upper screen, three cursors are displayed: one vertical line
used to indicate the center position of the zoom and two vertical
lines used to indicate the frequency span.

On the lower screen, the magnified trace is displayed. The unit of
the X-axis is either frequency or time for the upper and lower
screens.

Allows you to set the center position of the zoom.

Allows you to set the zoom width (the span frequency on the low-
er screen).

The magnitied screen on the lower screen is displayed in full
screen mode.

Returns full-screen mode to split-screen mode.
Displays the Peak Zoom menu.

The cursor is displayed at the maximum peak on the trace on the
upper screen, and is magnified in the center of the lower screen.

The cursor is displayed at the second highest peak with respect to
the present peak on the upper screen, and is magnified in the cen-
ter of the lower screen.
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3rd Order Peak

Peak Delta Y

Screen Reset

F/T

Zoom Position
Zoom Width

Zoom on Window

Zoom off
Peak Zooming

Max Peak

Next Peak

3rd Order Peak

Peak Delta ¥

Screen Reset

T

Screen Reset

3.3.26 WINDOW Key

The cursor is displayed at the third order intermodulation distor-
tion {from the highest peak), and is magnified in the center of the
lower screen.

Allows you to set the level difference used for a peak search and
displays the value you entered.

Displays the upper screen in full-screen mode, and tums the Zoom
function off.

Displays the Zoom menu, and switches to split-screen display
mode.

A zoom center position cursor and a zero span cursor are dis-
played on the upper screen.

The unit of the upper screen X-axis is in frequency; the unit of the
lower screen X-axis (which represents the zero span} is in time.

Allows you to set the center position of the zoom.
{Cannot be used in this mode.)

The magnified screen on the lower screen is displayed in full-
screen mode.

Returns full-screen mode to the split-screen display mode.
Displays the Peak Zoom menu.

The cursor is displayed at the maximum peak on the trace on the
upper screen, and is magnified in the center of the lower screen.

The cursor is displayed at the second highest peak with respect to
the present peak on the upper screen, and is magnified in the cen-
ter of the lower screen.

The cursor is displayed at the third order intermodulation distor-
tion {from the highest peak), and is magnified in the center of the
lower screen.

Allows you to set the level difference used for a peak search and
displays the value you entered.

Displays the upper screen in full-screen mode, and returns to the
Window menu.

Switches to split-screen mode to display the units of the upper and
lower X-axes in time (zero span at the center frequency). You can

set different frequencies using split-screens.

Displays the upper screen in full screen mode.
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3.4 List of Settings

This section shows various settings that are used with the analyzer.

3.4.1 Set Resolution

Table 3-1 Center Frequency Set Resolution vs. Frequency Span

Frequency span Center frequency set resolution
10 (-3Hz$Span 10 MHz
| GHz < Span < 10 GHz 1 MHz
100 MHz < Span < 1 GHz 100 kHz
10 MHz = Span < 100 MHz 10 kHz
1 MHz < Span < 10 MHz 1 kHz
100 kHz < Span < | MHz 100 Hz
10 kHz < Span < 100 kHz 10 Hz
Span < 10 kHz 1 Hz

3.4.2  Set Values for RBW, VBW and Sweep-Time

When set to AUTO, the values for RBW, VBW and Sweep-time are digplayed in the table below. The set-
tings such as "RBW: Span" and "RBW: VBW" are set to OFF.

Table 3-2 Values for RBW, VBW and Sweep-Time (using AUTO)

Frequency span RBW VBW
200 MHz < Span 3 MHz 3 MHz
60 MHz < Span < 200 MHz | MHz 1 MHz
20 MHz < Span < 60 MHz 300 kHz 300 kHz
6 MHz < Span <20 MHz 100 kHz 100 kHz
2 MHz < Span < 6 MHz 30 kHz 30kHz
300 kHz < Span <2 MHz 10 kHz 10 kHz
100 kHz < Span < 300 kHz 3 kHz 3 kHz
30 kHz < Span < 100 kHz | kHz | kHz
10 kHz < Span < 30 kHz 300 Hz 300 Hz
5 kHz < Span < 10 kHz 100 Hz 100 Hz
1 kHz =< Span < 5 kHz 30 Hz 30 Hz
Span < 1 kHz 10 Hz 10 Hz

Sweep Time (Sec) = SPAN + (RBW xm x k)

Where m is either RBW or VBW, whichever is smaller,
k is determined as follows:

k=02 if RBW =3 kHz and SPAN <220 kHz

k=039 if RBW = | kHz and SPAN < 60 kHz

k = 0.5 if none of the above is encountered.

NOTE:  The above conditions do not apply fo the digital filter mode.
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3.44

Factory Defaults

3.4.3 Factory Defaults

The table below lists the factory defaults (for both analyzer parameters and individual settings).

Table 3-3 Factory Defaults

Parameter R3267 R3273 R3264
Center frequency 4 GHz 13.25 GHz 1.75 GHz
Frequency span 8 GHz 26.5 GHz 3.5GHz
Reference level (0 dBm 0 dBm 0 dBm
Sweep time AUTO 120 msg AUTO 400 ms AUTO 60 ms
Resolution bandwidth (RBW) AUTO 3 MHz AUTO 3 MHz AUTO 3 MHz
Video bandwidth (VBW) AUTO 3 MHz AUTO 3 MHz AUTO 3 MHz
Input attenuator AUTO 10 dB AUTO 10 dB AUTO 10 dB
Trigger mode FREE RUN FREE RUN FREE RUN
Trace mode A: WRITE B: BLANK | A: WRITE B: BLANK | A: WRITE B: BLANK
Vertical gradation 10 dB/div 10 dB/div 10 dB/div

Defaults Configuration Values

These are the default settings used when the Defaults Config soft key is pressed.

Table 3-4 Default Settings (1 of 3)

Panel Memy/Dialog box Default

A Trace Detector DET Select AUTO
Normalize A OFF
Artifical Analog OFF

Art Analog Tre Disp CONT
XY Cursor OFF

Delta Y Disp Mode CURS

ATT ATT AUTO
Min ATT ON

B Trace Detector DET Select AUTO
Normalize B OFF
CONFIG Trace Point 1001
Display ON

COUPLE RBW AUTO

VBW AUTO

Sweep Time AUTO
RBW:Span OFF
VBW:RBW OFF

PLL Band Width AUTO
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3.4.4 Detaults Configuration Values

Table 3-4 Default Settings (2 of 3)

Panel Memu/Dialog box Default
FORMAT Display Line OFF
XY Cursor OFF
Limit Line Setup Limit Line 1 OFF
Pass Range BELOW the line
Limit Line 2 OFF
Pass Range ABOVE the line
X data mode ABS
Reference LEFT
Y data mode ABS
Reference TOP
Label Entry Un-title
FREQ CF Step Size AUTO
Freq Offset OFF
LEVEL Ref Offset OFF
Correction Factor Corr Factor OFF
MEAS Counter OFF
Sound Sound AM
Squelch OFF
X dB Down Disp mode REL
MEAS X dB Down Continuos OFF
Down
Ref. Marker OFF
MKR Delta MKR OFF
Fixed MKR OFF
I/Delta MKR OFF
Marker List OFF
Signal Track OFF
POWER ACP VYNyquist Filter OFF
Screen FULL
Average OFF
Graph OFF
parameter Setup Manual
SAVE Select [tem Data Format BINARY
Setup ON
Trace OFF
Limit Line OFF
Normalize Corr OFF
Loss:Freq OFF
Corr Factor OFF
Suprious OFF
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Table 3-4 Default Settings (3 of 3)

3.4.4 Defaults Configuration Values

Panel Menu/Dialog box Default
SRCH Search Condition X Range ALL
Couple to F(T) OFF
Y Range ALL
Display Line ABOVE the line
Limit Line 1 ABOVE the line
Limit Line 2 ABOVE the line
Peak Delta Y 1.0 div
Continous Peak OFF
SWEEP Trigger Setup Trigger FREE RUN
Slope +
Trigger Level 30%
Delay Time 0.00 us
Gated Sweep OFF
Window Sweep OFF
UTIL OBW OBW Setup Manual
Harmonics FUND Frequency OFF
Spurious Tabel No 1
WINDOW Window OFF
Window Sweep OFF
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3.4.5 Parameters Range

Table 3-5 Parameters Range

Panel Menu/Dialog box Min Max
A Average A 2 999
Max Hold A 2 999
Min Hold A 2 999
Power Average A 2 999
ATT Min ATT 0dB R3264/67: 75dB
R3273: 70dB
B Average A 2 999
Max Hold A 2 999
Min Hold B 2 999
Power Average B 2 999
CONFIG GPIB&Others GPIB Address 0 30
COUPLE RBW:Span 0.001:1 0.1:1
VBW:RBW 0.003:1 31
FORMAT Display Line
Limit Line Setup Limit Line 1, 2 X-axis -1GHz 400GHz
Limit Line 1, 2 Y-axis -100dBm +100dBm
FREQ Freq Offset (ON) -100GHz +100GHz
LEVEL Ref Offset (ON) -100dB +100dB
MEAS Sound Volume 1 8
Marker Pause Time 100ms 1000s
MKR Multi Marker Marker No. | 10
POWER Channel Power Average Times 1 999
ACP Average Times 2 999
Symbol Rate 1Hz 1GHz
Role Factor 0.01 0.99
SRCH Search Condition Peak Delta Y 0.1div 10div
SWEEP Trigger Setup Delay Time 0.00us Is
UTIL OBW Average Times 2 999
Harmonics Harmonics Number 2 10
WINDOW Zoom Peak Delta Y 0.1div 10div
F/T Peak Delta Y 0.1div 10div




R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

4.1

4.1 Input Saturation

PRINCIPLE OF MEASUREMENT

This chapter describes the input saturation, internal operation and Nyquist filter in ACP measurements, and
the gated sweep of the analyzer.

Input Saturation

Measurement error may increase depending on the setting of the attenuator when a relatively large input sig-
nal is input. This problem can be caused by an input saturation. This section describes input saturation.

+ Cause of input saturation

A block diagram of the analyzer input section is shown in Figure 4-1. The input signal at the input con-
nector passes through the attenuator and enters the mixer.

RFin

O—»( Attenuator )—>

[Fout

Ist
Local oscillator

Figure 4-1 Input Section Block Diagram

The output level of the mixer is usually proportional to the input level. The mixer output becomes satu-
rated as the input reaches a certain level, and the etror increases (see Figure 4-2).

s

Qutput level IFout

Input level RFin
Figure 4-2 Relationship between the Input and Qutput of the Mixer

« Measures against input saturation

Mixer input level must be lowered by adjusting the attenuator to an optimum level once input saturation
appears.

CAUTION  Ifthe output from the attenuator is teo low, vou cannot analyze the weak sighal. However, internal
circuitry of the mixer, may be damaged if the output from the attenuator is too large.

4-1
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To measure a continuous wave (CW), the attenuator is automatically set to an optimum value only when
the input pealc value is set to a level below the reference level.

When meaguring a gignal with a wide modulation bandwidth (whose resolution bandwidth (RBW) is nar-
rower than the modulation bandwidth), the displayed input level becomes a value smaller than the mini-
mum level required for the measurement. 1{ this happens, the input level must be set to an optimum value
manually.

How to check an optimum value
1. To calculate a rough attenuator set value, use the formula shown below.
Input attenuator set value (dB) = Input level (dBm) + 10 dB

2. There is no input saturation if the peak value stays unchanged on the screen if the attenuation value
is decreased by 1. You can take measurements under these conditions. Otherwise, increase the at-
tenuation value until no changes in the peak value are observed on the screen.
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4,2 Measuring Adjacent Channel Leakage Power (ACP)

This gection describes the difference between the operation processes (used for each measurement mode) and
correction operation using the Root Nyquist filter.

4,21 Differences between Full Screen and Separate Screen Operation Processes

There are two modes of measuring the adjacent channel leakage power for the analyzer: the Full screen
and Separate screen modes.

The features and internal processes of both modes are as follows.

« Full screen mode

In this mode, the upper adjacent channel leakage power is calculated as a ratio of the upper adjacent
channel power Pu (calculated by integrating the trace data over the specified bandwidth) to the total
power Pc (calculated by integrating the trace data over the entire frequency range on the measurement
screen). In the same manner, the lower adjacent channel leakage power is calculated using the lower
adjacent channel power PL instead of Pu.

Cs 03
- (L] -

bs &R

CS: channel space

BS: specified bandwidth

Fevart Fand

Figure 4-3 Full Screen Mode

The total power Pc is calculated by using the formula shown below by adding up the power level at
each point over the entire frequency axis on the screen.

1001 Pin

Po = 210

n

The lower adjacent channel power (PL) and the upper adjacent channel power (Pu) are calculated by
using the formula shown below.

fLoh"'T
10
E 10
n —chh—T
f”ch"T [1on
10
E ,10
n =fy—

2
The upper adjacent channel leakage power (Qu) and the lower adjacent channel leakage power (QL)

43
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are calculated by using the formula shown below.

Gy =10 Log (E_U)
G

Q, =10 Log (E_L)
4

+ Separate screen mode

In this mode, the upper adjacent channel leakage power is calculated as a ratio of the upper adjacent
channel power Pu (calculated by integrating the trace data over the specified bandwidth) to the total
power Pc (calculated by integrating the trace data within the specified bandwidth of the reference chan-
nel}. In the same manner, the lower adjacent channel leakage power is calculated using the lower ad-
jacent channel power PL instead of Pu.

When measuring each power, the frequency gpan is set to the gpecified bandwidth and the center fre-
quency is set to the channel frequency of each channel. In addition, the reference level is decreased by
20 dB to improve the dynamic range when measuring the adjacent channels. (The reference channel is
displayed on the upper screen, and each of the adjacent channels is displayed on either side on the low-
er screen.)

This mode requires more time to take measurements, though measurement accuracy is higher than Full
screen mode.

CS8: channel space

BS: specified bandwidth

1 1001

1 1001 1 T01
feonn 42 ACP (Low) 4 e ”2—5 ot F"z—s RCP (High) bo%—d

Figure 4-4 Separate Screen Mode

The reference channel power (PC), the upper and lower adjacent leakage power (PU and Pr, respective-
ly), the upper and lower adjacent channel leakage power {Qu and QL, respectively) is calculated by
using the formula shown below.

4.4
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1001 P (n}
Pe= ».,10"
n=1

1001 P

] 21010
n=1

=)
I"n

1001 Pin)
10
Py = E .10
n=1

0y =10 Log (E_U)
G

9, =10 Log (E_L)
G
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4.2.2  Root Nyquist Filter

The analyzer hag the capability of correcting for the Root Nyquist filter when measuring the adjacent chan-
nel leakage power.

When calculating the power of each channel by integrating the trace data, the corresponding Root Nyquist
filter’s coefficient at the frequency (Hm)) is multiplied.

e

P u= z 10 XH([]}

(1+a)

(1 w
a="fud - ) ,b="fuceh +
T

(P(n)
b 10
prr.=2 10 X Him
n=a
. 1+ (1-o)
a:thh-—,b:chh+ —
2T 21

Root Nyquist filtet’s coefficient (H(n)) is calculated by substituting Symbol rate (T) and Rolloff factor (a}
into the formula shown below.

1 0= |If]l £ (1-a)}/2T

[H(n)| =§ COS[(T/4a) 2=z |f] n(1-a)/TV] Q) /2T= |f]| £ (At+ta)/2T
0 (1+a ) /2T= |f]

The characteristics of the Root Nyquist filter is shown in Figure 4-5.

9
H” (n)
' -
! T 1
i 1
i
1 a 1
0 7T oT H
It 1 ' . H H 1ta
2 1 [} (a3 ] 1 2T
: _— -t — ;
. 1 :
v T -l

Figure 4-5Characteristics of the Root Nyquist Filter

4-6
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4.2.3

4,2.3 Noise Correction Function

Noise Correction Function

The meagurement limit value of the adjacent channel leakage power (ACP) is determined based on the
spectrum analyzer internal noise level and the third order distortion efficiency.

The power equivalent to the internal noise power of the spectrum analyzer can be corrected by using the
noise correction function. Accordingly, the ACP measurement dynamic range is expandable.

The upper and lower adjacent channel leakage power (Qu and QL, respectively) in the separate screen
mode can be expressed by the following formulas:

Pr
aQ, = IOL()gP—L

C

P
Q, =10Log -
Pf

Pu, PL:  Adjacent channel power

Pc: Reference channel power

If the adjacent channel power is as similar to the spectrum analyzer internal noise power, the adjacent
channel power measurement value can be affected by the internal noise power. The adjacent channel leak-
age power after the noige correction can be obtained by using the noige correction function to subtract noise
power from the adjacent channel power measurement value as shown below.

The upper and lower adjacent channel power (Pu” and PL’, respectively), after the noise correction, can be
obtained by using the following formulas:

BS
P)'=P, — Py, X——
L X N NBS
BS
P'=P, — Py x——
L L NL NBS

Pu, Pr.;  The upper and lower adjacent channel power before the noise correction,
Pwnu, Pui: The noise power in the upper and lower internal noise power measurement band.
NBS: The internal noise power measurement bandwidth

BS: The reference bandwidth

The upper and lower adjacent channel leakage power (Qu” and Qr.”, respectively) after the noise correction
can be obtained by the following formulas:

1

P,
Q,'=10Log -~
’ F.

" P I
Q,'=10Log P_L

[
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4.3 Operation of the Gated Sweep

4.3

4-8

Operation of the Gated Sweep

This section describes the gated sweep operation of the analyzer.

The spectrum of a burst signal comprises RF signal spectrums and spectrums caused by on/off operations,
The gated sweep function is especially effective when measuring RF signal spectrum that only depends on
applications.

The gated sweep function measures RF signal spectrum using the signals in steady state (either the burst on
or off period) excluding the signals in transient state (such as leading and trailing edges of the burst signals
to be measured).

In addition, during transient periods, the local oscillator stops sweeping to indicate the spectrum as a contin-
uous spectrum.

REW Filter 1F 1.OG AMP Display section
Detector VBW Filter

,l ‘ I —O/ o>

Py b

Allenualor Mixer

Sweep voltage

1T /A converter Counter
PRy

Local oscillator

GatesignalJ —‘
clocksigna ||| | ||| [| [l

Figure 4-6 Internal Block Diagram

Two types of gate signals are available in the analyzer.
* External gate signal: Input signal connected to the EXT GATE connector
* Internal gate signal: Signal that is generated from the following settings

Trigger source

IF trigger Envelope of the IF signal (Bandwidth: approx. 10 MHz)
External trigger Input signal applied to the EXT TRIG connector

Trigger slope

Leading edge
Trailing edge

Gate position
Gate width

The gate position and the gate width of the gate signal are generated in reference to the leading and trailing
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edges of the trigger signal.

4.3 Operation of the Gated Sweep

e —

RF signal %

[/

Sweeps within this range
and displays the signal.

]

|

| Gate Position
|

|l

External
N 1t
Trigger *
|
I ) :
. -
Gate signal | | "
I L]
|
This signal is internally ol

[

Gate Width

generated hased on the
gate position and gate width.

1

1 |

Gate Width

Figure 4-7 Generating the Internal Gate Signal

4-9



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

4.4 Eye Opening Calculation

4.4

4.4.1

4-10

Eye Opening Calculation

The instrument calculates eye opening ratios as described below.

When the maximum and minimum amplitudes retrieved by the X cursor in the measurement window are rep-
resented as A and B, respectively, the following expression is used:

Eye opening ratio (for amplitude) = 2B / (A + B)x100 (%)

When the maximum and minimum time intervals retrieved by the Y cursor are represented as A” and B’, re-
spectively, the following expression is used:

Eye opening ratio (for time) = 2B’ / (A" + B )x100 %

Calculation Using No Measurement Window

When performing the eve opening measurement without displaying the measurement window, the maxi-
mum and minimum amplitudes A and B are calculated from the waveform data located by the X cursor as
shown in Figure 4-8 and the opening ratio is calculated from A and B.

The maximum and minimum time periods A’ and B’ are calculated tfrom the waveform data located by the
Y cursor on the screen.

X cursor A and B are calculated from the

‘/-"— waveform data located by the X cursor,

TA

T N

5 N T ~N ¥
|1 Y cursor
A B R E

l L 4 AN [ A [~ A’ and B’ are calculated from

\i/ A the waveform data located
by the Y cursor.

Figure 4-8 Eye Opening Ratio Calculation (Using No Measurement Window)
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4.4,2 Calculation using the Measurement Window

4.4.2 Calculation using the Measurement Window

When displaying the measurement window and performing the eye opening measurement, the maximum
and minimum amplitudes A and B are calculated from the waveform data included in the measurement
window shown in Figure 4-9.

The maximum and minimum time periods A” and B’ are calculated from the waveform data located by the
Y cursor on the screen.

X cursor

A and B areretrieved
from the measurement window.

4 Y cursor

A’ and B’ are calculated from
the wavetform data located
by the Y cursor.

Figure 4-9 Eye Opening Calculation (Using the Measurement Window)
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4.5 Phase Jitter Measurement

4.5

4.5.1

4-12

Phase Jitter Measurement

This section describes the phase jitter measurement function that is built in this instrument.

The phase jitter measurement function used in this instrument measures RMS (root mean squared) phase jit-
ters using the equation shown below. Where RMS phase jitter is A8 [rad], the carrier power is Pc [W] and
the sideband (SSB) power is Pn [W].

Aem.fx = ()

In this instrument, carrier power Pc is measured first, power spectrum Pn is measured by summation between
the start offset and stop offset frequencies and then ABgy < is calculated from the expression (1). If the range
between the start offset and stop offset frequencies must be divided due to a data acquisition problem, Pn is
the sum of the powers within these ranges.

N
i
a;; £ett %{%g?gg‘ii‘ &3
e
B
B
Start (JffSCt Stop Offset
frequency frequency

Figure 4-10 RMS Phase Jitter Measurement Method

Additional Functions

The following two functions are available for improving measurement accuracy. If measurements are taken
with these functions enabled, however, the amount of time required to perform measurements increases, but
the variations between the measurement results are smaller compared to measurements taken when these
functions are disabled.

Signal track function: The center frequency can always be tracked and then set when the carrier frequency
drifts.

Average function: Performs averaging a specified number of times after dBm data has been converted
into watts when sideband power is measured. To obtain stable measurement results,

increase the number of times averaging is performed.
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5.1 GPIB Command Index

5  REMOTE PROGRAMMING

5.1 GPIB Command Index

This GPIB command index can be used as the index for Chapter 5.

