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Safety Summary

product.

* When the product has ventilation outlets. do not stick or drop metal or casily flammable ob-
jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.

> When copnecting the product to peripheral equipment, trn the power off,

» Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this mansal are shown below 10-
gether with their meaning.

DANGER: Indicates an item where there ts a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

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

+ Safeiy Marks on the Product

The following safety marks can be found on Advantest products,

ATTENTION - Refer to manual.

DANGER - High voltage,

CAUTION - Risk of electric shock.

@ . Protective ground {earth) terminal,

* 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 perfor-
mance and function of 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 mside are not user-replaceable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life,
For more information, refer to the section in this document where the parts with imited life are
described.
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Safety Summary

To ensure thorongh understanding of afl tunctions and to ensure efficient use of this instrument. please read the
manual caretully before using. Note that Advantest bears absolutely ro responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrumens.

If the equipment is vsed in a manger not specified by Advantest. the protection provided by the cquipment may
be impaired,
¢  Warning Labels
Warning labels are applied to Advantest products in Jocations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these lahels. If you have

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

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

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

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

CAUTION: Indicates a potentially hazardous situation which will result in persanal injury or
a damage to property including the product.
* Basic Precautions
Please observe the following precautions to prevent fire, burn, electric shock. and personal inju-
Y.
¢ Use a power cable rated for the voltage in question. Be sure however 1o use a power cable

conforming to safety standards of your pation when using a product overseas.

*  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 out by gripping the plag. Do not pull on the power cable itself. Make sure vour hands

are dry at (his 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 {0 a power outlet that is connected 10 a protected ground terminal.
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal,

*  Be sure 1o use fuses rated for the vollage in question.

* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-

50, do not place flower pots or other containers containing liquid such as chemicals near this

Safety-1



Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 3 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display G years
LCD backiight 2.5 years
Floppy disk drive 5 years
Memory backup battery 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 anit is performed with the memory disk turning at a
high speed. It is a very delicate process.

*  Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.
An area away from shock or vibrations.
An area {ree from moisture, dirt. or dust.
An area away {rom 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 life 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
state-provided law.

Harmdul sabstances: (1) PCB (polycarbon biphenyD)
{2) Mercury
{3) Ni-Cd (nickel cadmium)
(43 Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items whick may leak cadmium or arsenic (excluding lead in sol-
der).

Example: fluorescent tubes. batteries

Safety-3



Environmental Conditions

This instrument should be only be used in an area which satisfies the foliowing conditions:
*  An area free from corrosive gas
+  Ap area away from direct sunlight
« A dust-free area
°  An area {ree from vibrations

«  Altitude of up 10 2000 m

Direct sunlight
Fa 2w

A O
L C Corrosive
rNIRCY

o PN PN N PN TN PN P P

Vibration

Figure-1 Environmental Conditions

*  Operating position

A clear space of 10 centimeters or more [~ The instrument must be used in a hor-
must be kept around the air vents. izontal position.
A cooling fan. which prevents the in-
Front o ternal temperature from rising, is
equipped with the instrument.
1 T The air vents on the case must be un-
blocked.

Figure-2 Operating Position

*  Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright} position for
storage or transportation, ensure the instrument is
stable and secure,

Ll ~-Ensure the instrument is stahle.
-Pay special attention not to fall.

Figure-3 Storage Position

*  The classification of the fransient 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-vohiage) category 11 defined by IEC6(0364-4-443

Pollution Degree 2

Safety-4



Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Plug configuration

Standards

Rating. color
and fength

Model number
{Option number)

PSE: Japan 23 Vat7A Swraight:  A01402
Black
Electrical Appliance and 2 m(6f1) Angled: A01412
Material Safety Law
UL: United States of America [25Vat7A Straight:  AD1403
Biack {Option 93)
CSA: Canada 2mio ) Angled: AGL413
CEE: Europe 230Vatb A Straight:  A01404
DEMKO:  Denmark Gray (Option 96)
5 N NEMEK(G:  Norway 2m(6fn Angled:  AQI414
£ © VDE: Germany
L3 KEMA The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO:  Sweden
SEV: Switzerland 25%0Vat6 A Straight:  A01403
Gray {Option 97}
2mi(6 i) Angled: ADI415
SAA: Australia. New Zealand 250 Vat6 A Straigh:  AOL406
Gray {Option 98)
@@ 2m (6 1) Angled:  —eeeee-
BS: United Kingdom 230V a6 A Straight:  AQL407
Black {Option 99)
@Cﬁ 2 m (6 ) Angled:  AD1417
1]
CCC:China 250V at 10 A Straight:  A114009
Black {Option 94)
2mi6 ) Angled: All4109

Safety-5



R3132 Series Spectrum Analyzer Operation Manual

CAUTIONS

The front two feet beneath the front panel have small extensions which can be used to pro-
vide a better viewing angle (12-degree tilt).

Note the following when using the extensions:
¢ 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 (hands or other objects) under the analyzer.
* o not slide the analyzer.

* Do not use excessive force when pressing keys (more than 1 kg).

Make sure the extensions are folded shut when:
=  Transporting the analyzer.
« Connecting or disconnecting cables.
¢ Using the analyzer on a cart.
*  The analyzer is not in use.

* The analyzer is in storage.
Do not use the extensible feet if they show signs of excessive wear.

+  The extensions may wear out over time. I this occurs, contact ADVANTEST or our service agency
for information on how to replace them,

Cautions-1



Certificate of Conformity

C€

Spectrum Analyzer

This is to certify, that

R3132 Series

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales Gmbil
Munich, Germany

3132.03
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PREFACE