GPIB Command Pages GPIB Command Pages
HFOLS s sne 5-44 AG i 5-22
FESE oot 5-44 AGL ot 5-29
FESR ettt 5-44 AGL OFF et 5-29
FIDN Lt 5-44 AGL ON L, 5-29
FRET e snncreesnnnennn e 5-44 AGR s 5-21
FERE et 5-44 AGS e 5-21
FETB i 5-44 AL v 3-26
FTST e creesnne e 5-44 ALLCOPY A: Bi v 5-36

................................................................ 5-43 AM ettt eeeee e 9721
D109 i 5-43 AMAX OFF .., 5-21
AA s 5-23 AMAX ON oo 5-21
AAVG OFF e 5-21 AMIN OFF ..ottt 5-21
AAVG ON s 5-21 AMIN ON . 5-21
AB 5-21 AMMOD...ccoiiiicrv e 5-31
ACHB ot 5-22 AMMOD OFF ..ot 5-31
ACP OFF ...t 5-35 ANLG OFF ...t 5-23
ACP ON et e 5-33 ANLG ON.ieece e 5-23
ACPAVG i, 333 ANLGDLT CUSR ...t 5-23
ACPBSW OFF.....ccviiiincccrninnniine 5-35 ANLGDLT DATA ..o 5-23
ACPBSW ON .o 5-33 ANLGDSP CONT ..ot 5-23
ACPNCOF AUTO oo 335 ANLGDSP PAUS. ..., 5-23
ACPNCOF MNL ... 5-35 ANLGTM ..ot 5-23
ACPNCOR OFF ..ot 5-33 ANNOT OFF ...t ieeeeeeerneee e 5-25
ACPNCOR ON...ovieiviiiniiinincsinin. 3233 ANNOT ONucviiciiniinicncsine, 5-25
ACPNCSBS ... 5-35 ANORM OFF .....coovvticvvniiiinncvecconnins 5-21
ACPREF oot 5-33 ANORM ON ..o 5-21
ACPSCR CARR ..o 335 APAVG OFF i 5-21
ACPSCR FULL .o 5-35 APAVG ON..oovrircrvnnnnncvecsonnins 5-21
ACPSCR SEPA ..ot 5-33 AR ettt 5-21
ACPST DEF ..o 3-33 AS 5-26, 5-38
ACPST MNL ..ocriiiirccecninnenececeans 5-35 AT ot 5-23
ACPST USR . 5-33 ATMIN ottt 5-23
ACTRC TRA oo 5-21 ATMIN OFF ..o, 5-23
ACTRC TRB ...t 5-21 ATMIN ON...ovtrriinricrvnniinnscescsonnnins 5-23
AT ettt e 5-44 AUNITS DBEMF......coccoiiiieceeneee, 5-30
ADG OFF L. 3-33 AUNITS DBM..ccconvniincvcinninisinsenccins. 3-30
ADG ON.coviirirvecccnii e 5-35 AUNITS DBMV ...t 5-30

5-1
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5.1 GPIB Command Index

AUNITS DBPW ..o 5-30
AUNITS DBUYV Lo 5-30
AUNITS V.. 3-30
AUNITS W oo 5-30
AV e 5-21
AVGOBW ., 3-39
AW o 5-21
B A 5-26
BAVG OFF ... 3-22
BAVGON ..o 5-22
BB 5-22
BG i, 3-22
BGR v 5-22
BGS 5-22
BM . 3-22
BMAX OFF ..o 5-22
BMAX ON... e 5-22
BMIN OFF ... 3-22
BMIN ON ..ovevcrininircecernnnnenececeans 5-22
BND e 5-29
BNDLC OFF......iiiiiinin 3-29
BNDLC ON ...t 5-29
BNORM OFF ... 5-22
BNORM ON ... 3-22
BPAVG OFF....ocivveciinincccrnninnniine 5-22
BPAVG ON ... 5-22
BR i, 3-22
BY e 5-22
BW e 5-22
CA i 3-29
CARRBS ...t 5-35
CCOFF e 5-24
CCON i 3-24
CDB OFF ...t 5-31
CDB ON Lo 5-31
CF.iii i 3-29
CLALL..ovoiiiitcvecei e 5-24
CLATT e 5-24
CLCREF . 3-24
CLDREF ...t 5-24
CLEREF e 5-24
CLLOG i 3-24
CLMAG ..ot 5-24
CLN e 5-24
CLPBW ... 3-24
CLRBW ..ot 5-24
CLSREF e 5-24
CLSTEP i 3-24
CLTOTAL ..ot 5-24
CINO e 5-31

5-2

CNZ v s 5-31
CN et 5-31
CNAVG i, 5-40
CNIS v 5-40
CNIS OFF ... 5-40
CNIS ONo.iiiiiiiiiiii i, 5-40
CNOFSDEL......coviticvvcniiinnceacsonnnins 5-40
CNOFSIN L. 5-40
CNSIG OFF ..ot 5-40
CNSIG ON .o 5-40
CORS oot cscs s 5-26
CORS OFF .., 5-26
CORS ON .. 3-26
COUNT OFF ....occvveiiiniiiicececnnninnines 5-31
COUNT ON i 5-31
COVR i 3-26
COVR OFF ... 5-26
COVR ON... e 5-26
CP ON vt 5-37
CPLMK ANC ... 5-32
CPLMK DLIN .o, 3-32
CPLMEK DLT ..ot 5-32
CPLMEK LLIN.....coooi e 5-32
CPLMK OFF ..., 3-32
CPLMK TRA ... 5-32
CROFF ..., 5-30
CRDEL ...t nnscrscsonnnines 5-30
CRIN ..t 5-30
CSiii 5-29
CSBSDEL....ccvtivveininiicececnninnins 5-35
CSBSIN Lt 5-35
CSRDX i, 5-23
CSRDY oo 5-23
CORX e 5-23
CSRY i 5-23
CWA v 5-21
CWB e 5-22
DB .. 5-43
DCOcoicrcrr s 5-31
DO 5-31
DDt 5-30
DEL. . 5-36
DET NEG ....ooovtivcenininiececnninnins 5-22
DET NRM. ..o 5-22
DET POS ..., 5-22
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DET SMP....coiivvccniniiincccvnninnniiees 5-22
DETBNEG.....c e 5-22
DETB NRM....iiiiniiiiniiino 3-22
DETB POS.....ooiivveciinincccrninniie 5-22
DETB SMP ... 5-22
DETSEL AUTO .. 3-22
DETSEL MNL....ooooiiniinincccrnninnniines 5-22
DEV At 5-36
DEV ED: .. 5-36
DEV RAM: ... 5-36
DL i, 5-28
DL OFF ... 5-28
DL ON e 5-28
DLO i 5-44
DL e 5-44
DL e 5-44
DL3 i 5-44
DLA e 5-44
DIN s 5-43
DRBW OFF ..o 3-26
DRBW ON...cvotirvevccniniineccvnninnies 5-26
DRBWOV e 5-26
DY o 5-37
ENT e 5-43
ERRNO ... 5-44
EYEAMPM ... 5-40
EYECOR OFF ... 5-40
EYECOR ON..iiiiiiiiniiiinn, 3-40
EYEOPN.....ooivcecnnncccvninniies 5-40
EYEOPN OFF ... 5-40
EYEOPN ON ..o, 3-40
EYESMP.....cooiivveciinincccvninniie 5-40
FA 5-29
FBuiiiiiiiniiiii i 3-29
FCOFF ... 5-24
FCON ..o 5-24
FO i 3-29
FO OFF...ivccncccvnninnine 5-29
FO ON ..o 5-29
FPL. i 5-27
FPU o 5-27
B 5-36
FX ON.iccnrvcccn e 5-32
FXPK 5-31
GTSRC EGT ...t 5-38
GTSRC EXT ..o 5-38
GTSRC IF. ., 338

5.1 GPIB Command Index

GTSRCRF....ciirvnircveccninin 5-38
GTSWP OFF......oi i 5-38
GTWID ..ot 5-38
GZ e 5-43
HARM OFF ... 5-39
HARM ON_ e 5-39
HCCMPRS OFF ... 5-25
HCCMPRS ON....ovvvvvnininncveccnnnin 5-25
HCDEV FDD......co e 5-25
HCDEV MA ..., 5-25
HCDEV MB ..ot 5-25
HCDEV PRT ... e 5-25
HCFILE ..., 5-25
HCIMAG COL ...cvvvvvvnirinncreccnnnins 5-25
HCIMAG GRY ... 5-25
HCIMAG MON.....ciiinn, 5-25
HCIMAG SCOL....ocvcvveniiinrncrecconinins 5-25
HCOPY .o 5-25
HRMEND OFF .....ccicvecminininicrecconninns 5-39
HERMFEND ON.....cooiiii e 5-39
HRMNUM ..o, 3-39
HZ ot 543
IMAVG e, 5-41
IMHS OFF ..o, 5-41
IMHS ON..corrirriiiricrvcnni s 541
IMLS3 e 5-41
IMLSS i e 5-41
IMLST vt 541
IMLSG e 5-41
IMM OFF...iiiiii i, 5-41
IMM ON .o cssesonnnnes 541
IMMDEF ... 5-41
IMMREF ..., 5-41
IMMRES...coonmiiirvninncescsonnnins 541
IMODR ..o 5-41
IMPFC OFF ..., 5-41
IMPEFC ON...oovtrtiinricrvcniiinncescsonnnins 541
I e 5-36
KZ i 5-43
LARNG ABOVE.....coiiiicevecnniiinin 5-27
LARNG BELOW ... 5-27
LBRNG ABOVE ... 5-27
LBERNG BELOW......cooiiiiicevecnniininins 5-27
L e 5-44
LIMAPOS ABS ... 5-28
LIMAPOS REL .....ocvcvveirinnicrecconinins 5-28
LIMASET ..o 5-28
LIMPOS ABS ... 5-27
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5.1 GPIB Command Index

LIMPOS REL ..o 5-27
LIMSFT e 5-28
LIMTYP FREQ ...cooeeciiiiriiciireecicic e 5-27
LIMTYPTIME......cccoeei e 5-27
LIMXREF ..o 5-27
LIMXREF CENT ..cccciiiiiiiciiinniinc e 5-27
LIMXREF LEFT .....ccooverereeecceeeree 5-27
LIMXREF UDEF ..o 5-27
LIMYREF ... 5-28
LIMYREF BOTM ....cccoeecceeeeee e 5-28
LIMYREFTOP ..o 5-28
LIMYREF UDEF ..ccccocvviiiiiiininniinc e 5-28
) 50 7 5-30
) 0 T 5-30
) 5 5-30
LIMSFAT e 5-28
LMTA OFF..cooiiiiiiicciiiirccvinesniiee e 5-27
LMTA ON e 5-27
LMTADEL ... 5-27
LMTAIN i ccvsses s s 5-27
LMTB OFF ... 5-27
LMTB ON..ooeeeeeeeeee e 5-27
LMTBDEL....c...coiiieeciiiiiircciirnscicee i 5-27
LMTBIN ...t 5-27
) S 5-28
LON Label name ......coooovveveeicicinniiiiesinnnns 5-28
LS s 5-36
| ) 5-36
LVEF OFF..ciiiiiiicciiiicciresniin s 5-29
LVEFON .o 5-29
LVEDEL oo 5-29
LVFEIN it cearaeeas 5-29
MO e 5-34
i U 5-34
M 5-34
MA e 5-43
B 1 5-32
MDFE2 e 5-32
MDL2.oe e s 5-32
ME e 5-32
MIS e 5-37
MEK e 5-32, 5-323
B 1 5-34
MEKCS e 5-34

MEMKS ..ot ncvscsonnnns 5-34
MEKN L 5-32, 5-33
MERL .cvvoiniiinrcvcsniniiceceonnsnnnines 5-34
MKSCPL OFF ... 5-37
MEKSCPL ON.visiniiinnseninin. 3-37
MEKSPOS ...ttt 5-37
MEKSWID ..o, 5-37
MEKSX ALL i, 3-37
MESX IN..coiricrv e 5-37
MEKSX OUT e 5-37
MEKSY ALL .o, 3-37
MEKSY DLIN ..ot 5-37
MKSY LLIN e 5-37
MEKSYDL ABOVE.....iniiiniiiens. 5-37
MKSYDL BELOW ....ccoiiiiicrcccnnnins 5-37
MKSYLA ABOVE.....ooicciies 5-37
MEKSYLA BELOW ...cicinninenniinies. 3-37
MKSYLB ABOVE ... 5-37
MKSYLB BELOW ... 5-37
MEKTRACE TRA oo 3-32
MKTRACE TRB ... 5-32
ML e 5-32
MLFILO .. sncvscsnnnins 5-33
MLF2 e 5-33
A 0 SN 5-33
MLFS et 5-33
MLEF7 ot 5-33
MLFE .t 5-33
% 0 SN 5-33
MELNILO. e 5-33
MLN3. .o 5-33
MLNA e 5-33
MLNG....ciierecirrnrrcr e 5-33
MELNT e 5-33
MLNG. ..ot 5-33
MLSF .., 5-33
MLT OFF.....oiiirvnninncrecsonnines 5-33
MLT ON i 5-33
MLTSCR FT..oiiiiiiiiiiniin 5-42
MLTSCR OFF ... 5-42
MLTSCR TT . 5-42
MLTSCR ZM ... 5-42
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1151 5-36
MMI B: oo 5.36
MMI FD: oo svconnsssssesssceesennin. 3-36
11 S 5-32, 5-33
MNPRT oot eeeeeee e 5.25
MNPRT OFF weorvvecernenessereceasssssesmessses 5-25
MNPRT ON...oooeeeoeeeeeeeseeeeerereseeseesseee 5-25
Y 16 TR 5.32
MPA oo sesssssscssesssssssessseesasnnns. 3-32
1710 GO 5-32
MR et 5.34
1Y J 5-43
MTCTF oo eeeeeeeseeeeemreseeeeeessene 5-34
MTCS oo 5.34
MTMES oo veeressveoenssssssessscesennnn. 3-34
1Y) 5-34
MV oo 543
MW oot ssssases e s sessasssssecss s 5-43
10 I 5-29
LD« SO 5.29
1Y 024 5-29
1YI0.C0) 5-29
LD 5.29
1Y /R 5-43
1 G 5-31
| (O 531
11, SR 5-31
NIRES oot eeoeeeeses oo eseeeeeeeeee 531
N[0 N 6] 0 5-35
[0 53 A 0] 5.35
1N D0 SO 5-37
D4 537
104 ST K '
(015X 5-39
(03: 20 0) i N 5.39
OBW ON wooorroiiseessecaresssesssessssissesssoenns. 339
OBWPER ....orrveeeeeeeereeeeeeesresereessenseeen 5-39
OBWST DEF oo 5.39
OBWST MNL.....ommmrreeerenererrsessssieresssoenns. 339
OBWST USR.oooooeeeeeeeeeeeeseeeeesseerenens 5-39
(63 527
(0] & S 5-44
[0 3tV AT 5-44
PFC OFF oo 527
153 @) T 5-27
PFEED OFF ...ooooveoeeeeeeeseeeeer s 5-25
PFEED ON ..o 5.25
1535 S 5-27

5.1 GPIB Command Index

PIOOUT....cooirriiiticrvcniii e 5-44
PIAVG e, 5-40
PHT i, 5-40
PIIT OFF....ooniiiticrvcnininnsceacconnnins 5-40
PHT ON .o 5-40
PISIG OFF ., 5-40
PISIG ON .coritcvccniin v 5-40
PISRTO .o 5-40
PISTPO ... 5-40
PKCF ..ot 5-34
PRLST -t 5-33
PKTHIRD ...t 5-31
PKZMS3 e, 5-42
PKZMN ..., 5-42
PKZMX ..ot 5-42
PLLBW e 5-26
PLLBW AUTO.....ccniiiiiiiiiiinsiniiiin 3-26
PLLBW MID .....coccvvrniiniiiicececnninininins 5-26
PLLBW NARW ... 5-26
PLLBW WIDE ..o, 3-26
PLS FREQ ..ot 5-33
PLS LEVEL oo, 5-33
PPA s 5-29
PPM .ot 5-29
PRESL EXTD i 5-29
PRESL STD....oootiiticrvcnininnceecconnnins 5-29
PRT COL e 5-25
PRT GRY ..ccviviiiiiniiiiiiiinininiinin 5-25
PRT MOL ..ot 5-25
PRTMOS L 5-25
PRT SCOLL ...t 5-25
PRT SCOLS..coirrrvninnrcaccnnins 5-25
PRTCMD ESC.... e 5-25
PRTCMD PCL.......ooiiiiiiiiiiiniiniiiiiis 5-25
PRTCMDESCR. ... 5-25
P e, 5-37
PWCH. .ot 5-34
PWM e, 5-34
PWTOTAL ..ot 5-34
RB e 5-26
RCREG ...t 5-36
REDLT OFF .o 5-32
REDLT ON.uiicviininniinisninennen, 3-32
RESPOS LOW....ccoivivvnininnceeccnnnins 5-28
RESPOS UP..o e 5-28
REV . 5-25

5-5
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REACT oo eeeseeenssseseeeesenessen 5.35
o DO 5.30
RLSANC eevceevereeseeereceeseseseesenassssseranns 5.23
1200 T 5-30
RO OFF oo 5.30
RO ON coooreeeveeeessesereeeesrssesseneneesassssres 330
100 T 5.44
S0 oo eeee e eeeeeen 5.44
ST etotereeeeeeeeeseeseeesseseseseeeeseseseesenessseseranns 5-44
2 et eeeeeeeeseeeseeereeeeeesesse e seesenanns 5.44
S SIS 5.43
SCRSEL TRA c.oooeeeeeveceeresereeresrassssreras 5-42
SCRSEL TRB covvreeeeeeeeeeseeeeeeveseesssesenenns 542
SETANC e 5.23
SG OFF coomevevoeoeeeesereeeoerssessenenesssessrs 332
S C ) 5.32
) DR 5.38
STGID OFF wovvvoroeeeeeeeecereresereeresrassseseras 5-29
(€101 0): PR 529
SN e 5.38
SP e eeeeeeees e eeeeeeeeeesesre e eeesenaens 5-36
3251 0] ) DT 5.39
SPRIN cocoovereeeemeesssessreessneseseseesssmeseenee. 339
12224 515 J 5.39
SPRSV oo eeeeeene 5.39
SPRTBL eoereeevereeeeesereeeerssesseneneesssnseres 339
120120 ST 5.39
SPURLOFF oo 5.39
SPURT ON w.vovooeeeeeeeeeoesnsessenenesasesere 339
) S 5.38
3 S 5.26, 5-38
SV eeeveeerermeereeseasssessseeseseseseseessaneseenee 336
SV REG oo eeeeeeeeesseeseeresresssssenanns 5-36
SW oo 5.26, 5-38
SWPCONT e eeeveeseeeee s sresseesenanns 522
SYMBRT e 5.35
TA e eeeeereeeeeneseeeseeeeeesseeeseeas s see s 5-21
SV 5.23
TAB oo eeee e 5.23
S OO 5.22
TBA woeeeeeeeeseeeee oo eeesessnssseseeesseneseen 5.23
V23 O 5.23
5 DO 5-25
N2 5.25
TRGDT oo 5.38
TRGLV Leveoorrereereerassesserrmesesssesecorennnns. 5-38
TRGSLP FALL oo 5.38
TRGSLP RISE oo 5.38
TRGSRC EXT rreeveoreseeerevreesesssereeorennnns. 538

5-6

TRGSRC FREE ..o 5-38
TRGSRCIF (e 5-38
TRGSRC LINE. ..o, 3-38
TRGSRC RF ...t 5-38
TRGSRC VIDEO ..., 5-38
TYP i 5-25
U P e 5-43
US i 5-43
VA e 5-26
VB e 5-26
VER . 5-25
WDO OFF.....ccovtivceniiiieceonninnines 5-42
WDO ON L, 5-42
WDOSWP OFF ..., 5-38
WDOSWP ON.....ovtivvnniinncreccnnnins 5-38
W DX e 5-34, 5-42
XDB oo 5-31
DL e 5-31
XYCSR OFF....oiitivvnininnceacsonnins 5-23
XYCSR ON Lo 5-23
ZMOFF i, 5-42
ZMON....oooiiintrcni e 5-42
ZMPOS i 5-42
ZMWID L 5-42
LS o s 5-36
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5.2 GPIB Remote Programming

GPIB Remote Programming

The analyzer is equipped with a GPIB (General Purpose Interface Bus) that complies with IEEE Standard
488.1-1978. This bus allows you to attach and use an external device to remotely control the analyzer.

GPIB

The GPIB i35 a high-performance interface bus used to connect measuring instruments to a computer.
IEEE Standard 488.1-1978 defines the operations of the GPIB. Since the GPIB has a bus-configured in-
terface, connected devices are designated by assigning them a specific address. You can connect up to 15
devices in parallel using a single bus. GPIB devices perform one or more of the following functions:

= Talker Sends data to the bus. Only one active talker can exist on the GPIB bus.
= Listener Receives data from the bus. Multiple active listeners can exist on the GPIB bus,

= Controller Specifies which devices are designated as “talkers” or “listeners”. Only one active control-
ler can operate on the GPIB bus. Controllers used to control IFC and REN messages are
referred to as system controllers.

When there are multiple controllers attached to the bus, the system controller becomes the active controller
by default. Other devices that can act as controllers operate as addressable devices when the system is ac-
tivated.

The TCT (Take Control) interface message is used to set a controller other than the system controller as
the active controller. After this setting is made, the system controller becomes inactive.

The controller controls the entire system by sending interface messages or device messages to each mea-
suring instrument. The functions of the messages are:

= Interface message:messages used to control the GPIB bus

= Device message: messages used to control specific devices

5-7
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5.2.2 GPIB Setup

(1) Connecting the GPIB

The following figure shows the standard GPIB connector and how it can be connected in parallel, or
“stacked” with other connectors. Attach the GPIB connectors and secure them by tightening the
screws to prevent them from coming apart during use.

GPIB connector

The following conditions should be observed when using a GPIB interface:

+ The total GPIB cable length in a single bus system must not be more than 20m (vou can calculate the
current cable length using the formula total length = n x 2m, where, n is the number of devices to be
connected, including the GPIB controller).

+ No more than 15 devices can be connected to a single bus system.

+ There are no restrictions concerning the method of connection between cables. However, no more
than three GPIB connectors should be connected to a single device, since more than this may damage
the connector mounting due to excessive strain,

{(Example) The total cable length in a system with five devices should be 10m or less {2m X 5 devices =
10m). There is no restriction on the length of the cables between the individual devices as long
as the total length does not exceed 10m. However, if you connect 10 devices or more, make
sure that at least some of the cables attaching the devices are less than 2m so that the total is
less than 20m.
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5.2.3 GPIB Interface Functions

(2)  Setting the GPIB Address

Use the following procedure to set the GPIB address for the analyzer:

1. Press CONFIG and GPIB Address.
The GPIB Address dialog box is displayed.

2, Use the data knob, the step keys, or the numeric keys to set the GPIB address as
required.

3. Press ENTR (Hz) to set the address.

(3) Measurements without displaying characters

When in the remote control mode, measurement speed becomes higher if you turn OFF "Display
ON/OFF."

l.  Press CONFIG and Display ONJOFF(OFF).
OFF is selected, and all indications except for the trace are removed.

GPIB Interface Functions

Code Description

SHI1 Source handshake

AHI Acceptor handshake

T6 Basic talker, serial polling, listener-specified talker cancel

TEO Extended talker (not available)

L4 Basic listener function, talker-gpecified listener cancel

LED Extended listener (not available)

SR1 Service request function

RLI1 Remote, local, local lockout

PPO Parallel polling (not available)

DCl Device clear

DTO Device trigger (not available)

Cco System controller (not available) (standard)

Cl Systemn controller {(option)

C2 IFC trangmission, Controller Charging Functions (option)

C3 REN Transmission Function {option)

C4 SRQ Responge Function (option)

Cl2 Interface Message Transmission Function and Control privilege
Exchanging Function (option)

E1l Using open-collector bus driver
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5.2.4
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Responses to Interface Messages

The IEEE Standard 488.1-1978 defines how the analvzer responds to interface messages. The responses
are described in this section.

For information on how to send interface messages to the analyzer, refer to the instruction manual of the
controller you are using.

(n

(2)

()

4

Interface Clear (IFC)

The TFC message is transmitted directly to the analyzer through a signal line. The message allows
the analvzer to stop the operation of the GPIB bus. Although all input/output operation is stopped,
the input/output buffer is not cleared. Note that the DCL is used to clear the buffer.

Remote Enable (REN)

The REN message is transmitted directly to the analyzer through a signal line. If the analyzer is spec-
ified as a listener when the message is true, the analyzer is in remote mode. The analyzer remains in
remote mode until the GTL message is received, REN becomes false, or you press the LOCAL key.

When the analyzer is in local mode, it ignores all received data, and key inputs (except for LOCAL
key input} and when the analyzer is in LOCAL LOCKOUT mode, it ignores all key input.

Serial Polling Enable {(SPE}

When the analyzer is receiving a message from an external device, it is in serial polling mode. If the
analyzer is specified as a talker in this mode, it sends status bytes instead of normal messages. the
analyzer remains in the serial polling mode until the SPD (Serial Polling Disable} message or the
[FC message is received.

When the analyzer sends an SRQ (Service Request) message to the controller, bit 6 (RQS bit) of the
response data is set to 1 (true). When the analyzer has finished sending this message, the RQS bit
reverts to 0 (false). The SRQ message is sent directly through a signal line.

Device Clear (DCL)

When the analyzer receives a DCL message, it performs the following actions;

*  Clears the input and output buffers.

= Resets syntax analysis, execution control, and response data generation,

= Cancels all commands that prevent the remote command from being executed next,
= Cancels commands that are paused to wait for other parameters.

When the analyzer receives the DCL message, it does not do the following:

» Changes data set or stored in the analyzer.

» Interrupt front panel operation.

»  Modifie or interrupt any the analyzer operations being executed.

» Change any status bytes other than MAV (MAV becomes 0 when the output buffer is cleared).



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

5.2.5

(5)

(6)

(7

5.2.5 Message Exchange Protocol

Selected Device Clear (SDC)

The SDC message operates in the same manner as the DCL message. However, it is executed only
when the analyzer is a listener. [n other cases, the SDC message is ignored.

Go to Local (GTL)

The GTL message puts the analyzer into local mode. In local mode, all the operations normally
accessible from the front panel are available.

Local Lockout (LLO)

The LLO message puts the analyzer in the local lockout mode. If the analyzer is set to the remote
mode when this is done, all operations normally available from the front panel are disabled (note
that in the normal remote mode, you can perform front panel operations using the LOCAL key).

You can use one of the following three methods to set the analyzer to local mode from the local lock-
out mode:;

»  Send a GTL message to the analyzer
*  Setthe REN message to false (the local lockout mode will be canceled)

= Turn the analyzer power off and on again

Message Exchange Protocol

The analyzer receives program messages from controllers or other devices through the GPIB bus and gen-
erates response data. Program messages include commands, queries (commands used to query response
data) and data. The procedure used to exchange these commands, queries and data is explained in this sec-

tion.

(D

GPIB Buffers

The analyzer is equipped with the following two buffers:

(a) Input Buffer

The input buffer is used to store data temporarily for command analysis (it has a length of 1024
bytes so an input larger than this is ignored.)

Use either of the following two methods to clear this bufter:
+ Turn the analyzer power on.

+  Execute DCL or SDC.

{b) Output Buffer

The output buffer is used to store data which is going to be read from the controller (1024 bytes).

Use either of the following two methods to clear this buffer:
»  Turn the analyzer power on.

+  Execute DCL or SDC.
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(2)

Message Exchange

GPIB control between a controller and a device consists of two main elements: query and response
data generation. These are explained below.

(a) Parser

The parser receives command messages in the order of reception from the input buffer, analyzes
the syntax, and determines what the received command is.

{b) Response Data Generation

When the parser determines what the quety is, the analyzer generates data in the output buffer in
response (that is, to output data a query must be sent immediately before the data).

Command Syntax

Command programs for the analyzer are defined using the following format:

(1

@)

(3)

4

<Space (space characters)>

Header

Two types of header are available: the common command header and the simple header. The com-
mon command header has an asterisk (*) at the beginning of the mnemonic.

The simple header is a functionally independent command that has no hierarchical structure.

You can form a query command by attaching a “7” in the rear of a header.

Space (Space Character)

You should separate the header from the data by one or more spaces.

Data

When the command requires multiple data, data is separated by commas. A space may be inserted
before or after each comma. For more information on data types, see Section 5.2.7 Data Formats.
Writing Multiple Commands

You can write multiple commands by separating them with semicolons in one line.
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5.2.7 Data Formats

The analyzer uses the following data formats for the input and output data.

(1)  Numeric Data

There are three numeric data formats, any of which can be used for input.
Some commands add units to the data when the data is input.
The following shows the three numeric data formats,

+ Integer type: NR1 format
v}

* Fixed-point type: NR2 format
s o e O

*  Floating-point type: NR3 format

o et

[— Ee |—»{ [Sign] ] ..

(2)  Units
The table below lists the units that you can use.
Unit Exponential Description
G7 10? Frequency
MZ 10° Frequency
Kz 103 Frequency
HZ 107 Frequency
VOLT 109 Voltage
MV 1073 Voltage
uv 1o Voltage
NV 10°° Voltage
MW 1073 Power
DB 109 dB correspondence
MA 1073 Electric Current
SC 10° Second
MS 1073 Second
us 107° Second
PER 10% Percentage
Yo 100 Percentage
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5.2.8 Status Bytes

The analyzer hag a hierarchical status register structure which complies with IEEE Standard 488.2-1987.
This is used to send information on the status of various aspects of a device to the controller. This section
explains the status byte and event assignments operation models.

(1) Status Register

The analyzer uses the status register model defined by IEEE Standard 488.2-1987. This consists of
a condition register, an event register and an enable register.

Condition Event Enable
register register register
0 o 0 - & - 0
1 - 1 - & - 1
n-1 - n-1 - & - n-1
n » n ~ &« n
Y y
OR

{a) Condition Register

The condition register continuously monitors the status of devices, showing their latest status.
However, thig register is used internally, so no data can be written into or read out from thig
register.

(b) Event Register

The event register latches and retains the status information from the condition register (in some
cases, it retains status changes).

Once the register is set, the condition is maintained until a query comumand reads out the
information or the register is reset by means of the *CLS command.
No data can be written into the event register.

{c) Enable Register

The enable register specifies which bit in the event register is to be used as the valid status to
generate a summary. The enable register is ANDed with the event register. The OR of the result
of the AND operation is generated as a summary. The summary is written into the following
status byte registers.

Any data can be written into the enable register.
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The following three types of status registers are used in the analyzer:

» Status byte register

» Standard event register

» Standard operation status register

5.2.8 Status Bytes

The arrangement of the status registers of the analyzer are shown in Figure 5-1.

The status registers are shown in detail in Figure 5-2.

Standard operation Standard event Qutput
status registet register buffer
¥ ¥
Status byte MSS
regis‘[er OPR ESB MAV 3 UCAL
RQS

Figure 5-1 Arrangement of the Three Status Registers

|

Service request
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OPREVT?

OPR

Printing

Averaging

|

Measuring

Sweeping

/

Calibrating

5-16

—

Standard operation

status register

"ESR?

‘ESE

Power on

Command

efror

Exacution

error

Device dependent

arror

Query

efror

Standard event
register

*STB?

OPR

MS8 | RQS

*SRE

ESB

MAY

Uncal
status

Status byte register

Figure 5-2 Details of the Three Status Registers

SRQ
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{2) Event Enable Register
Each event register has an enable register to determine which bit is available. The enable register
sets the corresponding bit in decimal value.
+ Set of Service Request Enable Register: *SRE
+ Set of Standard Even Status Enable Register: *ESE
+  Set of Operation Status Enable Register: OPR
Example; Only the Measuring bit in the operation status register is available.
The OPR bit of the status byte register is set to 1 when the Measuring bit of the oper-
ation status register is set to one.
PRINT @8:“OPR16” (An example of the program in NESBASIC)
OUTPUT 708;“*0OPR 16 (An example of the program for the HP200 and
300 series
Example: The OPR (the summary of Operation Status Register) bit and ESB (the summary of
Event Status Register) bit of the status byte register are available.
The MSS bit of the status byte register is set to 1 when the OPR bit or the ESB bit is
set to one.
PRINT @8:“SRE160" (An example of the program in N8§BASIC)
OUTPUT 708;“*SRE160” (An example of the program for the HP200 and
300 series
{3) Standard Operation Status Register
Bit assignments for the event register (which represents the standard operation status) is listed
below:
Bit l;l;gﬁzgil Description
15to 10 This is always 0
9 Printing This is set to 1 at the end of printing
8 Averaging This is set to | when averaging is completed
Tto5 Thig is always 0
4 Measuring This is set to | at the end of sequence measurement
3 Sweeping This is set to | when sweeping is completed
210l This is always 0
0 Calibrating This is set to 1 when calibration data acquisition fin-
ishes
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(4)

Status Byte Register

The status byte register summarizes the information from the status register. In addition, a summary
of the status byte register is sent to the controller as a service request. As a result, this register oper-
ates slightly differently from the status register, This section explains the status byte register,

The structure of the status byte register is shown in Figure 5-3.

OPR ESB [MAV | 3

] D
[

—

1 &

=

'
'
[epep— 4!......- mmmm
:
'
'
&
'
'
'
L mm i
'
'
'
i
'
'
'

-®
-
O+

@

L) S

7 b 4

Figure 5-3 Structure of the Status Byte Register
This status byte register has the same functions as the status register, except for the following three
points:
* The summary of the status byte register is written in bit 6 of the status byte register.
» Bit 6 of the enable register is always valid and cannot be changed.
* Bit 6 (MSS) of the status byte register writes the RQS of the service request.

The register responds to serial polling from the controller. On doing so, bits 0 to 5 and bit 7 of the
status byte register and the RQS are read out, and then the RQS is reset to 0. Other bits are not
cleared until each factor has been reset to 0.

When the *CLS and S2 comumands are executed, the status byte register, the RQS bit, and the MSS
bit can be cleared. Consequently, the SRQ line is now false.
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The table below explains the meanings of the bits in the status byte register.

Bit Function Description

7 OPR The OPR bit is a summary of the standard operation
status register

6 MSS The RQS bit is true when the MSS bit of the status
byte register is set to 1. The MSS bit is the summary
bit for the entire status data structure.

The serial poll cannot read out the MSS bit. (How-
ever, the MSS bit is understood to be 1 when the RQS
bitis 1.}

To read the MSS bit, use the commeon command
*STB?. The *STB? command can read out bit 0 to 5
and bit 7 of the status byte register and the MSS hit,
In this case, neither the status byte register nor the
MSS bit can be cleared.

The MSS bit cannot become 0 until all the unmasked
factors in the status register structure have been

cleared

5 ESB The ESB bit is a summary of the standard event regis-
ter

4 MAY Summary bit for the output buffer.
The analyzer does not use this bit.

3to This is always 0

0 UCAL This is set to 1 when an signal level error occurs

because the sweep is too fast
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(5) Standard event register
The table below explains the meanings of the bits in the standard event register.
. Functional "
Bit definition Description
7 Power on This is set to 1 when the analyzer is switched on
6 This is always 0
3 Command Error This is set to 1 when the parser finds a syntax error
4 Execution Error This is set to 1 when the system fails to execute an
instruction received as a GPIB command for some
reason {such as out-of-range parameter)
3 Device Dependent This is set to 1 when errors other than command
Error errors, execution errors, or query errors occur
2 Query Error This is set to 1 when no data exists or data has been
deleted when the controller attempts to read out data
from the analyzer
1 Request Control Not supported in the analyzer
0 Operation Complete | Not supported in the analyzer
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5.2.9 GPIB Command Codes
The following tables list the GPIB commands by function.
Listener Code Column:  An asterisk {(*) in the Listener Code Column indicates that the function re-
quires numeric data together with the function code.
The sign [*] in the Listener Code Column indicates that the function can be
omitted.
String data such as file name, label and so on can receive characters, which are
found after the command and prior to the delimiter, as input values. However,
when data begins with a **/”, the characters between “/” and **/” are received as
input.
Output Format Column: A comma (,) in the Output Format column indicates that multiple items are
output.
ON/OFF or AUTO/MANUAL in the Qutput Format column indicates that the
code outputs | or 0, respectively.
All frequencies are in hertz (Hz), and all times are in seconds. Levels are out-
put in the currently displayed unit.
Table 5-1 A Key/B Key (Trace A/Trace B) (1 of 3)
Function Listener Code Falker Request Panel Remarks
Code Oulput Formal Key
Trace | Active Trace A ACTRC TRA  |ACIRC? |0:Activales Trace A A
Active Trace B ACTRC TRB 1:Activates ‘Irace B B
Trace A —_— TA? (Low-order byles) 0: Wrile A
1: View
2: Blank
3: Normalize
(High-order bytes) 0: Nothing
I: +Max | lold
2: +Averaging
3: +Min Hold
4: Power Average
A Wrile AW — — A
A View AV — — A
A Blank AB — — A
A Max Hold  ON AM — A
AMAX ON AMAX? 0: OFF A
OFF AMAX OFF 1: ON A
AMinHold  ON AMIN ON AMIN? 0: OFT A
OFF AMIN OFF 1: ON A
A Averaging  ON AAVG ON AAVGY 0: OFF A
AGR — 1: ON A
OFF AAVG OFF AANVG? A
AGS — A
A Normalize ON ANORM ON ANORM? |0: OFF A
QOFF ANORM OFF 1: ON A
Normalize with Store Corr.  |AR — — A
Power Average ON APAVG ON APAV(GY 0: Orr
APAVG OFF 1: ON
Clearing Irace A CWA — — A
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Table 5-1 A Key/B Key (Trace A/Trace B} (2 of 3)

. . Talker Request Panel
Function Listener Code Remarks
Code Chtput Format Key
Trace ‘I'race B — ™s? (l.ow-order bytes)0: Write B
1: View
2: Blank
3: Normalize
(High-order byies)0: Nothing
1: +Max Hold
2: +Averaging
3: +Min Hold
4: Power Average
B Write Bw — —_— B
B View BV — — B
B Blank BB — — B
B Max [lold ON BM — B
BMAX ON BMAX? 0: Orr B
OFF BMAX OFF 1: ON B
B MIN lold ON BMIN ON BMIN? 0: OFF B
OrF BMIN OFF 1: ON B
B Averaging ON BAVG ON BAV(? 0: OFF B
BGR — 1: ON B
OFT BAVG OFTF BAVG? B
BGS — B
B Normalize¢ ON BNORM ON BNORM? |0: OFF B
OrF BNORM OFF 1: ON B
Normalize with Store Corr. | BR — — B
Power Average ON BPAVG ON BPAVG?  |0: OFF
BPAV( OFT 1: ON
Clearing Trace B CWB — — B
Ae——B ACIIB — — A&B
Number ol sweep SWPCNT * SWPCNT? |Integer (2 1o 999) A&B [Common [or the [ol-
AG * AG? A&B |lowing functions: A
BG * BRG7 A&B Max lleld. A Min
Hold, A Average, B
Max Hold, B Min
Held and B Average.
Trace Trace A normal DET NRM DET? 0: normal A
detector Positive DET POS I: Positive A
Negalive DET NEG 2: Negalive A
Sample DET SMP 3: Sample A
‘lrace B normal DETB NRM DETB? 0: normal B
Positive DETB POS 1: Positive B
Negative DETB NEG 2: Negative B
Sample DETB SMP 3: Sample B
Deteclor Sclection AUTO DETSCL AUTC(DETSEL?  |0: MNL A&DB |Cormmon [or the [ol-
MANUAL |DETSEL MNL 1: AUTO Agp |lowing functions: A
Max Hold, A Min
Hold, A Average, B
Max Hold, B Min
llold and B Average.
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Table 5-1 A Key/B Key (Trace A/Trace B) (3 of 3)

Talker Request

Pancl

Funclion Listener Codc . . - Remarks
Code Cutput Format Key
Artificial Analog | Artilicial Analog ON ANLG ON ANLG? 0: OI'T A
OFF ANLG OFF 1: ON A
Display Mode PAUSE ANLGDSP PAUS [ANLGDSP? |0: PAUSE A
CONT ANLGDSP CONT 1: CONT A
Sampling Times ANLGTM * ANLGTM?  |Integer (2 to 32) A
Y display mode Available only when
Cursor ANLGDLT CUSR |ANLGDLT? [0: Cursor A |the XY cursor is set
Data ANLGDLT DATA 1: Data e an.
XY Cursor XY Cursor ON XYCSR ON XYCSR? 0: OFF A&B
Orr XYCSR OIT 1: ON A&D
X Cursor Position CSRX * CSRX? Frequency/hour A&B
Y Cursor Position CSRY * CSRY? l.evel A&B
Reading ol AX valuc — CSRDX? Frequeney/Time A Available only when
Reading of AY value — CSRDY? Level the XY cursor s scl
o on.
Sel Anchor SETANC — — A&DB
Remove Anchor RLSANC — — A&B
Trace Data Output from A memory ASCII | — TAA? 5 bytes + Delimiter For 1 point
BINARY | — TBA? 2 byles < 1001 points LO1 signal
(or 501 points)
Output from B memory ASCHL [— TAB? 5 byies + Delimiter Tor 1 point
BINARY [— TBB? 2 bytes % 1001 points EOT signal
(or 501 points)
Input from A memory ASCII TAA —_— —_— For | point
BINARY (TBA — — LO1 signal
Input from B memory ASCIT TAB — — For 1 point
BINARY | TBR — — EO1 signal

Table 5-2 ATT Key (Attenuator)

. . j Talker Request
Function Listener Code - Pancl Key Remarks
Code Ontput Format
Attenuator ATT AT * AT? Level ATT
ATT AUTO AA AA? 0: MNL ATT
I AUTO

Min. ATT ATMIN * ATMIN? Level ATT

Min.ATT ON ATMIN ON[*] ATMINON? 0: OFF ATT

QOFF ATMIN OFF 1: ON AT
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Table 5-3 CAL Key (Calibration)

] . . Talker Request
Function l.istener Code Panel Key Remarlks
Code Chput Format
Calibration  |[Cal AL CLALL — — CAL
Tolal Gain Cal. CLGAIN — — CAL
Tnput ATT Cal. CLATT — — CAL
IF Step AMP Cal. CLSTEP — —_— CAL
RBW Swilching Cal. CLRBW — — CAL
Log Linearity Cal. CLLOG — — CAL
Amplimde MAG Cal. CLMAG — — CAL
PBW Cal. CLPBW — — CAL
Calibration level CLN * CLN? Level CAL
Cal 10 M Reference Coarse CLCREF * CLCREF? [nteger (0 to 235) CAL
Cal 10 M Reference Fine CLFRLI * CLEFREL? Integer (0 Lo 255) CAL
Cal 10 M Reference Default CLDREF — — CAL Saves the cor-
rection valuc.
Cal 10 M Reference Store CLSREF —_— — CAL Initializes the
correction
value.
Freq Corr ON FC ON FC? 0: OFF CAL
OFF FC OFF 1: ON CAL
Cal Corr ON CCON e 0: Orr CAL
QOFF CC OFF 1: ON CAL
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Table 5-4 CONFIG Key (Configuration)

. . j Talker Request
Function Listener Code Panel Key Remarks
Code Chtput Format i
[Trace Point | Number of points 301 points TPS I'P? 0: 501 points CONFIG
switching 1001 points TPL 1: 1001 points CONFIG
Printer Color mode PRT COL — — CONFIG
output Simple color image Standard Size PRT SCOL.I. — |— CONFIG
Reduced Size PRT SCOLS — — CONFIG
Gray mode PRT GRY — — CONFIG
Monochrome L. size PRT MOL. —_— — CONFIG
S size PRT MOS — — CONFIG
Printer command ESC/T PRTCMD ESC [— — CONFIG
PCI. PRTCMD PCI. [— —_— CONFIG
LSC/P Raster PRTCMD LSCR [— — CONFIG
Menu Print ON MNPRT ON MNPRT? | (): OFFF CONFIG
OFF MNPRT OFF 1: ON
Paper [Feed ON PFELED ON PFEED? | 0: OFT CONFIG
OFF PFEED OFF 1: ON
Execution of the command [ICOPY — — COPY
Bitmap file |Copy image COLOR HCIMAG COL [— —_— CONTIG
Simple color image HCIMAG SCOL [ — — CONFIG
GRAY [ICIMAG GRY [— —_— CONFIG
MONO HCIMAG MON [— — CONFIG
Compression  ON HCCMPRS ON [— — CONFIG
OFF [NCCMPRS OFF [ — — CONFIG
File No. HCTILE * — Inieger (000 1o 999) CONIIG
Menu Print ON MNPRT ON MNPRT? | (): OFFF CONFIG
OFF MNPRT OFF 1: ON
LCxecution of the command HCOPY — — COPY
Reading image data — BMP? |binary data <EQT=
Copy Config |Copy [Device Printer NCDEY PRT |— |— CONFIG | Areaenclosed
Menmiory card A HCDLV MA . |— | — CONLIG  |with thick
Memory card B HCDEVMB | | — CONFIG [lines is for
optional func-
tions.
Floppy disk HCDLV DD [— — CONIIG
Execution of the command HCOPY — —_— CcOPrYy
Indication Annotation  ON ANNOT ON ANNOT? | (): OFF CONFIG
Orr ANNOT OIT 1: ON
Others Reading machine version — VER? |0: R3267
1: R3273
2: R3264
Reading machine type (Character string) |— TYDP? |Character string + Delimiter
Reading the revision — REV? | Character string + Delimiter
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Table 53-5 COUPLE Key (Couple Function)

. . i Talker Request
Function Listener Code Panel Key Remarks
Code Output Format i
Couple function |RBW RB * RB? Frequency COUPLE
REBW AUTO BA BA? 0: MNL COUPLLE
1: AUTO
VBW VB * vB? Frequency COUPLE
VBW AUTO VA VA? 0: MNL COUPLLE
1: AUTO
Sweep l'ime SwoE Sw? Time COUPLE
ST * ST? Time COUPLLE
Sweep Time AUTO AS AS? 0: MNL COUPLE
1 AUTO
Couple All AUTO AL AL? 0: MNL COUPLLE
1: ALL AUTO
RBW: SPAN CORS * CORS? Ratio (0.001 to 0.1) COUPLE
REBW: SPAN ON CORS ON|*] CORSON? 0: OI'T COUPLLE
OFF CORS OFF 1: ON COUPLE
VBW: RBW COVR * COVR? Ratio (0.003 10 3} COUPLE
VBW: RBW ON COVR ON|*| COVRON? 0: OI'T COUPLLE
OFF COVR OFF 1: ON COUPLE
PLIL bandwidth ~ AUTO PLLBW AUTO PL.LLLBW? 0: Auto COUPLE
Wide PLLBW WIDE 1: Narrow COUPLLE
Medium |PLLBW MID 2: Medium COUPLE
Narrow PLLBW NARW 3 Wide COUPLE
REBW<=100Hz
Digital DRBW ON DRBW? 0: Analog COUPLE
Analog DRBW OFF 1: Digital COUPLE
IF/ADC Over range slatus | — DRBWOV? 0: Normal COUPLE
1: Over range
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Table 5-6 FORMAT Key (Display Format) (1 of 2)

] . . Talker Request
Function listener Code Panel Key | Remarks
Code Output Format i
Limit |Selecting limit ling types
line Frequency domain LIMTYP FREQ) LIMTYP? 0: Frequency domain FORMAT
Time domain LIMTYT TIME 1: Time domain FORMAT
PASS/FALL judgment ON PFC ON PEC? 0: OFF FORMAT
OrF PI'C OFF 1: ON FORMAT
Reading the judgment result — PFI? 0: PASS FORMAT
1: BFAIL
Reading the judgment result —_— OPL? 0: PASS FORMAT
{in detail} 1: FAIL (Upper)
2: FAIL (Lower)
3: FAIL (Upper & Lower)
4: Error
Upper side FAIL paints — FPU? Number of points n<DLM>  [FORMAT |Outputs 10
Reading f1. 11<DLM:=>... tn, In sets Max.
<DLM> <DLM>
lL.ower side FALL points — FPL? Number of points n<DI.M>  |FORMAT | ~Delimitor
Reading f1, 11<DLM=... fn, In
<DLM>
Limit Line 1
ON L.MTA ON [LMTA? 0:0FF FORMAT
Orr LMTA OFF 1: ON FORMAT
PASS range ABOVE the Line  [LARNG ABOVE |LARNG? 0: Above the Line FORMAT
BEILLOW the l.ine  [LLARNG BELOW 1: Below the I.ine FORMAT
Cnlering data in the table LMTAIN * — Frequeney {Time), Level FORMAT
Deleting the table LMTADEL — — FORMAT |Deleting all
data in the
lable
Limit Line 2
ON LMTB ON [LMTB? 0:0FF FORMAT
OFF LMTB OF 1: ON FORMAT
PASS range ABOVE the Line  [LBRNG ABOVE |LBRNG? 0: Above the Line FORMAT
BEL.OW the Line [L.LBRNG BELOW 1: Below the Line FORMAT
Cnlering data in the table LMTBIN * — Frequeney {Time), Level FORMAT
Deleting the table LMTBDEL — — FORMAT |Deleting all
data in the
lable
X position mode
Absolute mode  |LIMPOS ABS LIMPOS? 0: Absolute mode FORMALT
Relative modc LIMPOS RCEL I: Relative mode FORMAT
X reference position
On the left side LIMXREF LEFL LIMXREFSW? [0: On the left side FORMAT
In the center of the sereen LIMXREL CENT L: In the center of the screen |[[FORMAT
At the user-defined position LIMXREF UDEF |*] 2: At the user-detined position [FORMAT
Reading of X reference position — LIMXREE? Frequency/l'ime

5-27



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

5.2,9 GPIB Command Codes

Table 5-6 FORMAT Key (Display Format) (2 of 2)

] . . Talker Request
Function Listener Code Panel Key Remarks
Code Output Format .
Limit line | X-axis display position offset LIMSFET * LIMSET? Frequency/lime |FORMAT
Y posilion mode
Absolute mode LIMATPOS ABS LIMATPQOS? 0: Absolute FORMAT
modc
Relative mode LIMAPOS REL 1: Relative mode | FORMAT
Y -axis reference position TOP LIMY REF 1TOP LIMYREFSW?|0: TOP FORMAT
BOTTOM [LIMYRED BOTM 1: BOTTOM FORMAT
lser Def  [L.IMYREF UDEF[*] 2: User Def FORMAT
Reading of Y reference position — LIMYREEF? l.evel FORMAT
Y-axis display position ollsct LIMASIT * LIMASIT? Lewel FORMAT
Limit line automatic adjustment LMSFAT — — FORMAT
(Auto Adjust)
Display | Display line 1. #* (DI l.evel FORMALT
line Display linc ON DL ON[*] DLON? 0: OLT FORMAT
OFF DL OFF 1: ON FORMAT
Label Writing, label ILON Label name [L.B? Character string | FORMAL" |l.abel name:
Maximum 30 charac-
lets.
Deleting label LOF — — FORMAT
Result Specification of the result display
display  |area position
Lower right RLSPOS LOW RLSPOS? 0: LOW FORMAT
Upper left RESPOS UP 1: P FORMAT
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Table 5-7 FREQ Key (Frequency)

. . Talker Request
Function Listener Code _ - _ Pancl Key Remarks
Code Output Format
Frequency |Center [requency Cl* cre? Trequency TRLQ
CF step size Cs * Ccs? Frequency FREQ
CF step size AUTO CA CA? (: MNL. FREC
1. AUTO
Freq Offset size FO* FO? Frequency FREQ
Freq Offset size ON FO ON[*] FOON? 0 OFF FRECG
orr TOOIT 1: ON TREQ
Start frequency FA* FA? Frequency FREQ
Stop frequency FB* FB? Frequency FRECG
Presel tune
Adto Tune PPA — — FREQ Valid for the R3267 and
Manual ‘lune PPM * PPM? Integer (-100 to 100) |FREQ 13273 only
Presclector 1.6 GHe  |PRESL STD PRESL? 0: 1.6 GHx TRL) Arca cnclosed wilh thick
Preselector 3.6 GHz | PRESL EXTD 1: 3.6 GHz FREQ lines is valid only lor the
P i i ———— | 30.6'7
Internal mixer MXI] MXR? (: INT (Internal) FRECG
Cxicrnal mixer MXE 1. EXT (Cxternal) TRL) Arca cnclosed with dashed
Signal Ident  ON SIGID ON SIGID? 0: OFF FREQ lines is valid only for the
QOFF SIGID OFF 1: ON FRECG R3273
Posilive bias MXP * MXP? Lewel TRL)
Negative bias MXN * MXN? Level FREQ
Reading the bias mode |— MXON? Q): Positive bias FRECG
1: Negative bias
Band selection BNIY * BND? Integer FREQ
Band lock ON BNDLC ON BNDLC? 0: Or'r TREQ
OFF BNDLC OFF 1: ON FREQ
Average loss AGL* AGL? l.evel FREQ
Average loss ON AGL ON[*] AGLON?  |0: OFF TREQ
QOFF AGL OFF 1: ON FREQ
l.0ss vs Freq ON 1L.VF ON [VF? 0 OFF FREQ
Orr LVE OFTF 1: ON TREQ
Entering Loss vs Freq LVFIN * — Frequency, Level, FREQ
Bias
IDeletinﬁ Loss vs Freﬂ LVFDEL — — FREQ IDeleting all data in the table
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Table 5-8 LEVEL Key

. . Talker Request Panel
Function Listener Code Remarks
Code Output Format Key
[ReTerence level | Reference lovel RI. * RIL? lLevel LEVEL
X dBAdiv DD * DD? 0: 10 dB/ LEVEL
1: 5 dB/
2:2dB/
3:1dB/
4: 0.5 dB/
Linear scaling factor x1 L1 L1.? 0:x1 LEVEL
x2 LL2 1: %2 LEVEL
x5 LLS 2: x5 LEVEL
x10 11O 310 LEVEL
Relerence level unils displayed
dBm AUNITS DBM  |AUNITS? |0: dBm LEVEL
dBmV AUNITS DBMVY I: dBmVY LEVEL
dBuv AUNITS DBUV 2: dBuv LEVEL
dBuVemft |AUNITS DBEMF 3: dBu Vet LEVEL
dBpwW AUNITS DBPW 4: dBpW LEVEL
W AUNITS W 5 W LEVEL
v AUNITS V 6v LEVEL
l.evel offset RO * RO? lLevel LEVEL
Level offset ON RO ON|*] ROON? 0: OIT LEVEL
OFF RO OFF 1: ON LEVEL
Level offset l.evel offset ON CRON CR? 0: OFF LEVEL
Orr CR OIr 1: ON LEVEL
Entering correction factor (in the table) |CRIN * — Frequency, Level [LEVEL
Deleting correction factor (from the table) |CRDHEL — — LEVEL |Deleting all data
in the table.
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Table 5-9 MEAS Key

5.2.9 GPIB Command Codes

. . Talker Request Panel
Function Listener Code Remarks

Code Qutput Format Key
X dB Down Valle of X 4B down MKBW * MK By ? Level MEAS
X dB down XDB — —_— MLCAS
X dB down Left XDL — — MEAS
Right XDR — —_— MEAS
Dhsplay mode RCL. DCo DC? 0: Relative mode  |MLCAS
ABS. L. DCl 1: Absolute mode |MEAS

(Ll sidce)
ABS. R. DC2 2: Absolute mode |MEAS

(Right side)
Continuous dB Down ON CDB ON Ccni? 0: OFF MEAS
oI (CDB Orr 1: ON MLCAS
Frequency counter Counter ON COUNT ON COUNT? 0: OFF MEAS
OFF COUNT OFF 1: ON MEAS
Resolution 1 kHe CNO CN? 0: 1 kHz MLCAS
100 Hz CNI 1: 100 Hz MEAS
1011z N2 21011z MEAS
1 He CN3 3: 1Hz MLCAS
Reading counter value — CNRES? Frequency MEAS
Tonit Naoise/l 17 NI * NI? Frequency MEAS
dBm/Hz ON NIM NION? 0: OFF MLCAS
dBuvVAHz ON NI 1: dBm/Hz MEAS
dBc/l Iz NIC 2: dBuvAI Iz MEAS
Noise/He OIT NIF 3: dBe/He MLCAS
Reading the result — NIRES? Level MEAS
Fixed Marker Peak FXPK — — MEAS
Intermodulation distortion | 3rd Order Measurc PKTHIRD — — MELCAS
AM measurement % AM measurement ON AMMOD ON  [AMMODON? |0: OFF MEAS
OFF AMMOD OFF 1: ON
Reading ol the resull — AMMOD? Valug (%)
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5.2,9 GPIB Command Codes

Table 5-10 MKR key (1 of 2)

2: Trace B

] ] Talker Request Panel
Function Listener Code Remarks
Code Qutput Format Key
Marker | Marker ON MN[*] MN? 0: Marker OFF MKR
1: Normal marker
2: Delta marker
OFF MKOFF — MKR
MO — MKR
Delta marker ON MKD[*] — Frequency (Time) MKR
Reading Marker —_— MF? Frequency ('lime) MKR | When set to Delta mode,
frequency (time) frequency (time) is used.
Reading marker level — ML? [.evel MKR | When set to Delta mode,
level is used.
Reading marker — MI'L? Marker [requency (lime} and MKR | When sct lo Della mode,
frequency (time) and marker level frequency (time) difference
marker level and level difference is
used.
Normal marker MEK[*] — Frequency ('l'ime) MKR
MEKN][*] — MKR
Reading Delta marker | — MDF1? Normal marker frequency (time) |MKR
absolule [requency
Reading Normal marker |— MDL1? Normal marker level MKR
abselutc level
Reading Delta marker | — MDF2? Delta marker frequeney (level) [MKR
absoelute frequency
Reading Delta marker | — MDI.2? Delta marker level MKR
absolute level
Fixed marker ON FX ON FX? 0: OFF MKR
Ol X OIr 1: ON MKR
1/Delta marker ON REDLT ON REDLT? 0: OFF MKR
OFF REDLT OFF 1: ON MKR
Signal track ON SG ON 8G? 0: Orr MKR
QFF 5G OFF 1: ON MKR
Marker step size MPM * MPM? Frequency (time} MKR
Marker step sizce AUTO |MPA MPAY 0: MNL MKR
1: AUTO
Specifying the coupling MKR
with the marker
Coupling OFF CPLMK OFF CPLLMK? 0: Without coupling MKR
Coupling with Dclta CPLMK DLT 1: Coupling with Delta marker  |MKR
marker
Coupling with Anchor [CPLMK ANC 2: Coupling with Anchor MKR
Coupling with the limit  |CPL.MK 1.1.IN 3: Coupling with the limit line MKR
line
Coupling with the CPLMEK DN 4: Coupling with the display ling [MKR
display line
Coupling with Trace A |CPLMK TRA 5: Coupling with Irace A MKR
Moving the marker
belween the traces
Trace A MKTRACE TRA | MKTRACE? |0: Blank MKR
I'race B MKTRACE TRB I: lrace A MKR
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Table 5-10 MKR key (2 of 2)

. . Talker Request Panel
Funetion Listener Code Remarks
Code Output Format Key
Marker [ Multi-marker ON MILT ON M7 0: OFF MEKR
Qrr MLT OFF 1: ON MKR
Moving the active MKJ[*] — Frequency (time) MKR
marker
MEN[*] —_— MKR
MN[*] — MKR
Multi-marker No.1
ON MLN1[*] —_— Frequency (time) MKR
QOFF MILF1 —_ —_ MK}
Multi-matker No.2
ON MLN2[*] —_— Frequency (time) MKR
QOFF MI.E2 —_ —_ MK}
Multi-matker No.3
ON MLN3[*] —_— Frequency (time) MKR
QOFF MI.F3 — —_ MK}
Multi-matker No.4
ON MLNAT*] —_— Frequency (time) MKR
QOFF MI.F4 —_ —_ MK}
Multi-matker No.3
ON MLN3[*] —_— Frequency (time) MKR
QOFF MI.ES — —_ MK}
Multi-matker No.6
ON MLNG[*] —_— Frequency (time) MKR
QOFF MI1.F6 — —_ MK}
Multi-matker No.7
ON MLNT[*] —_— Frequency (time) MKR
QOFF MIET — —_ MK}
Multi-matker No.8
ON MLNE[*] —_— Frequency (time) MKR
QOFF MI.F8 — —_ MK}
Multi-matker No.%
ON MLN9[*] —_— Frequency (time) MKR
QOFF MI1.F9 — —_ MK}
Multi-marker No. 10
ON MLN10[*] —_— Frequency (time) MKR
QOFF MLE10 — —_ MK}
Reading all [requencics |— MLSE? | Frequencics (<10 and Delta marker | MKR | A total ol 11 outputs.
of the multi-markers
Reading all levels for the |[— MLSL? | Levels {x10) and Delta marker MKR
multi-markers
Peak list Frequency PLS FREQ — — MKR
level PLS LEVEL — — MEKR
orr PLS OIT —_— —_— MKR
Reading the peak list — PKLST? |Number of settings n<DLM= MKR |<DLM=>=Delimiter

Frequency (Lime) 1, Level 1<DLM=>

Frequency (time) n, Level n<DIL.M>
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Table 5-11 MKR — Key (Maker —)

] . . i Talker Request
Fungtion Listener Code Panel Key Remarks
Code Output Format i
Marker — Marker — CF MKCF — — MKR —
MC — — MKR —
Marker — Ref MERL — — MKR —
MR — — MKR —
Marker — CT Step MKCS —_— — MKR —
MO — — MKR —
AMarker — Span MTSP — — MKR —
DS — — MKR —
AMarker — CF MTCF — — MKR —
AMarker —= CF Step MTCS — — MKR —
M1 — — MKR —
Marker — Marker Step MEMES — — MKR —
M2 — — MKR —
AMarker — Marker Siep MTMKS —_— — MKR —
M3 — — MKR —
Peak — CF PKCF —_— — MKR —
Peak — Rel PKRL — — MKR —
Table 5-12 POWER Key (Power measurement) (1 of 2)
: . Talker Request
Funetion Listener Code Panel Kev Remarks
Codce Qutput Formal )
Power Number of averaging PWTM * PWIM? Integer {1 to 999} POWER
measurement [hannel power PWCII PWCII? l.evel, [evel POWER
Rceading channcl powcer status |—— PW(CHON? 0: Power measurcment  |[POWER
Orr
1: Channel power ON
Channel (window) position WX * WLX? Frequency in the center |POWER
of the window (Starting
from the lefl edge in
time)
Channel (window) width WDX * WDX? Frequency (time) POWER
‘Total power PWITOTAL PWIOTAL? l.evel, Level POWER
Rcading the status ol the otal  |— PWTOTALON? |0: Power measurcment  |POWER
power OFF
2: Total power ON
Average power PWAVG PWAVG? Level, Level POWER
Reading the average power — PWAVGON? |0 Power measurement | POWER
status OFF
3: Average power ON
Power measurcment O PWM — — POWER
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Table 5-12 POWER Key (Power measurement) (2 of 2)

. . i Talker Request
Function Listener Code Panel Key Remarks
Code Output Format .
[ACP ACP measurement mode ON | ACP ON ACPON? |0 OFF POWER
measurement OFF  |ACP OFT 1: ON
Reading the result — ACT? Number ol sets n<DLM> | POWER Qutputs 3 sets Max.
Lower] Frequency, 1evel <DLM>=Delimiter
<DLM=
Lowern Frequency, Level
<DLM=
—_— ACPREF?  |Reference power (Level)
LCntering CS/BS table CSBSIN * — LCater CS [requency lirst | POWER
and then BS frequency.
Carricr bandwidth CARRBS* CARRBS? |BS [requency
Deleting CS/BS table CSBSDEL — — POWER Deleting all data in
the table.
Number of averaging ACPAVG * ACPAVG? | Integer (1 to 999) POWER  [Set this field to
OFF when "1" is
specilicd.
Parameter setup
Default ACPST USR ACPST? 0: ST (Unused) POWER
Manual ACPST MNL 1: Delaull
Define — Default |ACPST DEF 2. Manual
Sereen Full ACPSCR FULL [ACPSCR?  [(: Fyll-screen POWER
Scpa ACPSCR SEPA 1: Separalc screen
Carrier ACPSCR CARR 2: Full-screen{Carrier)
ACP Graph ON ADG ON ADG? 0 OFF POWER
OFT ADG OFTF 1: ON
Symbol rate 1/T SYMRT * SYMRT? Frequency (1 Hz to 1 POWER
(iHz)
Rolloff factor REACT * REACT? Real number (0.01 to POWER
0.99)
VNwquist filter ON NQST ON NQST? 0 OFF POWER
orr NQST OFT 1: ON
BS Window ON ACPBSW ON |ACPBSW? |0 OFF POWER
OFF ACPBSW OFF 1: ON
Noise correction ON ACPNCOR ON |ACPNCOR?|0: OLT POWLR
OFF ACPNCOR OFF 1: ON
Noise power measurement
frequency/bandwidth
Specification AUTO ACPNCOF AUTO | ACPNCOF? [0: Manual POWER
MANUAL [ACPNCOF MNL 1: Aulomalic
Noise power measurement ACPNCSBS*  |ACPNCSBS? [nes, nbs POWER nes: Noise power
frequency/bandwidth measurement fre-
quency
nbs: Noise power
measurement band-
width
‘I'he noise correction status of  |[— ACPNCST? | (:Not applied POWER
the measurement result 1: Applied
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ommand Codes

Table 5-13 PRESET Key (Initialization)

. . . Talker Request
Funclion Listener Codc . - Pancl Key Remarks
Code Output Format
Preset Instrument presel 1P —_— — PRESET
Table 5-14 RCL Key (Reading Data)
] . . Talkcr Request
Function l.istener Code Panel Key Remarks
Code Output Format
Recall RC REG_nn — — RCIL. nn: 00 to 10
RC [ilc name — — RCL File name: Maximum 8 characiers.
Table 5-15 SAVE Key (Saving Data)
Function Listener Code falker Request Panel Key Remarks
Code | Output Format y
Save Save SV REG mn — — SAVE nn: 00 to 10
SV file name — — SAVE File name: Maximum 8 characters.
Dreletion DEL RCG nn —_— —_— SAVE
DEL file name |[— — SAVE
Memory card The area within the thick lings is for optional
tunctions.
Initializing the card [ MMI A: — — SAVE I'he drive can be specified as MA.
MMI B: — — SAVE The drive can be specilicd as MDB.
All copy ALLCOPY A: B: [— — SAVE Either "MA:" or "MB" can be specified.
Drive selection DEV RAM: — — SAVH
DLV A: — — SAVE
DEV B: — — SAVE
Floppy Disk  |Initializing the disk |MMI FID: — —_— SAVE
Drive sclection DEV RAM: — — SAVE
DEV ED: — — SAVE

Table 5-16 SPAN Key (Frequency Span)

[requency span

. . Talker Request
T'unction Listcner Code _ Pancl Key Remarks
Code QOutput Format

I'requency span Sp* sp? Irequency SPAN
Full span FS — — SPAN
/ero span 75 — — SPAN
Lasl span LS — — SPAN

LTS —_— —_— SPAN
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Table 5-17 SRCH Key (Peak Search)

] . . Talker Request
Function Listener Code Panel Key | Remarks
Code Qutput Format ;

Peak search | Peak search PS — — SRCII
Next peak NXP —_— —_— SRCH
Next peak LEFT NXL — — SRCH
RIGIIT NXR —_— —_— SRCII
Min. peak MIS —_— —_— SRCH
Next Min. peak NXM — — SRCH
Continuous peak ON CP ON cp? 0: OFF SRCII
Orr CP OFT 1: ON SRCH

Search condition
X-axis range AlLL MEKSX ALL MKSX? 0: ALL SRCII
INNER Limit MKSX IN 1: INNCR Limit SRCH
OUTER Limit MKSX QUT 2: OUTER Limit SRCH
Limit position MKSPOS * MKSPOS? | Frequency in the center of | SRCIHI

the window (Starting from
the left edge in time)
Limit width MKSWID * MKSWID? |Frequency (time) SRCII
Couple to F (T) ON MKSCPL ON MKSCPL? |0: OFT SRCH
OFF MKSCPL OFF 1: ON SRCH
Y-axis Range

ALL MKSY ALL MKSY? 0: ALL SRCH
Display Line MKSY DLIN 1: Display Line SRCH
l.imit L.ine MKSY LIIN 2: Limit [.ine SRCII
Display Line ABOVE (he line | MKSYDL ABOVE  [MKSYDL? |0: ABOVE the Line SRCH
BELOW the line |MKSYDL BELOW 1: BELOW the Line SRCH
Limit Line | ABOVE the line  |MKSYLA ABOVE  [MKSYLA? |0: ABOVE the LLine SRCII
BELOW the line  |MKSYLA BELOW 1: BELOW the Line SRCH
Limit Line 2 ABOVE the line |MKSYLB ABOVE [MKSYLB? |0: ABOVE the Line SRCH
BELOW the line  |MKSYI1.B BELOW I: BELLOW the l.ine SRCII
Peak AY div Dy * DYy? Real number (0.1 (o 10.0)  |[SRCH
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Table 5-18 SWP/SINGLE Key (Sweep Time)

. . Talker Request
Function Listengr Code Panel Key Remarks
Code Qutput Format .
Sweep condition | Sweep mode — SWM? 00: Normal & Full SWP
01: Normal & Window
10: Manual & Full
11: Manual & Window
20: Single & Full
21: Single & Window
Normal CONTS — — SWP
SN —_— —_— SWP
Single SNGLS — — SINGLE
Sl — —_— SINGILE
Window Sweep ON WDOSWP ON WDOSWP? 0: OI'F SWP
OFF WDOSWP OFF 1: ON SWP
Sweep Reset & Start SR — — SwWp
Take Sweep TS — — SWP
Gated Sweep ON GTSWP ON GTSWD? 0. OFF SWP
OFF GISWP OFF 1: ON SWP
Galte Positlion GTPOS * GTPOS? Time SWP
Gate Width GTWID * GTWID? Time SWP
Gate Source [F Signal GISRC IF GTSRC? 0: Ext I'rigger SWP RF is option.
LCxt Trigger GTSRC CXT 1: IF Signal SWP
Ext Gate In GTSRC EGT 2: RF Signal SWP
RF Signal GTSRC RF 3: Ext Gate [N Swp
Trigger modce Free Run TRGSRC FREL TRGSRC? 0: I'ree Run SWPp
Line TRGSRC LINE 1: Line SWP
Video I'RGSRC VIDEO 2: Video SWp
Lxt TRGSRC EXT 3: Ext SWP
TF Signal TRGSRCIF 4: TF Signal SWP
RF Signal I'RGSRC RF 5 RF Signal Swp
Trigger Slope - TRGSLPI'ALL TRGSLE? 0: - SWP
+ TRGSLP RISE 1.+ SWP
Trigger |.evel I'RGIVI. * TRGIVL? Integer {%o) SWP
Delay Time TRGDT * TRGDT? Time (Sweep lime to 1 | SWP
sec)
Sweep Time SW* SwW? Time SWp
ST * ST? Time SWP
Sweep I'ime AUTO AS AS? 0: AUTO SWP
1: MNL SWp
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Table 5-19 UTIL Key (Utility) (1 of 3)

o . Talker Request Panel
Function Listener Code Remarks
Code Output Format Key
[OBW OBW measurement mode
Measure- ON OBW ON OBWON? 0: OFT UTIL
ment OFF  |OBW OFF 1:ON UTIL
Reading the resnlt — OBW? OBW, Fe LT | A total of 2 ontputs
(Both for Frequency)
OBW% OBWPER * OBWPER? Real number (10.0 to 99.9%) UTIIL.
Avc¢raging number AVGODBW * AVGOBW? Integer (1 1o 999) UTIL |Use "OFT" when 1" is
sel.
Parameter setup
[Default OBWST USR OBWST? 0: STD (Unused) UTIIL.
Manual OBWST MNL 1: Delaull UTIL
Define — Default OBWST DEF 2: Manual UTIL
Harmon- |[larmonics measurement
ics maode
measure- ON THARM ON TTARMON? (: OFF UTTI.
ment OIT  |HARM OFF 1: ON UTIL
Reading the result values — HARM? Number of sets n<DLM=> UTIL |n=HRMNIIM?
Frequencyl, Levell<DLM> <DLM>=Dclimilcr
Frequency n, Level n<DLM>
Harmenics Number HRMNUM * HRMNUM? Integer UTIL
Fund Frequency HRMFND * HRMFND? Frequency UTIL
Fund Frequency ON THRMEND ON | TIRMENDON? 10 OFF UTTI.
OFT HEMI'ND OFFF 1: ON UTIL
Spurious |Spurious measurement ON | SPURI ON SPURION? 0: OFF UTIL
OFF | SPURI OFF 1: ON UTTI.
Reading (he result values — SPURI? Number of times the megsurement | UTIL [ Number of times the
tah1§ 0-DLM= measurement table
ml fPT\_WM]I LA must be repeated (0 to
L 10)
Iml, Im1. jm1~<DLM:=> m: Number ol times
m2=DI.M:= the spurious must be
1,11, 1=DLM= repeated (0 to 10)
fm, Im2, jm2<D M> I* Zgl‘::::)’:l‘: E:gl“emy
J: Test conclusions
““1‘[".‘5]1'11“’1; DM <DI.M>=Delimiter
fm.n Imn, jmo=DLM=>
Table sclection SPRTBL * SPRTBL? Integer (1 1o 3} UTIL
Saving the table information | SPRSV — UTIL
[.oading the table SPRILDY — — LTI
information
Cntering data in the table SPRIN # —_— * Inpul number (intcger), start | UTIL
frequency, stop frequency,
RBW and limit value
[eleting the table SPRDEL — — UTH. | Delgting all data in the

table.
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Table 5-19 UTIL Key (Utility) (2 of 3)

o . Talker Request Panel
Function Listener Code Remarks
Code Output Format Key
Eye Eve opening ratio ON FYEOPN ON  |EYEOPNON? |0; OFF UL
opening OFF EYEOPN OFF 1: ON
measure- | Reading the result — EYEOPN? di, dz2 UTTL. |d1: Opening ratio
ment (for amplitude)
d2: Opening ratio
{lor timc}
Number of samples EYESMP * EYESMD? Integer (2 to 999) UTIL
Positioning the Y cursor EYEAMPM EYEAMPM? | level UTTL.
automatically
Internal jitter compensation
ON EYECOR ON EYECOR? 0: OFF UTIL
QOFF EYECOR OFF 1: ON
Phase C/N measurement mode
noise ON CNIS ON CNISON? 0: OFF UTIL
feasure- OFF  |CNIS OFF 1: ON
ment Ollset frequency data read- | —— CNIS? Scl number n<DLM> UTIL |<DLM>=Dclimilcr
out Offset frequency 1
Level 1<DLM>. ...
Olfset [requency n,
Level n<DI.M>
Table input CNOFSIN * — Ollsel frcquency UTIL
Deleting the table CNOFSDEL — UTIL | Deletes all data from
the table.
Signal track ON CNSIG ON CNSIG? 0: OFF Ut
OrF CNSIG OFT 1: ON
Average number CNAV(G * CNAV(G? Integer (1 to 999) UTIL | When 1 is specitied,
the average [unction is
turned off.
Phase Phasc jiller measurement
jitter modc
measure- ON PIIT ON PIITON? 0: OFF UTIL
ment OFF | PIIT OFF 1: ON
Result value readout — PIT? Carricr level. tolal $SB noise |UTIL
and phase jitter
Starl ofls¢l [requency PISRTO * PISRTO? Offsct frequency UTIL
Stop offset frequency PISTPO * PISTPO? Offset frequency
Signal track ON PISIG ON PISIGY? 0: OFF LTI
Orr PBISIG OI'T 1: ON
Average number PIAVG * PIAV(G? Integer (1 to 999) UTIL |When | is specified,
the average [unclion is
turned ofl.
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5.2.9 GPIB Command Codes

Talker Request

Functlion Listencr Codc . - Remarks
Code Output Format Key
IV IM measurcment mode
measure- ON MM ON TMNMON? 0: OFF UTIL
ment OFF  [IMM OFF 1: ON
Relerence wave data read- | — IMMRLI? Frequency, Level UTIL
out
Delta frequency readout —_— IMMDFE? Delta frequency
Distortion signal data read- |— IMMRES? Set number n <DI.M> UTL. |n: Result set number
out LL1,LIL, UL, UN<DLM=> corresponding to the
LL2,LJ2UL2,UI2<DLM> degree
LLn: Level dillerence
I.Ln LIn ULn Utn=DLM=> in the lower fre-
quency signal
<DLM>=Delimiter LIn: Pass/Fail judg-
ment result [or
the lower fre-
quency signal
0: Pass
1: I'ail
-1: Judgment oll
ULn: Level difference
for the upper fre-
quency signal
Uln: Pass/Tail judg-
ment result for
the upper fre-
quency signal
Degree setting IMODR * IMOIDR? [egree UTH. |Only 3,5, 7or 9canbe
specitied.
Criteria input
3 rd order IMLS3 * IMLS3? Level UTIL
5 th order IMLSS * IMLS5?
7 th order IM1.87 #* IMI.877
9 th order IMLS9 * IMLS9?
Pass/Fail judgment
ON IMPFC ON IMPFC? {: OFF UTIIL.
orr IMPI'C OFTF 1: 0N
Average number IMAVG * IMAVG? Integer (1 to 999) UTIL |When 1 is specified,
the average function is
turned olT.
HI sense mode ON IMHS ON TMHS? 0: OFF UTIL
OFF IMIIS OFF 1:0ON
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Table 5-20 WINDOW Key (Window)

] . . Talker Request
Function Iistener Code Panel Key Remarks
Code Output Format
Window Window ON WDO ON WDO? 0: OFF WINDOW
orr WDO O 1: ON WINDOW
Window position WLX * WLX? Frequency in the center of | WINDOW
the window (Starting from
the Lell edge i (ime)
Window width WDX * WDX? Frequency {time) WINDOW
Separate screen | Separate screen
Zoom MLTSCR ZM MLTSCR? |0: Zoom OFF WINDOW
F/T MLTSCR FT 1: Zoom WINDOW
1T MLISCR I 2. FfI WINDOW
OFT (Sercen Reset)  [MLTSCR OIT 3TT WINDOW
Zoom window position ZMPOS * ZMPOS? Frequency in the center of | WINDOW
the window (Starting from
the left edge in time)
Zoom window widlh ZMWID * ZMWI1D? Trequeney {timg) WINDOW
Zoom on Window ZMON —_— —_— WINDOW
Z.o0om off ZMOFF — — WINDOW
Max poak PKZMX — — WINDOW
Next peak PKZMN — — WINDOW
3rd order peak PKZ.M3 — — WINDOW
Uppcr screen aclivated SCRSEL TRA SCRSEL? |0 Upper screen activated WINDOW
Lower screen activated SCRSEL TRB 1: Lower sereen activated WINDOW
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Table 5-21 Numeric keys/Step keys/Data knob/Unit keys (Entering data)

. . j Talker Request
Fungtion Listener Code Panel Key Remarks
Code Output Format
Entering data 0to9 0w? — —
. (Decimal point) —_— —_—
T (Step-up) up — —
L (Step-down) DN — —
GHz GZ — —
MHz MZ — —
kllz KY — —
Hz HZ — —
mv MY — —
mw MW — —
B DB — —
mA MA — —
sec SC — —
ms MS — —
us s — —
ENTER ENT — —
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Table 5-22 Miscellaneous

Function Lis;tener Talker Request Panel Remarks
Code Code Qutput Format Key
Miscellaneous | Outputting error number — ERRNO? |Integer Refer to the error
number found in
the Error Message
List.
Local LC — — LCL
Reading GPIB address — AD? Integer (0 to 30)
Specification of the delimiterCR LI <EOL= [DLO —_— —_—
LF DL1 — —
<EQI=> 1.2 —_— —_—
CRLI DL3 — —
LF <EQI> DL4 — —
Service request interruption ON S0 — —
orr S1 — —
Status clear 52 — —
Service request mask RS * | ROS? Decimal number correspond-
ing to the SR} hit
Outputting 11 of the instrument — #*11DN? Manufacturer name (charac-
ter string), instrument type
(character string), Serial
numbcr (character siring) and
revision (character siring)
Initializing the instrument *RST  |— —
Clearing the queues related to the status byte [*C1.S | — —
Accessing (he standard event chable register [*ESE | *ESE? Decimal number correspond-
ing to the register bits
Reading or clearing the standard cvent —_— *[SR? Decimal number correspond-
enable register ing to the register bits
Accessing (he scrvice request cnable register | *SRE | *SRE? Decimal number correspond-
ing o the register bils
Reading the status byte and MSS bit — *STB? Decimal number correspond-
ing Lo the stalus byle
Accessing the operation status enable regis- [OPR OPR? Decimal number correspond-
ter ing o the register bils
Reading or clearing the operation status reg- [— OPREVT? |Decimal number correspond-
ister ing to the register bits
Reading of the self test result — #1812 (: Pass For the item
1: Power Up & CPU Block which resulted in
2: Synthe Block an crror, the
4: RT Block return value is the
8: IF Output value obtainad by
16: Log/AD Block ORing the related
32: TF BLOCK bits.
P10 data output PIOOUT* | — —_—

Outputs data with
respect to 0t 255
10 the PARAL-
LELL port pins 2
thru 9 as a setof
eight-bit data.
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5.2.10 Example Programs

This section describes remote control examples used with GPIB port.

5.2.10.1 Sample Programs for Setting or Reading Measurement Conditions

CAUTION

Visual Basic 4.0 (veferved to as VB henceforth) is used in the sample programs shown here. Also,

National Instruments-made GPIB hoard (referred to as NI-made for brevily henceforth) is used
Jor the GPIB control board; NI-made driver is used for the control driver.

+  Program examples using VB

Example VB-1: Setting the center frequency after performing an analyzer master reset

Call ibclr{spa}

Call ibwrt(spa, "TP")
Call ibwrl(spa, "CI 30MZ")

" Performs a Device Clear,

" preset
* Sel the cenlter frequency (o 30 MHe.

Example VB-2: Setting the start frequency to 300 kHz, setting the stop frequency to 800 kHz and adding

50 kHz to the frequency offset,

Call ibclr(spa)

Call ibwrl(spa, "FA 300KZ")
Call ibwrt(spa, "FB 800K ~")
Call ibwrt{spa. "FO 30KZ")

* Performs a Device Clear.

* Sel the start [requency o 300 kHe.
* Set the stop frequency to 800 kl1z.
” Add 50 kHz to the frequency offset.

Example VB-3: Setting the reference level to 87 dBULV (in 5 dB/div) and the RBW to 100 kHz

Call ibclr(spa)

Call ibwrt(spa, "AUNITS DBUV™)
Call ibwrt{spa. "RL §7DB")

Call ibwri{spa, "DD 50B")

Call ibwri{spa, "RB 100KZ™")

* Perlforms a Drevice Clear.

" Set the level unit to dBUV.

* Set the reference level to 87 dB (uV).
* Set the vertical gradation 1o 5 dB/div.
* Sct the RBW (o 100 kHz.

Example VB-4: Setting the instrument using variables

Dim A As String
Dim B As String
Dim C As String

A="107
B = von
€ ="20"

Call ibclr(spa)

Call ibwrt{spa. "CF " & A & "MZ")
Call ibwri{spa, "SP " & B & "MZ")
Call ibwrt(spa, "AlI'" & C & "DB")

" Set the character string,

" Performs a Device Clear.
* Set the start frequency to A MHz.

* Set the span fequency 1o B MHe.
“Setthe AI'lU to C dB.
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Example VB-5: Saving set values in Register 5 and recalling them from Register 5

Dim LabelBuff As String * Character string butfer for the label
labelBuff = "SPECTRUM Analyzer" " Set the label.

Call ibelr(spa) * Performs a Device Clear.

Call ibwri{spa, "CI 30MZ") * Set the paramelcr.

Call ibwri(spa, "SP 1M¥™)
Call ibwrt(spa, "DET POS™)

Call ibwrt{spa, "LON " & LabelBuft) * Set the label.
Call ibwrl(spa, "SV REG_03") * Save the data in Register 5.
Call ibwrt{spa, "CF 1GZ") " Change the set parameters.

Call ibwrt{spa. "SP 200MZ")

Call ibwrt(spa, "RC REG_05") “Recall the data from Register 5.

Example VB-6: Enter Limit linel in the table and turn the LTMA on

Call ibelr(spa) * Perform a device clear.

*Call ibwri{spa, "[P") " Reset the spectrum analyzer.

Call ibwrt(spa, "LMTADEL") " Clear the table used for |imit Ling 1.
Call ibwrt{spa, "TAUNITS DBUV") * Set the unit of level to dBuV.

Call ibwrl(spa, "LMTAIN 25MZ7.-37.5D13") * Enter data use by Limil Ling 1.

Call ibwri(spa, "1.MTAIN 35M7.-57.5D8")
Call ibwri(spa, "1.MTAIN 35M7.-55.508")
Call ibwrt(spa, "LMTAIN 33MZ.-35.5DB")
Call ibwri{spa, "LMTAIN 55MZ.-32.3DB")
Call ibwri{spa, "LMTAIN 65MZ.-32.3DB")
Call ibwri(spa, "LMTAIN 65M7.-50.0DB")
Call ibwrt(spa, "LMTAIN 68MZ.-30.0DB")
Call ibwrt(spa, "LMTAIN 68MZ.-46.5DB")
Call ibwri(spa, "LMTAIN 75MZ.-46.3DB")
Call ibwri(spa, ".MTAIN 75M7.-44 DB
Call ibwrt(spa, "I.MTAIN 82MZ -44 5038")
Call ibwrt(spa, "LMTAIN 82MZ.-42 SDB")

Call ibwri{spa, "TA OMZ"} " Start frequency of 0 MHe
Call ibwrt(spa, "FB 100MZ") " Stop frequency of 100 Mllz
Call ibwrt{spa, "LMTA ON"} " Turn Limit line 1 on.

Example VB-7: Sample Program of the Gated Sweep

Call ibelr(spa) * Perlorm a device clcar.

Call ibwrt(spa, "GTSRC EXT) " Set the Gate sighal source to EXT.

Call ibwrt{spa, "GTSLP RISE"™) * Set the Gate signal slope to plus (+).

Call ibwrl(spa, "GTWID 10MS") * Sel the window width of the gated sweep 1o 10 msec.
Call ibwrl(spa, "GTPOS 10US™) * Sel the window position of the gated sweep 1o 10 psec.
Call ibwrt(spa, "GTSWP ON") “"l'urn the gated sweep on.
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5.2.10.2 Sample Programs for Reading Data

In order to output measurement data or settings, use the "xx?" command. This ensures that the data is read
when the device is in the talker mode. Available output formats are listed in the table below. The delimiter
positioned at the end of data can be specified from 5 types (refer to "Others” in the GPIB code list). Once
set, "xx?" command continues to operate until it is changed.

QOutput Format

Frequency + D.DDDDDDDDDDD E+DD CR LF
T T T T
1 2 3 4

+  Data size (1 to 3) is a maximum of 19 bytes, and the unit is Hz.

Example  Specify "CF?" and output ag center frequency.

Level +D.DDDDDDD E+ DD CRLF
T 7 T T
1 2 3 4

= Data size (1 t0 3) is a maximum of 19 bytes, and the unit corresponds to each UNIT setting,

Example  Specify "ML?" and output as marker level.

Time +D.DDD E+DD CRLF
T T T T
12 3 4

«  Datasize (1 to 3) is a maximum of 19 bytes, and the unit is sec.

Example  Specify "SW?" and output sweep time.

DDDD CRLF
T T
2 4

= The maximum byte of the data size corresponds to the maximum size of the output data.

Example  ON/OFF status or Averaging count is output.

<Supplement> 1= Sign (a space for plus sign; "-" for minus gign)
2= Mantissa of data
3= Bxponent of data
4= Delimiter (CR/LF in initial setting can be changed with "DLn" code.)
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Example VB-8: Output the marker level
Dim sep As Integer
Call ibclr(spa)
Call ibwrt{spa, "CF 30MZ")
Call ibwrt{spa, "SP IMZ")
Call ibwri(spa, "MK 30MZ"™)
Call ibwrt{spa, "I'S")
Call ibwrt{spa, "ML

Rdbull' = Space(30)

Call ibrd(spa, Rdbuff)
sep = InStr( 1, Rdbuft, vbCrLt, 0)

" Perform a device clear.
* Set the parameter.

" The marker [requency is sct 1o 30 MHe.

" Read the marker level.
* Allocalc a total ol 30 byics to the buller arca.

" Read the data (30 bytes Max.).
* Check the number of character to the delimiter.

RichTextBox1. Text = "MarkerLevel = " & Lell{Rdbulll sep - 1)

An example display:
MarkerLevel =-16.22

“ Outputs the data on the screen.

Example VB-9: Reading the center frequency and displaying it

Dim sep As Integer
Call ibelr(spa)

Call ibwrl(spa, "C[F?")
Rdbuff = Space(30)

Call ibrd(spa, Rdbuff)
sep = [nSir(1, Rdbull, vbCrLL 0)

* Performs a Device Clear.
* Query command lor the center [requency.
" Allocate the buffer memory space to 30 bytes.

 Read the data (30 bytes Max.)
" Cheek the number of characters prior (o the delimiter.

RichTextBox1. Text = "CenterTreg = " & Leli{Rdbull, sep - 1)

An example display:
Centerlreq = 30.000E+6

" Display the data on the screen,
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Example VB-10: Reading the level and display unit and displaying them

Dim sep As Integer

Call ibelrispa} " Performs a Device Clear.

Call ibwrt{spa, "RL?") " Query command for the reference level.

Rdbull' = Space(30) * Allocale the buller memory spacc (o 30 bytes.

Call ibrd(spa, Rdbuff) " Read the data (30 byvtes Max.) from the spectrum analyzer.
sep = [nStr( 1, Rdbuff, vbCrl 1, ) " Check the number of characters prior to the delimiter.

RichTextBox 1. Text = "RefLevel = " & Left(Rdbuff, sep - 1)
* Display the data on the screen.

Call ibwrt(spa, "AUNITS?") " Query command for the level unit

Rdbuff = Space(3)
Call ibrd(spa. Rdbull)
sep = [nStr( 1, Rdbuff, vbCrl 1, ) " Check the number of characters prior to the delimiter.
Rich'TextBox 1. Text = RichTextBox1. Text & vbCrl.f & "UNIT =" & Left(Rdbuff, sep- 1)
* Display the previous result, followed by a return mark and the
* mosl recent resull.

An example display:

RetLevel = 0.0E+ 0
UNIT =0

Example VB-11: Executing the 6 dB-down operation, reading the frequency and level and displaying them
Dim sep As Integer
Call ibelrispa} " Performs a Device Clear.

Call ibwri{spa, "CI 30MZ") * Set (he paramelcr.
Call ibwri(spa, "SP 20MZ")

Call ibwrt(spa, "MKBW 6DB") * Seta 6 dB down measurement.

Call ibwrt{spa, "PS") * Peak search.

Call ibwrl(spa, "XDB") * Perform the 6 dB down measurement.

Call ibwrt(spa, "MFI.7") " Query command for the marker level and frequency.
Rdbuff = Space(50) ” Allocate the buffer memory space to 30 bytes.

Call ibrd(spa. Rdbull) " Read the data (30 bytes Max.) from (he spectrum analy zer.
sep = [nStr( 1, Rdbuff, vbCrl 1, ) " Check the number of characters prior to the delimiter.

RichTextBox|.Text = "Marker Freq & Level =" & Left(Rdbuft, sep - 1)
* Display the data on the screen.

An example display:
Marker Freq & Level = 400000, 1.16
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Example VB-12: Measuring OBW and displaying it

Dim LENG1T As Integer. LENG2 As Integer
Dim OBW As Siring

[2im FC As String

[>im searchchar As String

Call ibelr(spa)

Call ibwrt{spa, "CF 30MZ")
Call ibwrt{spa, "SP IMX™)
Call ibwrt{spa, "MK 30MZ")
Call ibwri(spa, "OBW ON")
Call ibwrl(spa, "TS")

Call ibwrt{spa, "OBW?")
Rdbuff = Space(60)
Call ibrd(spa. Rdbull)

* Formatting output character string
LENG1 = InStr(1, Rdbull, Chr(44), 0)
OBW = Mid(RdbufT, 1, LENGI - 1}

DoEvents

* Perform a device clear.

" Send the command already set.

 Send the query command.

” Allocate the area to the read buffer.

" Read the read buller (he maximum number of byies (o be oulpul
" is determingd by the buffer area size}.

* Scarch (or the lirst comma.
* Read the characler prior 1o the comma.

LENG2 =InStr({LENG1 + 13, Rdbulll Chr(13), 0} "Determinge the last data by scarching [or the delimiler.

FC = Mid¢Rdbuff, (LENGL + 1), (LENG2 - 1))

“Read the data between the second comma and the delimiter.

RichTextBoxl. Text="0BW =" & OBW & vbCrLt & "Fe =" & FC & vbCrLf

An example display:
OBW(99%) = 171000
FC =2.503E+07

* Display the data on the screen.
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Example VB-13: Reading and displaying the three largest peak levels
Dim pk1 As String, pk2 As String, pk3 As String
Call ibelrispa} " Perform a device clear.

Call ibwrt(spa, "CF OMZ")  Apply the settings.
Call ibwrt{spa. "SP 100MZ")

Call ibwrl{spa, "PS™) * Search [or the peak.

Call ibwrt(spa, "M1.2") " Query command to search for the marker level
Rdbuff'= Space(25) " Reserve buffer memory space.

Call ibrd(spa, Rdbuft) * Receives the output.

pk1 = LelB(Rdbull, (InStrB( 1, Rdbull, Chr(13), 13- 1))
* Read the data between the starting point and the delimiter.

Call ibwrt{spa. "NXP") * Search for the next peak.
Call ibwrt{spa. "ML?™)
Rdbull' = Space(25)
Call ibrd(spa, Rdbuff)
pk2 = LeftB(Rdbuft, (InStrB(1, Rdbuff, Chr{13). 1}- 1))
* Read the data between the starting peint and the delimiter.

Call ibwrl(spa, "NXP"}
Call ibwrt{spa, "M1.2")
Rdbuff = Space(25)
Call ibrd(spa, Rdbuff)
pk3 = LelB(Rdbull, (InStrB(1. Rdbull, Chr{13), 1) - 1))
" Read the data between the starting point and the delimiter.

RichTextBoxl.Text="1st PK =" & pkl & vbCrLf & "2nd PK =" & pkZ & vbCrLt & "3rd PK =" & pk3 & vbCrLt
* Display the data on the screen.

An example display:
Ist PK =9.44

2nd PK = 10.06

3rd PK =11.84
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5.2.10.3 Sample Programs for Inputting or Qutputting Trace Data

Trace data on the screen includes data for 501 or 1001 points on the frequency axis. For inputting and out-
putting data, it is necessary to transfer data for 501 or 1001 points from the left side (start frequency) in
order. Each point level is expressed by an integer from 1792 to 14592 (however, if the trace exceeds the
upper limit of the vertical scale, a value greater than 14592 ig transferred).

14592

Trace data value
'I-.-‘
el

\

1792 e i ——
4 101 201 301 401 51 601 701 801 901 1001
(51) (101) (I51) (201) (251} (301) (351} (401) {461) (501)

Number of data points

Figure 5-4 Relationship between Screen Graticule and Trace Data

Trace data can be input or output in either ASCII or binary format.

Table 5-23 Trace Accuracy Specification Codes

GPIB Code Description
TPS Sets the number of measurement points to 501.
TPL Sets the number of measurement points to 1001.
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Table 5-24 I/O formatl

I/O format

Description

ASCII format

DDDD CRLF
T T
Delimiter

Data for one point
Five-byte data without header

Input GPIB code

Output GPIB code

Memory A TAA TAA?
Memory B TAB TAB?
Binary format DD DD ... DD DD+ EOI
T
Delimiter

Low-order byte
for 1st point

Low-order byte
for1001/501st point

High-otrder byte
for 1st point

High-order byte
for 1001/501st point

Each point data is divided into two parts: high-and low-
order bytes. EQI signal is attached at the end of the data for
continuous 1001/501 points.

Input GPIB code | Output GPIB code
Memory A TBA TBA?
Memory B TBB TBB?
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Dim tr(1000) As String
Dim i As Integer

Call ibclr(spa)
Call ibwrt(spa, "DL0")
Call ibwri{spa, "DET NEG™)

Call ibwrt{spa, "TAAT")

Fori=0To 1000 Step 1
1r{i) = Space(7)

Call ibrd(spa, te(i))

Example VB-14: Read the trace data in ASCII format

* Allocate an array in the butfer for 1001 points.
" Perform a device clear.
*CRLFEQT

* Set it o the negative deteetor.

* Repeat the operation for 1001 points.

* Allocalc a total ol 7 byles (5 bytes [or the data, and 2 bytes (or

* delimilers).
" Read the data.

RichTextBox1.Text = RichTextBox1.Text & "tr(" & Str{i) & ") =" & Lefi(tr(i), 5) & vbCrLf

DoEvents
Next i

Call ibwrt{spa, "DL3")

Dim 1r( 1000) As Intcger
[3im i As Integer
Dim res As String

Call ibclr(spa)
Call ibcontig(0, [bcEndBitlsNormal, 0)

Call ibconfig(spa, IbeReadAdjust, 1)
Call ibwri{spa, "DL2")

Call ibwrt{spa, "DET NEG")

Call ibwrt{spa, "TBA?")

Call ibrdi(spa, tr(), 1001 * 2)

Fari=0"lo 1000 Step |

1¢s = res & Suin(i)) & vbCrLl
DoLvents

Next i
RichTextBox1 . Text = res

Call ibwrt(spa, "131.0")

Call ibconfig(0, TheEndBitTsNormal, 1)
Call ibconlig(spa. IbcRcadAdjust, 03

" Qutput it to the screen.

* Convert the delimiter back into the standard format.

Example VB-15: Read the A memory data in binary format

*Allocate an array in the buller or 1001 points

*Prelorm a deviee clear

“Set the GP’1B-hoard software so that the End bit of the [bsta
“variables is set to 1 only when EOI has been received.

"Set the read operation to have each pair of bytes swapped.
*8¢t the delimiter o EOL only.

“Set it to the negative detector,

"CQuery for Trace A in binary data.

*Read whole 1001 points data.

“Repeat the operation for 1001 points.

"Display the data on the screen.
“Set the delimiter to default pattern (CR LL.F EOI).

"Reset the GPTB software to the standard settings.
"Reset the read operation condition (o the normal sciting.
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Example VB-16: Enter data into A memory in ASCII mode
{When the 501 point mode is set, change 1001 and 1000 to 501 and 500, respectively.}

[>im trdata( 1000) As Integer
Dim i As Integer

trdata(0)y = 1792 * Provide a temporary data uscd (o test the input {*).
Fari=1"l'o 1000 Step 1
trdata{i) = Str( Val{trdata(i- 1))+ 12)

DoEvents

Next i * When there 18 the data, the sieps belween the place marked with

*(* ) and this point arc not required.

Call ibelr(spa) * Perform a device clear.

Call ibwrt{spa. "AB") " Set Trace A to BLANK.

Call ibwri{spa, "TAA") "8t Trace A in ASCLL

Fori=0"To 1000 Step 1 " Send data corresponding to 1001 points.
Call ibwrt{spa, CStr(trdata(i})) " Obtain an unused file number.
DoEvents

Next i

Call ibwrt{spa. "AV") " Set Trace A to VIEW.
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5.2.10.4 Program Examples Using the Status Byte

5-56

Dim state As Integer

Call ibclr(spa)

Call ibwrt(spa, "SI")
Call ibwrt{spa, "OPRS&")
Call ibwrt{spa, "*CLS8")
Call ibwri{spa, "SI")

Do
Call ibwri{spa, "*STR?")
Rdbull= Space(8)
Call ibrd(spa, Rdbuff)
state = Val(Rdbutf)

DoLvents
I.oop Until (state And 128)

Dim state As Tnteger

Dim sepl As Tnteger, sep2 As Integer

Example VB-17: Execute single sweeping and wait until its finished (when not using SRQ)

* Performs a Dievice Clear.

“"l'urn the single sweep mode on.

" Enables Sweep-end bit of operation status register
* Clear the status byte.

" Begin sweeping.

* Query command 1o read (he slatus byle.

* Reserve a maximum of 8 byics including (he delimiter.
" Read the data.

" Convert the character string into numeric values.

" Checek the loop [or other cvents currently laking place.
" kxit from the loop if the sweep-end bit is setto 1.

Example VB-18:Measure CW-ACP, and read the measurements (When not using SRQ signals)

Dim UPT As String, LOT As String, UPL As String, LOL As String

[3im i As Integer
[3im cnt As Integer

Call ibclr(spa)

Call ibwrt(spa, "ACPS T MNL.")
Call ibwrt{spa. "CF 1300MZ"}

Call ibwrt{spa. "SP 250KZ")
Call ibwri{spa, "RB 1KZ")
Call ibwrt{spa, "VB 3KZ")
Call ibwrt{spa, "S'T 208C™
Call ibwrt{spa, "CSBSDEL")

Call ibwri(spa, "CSBSIN 50KZ.21K7Z")

Call ibwrl{spa, "OPR 16")
Call ibwrt(spa, "*C1.8")
Call ibwrt{spa. "ACT (ON")

Do

Call ibwrt{spa, "™*STB?)
Rdbuff = Space(8)
DoEvents

(all ibrd(spa, Rdbull)
slate = Val(Rdbull)
DoEvents

Loop Until (state And 128)

Call ibwri{spa, "ACP?™)
Rdbuff = Space(3)

Call ibrd(spa, Rdbuft)

cnt = Clni(Rdbufl)

* Perform a device clear.

" Set ACP measurement conditions manually.

* Set a center frequency of 1.5 GHz.

* Set a span of 250 kHz.

*Sctan RBW of 1 kHe.

“Seta VBW of 3klIz

“ Set a sweep time of 20 sec.

* Clear the channel space and bandwidth previously set.

* Sel a channel space of 50 kHz and a bandwidth of 21 kHz.
* Sel Mceasuring bit of Operation Slalus Register to Enabled.
" Clear the status byte.

* Start the ACP measurement.

" Query for the status byte.
" Allocate 8§ bytes.

* Read the dala.

> Converl (he data in ASCII formal inlo binary (ormal.

" kxecnte other events in Windows at this time.

" Return to the Do statement until the Measuring bit is set to L.

" Query lor an ACP measurement resull.

" Allocate a total of 3 bytes: 1 byte for integer and 2 bytes for
" delimiter.

" Read the data.

* Converlt (he buller contents into integer-type dala.
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Fori=1Tocnl Step 1
Rdbutt'= Space(81}
Call ibrd(spa, Rdbull)
sepl = InStr( 1, Rdbuff, ",", 0)

LOF = Left{Rdbutf, sepl - 1)

sep2 = InStr{sepl + 1, Rdbuff, ".", 0)

LOL = Mid(Rdbull, scpl + 1, sep2 - sepl - 1)
sepl = InStr{sep2 + 1, Rdbuff, ",", 0)

UPF = Mid(Rdbuft, sep2 + 1, sepl -sep2 - 1)
sep2 = InStr{sepl. Rdbuff, Che(13), 0)

UPL = Mid{Rdbutt, sepl + 1, sep2 - sepl - 1)

5.2.10 Example Programs

” Allocate atotal of 81 byvtes: 19 X 4 bytes real number (Max.}+ 7,
*x 3+ CRLF.

* Read the dala.

* Search for the item separator (this is a comma) from the head of
* the bufter.

" Read the character strings between the head ot the butfer and the
’ s¢paralot.

" Search for the next item separator (this is a comma).

* Read the strings between the separators.

“ Search for the next item separator (this is a comma).

” Read the strings between the separators.

" Search for the next item separator (this is the CR}).

* Read the strings between the separators.

RichTextBox1.Text = LOI & "Hez: " & LOL & vbCrLI & UPT & " Hz: " & UPL & vbCrL[

DoEvents
Next i

* Output the screen.

Example VB-19: Reading the peak frequency and level at the end of a single sweep (when using SRQ)

[3im boardl D As Integer
[2im | As [nteger

Dim res As Integer

Dim CFLLV As String

boardl > =10
Call ibelr(spa)
Call ibwrt(spa, "SI")
Call ibwrt{spa, "*CLS8")
Call ibwri{spa, "OPR 8")
Call ibwri{spa, "*SRL 128"
Call ibwrt(spa, "S0")
ForT=1To 10 Step 1
Call ibwrl(spa, "SI
Call WaitSRQ(board! 1), res)

Call ibwrt(spa, "T'S")
Call ibwri(spa. "MEFL?")

Rdbuftf = Space(43)
Call ibrd(spa, Rdbuft)

" Set the board 1D,
* Performs a Device Clear.
“"l'urn the single sweep mode on.

* Clear the status byte.

" Enables the Sweep-cnd bil of (he operation status register
" Enables the Operation status bit ol the status byte.

“ Specify Send mode for the SR signal.

* A loop of 10 times
* Begin sweeping
" Wait until SRQ interruption occurs.

" Execute the peak search.
" Query lor marker frequency and level

" Reserve 43 bytes,
" Read the data.

CILEV = LeliRdbull, InStr(1, Rdbull, Chr(13), 0) - 1)
RichlextBox 1. Text = Rich'l'extBox 1. I'ext & "Freq ,l.ebel =" & CFILEV & vbCrl.f

" Display data on the screen and start a new line.
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5-58

DoLCvenls " Execcute other events in Windows il any.
Next 1

Example VB-20 Outputting the current screen data in bitmap format and saving it into the file (bit-
map.bmp)

NOTE:  Depending on the copy image, compression of files and screen status, the amount of bitmap data varies.
A data file of up to 300 KB can be output.

Tmo%=14 * A timeout of 30 sec.

Call ibtmoispa,tmo%) A timeout of 30 seconds is set.

Call ibwri(spa,"DL2"™) * Sclects only EOI as a delimiler.

Call ibwrt(spa,"[ICIMAG SCOL.™) " Sets a simple color image to make a copy.

Call ibwri(spa,"HCCMPRS OFT'") * Turns the compression modce oflL

Call ibwrt(spa,"BMP?") " Requests the bituap data output.

Call ibrdf{spa."bitmap.bmp™) " Saves the bitmap data into the file.

Call ibwrt(spa,"DLO"™) * Changes the delimiter back to CR, LF and EQL
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5.3 RS-232 Remote Control Function

5.3 RS-232 Remote Control Function

Most controllers (such as personal computers) do not have a GPIB interface, but the R3131 series can still
be controlled using the RS-232 interface.

5.3.1 GPIB and RS-232 Compatibility

The control codes and functions are the same as those used for serial control, except for those which espe-
cially refer to the GPIB interface.

5.3.2 Features of RS-232 Remote Control

The following functions can be controlled by serial control.

+  Measurement conditions setup:Measurement conditions each can be input in much the same as the
key operation on the front panel.

+  Qutput of the setup status:

+  Status:

Both the setup status and data can be read out.

Status bytes which show the current status of the analyzer can be read
out in the same way GPIB readouts,

5.3.3 Parameter Setup Window

10 dB/

REF 0.0 dBm

*4_Write Norm  B_Blank MNorm

|

R$232

600 _|[1200 | [2400 | [4800

Data Length ! “
Stop Bit -
Parity Bit
Flow Control : [N [X0n7%0FF ]

[

mew” Wirreby

it | |

Config

! 6PIB
Address

Z
RS232

5 Copy N
Config
[ m—ce ==

Date/Tine

H

= Trace
Point

° Display

Lo _ Il

1.

2. Data length:
3. Stop bit:

4, Parity check:
5. Flow control:

CEMTER 30.000 WHz SPAN 1.000 MHz
RBY 10 kHz VBY 10 kHz SWP 20 ms ATT 10 dB

g N
more 1/2
—— |

Figure 5-5 Parameter Setup

Select seven bits or eight bits as the number of data bits.

Select one or two bits.

Select from NONE, ODD or EV

EN.

Select either NONE or XON/XOFF.

Transmission speed: Select from 600, 1200, 2400, 4800, 9600 or 19200.
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3.3.4 Tnterface connection

5.3.4 Interface connection

Personal computer

Spectrum Analyzer rear panel

SleEes n
& &
/
R8232 Connector
RS-232 cable

Figure 5-6 Connection Between the Controller and the analyzer

Although the analyzer uses only three pins, the controller side needs more connections for input and out-
put.

NOTE:
1. When you send or receive duata using the cable connections shown in Figure 5-7, set XON/XOFF to valid
(ON).

2. DCD, DTR and DSR are not used in the analyzer. When you use C1S and RTS, use a cable with cross-con-
nection to connect the controller to the analyzer. Flow control is not performed using CTS or RTS. Set XON/
XOFF to valid (ON) to perform flow control.
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5.3.5 Data Format

9pin 9pin
2 RxD 3TxD
3TxD 2 RxD
Spectrum 3 GND 5 GND Controller
Analyzer —— 4DITR side
side L 6DSR
—— 1 DCD
—— 7RTS
—— §CTS
Pin No.(9pin) Signal name Remarls
1 DCD:Data Carrier Detector Receive carrier detection
2 RxD: Receive Data
3 TxD: Transmit Data
4 DTR: Data Terminal Ready
5 GND: Ground Signal ground
6 DSR: Data set Ready
7 RTS: Request To Send Request signal for sending
8 CTS: Clear to Send Clear signal for sending
9 CI: Data signal rate selector N.C

Figure 5-7 Cable Wiring Diagram

5.3.5 Data Format

Transmission messages between the analyzer and the controller are in ASCII code character strings and
followed by carriage returns (CR) and line feeds (LF).

Spectrum
Analyzer
side

Controller
side

LF|CR| 7|0 |+ |E|O[O|0|O|0O|0O]0|0]|0|0]|0

(V%)
+

Figure 5-8 Data Format
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5.3.6

5.3.7

5-62

NOTE:
1. Transmission data must be in ASCH code.

2. Delimit the data from the controller with <CR> or <CR + LF>, Query data and the GPIB delimiters are the
same. Therefore, send DLO or DL3 afier serial port was opened (refer to the example of RS-232 remote pro-
gramy.

= Data transmission example:
Personal computers can recognize both CF 30.0MZ <CR> and CF 30.0MZ <CR + LF=.

The format for query data is +3.00000000000E+H07 <CR + LF> (send DLO or DL3). The output data
of this R8-232 and GPIB are the same number of characters except delimiters (CR and LF).

Differences Between RS-232 and GPIB

= Command code
Trace data input or output can only be formatted in ASCIL.

Bitmap data files cannot be transferred.

NOTE:  The following conumands are unavailable: TBA, TBE and BMP.

Panel Control
During remote control operation, spectrum analyzer panel control is affected as follows.
+  The remote lamp does not light.

+  The key panel is not disabled.

NOTE:If any settings are changed during remote control, the operation of the analyzer may become unstable.
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5.3.8 Remote Control Usage Examples

Remote Control Usage Examples

The following examples show typical remote control commands, and are written in “Microsoft Quick Ba-
sic” (licensed by Microsoft Corporation).

The Open command statement OPEN™ COM 1: 9600, N, 8, 1, ASC” FOR RANDOM AS #1 shown below
hag the following characteristics: baud rate is 9600 bps, no parity, 8 bit data length, stop bit of 1, ASCII
format and random access mode.

Example: This program is used to check the status byte register to see if the sweep has been completed.

OPEN "COM1:9600.N.8,1.ASC” FOR RANDOM AS #1

PRINT #1, "DL3™ *CR and LF are set as the GPIB delimiter.

PRINT #1, "ST” * Single sweep is performed.

PRINT #1, "OPR&™ * Sweep completion bil in the GPIB operation register is scl.
PRINT #1,7Cl 8§ * Clearing the status bytes.

PRINT #1, "SI " Single sweep is performed.

MEAS.LOOP: " Read out the status bytes.

PRINT #1, "*STBR?”
INPUT #1, STAT
IF (STAT ANIY 128) =0 T'lIEN GOTO MEAS.LOOP

PRINT #1, "P8” * Peak search.

PRINT #1, "ML?” * Read out the peak level.
INPUT#1L.MLEVEL

PRINT MI.EVEIL

ENI
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6.1 R3264 Specifications

6 SPECIFICATIONS
6.1 R3264 Specifications
(1) Frequency
Characteristics Specification
Frequency range: 9 kHz to 3.5 GH=z

Harmonic¢ order N=1

Frequency reading accuracy:

+ (Frequency reading X Frequency reference accuracy + Span X Span accu-
racy + 0.15 X Resolution bandwidth+ 10 Hz)

Marker frequency counter

(SPAN < | GHz}
Accuracy (S/N > 25 dB):
Delta counter:
Resolution:

+ (Marker frequency X Frequency reference accuracy + 5 Hz X N + 1LSD)
+ (AFrequency x Frequency reference accuracy + 10 Hz X N + 2LSD)
|l Hzto 1 kHz

Reference frequency source

stability
Aging:
Temperature stability;

OPT21
Aging:
Temperature stability:

OPT22
Aging:
Temperature stability:

A warm-up (Nominal):

OPT23
Frequency accuracy:
Aging:
Temperature stability:

Warm-up:

3% 108 day %1% 107 /year
1% 107 Temperature range: 0 to 40°C in reference to the frequency

measured at 25°C +2°C

5% 10%day 8 x 10%/year

+5% 1078 Temperature range: 0 to 40°C in reference to the frequency

measured at 25°C £2°C

+3x 10%day 2 x 10¥/year

+5% 107 Temperature range: 0 to 50°C in reference to the frequency
measured at 25°C
+1 % 10830 min} In reference to the frequency measured 24 hours after

+5 % 107/60 min{ the power-on at an ambient temperature of 25°C

£5% 107
+1 x 107 month

+1 % 10 Temperature range:0 to 40°C in reference to the frequency

measured at 25°C
+1 % 10°/15 min
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6.1 R3264 Specifications

Characteristics

Specification

Frequency stability

Residual FM (ZERO span): < 3 Hz x Np-p/0.1 sec
Drift: Same as the reference source (After a warm-up of 60 min.}
Signal purity:
(dBc/Hz) Offset
Frequency 1 kHz 10 kHz 100 kHz 1 MHz
9kHzto 1 GHz -100 -113 -118 -135
1 GHz to 2.6 GHz -100 -110 -118 -135
2.6 GHzto 3.5 GHz -98 -108 -112 -135

Frequency span

Range: 20 Hz to 3.5 GHz, ZERO SPAN
Accuracy: + 1%
Resolution bandwidth (3dB)
Range: 1 Hz to 10 MHz (1, 3, 10 sequences), S MHz
Accuracy: +25%: RBW =3 MHz, 5 MHz
+15%: RBW = 100 Hzto | MHz
+25% (25°C £10°C): RBW =30 Hz
+10%:RBW=1 Hz to 100 Hz (digital filter)
Selectivity: <15:1 (RBW = 100 Hz to 5 MHz)
<20:1 (RBW =30 Hz)
<5:1 (RBW =1 Hz to 100 Hz, digital filter)
Video bandwidth
Range: 1 Hzto 10 MHz (1, 3, 10 sequences), 5 MHz
Frequency sweep
Sweep time:
Zero span: 1 nsec to 1000 sec
Span > 0 Hz: 20 msec to 1000 sec
Accuracy: +3% (Excluding digital filters)
Trigger: Free run, ling, video, external, IF

Gated sweep
Gate position:
Resolution:
Gate width:
Resolution:
Trigger:

100 nsec to 1 sec
100 nsec

1 usec to 1 sec
100 nsec

IF {mixer input is -40 dBm or more) External trigger or External gate

Delayed sweep
Delay time:
Resolution:

100 nsec to | sec
100 nsec
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(2)  Amplitude Range

6.1 R3264 Specifications

Characteristics

Specification

Measurement range:

+30 dBm to Average noise level

Maximum safe input

Average continuous power +30 dBm (1W)
(Input ATT = 10dB):
DC input; S0V
Display range 10 x 10div
Log; 10, 5,2, 1, 0.5dB/div
Linear: 10% of reference level/div

Reference level range
Log:
Linear:

-140 dBm to +60 dBm (in 0.1 dB steps)
22.4nV to 223V (steps of about 1% of full scale)

Input ATT range:

0 to 75 dB (5 dB steps)

(3) Dynamic Range

Characteristics

Specification

Average noise level:

Resolution bandwidth 100 Hz (analog), Input ATT 0 dB,
Video bandwidth 1 Hz

Frequency Average noise level
10 kHz -100 dBm
100 kHz -101 dBm
1 MHz -125 dBm

10 MHz t0 3.5 GHz (130 - 2f (Gliz)) dBm

Resolution bandwidth | Hz (digital), Input ATT 0 dB

Frequency Average noise level
10 kHz -120 dBm
100 kHz -121 dBm
| MHz -141 dBm

10 MHz to 3.5 GHz (150 - 21(GHz)) dBm

| dB gain compression:

10 MHz to 100 MHz -3 dBm
100 MHz to 3.5 GHz (0 dBm
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4)

Spurious Response

Characteristics

Specification

2nd order harmonic distortion:

< -70 dBc (10 MHz to 3.5 GHz, mixer level -30 dBm)

2 signal 3rd order harmonic
distortion:

(Af = 5kHz when digital filters are used)

< -70 dBc (10 MHz to 100 MHz, mixer level -30 dBm)
<2 -80 dBc (100 MHz to 1| GHz, mixer level -30 dBm)
< -85 dBc (1 GHz to 3.5 GHz, mixer level -30 dBm)

Residual response (no input, input
ATT 0 dB, 502 termination)

< -100 dBm (1 MHz to 3.5 GHz)
< -90 dBm (300 kHz to 3.5 GHz)

(5) Amplitude Accuracy

Characteristics

Specification

Frequency response (input ATT 10
dB)

Flatness (Relative values):

For a 30 MHz calibration single:

+1.5 dB (9 kHz to 3.5 GHz)
+3.0 dB (9 kHz to 3.5 GHz)

Calibration signal accuracy
(30 MHz):

-13 dBm +0.3 dB

IF gain error
(After automatic calibration):

0 dBm to -50 dBm
0 dBm to -80 dBm

0.5 dB
0.7 dB

Scale display accuracy
(After automatic calibration)
Log:

Linear:

0 dB to -90 dB

+0.85 dB max

10.2 dB/1 dB

+ 5% of reference level

Input ATT switching error (in ref-
erence to 10 dB, at 15 dB to 75 dB)

9kHzto 3.5 GHz +1.1 dB/5 dB steps, 2.0 dB max

Resolution bandwidth switching
error

(Resolution bandwidth in reference
to 300 kHz, after automatic cali-
bration):

<0.3 dB (RBW =100 Hz to 5 MHz)
<+1.0 dB (RBW = 30 Hz)
<+0.5 dB (RBW = | Hz to 100Hz, digital filter)

Total level accuracy

+1.0 dB (Typical}
Frequency range: 50 MHz to 2.6 GHz
RBW: 3 kHz to 1 MHz
Frequency span < RBW x 20
Input ATT: 10 dB
Log scale display: 0 dB to -50 dB
Reference level: 0 dBm to -50 dBm
Detection mode: Sample
Ambient Temperature: 20°C to 30°C
S/N ratio = 20 dB
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6.1 R3264 Specifications

Characteristics

Specification

RF input
Connector:
Impedance:
VSWR (Input ATT 2 10 dB):

N-type female
50€2 (nominal)
< 1.5:1(<3.5 GHz) (nominal)

Calibration signal output
Connector:
Frequency:
Impedance:
Amplitude:

BNC female, front panel

30 MHz x (1 % frequency reference accuracy)
50£2 (nominal)

-10 dBm +0.3 dB

10 MHz frequency reference
output
Connectot:
Impedance:
Frequency accuracy:
Amplitude range:

BNC female, rear panel

50£2 (nominal)

10 MHz x frequency reference accuracy
0 dBm =5 dB

10 MHz frequency reference
input
Connector:
Frequency:
Frequency (OPT25):
Impedance:
Amplitude range:

BNC female, rear panel
10 MHz

Automatically switched to 10 MHz, 15 MHz or 19.6608 MHz

50€2 (nominal}
-5 dBm to +5 dBm

Probe power supply: *

+12.6V (100mA} (nominal)

21.4 MHz, IF output

Connectot: BNC female, rear panel
Impedance: 500 (nominal)

421.4 MHz, IF output
Connector: BNC female, rear panel
Impedance: 50€2 (nominal)

Video output
Connector:

VGA (15 pins, female), rear panel
640 % 480 dots (equivalent to VGA)

X axis output

Connector: BNC female, rear panel

Impedance: 1 k€ (nominal}, DC coupled

Amplitude; About -5V to -5V
Y axis output

Connector: BNC female, rear panel

Impedance: 220€2 (nominal)

Amplitude: About 2V for full scale (with 10 dB/div)
External trigger input

Connector: BNC female, rear panel

Impedance: 10 k€ (nominal), DC coupled

Trigger level;

TTL level

* This probe power supply is not available if OPT22 or OPT23 is installed.
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6.1 R3264 Specifications

Characteristics

Specification

[Extcrnal gate input
Connector:
Impedance:

Stops sweeping:
Allowed to sweep:

BNC female, rear panel

10 k€2 (nominal), DC coupled

While a TTL output is at LOW level.
While a TTL output is at HIGH level.

Trigger output

Connector: BNC female, rear panel
Ampliude: TTL level

[/O interface
GPIB: IEEE-488 bus connector, rear panel
RS232: D-SUB 9pins, rear panel
Printer: D-SUB 25pins, rear panel
Extended 1/0O port: D-SUB 25pins, rear panel
FDD: 3.5 inch floppy disk drive

Direct print:

Qutput with ESC/P, PCL, ESC/P raster commands

(7)  General Specifications

Characteristics

Specification

Temperature
Operating environment range
Storage environment range
Relative humidity

0°C to +50°C
-20°C to +60°C
85% or less {Without condensation)

AC input power source

Automatic switching to 100 VAC or 220 VAC
For 100 VAC: 100 to 120 VAC, 50 or 60 Hz
For 220 VAC: 220 to 240 VAC, 50 or 60 Hz

Power consumption

300 VA or below

Mass

18 kg or less (not including options, accessories, etc.)

Dimensions

Approximately 178(H) X 355(W) x 423.5(Dynm

(rear feet and connectors are not included in above dimensions)
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(1)  Frequency

6.2 R3267 Specifications

Characteristics Specification
?requency range: 100 Hz to 8 GHz
Frequency .
Frequency band Harmonic order N
100 Hz to 3.5 GHz 0 1
1.6 GHz to 3.5 GHz | |
3.5GHzto 7 GHz 2 l
6.9 GHz to 8 GHz 3 |
Built-in YIG tuning pre-selector at 1.6 GHz to 8 GHz

Frequency reading accuracy:

* (Frequency reading x Frequency reference accuracy + Span X Span accu-
racy + 0.15 x Resolution bandwidth+ 10 Hz)

Marker frequency counter

(SPAN < 1 GHz)
Accuracy (S/N > 25 dB}:
Delta counter;
Resolution:

+ {Marker frequency X Frequency reference accuracy + 5 HzZ X N + 1LSD)
+ (AFrequency x Frequency reference accuracy + 10 Hz x N + 2LSD)
1 Hzto 1 kHz

Reference frequency source
stability

Aging:

Temperature stability:

OPT21
Aging:
Temperature stability:

OPT22
Aging:
Temperature stability:
A warm-up (Nominal):
OPT23
Frequency accutacy:
Aging:

Temperature stability:

Warm-up:

£1x 107 /year
Temperature range: 0 to 40°C in reference to the frequency
measured at 25°C £2°C

+3 % 1078/day
1% 107

1§ x lO'gfyea'r
Temperature range: 0 to 40°C in reference to the frequency
measured at 25°C £2°C

+5 % 107/day
+5% 107

12 x lO'gfyear

Temperature range: 0 to 50°C in reference to the frequency
measured at 25°C

In reference to the frequency measured 24 hours after

+3 x 1071%day
+5% 107

+1 % 10%/30 min

+5 % 107/60 min{ the power-on at an ambient temperature of 25°C

+5% 107

+1 % 10" %month

1% 107 Temperature range:0 to 40°C in reference to the frequency
measured at 25°C

+1 x 107%/15 min
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Characteristics

Specification

Frequency stability
Residual FM (ZERO span):
Drift;

<03 Hz X Np-p/0.1 sec
Same as the reference source (After a warm-up of 60 min.)

Signal purity:
(dBc/Hz)

Offset
Frequency 1 kHz 10 kHz 100 kHz 1 MHz
100 Hz to | GHz -100 -113 -118 -135
| GHz to 2.6 GHz -100 -110 -118 -135
2.6 GHzto 8§ GHz -98 -108 -112 -135

Frequency span

Range: 20 Hz to 8 GHz, ZERO SPAN
Accuracy: + 1%
Resolution bandwidth (3dB)
Range: 1 Hzto 10 MHz (1, 3, 10 sequences}, 5 MHz
Accuracy: +25%: RBW =3 MHz, 5 MHz
+15%: RBW =100 Hz to 1 MHz
+25% (25°C £10°C). RBW =30 Hz
+10%:RBW=1 Hz to 100 Hz (digital filters}
Selectivity: <15:1 (RBW = 100 Hz to 5 MHz)

<20:1 (RBW = 30 Hz)
<5:1 (RBW =1 Hz to 100 Hz, digital filters)

Video bandwidth
Range:

1 Hz, 10 MHz (1, 3, 10 sequences), 5 MHz

Frequency sweep
Sweep time:
Zero span:
Span > 0 Hz:
Accuracy:
Trigger:

1 usec to 1000 sec

20 msec to 1000 sec

+3% (Excluding digital filters)
Free run, line, video, external, IF

Gated sweep
Gate position:
Resolution:
Gate width:
Resolution:
Trigger:

100 nsec to | sec
100 nsec

1 usecto I sec
100 nsec

IF (Mixer input is -40 dBm or more) External trigger or External gate

Delayed sweep
Delay time:
Resolution:

100 nsec to 1 sec
100 nsec
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(2)  Amplitude Range

6.2 R3267 Specifications

Characteristics

Specification

Measurement range:

+30 dBm to Average noise level

Maximum safe input
Average continuous power
(Input ATT = 10dB):

+30 dBm (1W)

DC input; OV (DC signal must not be applied)
Display range 10 x 10div

Log; 10, 5,2, 1, 0.5dB/div

Linear: 10% of reference level/div

Reference level range
Log:
Linear:

-140 dBm to +60 dBm (in 0.1 dB steps)

22.4nV to 223V (steps of about 1% of full scale)

Input ATT range

0 to 75 dB (5 dB steps)

(3) Dynamic Range

Characteristics

Specification

Average noise level

Resolution bandwidth 100 Hz (analog), Input ATT 0 dB,

Video bandwidth 1 Hz

Frequency Frequency band Average noise level

1 kHz 0 -90 dBm
10 kHz 0 -100 dBm
100 kHz 0 -101 dBm
| MHz 0 -125 dBm

10 MHz to 3.5 GHz 0 -(130 - f{GHz)) dBm
1.6 GHz 10 3.5 GHz 1 -125 dBm
3.5 GHz to 7.0 GHz 2 -125 dBm
6.9 GHz to 8.0 GHz 3 -125 dBm

Resolution bandwidth 1

Hz (digital), Input ATT 0 dB

Frequency Frequency band Average noise level

10 kHz 0 -120 dBm

100 kHz 0 -121 dBm

1 MHz 0 -141 dBm

10 MHz to 3.5 GHz 0 -(150 - f (GHz)) dBm

1.6 GHz to 3.5 GHz 1 -145 dBm

3.5 GHzto 7.0 GHz 2 -145 dBm

6.9 GHz to 8.0 GHz 3 -145 dBm
I dB gain compression: 10 MHz to 100 MHz -3 dBm
100 MHz to 8 GHz 0 dBm

6-9



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

6.2 R3267 Specifications

4)

Spurious Response

Characteristics

Specification

2nd order harmonic distortion

Frequency range |Frequency band| Mixer level
<-70dB¢ | 10 MHz to 3.5 GHz 0 -30 dBm
< -90 dBc > 1.6 GHz 1,2,3 -10 dBm

2 signal 3rd order harmonic AP > SkHz (when digital filters are used)

distortion Frequency range |[Frequency band| Mixer level
<-70dB¢ |10 MHz to 100 MHz 0 -30 dBm
<-80dBc | 100 MHz to | GHz 0 -30 dBm
< -85 dBc 1 GHz to 3.5 GHz 0 -30 dBm
<-90 dBc 1.6 GHzto 8 GHz 1,2,3 -30 dBm

[mage/multiple/out-band response

Frequency range
<-70 dBc 10 MHz to 8§ GHz
Residual response (no input, input
ATT 0 dB, 50€2 termination) Frequency range
< -100 dBm | MHz to 3.5 GHz
<-90 dBm 300 kHz to 8 GHz
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(5)  Amplitude Accuracy

6.2 R3267 Specifications

Characteristics

Specification

Frequency tesponge (with an input
ATT of 10dB, band 1,2 or 3 is
automatically tuned on the prese-
lector):
Flatness within the bands
(Relative values)

Complementary etror due to
band switching

For a 30 MHz calibration signal

Frequency band Frequency range
0 100 Hz to 3.5 GHz+1.5 dB
0 50 MHz to 2.6 GHzt1.0 dB
1 1.6 GHz to 3.5 GHz£1.5 dB
2 3.5 GHzto 7.0 GHz£1.5 dB
3 6.9 GHz to 8.0 GHz+1.5 dB

+0.5dB

100 Hz to 8.0 GHz£3.0 dB

Calibration signal accuracy
(30 MHz)

-10 dBm 0.3 dB

IF gain error
(After automatic calibration)

0 dBm to -50 dBm
0 dBm to -80 dBm

0.5 dB
+0.7 dB

Scale display accuracy
(After automatic calibration)
Log:

Linear:

0 dBto -90 dB

+0.85 dB max

+0.2 dB/1 dB

+ 5% of reference level

Input ATT switching error (in ref-
erence to 10 dB, at 15 dB to 75 dB)

100 Hz to 8 GHz 1.1 dB/5 dB steps, 2.0 dB max

Resolution bandwidth switching
error

(Resolution bandwidth in reference
to 300 kHz, after automatic cali-
bration):

<+0.3 dB (RBW = 100 Hz to 5 MHz)
<£1.0 dB (RBW = 30 Hz)
<30.5 dB (RBW = 1 Hz to 100Hz, digital filters)

Total level accuracy

+1.0 dB (Typical)
Frequency range: 50 MHz to 2.6 GHz (Frequency band : ()
RBW: 3 kHzto | MHz
Frequency span < RBW x 20
Input ATT: 10 dB
Logarithmic scale display: 0 dB to -50 dB
Reterence level: 0 dBm to -50 dBm
Detection mode: Sample
Ambient temperature: 20°C to 30°C
S/N ratio = 20 dB
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6.2 R3267 Specifications

(6)  Input and Output

Characteristics

Specification

RF input
Connector:
Impedance:
VSWR (Input ATT = 10 dB
setting frequency):

N-type female
50€2 (nominal)
< 1.5:1(<3.5 GHz) (nominal)
<2.1:1( 3.5 GHz) (nominal)

Calibration signal output

Connectot: BNC female, front panel
Frequency: 30 MHz x (1 £ frequency reference accuracy)
Impedance: 50€2 (nominal)
Amplitude: -10 dBm =0.3 dB
10 MHz frequency reference
output
Connector: BNC female, rear panel
Impedance: 50€2 (nominal)
Frequency accuracy: 10 MHz x frequency reference accuracy
Amplitude range: 0 dBm 5 dB

10 MHz frequency reference
input
Connector:
Frequency:
Frequency (OPT25):
Impedance:
Amplitude range:

BNC female, rear panel

10 MHz

Automatically switched to 10 MHz, 15 MHz or 19.6608 MHz
50€2 (nominal)

-5 dBm to +5 dBm

Probe power supply: *

$12.6V (100mA) (nominal)

21.4 MHz, [F output

Connector: BNC female, rear panel
Impedance: 50€2 (nominal)

421.4 MHz, IF output
Connector: BNC female, rear panel
Impedance: 50€2 (nominal)

Video output
Connector: VGA (15 pins, female), rear panel

640 x 480 dots (equivalent to VGA)

X axis output
Connector:
Impedance:
Amplitude:

BNC female, rear panel
1 k€Q (nominal), DC coupled
About -3V to +5V

Y axis output
Connector:
Impedance:
Amplitude:

BNC female, rear panel
22082 (nominal)
About 2V for full scale (with 10 dB/div)

External trigger input
Connector:
Impedance:
Trigger level:

BNC female, rear panel
10 k€ (mominal), DC coupled
TTL level

* This probe power supply 15 not available it OPT22 or OPT23 is installed.
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6.2 R3267 Specifications

Characteristics

Specification

[Extcrnal gate input
Connector:
Impedance:

Stops sweeping:
Allowed to sweep:

BNC female, rear panel

10 k€2 (nominal), DC coupled

While a TTL output is at LOW level.
While a TTL output is at HIGH level.

Trigger output

Extended 1/0O port:
FDD:

Connector: BNC female, rear panel
Amplitude: TTL level

[/O interface
GPIB: IEEE-488 bus connector, rear panel
RS232: D-SUB 9pins, rear panel
Printer: D-SUB 25pins, rear panel

D-SUB 25pins, rear panel
3.5 inch floppy disk drive

Direct print:

Qutput with ESC/P, PCL, ESC/P raster commands

(7)  General Specifications

Characteristics

Specification

Temperature

Relative humidity

Operating environment range
Storage environment range

0°C to +50°C
-20°C to +60°C
85% or less {Without condensation)

AC input power source

Automatic switching to 100 VAC or 220 VAC
For 100 VAC: 100 to 120 VAC, 50 or 60 Hz
For 220 VAC: 220 to 240 VAC, 50 or 60 Hz

Power consumption

300 VA or below

Mass

18 kg or less (not including options, accessories, etc.)

Dimensions

Approximately 178(H) X 355(W) x 423.5(Dynm

(rear feet and connectors are not included in above dimensions)
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6.3 R3273 Specifications

6.3 R3273 Specifications

(1)  Frequency

Characteristics

Specification

T requency range:

100 Hz to 26.5 GHz
18 GHz to 60 GHz (external mixer used, synchonizable with up to 325 GHz)

Frequency Frequency band | Harmonic order N
100 Hz to 3.5 GHz 0 1
3.5GHzto 7.5 GHz 1 1
7.4 GHz to 15.4 GHz 2 2
152 GHz to 26.5 GHz 3 4
Built-in Y1G tuning pre-selector at 3.5 GHz to 26.5 GHz

Frequency reading accuracy:

1 (Frequency reading x Frequency reference accuracy + Span x Span accu-
racy + 0.15 x Resolution bandwidth+ 10 Hz)

Marker frequency counter

(SPAN < 1 GHz)
Accuracy (S/N > 25 dB}:
Delta counter;
Resolution:

+ {Marker frequency X Frequency reference accuracy + 5 HzZ X N + 1LSD)
+ (AFrequency x Frequency reference accuracy + 10 Hz x N + 2LSD)
1 Hzto 1 kHz

Reference frequency source
stability

Aging:

Temperature stability:

OPT21
Aging:
Temperature stability:

OPT22
Aging:
Temperature stability:

A warm-up (Nominal):
OPT23

Frequency accutacy:

Aging:

Temperature stability;

Warm-up:

13 x IO'S/day £1x 107 /year

1% 107 Temperature range: 0 to 40°C in reference to the frequency

measured at 25°C +2°C

5% 10%day 8 x 10%year
+5 % 108 Temperature range: 0 to 40°C in reference to the frequency
measured at 25°C £2°C

£3 % 10day 2% 10%/year

+5 % 10 Temperature range: 0 to 50°C in reference to the frequency

measured at 25°C

+1 % 10°%/30 min} In reference to the frequency measured 24 hours after
+5 % 10°/60 min{ the power-on at an ambient temperature of 25°C

+5% 107
+1 x 107 month

+1x 107 Temperature range:0 to 40°C in reference to the frequency

measured at 25°C
+1 % 10715 min
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6.3 R3273 Specifications

Characteristics

Specification

Frequency stability

Residual FM: < 3 Hz x Np-p/0.1 sec
Drift: Same as the reference source (After a warm-up of 60 min.}
Signal purity:
(dBc/Hz) Offset
Frequency | kHz 10 kHz | 100 kHz | 1 MH=z
100 Hz to 1 GHz -100 -113 -118 -135
1 GHz to 2.6 GHz -100 -110 -118 -135
2.6 GHzto 7.5 GHz -98 -108 -112 -135
7.4 GHzto 15.4 GHz -89 -102 -106 -129
15.2 GHz 10 26.5 GHz -83 -96 -100 -123

Frequency span

Range: 20 Hz to 26.5 GHz, ZERO SPAN
Accuracy: 1%
Resolution bandwidth (3dB)
Range: 1 Hzto 10 MHz (1, 3, 10 sequences), 5 MHz
Accuracy: +25%: RBW =3 MHz, 5 MHz
T15%: RBW =100 Hzto 1 MHz
+25% (25°C £10°C). RBW = 30 Hz
+10%: RBW =1 Hz to 100 Hz (digital filters)
Selectivity: <15:1 (RBW = 100 Hz to 5 MHz)
<20:1 (RBW = 30 Hz)
<5:1 (RBW =1 Hz to 100Hz, digital filters}
Video bandwidth
Range: 1 Hzto 10 MHz (1, 3, 10 sequences}, 5 MHz
Frequency sweep
Sweep time:
Zero span: 1 usec to 1000 sec
Span > 0 Hz: 20 msec to 1000 sec
Accuracy: +3% (Excluding digital filters)
Trigger: Free-run, line, video, external, IF

Gated sweep
Gate position:
Resolution;
Gate width:
Resolution:
Trigger:

100 nsec to | sec
100 nsec

1 psec to 1 sec
100 nsec

IF (Mixer input is -40 dBm or more) External trigger or External gate

Delayed sweep
Delay time:
Resolution:

100nsto 1 s
100 ns
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6.3 R3273 Specifications

(2)  Amplitude Range

Characteristics

Specification

Measurement range

+30 dBm to Average noise level

Maximum safe input
Average continuous power
(Input ATT = 10dB):

+30 dBm (1W)

DC input; OV (DC signal must not be applied)
Display range 10 x 10div

Log; 10, 5,2, 1, 0.5dB/div

Linear: 10% of reference level/div

Reference level range
Log:
Linear:

-140 dBm to +60 dBm (in 0.1 dB steps)
22.4nV to 223V (steps of about 1% of full scale)

Input ATT range

0 to 70 dB (10 dB steps)

(3) Dynamic Range

Characteristics

Specification

Average noise level

Resolution bandwidth 100 Hz (analog), Input ATT 0 dB,
Video bandwidth 1 Hz

Frequency Frequency band Average noise level

| kHz 0 -90 dBm
10 kHz 0 -100 dBm
100 kHz 0 -101 dBm
1 MHz 0 -125 dBm

10 MHz to 3.5 GHz 0 -(130 - f (GHz)) dBm
3.5GHzto 7.5 GHz 1 -125 dBm
7.4 GHz to 15.4 GHz 2 -122 dBm
15.2 GHz to 22.0 GHz 3 -120 dBm
22.0 GHz to 26.5 GHz 3 -117 dBm

Resolution bandwidth 1 Hz (digital), Input ATT 0 dB

Frequency Frequency band Average noise level
10 kHz 0 -120 dBm
100 kHz 0 -121 dBm
1 MHz 0 -141 dBm
10 MHz to 3.5 GHz 0 -(150 - f (GHz)) dBm
3.5GHzt0 7.5 GHz 1 -145 dBm
74 GHzto 154 GHz 2 -142 dBm
15.2 GHz to 22.0 GHz 3 -140 dBm
22.0 GHz to 26.5 GHz 3 -137 dBm
| dB gain compression: 10 MHz to 100 MHz -3 dBm
100 MHz t0 3.5 GHz 0 dBm
3.5GHzto 7.5 GHz -10 dBm
7.5 GHz1t026.5GHz -3 dBm
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4)

Spurious Response

6.3 R3273 Specifications

Characteristics

Specification

2nd order harmonic distortion

Frequency range | Frequency band| Mixer level
<-70 dBc | 10 MHz to 3.5 GHz 0 -30 dBm
< -100 dBc >3.5 GHz 1,2,3 -10 dBm

2 signal 3rd order harmonic Af'> 5kHz (when digital filters are used)

distortion Frequency range | Frequency band| Mixer level
<-70dBc¢ |10 MHz to 100 MHz 0 -30 dBm
< -80 dBc 100 MHz to 1 GHz 0 -30 dBm
< -85 dBc 1 GHzto 3.5 GHz 0 -30 dBm
<-70dBc | 3.5GHzto 7.5 GHz 1 -30 dBm
<-75dB¢ |7.5 GHz 10 26.5 GHz 2.3 -30 dBm

Image/multiple/out-band response

Frequency range
<-70 dBc 10 MHz to 18 GHz
<-60 dBe 10 MHz to 23 GHz
<-50dBc 10 MHz to 26.5 GHz

Residual response (no input, input
ATT 0 dB, 50€2 termination) Frequency range
<-100 dBm 1 MHz to 3.5 GHz
<-90 dBc 300 kHz to 26.5 GHz
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6.3 R3273 Specifications

(5)  Amplitude Accuracy

Characteristics

Specification

Frequency tesponge (with an input
ATT of 10dB, band 1,2 or 3 is
automatically tuned on the prese-
lector):

Flatness within the bands

Relative values

Complementary error due to
band switching

For a 30 MHz calibration signal

Frequency band Frequency range
0 100 Hz to 3.5 GHz+1.5 dB
0 50 MHz to 2.6 GHz+1.0 dB
1 3.5GHzto 7.5 GHz=1.5 dB
2 7.4 GHz to 15.4 GHz£3.5 dB
3 154 GHz to 26.5 GHz+4.0 dB

+0.5dB

100 Hz to 26.5 GHz+5.0 dB

Calibration signal accuracy
(30 MHz)

-10 dBm 0.3 dB

IF gain error
(After antomatic calibration)

+0.5dB
+0.7 dB

0 dBm to -50 dBm
0 dBm to -80 dBm

Scale display accuracy
(after automatic calibration)
Log:

Linear:

0 dBto-90 dB

10.85 dB max

102 dB/1 dB

+ 5% of reference level

Input ATT switching error (in ref-
erence to 10 dB, at 20 dB to 70 dB)

100 Hz to 12.4 GHz .1dB/10 dB steps, 2.0 dB max
12.4 Hz to 18 GHz .3 dB/10 dB steps, 2.5 dB max

*l1
+1
18 GHz to 26.5 GHz  £1.8 dB/10 dB steps, 3.5 dB max

Resolution bandwidth switching
error

(Resolution bandwidth in reference
to 300 kHz, after automatic cali-
bration):

<0.3 dB (RBW =100 Hz to 5 MHz)
<+1.0 dB (RBW = 30 Hz)
<+0.5 dB (RBW = | Hz to 100 Hz, digital filters)

Total level accuracy

1.0 dB (Typical)
Frequency range: 50 MHz to 2.6 GHz (Frequency band : 0)
RBW: 3 kHz to | MHz
Frequency span < RBW x 20
Input ATT: 10 dB
Logarithmic scale display: 0 dB to -50 dB
Reference level: 0 dBm to -30 dBm
Detection mode: Sample
Ambient temperature: 20°C to 30°C
$/N ratio = 20 dB
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(6)  Input and Output

6.3 R3273 Specifications

Characteristics

Specification

RF input
Connector:
Impedance:

VSWR (Input ATT = 10 dB):

N-type female (can be converted to SMA)
50Q (nominal)

<1.5:1(<3.5 GHz) (nominal)
<2.1:1( 3.5 GHz) (nominal)

Calibration signal output
Connector:

BNC female, front panel

Frequency: 30 MHz x (1 & frequency reference accuracy)
Impedance: 50€2 (nominal)
Amplitude: -10 dBm 0.3 dB
10 MHz frequency reference
output
Connector; BNC female, rear panel
Impedance: 50€2 (nominal)

Frequency accuracy:
Amplitude range:

10 MHz x frequency reference accuracy
0 dBm 15 dB

10 MHz frequency reference input

Connector:
Frequency:
Frequency (OPT25):
Impedance:
Amplitude range:

BNC female, rear panel

10 MHz

Automatically switched to 10 MHz, 15 MHz or 19.6608 MHz
50€Q (nominal)

0 dBm +5 dB

Probe power supply: *

+12.6V (100mA) {(nominal)

21.4 MHz, TF output

Connector: BNC female, rear panel
Impedance: 5092 (nominal)

421.4 MHz, IF output
Connector: BNC female, rear panel
Impedance: 50Q (nominal)

1st LO output
Connector; SMA female, front panel
Impedance: 50€2 (nominal)
Frequency range: 3.921 GHz to 7.921 GHz
Amplitude: >+10 dBm

Video output
Connector:

VGA (15 pins, female), rear panel
640 x 480 dots (equivalent to VGA)

X axis output
Connector:
Impedance:
Amplitude:

BNC female, rear panel
1 kQ (nominal), DC coupled
About -5V to +5V

Y axis output
Connector:
Impedance:
Amplitude:

BNC female, rear panel
220£2 (nominal)
About 2V for full scale (with 10 dB/div)

* This probe power supply is not available TTOPT22 or OP123 is mstalled.
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6.3 R3273 Specifications

Characteristics

Specification

[External trigger input
Connector:
Impedance:
Trigger level:

BNC female, rear panel
10 k€2 (nominal), DC coupled
TTL level

External gate input
Connector:
Impedance:

Stops sweeping:
Allowed to sweep:

BNC female, rear panel

10 kQ (nominal), DC coupled

While a TTL output is at LOW level.
While a TTL output is at HIGH level,

Trigger output

Extended /O port:
FDD:

Connector: BNC female, rear panel
Amplitude: TTL level

I/O interface
GPIB: 1EEE-488 bus connector, rear panel
RS232: D-SUB 9pins, rear panel
Printer: D-SUB 25pins, rear panel

D-SUB 25pins, rear panel
3.5 inch floppy disk drive

Direct print;

QOutput with ESC/P, PCL, ESC/P raster commands

(7)  General Specifications

Characteristics

Specification

Temperature

Operating environment range
Storage environment range

Relative humidity

0°C to +50°C
-20°C to +60°C
85% or less (Without condensation)

AC input power source

Automatic switching to 100 VAC or 220 VAC
For 100 VAC: 100 to 120 VAC, 50 or 60 Hz
For 220 VAC: 220 to 240 VAC, 50 or 60 Hz

Power consumption

300 VA or below

Mass

18 kg or less (not including options, accessories, etc.}

Dimensions

Approximately 178(H) x 355(W} x 423.5(D)ymm
(rear feet and connectors are not included in above dimensions)
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6.4 Specifications tor the Memory Card (Option)

6.4 Specifications for the Memory Card (Option)

Specifications Memory card
Connector 68-pin two piece connector
Interface Compliant with JEIDA Ver4.0
External dimensions TYPE-I (86 x 54 % 3.3mm)

TYPE-II (86 % 54 x Smm)

Environmental conditions | Operating temperature: 0°C to 55°C
Storage temperature; -20°C to 60°C
Relative humidity: 95% or less (Without
condensation)
Note: The data shown above may vary
depending on card manufacturers.
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APPENDIX

Al

Before Contacting with a Problem

A.1 Before Contacting with a Problem

When a problem occurs, check the list below. If you cannot fix the problem, contact a sales representative

from the address and telephone number located at the end of this manual. The problems shown below are not

covered by warranty.

Problem

Probable Cause

Solution

Power indicator does not light.

Two power switches are not
turned on.

The MAIN POWER switch {(on the
rear panel) and the POWER switch
{(on the front panel} must be turned on.

The power cable is not con-
nected properly.

Turn off the MAIN POWER and the
POWER switches, and then connect
the power cable to the AC power con-
nector on the analyzer, Finally, con-
nect the other end of the power cable
to the outlet (refer to Section 1.3.4).

The power fuse is blown.

Check the power fuse (refer to Section
1.3.3). If the fuse is blown, an abnor-
mal condition may have occurred.
Contact a sales representative for
repair.

Error message is displayed.

An operational error occurred.

A malfunction or failure of the
analyzer is the cause of this
problem.

Refer to the list of error messages to
fix the problem (see Section A.2).

No trace is displayed on the screen
with the SWEEP indicator lit.

Trace intensity is too low.

Adjust the trace using the INTEN-
SITY button.

Bad connection with the input
cable or connector.

Reconnect the input cable or connec-
tor.

Not sweeping

The sweep mode is set to SIN-
GLE.

Set the mode to REPEAT.

Signal level is incorrect.

AMPTD CAL has not been
adjusted.

Perform the calibration.

Pressing a key has no effect.

GPIB is set to the remote con-
trol.

Cancel the program currently being
executed and press the LCL key.

Cannot read from the floppy disk
drive (Recall function).

Defective floppy disk

Confirm that the floppy disk is defec-
tive by trying it in another drive.

Detective floppy disk drive

Contact a sales representative for
repairs.
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A.1 Before Contacting with a Problem

Problem

Probable Cause

Solution

function).

Cannot save to a floppy disk (Save

The write protect tab is in the
ON position.

Move the write protect tab to the OFF
position.

The floppy disk is not format-
ted.

Format the floppy disk.

Ingufficient memory

Use another floppy disk.
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A.2  Error Message

A.2 Error Message

In this section, the error messages that are displayed while the analyzer is being used are described.

Code Error message Remarks
1 Sound demodulation is active,
Turn Sound demodulation off.
2 Vertical scale is set to Linear.
Set the scale to dB/div.
3 Preselector is turned on.
Select manual tuning.
5 Span is set to 0 Hz.
Change the span.
7 Trace mode is set to Blank.
Change to Write mode.
8 Not available for bageband freq.
Move marker before executing.
9 Power measurement is active.
Turn power measurement off,
10 Signal track is active.
Turn Signal Track off.
11 Noise measurement is active.
Turn Noise measurement off.
13 Frequency Counter is active.
Turn Frequency Counter off.
14 Delta marker is not active.
Turn the Delta marker on.
15 External mixer is selected.
Set the mixer to Internal.
17 Not available in Separate-screen mode.
Set to Full-screen mode.
18 View/Blank Trace mode is selected.
Set the Trace to Write mode.
19 Trigger source incorrect. Set the trigger source to Video or IF.
Set the trigger source to Video/IF. Change the trigger source to Video or IF.
20 Marlcer not on selected trace.
Move the marker first,
22 Scale not set to 10dB/div.
Change to 10dB/div first,
23 Parameter is out of range.
25 Calculated power is off the scale. Calculated result is outside the scale.
Set the reference level to a higher value.
26 Editor is active.
Quit the editor first,
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A.2 Error Message

Code Error message Remarks
27 Frequency table contains no data. There is no data in the frequency table.
Enter data into the table.
28 No Cal signal detected.
Check the CAL OUT signal.
30 Not available for OBW measurements.
Quit OBW first.
31 Not available for Harmonics measurements.
Quit Harmonics first,
32 Not available for Spurious measurements.
Quit Spurious first.
33 Not available for ACP measurements.
Quit ACP first,
34 Not available for ACP graph mode.
Quit ACP graph mode first.
35 Eye Opening measurement is active. The eye opening measurement function is
Turn Eye Opening measurement off. being performed.
Turn the eye opening measurement func-
tion off.
36 Only available in Separate-screen mode using
Sample Detector.
37 Internal mixer is selected.
Set the mixer to External.
39 Trace average is operating.
Turn Trace average off.
41 Trace Point is set to 501,
Change to 1001.
42 Not available.
Turn off Zoom mode.
43 No trace data.
44 Attenuator is set to manual.
Select Auto mode.
45 The active marker is out of range.
Move the marker or check the search conditions.
46 No peak points found.
Check the search conditions.
47 There are no more peak points.
48 Trace Max/Min Hold is active.
Turn Max/Mix Hold off.
49 Normal marker is not active.
Turn the Normal marker on.
52 Currently sweeping.

Stop the sweep before proceeding.
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A.2 Error Message

Code Error message Remarks
60 Vertical scale is set to dB/div. The vertical axis is not set to a linear scale.
Set the scale to Linear. Set the linear scale.
61 Not available for C/N measurements. Disabled during a phase noise measure-
Quit C/N first. ment.
Terminate the phase noise measurement.
62 Not available for Phase Jitter measurements. Disabled during a phase jitter measure-
Quit Phase Jitter first. ment,
Terminate the phase jitter measurement.
63 Not available for IM measurements. Disabled during an odd-harmonic mea-
Quit IM Meas. first. sutement.
Terminate the odd-harmonic measurement.
67 Not available in F/T or F/F mode. Cannot be executed while the F/T, the F/F
or the zoom function is being used.
Reset the zoom function.
68 Not available in T/T or T/F mode, Cannot be executed while the T/T, the T/F
or the zoom function is being used.
Reset the zoom function.
69 Not available in T/T mode.
70 Display line is not active. The Display line cannot be selected
because it is not active.
71 Limit Line 1 is not active. Limit line 1 cannot be selected because it
is not active.
72 Limit Line 2 is not active. Limit line 2 cannot be selected because it
is not active.
73 No limit lines are active. Limit line 1 and Limit line 2 cannot be
selected because they are not active.
74 Invalid data mode. The Y data mode is set to the Absolute
Set to Relative mode. mode.
Change Y data mode to Relative mode.
75 Not available.
Set to F/T or F/F mode.
76 No 3rd order peak found.
Check the search conditions.
77 This function is not available. The trace is not zoomed in.
78 This function is already active. The trace is already zoomed in.
79 Trace Normalize is active.
Turn Trace Normalize off.
30 Not available in Gated sweep mode,
81 Not available in Manual sweep mode.
82 Not available in Window sweep mode.
83 Not available in either

Marnual or Window sweep mode.
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A.2 Error Message

Code Error message Remarks
85 Incorrect data. The measurement condition is incorrect.
Set gpan to (1.0 + alpha)*Tf or mote. Change the meagurement condition to
meet the following:
Frequency span > (1.0 + Rolloff factor} x
Symbol rate
87 Root Nyquist filter is active.
Turn the filter off.
88 Separate-screen mode is active.
Change to Full-screen mode.
90 Not available.
Set XY anchor first.
95 Not available.
Turn off Artificial Analog mode.
96 Not available.
Turn on Artificial Analog mode.
100 | Not available in High speed ADC mode.
105 | Not available in Frequency Domain mode.
110 | Not available in Continuous peak mode.
111 Not available in Continuous XdB Down mode.
115 | Trigger source is not VIDEO or EXT.
Set trigger to VIDEO or EXT.
120 | Not available,
Change the sweep time to less than 500sec.
125 | Not available in Digital RBW mode. Disabled while the digital RBW mode is
set.
126 | Reached the limit of span in Digital RBW mode. | The value for SPAN is at the maximum
and cannot be increased while in the digital
RBW mode.
127 | Not available. The current SPAN value is greater than the
Change span to less than the limit. limit value.
Reduce the value until it is below the limit
value which corresponds to the targeted
RBW,
300 | Printer is not ready.
Check printer setup.
301 | Printer cable problem.
Check printer cable.
302 | Printer not responding.
304 | SIO port is busy. Serial I/O port is in operation.

Check to see if the item is properly set in
the RS8232 dialog box under the Config
menu.
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A.2 Error Message

Code Error message Remarks

305 Input buffer overflow. The input buffer overflowed.
Send the data again to the input bufTer.

400 | Input ATT Cal failed. The calibration failed.
Run the user self test to check the problem
again.

401 IF Step AMP Cal failed. The calibration failed.
Run the user self test to check the problem
again.

402 Log Linearity Cal failed. The calibration failed.
Run the user self test to check the problem
again.

403 | Total Gain Cal failed. The calibration failed.
Run the user self test to check the problem
again.

404 | RBW Switching Cal failed. The calibration failed.
Run the user self test to check the problem
again.

405 | Amplitude MAG Cal failed. The calibration failed.
Run the user self test to check the problem
again.

406 | Insufficient Cal data. Cannot be corrected because of insuffi-

Execute CAL ALL. cient correction conditions.

Perform CAL ALL.

409 | Normal ADC Cal failed. The calibration failed.
Run the user self test to check the problem
again,

600 | Illegal parameter(s).

601 Illegal file or device name.

602 | Incompatible firmware version.

Data cannot be used with this analyzer.

603 | Cannct be formatted. The device cannot be formatted.
Try to format it using personal computer
and so on.

604 | Cannot rename this file. The file name on a RAM disk cannot be
changed.

605 | Corrupt file data, The saved data cannot be used since it is
corrupt.

607 | Specified device does not exist. The specified device name cannot be
found.
Use the correct device name.

608 | No media present. The device is not ready for operation.
Insert a floppy disk or the memory card.

609 [ Directory not found.
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A.2 Error Message

Code Error message Remarks

610 | File already exists.

611 | File not found.

612 [ Invalid disk format (Type 1) The data saved in the floppy or memory
card is corrupt,

Format the floppy disk or memory card.

613 Write-protected file. This file cannot be deleted because it is a
read-only file.

614 | Disk is full.

615 | Write-protected file. This file is a read-only type.

616 | Read-only media. This media is a read-only type.

Slide the write-protect switch to the write
position.

618 Invalid boot sector signature. The boot signature cannot be recognized.
The data saved in the floppy or memory
card is corrupt.

Format the floppy or memory card.

619 | CRC error. CRC error occurred, Try one more time. If
the problem continues, format the media.

621 Invalid Frequency-Correction data.

Contact a service engineet.

625 Device name too long. The device name is too long.
Specify it properly.

626 | Extension too long. The file extension is too long.

A maximum of 3 characters is allowed.

627 | Filename too long. The file name is too long.

A maximum of 8 characters is allowed.

628 | Pathname too long. The pasg name is too long.

Specify it properly.

631 /O error. An access etror to the floppy disk or mem-
ory card occurred,

Try it again. If the problem continues, for-
mat the media.

633 | Invalid disk format (Type 2) The disk geometry is invalid.

Format the floppy disk or memory card.

634 | Selected file or register is empty. Thete is no data in the file or register.
Specify the saved data.

800 | The last process is in progress. The spectrum analyzer is busy taking mea-
surements repeatedly.

This process continues until the measure-
ments are complete the number of times
specified.
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A3

A3 Glossary

Glossary

Average Noise Level

This sensitivity represents spectrum analyzer’s capability of detecting the smallest signal and is directly re-
lated with noises generated from a spectrum analyzer itself. The sensitivity, however, varies depends on the
resolution bandwidth used. [n general, the maximum input sensitivity of a spectrum analyzer is expressed as
average noise level when the instrument is used with its minimum resolution bandwidth.

Bandwidth Accuracy

The bandwidth accuracy of the resolution bandwidth filter is expressed by the deviation from the nominal
value of the 3 dB lowered point. This deficiency has almost no effect when measuring normal signals at a
continuous level, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Selectivity

The bandpass filter normally attenuates using a Gaussian distribution instead of the so-called rectangular
characteristic. Consequently, if two adjacent signals of different sizes are mixed, the smaller signal hides at
the tail of the larger signal (Figure A-1).

Therefore, the bandwidth at a certain attenuation range (60 dB) should also be defined. The ratio between the
3 dB width and 60 dB width is expressed ag the bandwidth selectivity (BW60 dB/BW3 dB).

BWsoga —= [~

| BWsgs

| Y38

60 dB

(a) Separation of signal at difterent levels (b) I filter sclectivity

Figure A-1 Bandwidth Selectivity

Bandwidth Switching Uncertainty

Several resolution bandwidth filters are used to obtain an optimal resolution in signal spectrum analysis ac-
cording to the scan width. When switching from one resolution bandwidth filter to another while measuring
one gignal, an error is generated for the differences in loss. This error is defined as the bandwidth switching
uncertainty.
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1dB *
T Switching error

A

/ \
JI\L N

Figure A-2 Bandwidth Switching Uncertainty

Frequency Response

This term represents amplitude characteristics (frequency characteristics) for a given frequency. In the spec-
trum analyzer, frequency response means the frequency characteristics (flatness) of the input attenuator and
mixer for the input frequency, and is given in = AdB.

Gain Compression

Ifthe input signal is greater than a certain value, the correct value is not displayed on the screen, and the input
signal appears as if it were compressed. This phenomenon is called gain compression, and it reflects an error
in the linearity of the input signal range. Normally, the gain compression for a spectrum analyzer is specified
as the input signal level that produces a 1 dB error from a perfect linear response.

IF Gain Uncertainty

The uppermost scale on the screen is the reference used to read the absolute level of an input signal on the
gpectrum analyzer. The level set for this uppermost scale is referred to as the reference level.

The reference level is set using the REF LEVEL key and displayed in dBm or dBu. The absolute accuracy
of this display is determined by the [F gain uncertainty assuming the input attenuator is at a constant level.

Reference level

Figure A-3 IF Gain Uncertainty

Maximum Input Level
This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can be modified
by the input attenuator.
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Maximum Input Sensitivity

This is the maximum sensitivity of the spectrum analyzer for detecting signals. Sensitivity depends on the
resolution bandwidth and is affected by the noise generated by the spectrum analyzer itself. The maximum
input sensitivity is normally reflected as the average noise level in the minimum resolution bandwidth of the
spectrum analyzer.

Noise Sidebands

Spectrum analyzer efficiency is reduced by noise generated in the local oscillator and phase lock loop of the
analyzer. This noise will appear in the vicinity of the spectrum on the screen.

To compensate for this, the sideband of the analyzer is defined so that signals out of the sideband can be an-
alyzed in a certain range. This range is called the noise sideband.

The spectrum analyzer's noise sideband characteristics are shown in the following example.

Example: Suppose the noise level measured in the resolution bandwidth of | kHz is -70 dB at 20 kHz apart
from the carrier. The noise level is normally expressed by the energy contained in the 1 Hz band-
width (Figure A-4(b)). With a bandwidth of 1 Hz, the following applies: Since the value is -70 dB
when the bandwidth is | lkHz, the signals within the | Hz bandwidth will be lower than this by
about 10 log 1 Hz/1 kHz [dB], or about 30 dB; consequently, it is expressed as -100 dB/Hz at 20
kHz apart from the carrier when the resolution bandwidth is 1 kHz.

0 ‘
70 dB
AB
*H* +
1 ||I||,|I|

]

20 kHz
(@) (b}

Figure A-4 Noise Sidebands

Occupied Bandwidth

When information is trangmitted through radio waves, the extension of the frequency spectrum is caused
along with the modulation. The occupied bandwidth is defined as the width of frequency spectrum that oc-
cupies 99% of all averaged electric power (see Figure A-5).

A-11



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

A3 Glossary

A-12

Occupied Bandwidth

amplitude

Frequency

Figure A-3 Occupied Bandwidth

Quasi Peak Value Measurements

Reception interterence for wireless communication generally occurs as impulse noise. Interference due to
noise energy is evaluated in proportion to the quasi peak value. The parameters required for this evaluation,
such as measurement bandwidth, detection time constant and so on, are defined as the quasi peak value.
There are two standards which affect this sort of measurement: JRTC for Japan only, and CISPR (Interna-
tional Special Committee on Radio Interference) which applies internationally.

Residual FM

The short-term frequency stability of the local oscillators built in the spectrum analyzer is expressed as re-
sidual FM. The frequency width fluctuating per unit time is expressed as p-p. This also determines the mea-
surement limit value when measuring the residual FM of a signal.

Residual Response

Residual response is a measure of how much (in the input level calculation) the spurious signal generated by
the spectrum analyzer is suppressed. Residual response is generated by leaks of signals such as local oscilla-
tion output in the spectrum analyzer, This should be taken into consideration when analyzing a low-level in-
put signal.

Resolution Bandwidth

The spectrum analyzer uses the bandpass filter (BPF) to analyze the frequency components contained in the
input signal. The 3dB bandwidth of the BPF is called the resolution bandwidth (See Figure A-6(a) below).
BPF characteristics should be set according to the sweep width and the sweep speed used for the trace. This
spectrum analyzer sets the optimal value for the sweep width. In general, smaller bandwidths improve reso-
lution so the resolution of the spectrum analyzer should be expressed using the narrowest resolution band-
width (See Figure A-6(b) below).
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- Py ey I

Signal spacing

3dB ( \
\ RBW < Signal spacing

|
|
|
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[
I
!
|
/

\
Resolution bandwidth Resolution
() (b}

Figure A-6 Resolution Bandwidth

Spurious Response

Spurious signals are signals that cause distortion to an ideal signal, and are classified according to their char-
acteristics.

Second harmonic distortion:
This is the distortion caused by the non-linearity of a spectrum analyzer (especial-
ly generated in the mixer) when an ideal, undistorted signal is input to the spec-
trum analyzer. This performance determines spectrum analyzer’s capability of
measuring harmonic distortion (see Figure A-7).

Third order distortion:
This ig the distortion caused by the non-linearity of a spectrum analyzer when two
signals with different frequencies fl and {2 are input, thus outputting two signals:
one signal with frequency 2f1-12; and another signal with frequency 212-fi.
The amplitude of these signals depends on the input levels at the mixer (see Figure
A-7). The maximum value is specified.

Image/Multiple/Extra-band responses:
In addition to the two types of spurious signals described above, there is a third
type called "non-harmonic spurious” that is generated by the spectrum analyzer
with a frequency proper to each spectrum analyzer. There are three types of re-
sponses in the non-harmonic spurious: the image, multiple and extra-band re-
sponses.



R3267 Series Spectrum Analyzer Operation Manual (Vol.1)

A3 Glossary

A-14

Display level {dB)

-10
-20
-30
-40
-50
-60
-70
-80
90

-100
10

[T
[ Fundamental l
Jr ond order _|
l harmonics
70dB
’ 3rd order
/ harmonics
 AE—
d | ]
-60 40  -20 0 +20 +40

Input level {dBm}

VSWR (Voltage Standing Wave Ratio)

This shows the state of impedance matching when a spectrum analyzer is connected to a voltage source
whose output impedance is ideal and nominal. The VSWR is expressed as the ratio of the maximum value to
minimum value of a standing wave which consists of traveling and reflected waves. The VSWR is another

expression of the reflection coefficient or return loss,

Referring to Figure A-8, The signal at the receiving end E1 is the same as the signal at the transmitting end
(Eo, or the spectrum analyzer input section) if the impedance of the receiving end is matched to that of the

transmitting end.

The reflection coefficient is expressed in the formula shown below when the reflected wave Er exists due to

a mismatch between the impedances.

Figure A-7 Spurious Response

Reflection coefficient m = Reflected wave Er/Traveling wave Eo

The Return loss is expressed in the formula shown below.

Return loss = 20 log Er / Eo [dB] VSWR
=(Ev + Er)/(Ev - ER)

The relationship of VSWR with the reflection coefficient is as follows.

VSWR=(1+|m|)/(1-|m|)

The range of VSWR is between 1 and e the nearer to 1 this value is, the better the state of impedance match-

ing is.

Signal to be measured

Sender§ Eo

Spectrum analyzer

— T - -

Traveling wave

Figure A-8 VS.W.R

E1

Receiver

Reflected wave
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Zero Span
The spectrum analyzer sweeps at any frequency along the horizontal axis as the time axis but will not sweep
in zero span mode.
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A.4 dB Conversion Formulas

Definitions
0dBV — 1Vrms YdBY = 20log %

_1, — XmW
0dBm = ITmW YdBm = 10log TmW
0dBUV = 1uVrms YdBuV = 20log ﬁf\\;

_ _ XpW
0dBpw = IpW YdBpw = 10log [pW
Conversion formulas
IfFR=50Q: IfFR=75Q:

dBV = (dBm - 13dB)

dBUV = (dBm + 107dB)

dBuVemf= (dBm + 113dB)

dBpw = (dBm + 90dB)
Examples

Converting 1mV into dBpV:

Converting OdBm into dBUV;

Converting 60dBLYV into dBm:

dBV = (dBm - 11dB)

dBUV = (dBm + 109dB)
dBuVem?f = (dBm + 1 15dB)
dBpw = (dBm + 90dB)

20log ““X = 20log 10% = 60dBUV

I
0dBm + 107dB = 107dBUV(R = 50£2)
0dBm + 109dB = 109dBuV(R = 75Q)

60dBLLV - 107dB = -47dBm(R = 500)
60dBuV - 109dB = -49dBm(R = 75€3)

Converting 10V/m into dBLLV/m: 20log ]lﬁwm = 140dBLUV/m
Relationship between dBm and Watt
+50dBm | +40dBm | +30dBm | +20dBm | +10dBm | +0dBm -10dBm -20dBm | -30dBm
100W 10W W 100mW 10mW ImW 0.1mW 0.0ImW | 0.001lmW
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ALPHABETICAL INDEX

[Symbol] AUTO e 3-10
VNYQUIST FILEL ovvvveierrreersseessssensesseseseons 3-15, 3-61 A AJUSE o 3-10, 3-43
VNyquist Filter ON/OFF .....cocccurvrvrrernnns 3-15, 3-39 Ao INCIEMENT ovvveieiiieieceine 39, 3-33
VNyquist Filter SEtup ..eureeeemrerssnreronns 3-15, 3-60 A0 TUNE oo 3-11, 3-45
% AM MEASUIE ©..vvevrvvrrceraesrsosrrsasssssessens 3-13, 3-52 AVETAZE A oo 37, 320
Average B i 3-8, 3-25
. Average Loss ONJOFF ... 311, 3-47
[Numerlcs] Average POWET ..o 3-15, 3-58
0.5 dB/IV v, 3-12 Average TImes .ooovoevveeeecceeieeereeeeee e 3-15, 3-58
L AB/UIV weveiviiiiiiiiiericvinceiresssssns e s snns 3-12 Average Times ON/OFF .......ooooeveeenenann. 315, 3-18,
1/Delta Marker ON/OFF .....oociicninins 3-14, 3-53 3161, 3-78,
1O ABAALY rerererererieceiii e ee e e e resssss s 3-12 3-81, 3-82,
10,5,2, 1 or 0.5dB/IV e, 3-49 383
2 AB/IY oeeetereeeeeeeece et eaere e s 3-12
3rd OFdEr cvvveveeeeeeeece e e issseree e seenean 3-18, 3-82
3rd Order MEASUIE vcivevvvevicisceesieirnreenias 3-13, 3-52 [B]
3rd Order Peak .ouceuoreeevoeeereeeeesssesssssnnes 3-19, 3-85 B 3-8, 39,
5 AB/AIV voorvreresrrerrerrsseesssssssssnsssssessens 3-12 3-25, 3-33
5th OIAET ovvverrererrereeersesessssrssssessssanes 3-18, 3-82 Band Lock ON/OFF ..., 3-11, 3-47
TH OLAEL oreveseeeerer s ereeessesrereresereeesse 318,382 Band Select coiiiiii 3-11, 3-46
TP 3-18, 3-82 Basic Measurement Conditions ............. 2-130
' Baud RALE w.oeoeeoeeceeeeeiereeeeee e 39, 330
Bias POSI/NEGA ..o 311, 3-46
[A] Blank A ..o 37, 320
Al e rere et s babata e bababes 3-7, 39, Blank B oo 38, 3725
3-20, 3-33 BS Window ON/OFF ..ooovvuoenivvieensssronns 3-15, 3-60
A2B 3-7, 3-8, BUTSE SIZNALS ©eovverevreereereersisssssecssieseiens 2.97
3-21, 3-26 Burst signals .o, 2-101
ABC et 3-10
ACCESSOTIES vvvivieiiineesis e seressssr e s e 1-2
ACP et 2-87, 3-15, [C]
3-59, 4.3 C/N Meas ..o 3-18, 3-81
ACP Measurement Conditions ............... 2-137 C/N Meas OFF .o 3-18, 3-81
TN X 0 )1 SN 3-15, 3-62 CAL o 3-8, 328
ACHVE MArKEr wevvvvvevvvecesssecrsssesssssesnnns 3-14, 3-15, Cal LOMHZ Ref ..o 3-8, 328
3-53, 3-62 L0021 < | U 2-62, 3-8,
Active Trace A/B ..ovvvveecevoecrrrnssssesesnnns 3-15, 3-18, 3-28
3-62, 3-83 Cal Corr ONJOFF ... 38, 328
Additional Functions ... 4-12 Cal Bach Ttem v 2-64, 3-8,
Adjacent Channel Leakage Power .......... 2-87, 4-3 3-28
AlLATLO coonvierrirmrerraseresnensenssmssssssasssssessons 3-10, 3-37 Cal Sig Level i 3-8, 3-28
AM Modulation Frequency ...ccueieeeenns 2-117 Calculation Using No Measurement
AM Signals coovooeeeeeceesesoroseesesseeeesesores 2-117 WINAOW .ooiieieeiiiiniien e cccririsse s earennees 4-10
Amplitude MAG .coooviiiieeeeeceeeceee 3-8, 3-28 Calculation using the Measurement
ABChOL o 3-14, 3-54 WINAOW eriiieiiniienie s iissin s srsres s ssnseess s 4-11
Artificial ANalog A .ooovoeeeeeeeeeeeeeeeeeene 3-7. 321 Calibration ..ccooveeeeeieeceeee s e seeese e 1-15, 2-61,
Artificial Analog ON/OFF .......cooovveu...... 3-18, 3-21, 3-28
380 Carrier Frequency and Power
ATT o 3-7. 3-24 MEASUTEITIENLS 1uvverieesiiissinssiesraressssssnsneess 2-125
ATT AUTO/MNL oo, 37. 324 CDMA oeeeeeeeee e et eeas s s s s s e s sasssasr e rerees 2-75
ATT switch COunt 39, 335 CDMA Channel POWeEr .ovvvevvveveevevernrrennns 2-81
AHENUALOT oo 324 L0511 S 3-11, 3-45
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CF Step Size AUTO/MNL ......ooveinne 3-11, 3-45
Channel POSITION ..iiviiriivrrereccinisinereeenns 3-15, 3-58
Channel POWET ....voveeiiirinreeriesrnnisieesineerns 3-15, 3-58
Channel Width ....coveeiiiinrinienmnniseenene 3-15, 3-58
CIANINg .ovvvicirierrrereesininireesiossnnnisressinee e 1-13
CIRAT 1eivereerceeririvreerrneeesaineresrnnessnsessssinerone 3-16, 3-68
Clear FIle coiciiiviieereeccnninerennneernecsininenon 3-16, 3-68
Clear RegiSter ....oeeieiiniieecceeereeeeenee 3-16, 3-66
COATEC e ee e msmsme e e e eeeeeas 3-8, 3-28
L) 1o 3-10, 3-44
Command Syntax ..o vveeeiceeccnieeeieenes 5-12
COMPIESSION eeeiiieeee e e ee e 39, 3-33
CONFIG e 3-9, 3-30
Configuration ......ccccceocviieericececnieeniennes 3-30
Connector Section ......ccccceveeeceericccnveenen. 2-3
Cont Down ON/OFF .......ccoooiiie. 3-13, 3-52
Cont peak ON/OFF ..o 3-17, 3-74
Conlinuous SWEEDP .ececvvivrericecccrreerieennes 3-65
Control Section .....cccceveeviciceericccnieene. 2-9
COPY oo 39 336
CopyY All vt rerssserse e 3-16, 3-69
Copy Config .o 39, 3-30
Copy Device i 39, 3-33
Copy Mode i 39, 3-31,
3-32
Copy Table 1 10 2 v 3-10, 3-43
Copy Table 210 1 oo 3-10, 343
COIT FAaCtOr vivvieiiiicciiiieei s siscsesssrareeeias 3-16, 3-68
Correction Edit .sceeciciieneennns 3-12, 3-49
Correction Factor .....ceocieceeicinnneenn, 3-12, 3-49
Correction ON/OFEF ... icvvceiciciiieinenns 3-12, 3-49
COUNTEL 1atiiiiiiiiereriessirrees s sisssasssssrareeeias 3-13, 3-51
Counter ON/OFF ......ccccoiviereee e, 3-13, 3-51
COUPLE ..o vreee e, 3-10, 3-37
Couple Function ......ccooeevveevvccvcienseenenns 3-37
Couple 10 F(T) oo 3-17, 3-73
CS5/BS Setup v 3-15, 3-39
[D]
Data FOIMAL .ovvieeiiiiiiieeinesicsiscsesssssareesias 3-16, 3-67,
5-61
Data FOIMAts .ooooeveeeeeeecieeeciarsssveeeessssneanes 5-13
Data Length .oocvvoeeceeenee e 39, 3-30
Data Readout e eeeeeecce s sceeeessieneanes 3-64
Date and Time ...ocovveveveevccceeeeeee e 2-146
Date/Time i 3-9, 3-34
DAy e 3-9, 3-34
LTINS 3-13
AB/AIV e 3-12, 3-49
ABC/HZ et 3-13, 3-51
ABIM e rreereece e crnnressereessnanees 3-12, 3-49
ABM/HZ covviciiniievreeernesisieeninesnnesiesssneesnnes 3-13, 3-51
ABMV i rreeessiecrccnrecrnnneens 3-12, 3-49
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ABUY oot cvennn s 3-12, 3-49
LS TTRY 7R = 3-51
ABUVemT ..iiienininireeesmnenisrecsnee e 3-12, 3-49
ABDPW i rrreressincsire e ressnnsssrassnnee e 3-12, 3-49
Default ...coveeriiiieirienerrsecserreeesinenns 3-8, 3-15,
3-29, 3-61,
3-78
Default IP oo 3-16, 3-66
Detaults Configuration Values ............... 3-87
Define — Default ..o 3-15, 3-18,
3-61, 3-78
| DS ] (U 3-18, 3-79,
3-81
Delete 1ine .. eeeeeeeeeeeeeeeeeeeeeeeee e 310, 3-11,
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

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

SOFTWARE License

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

Restrictions

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

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

Liability

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

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

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

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and 1in its sole
and absolute discretion, either {a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

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

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

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

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

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

{e) incorporation in the Product of any parts or components (1) provided by Purchaser or {i1) provided by
a third party at the request or direction of Purchaser or due lo specificalions or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

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

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

{h) any negligen!t act or omission of the Purchaser or any third parly other than Advantest.

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

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

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

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



CUSTOMER SERVICE DESCRIPTION

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

Advantest's mainlenance agreement provides the Purchaser on-sile and off-sile maintenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last 2 maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advaniest office listed at the end of this Operation Manual or Advantest 's sales
Tepresentatives.

Some of the components and parts of this Producl have a limited operaling life {(such as, eleclrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibilily that the Product will not perform properly. Additionally, if
the operating life of 4 component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest office listed at the end of this
Operation Manual or Advantest's sales representatlives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7071
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Gffice:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlest (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +65-6274-4035

Advantest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBic 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

JAIDVANTEST

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Maruncuchi Center Building, 1-6-2 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





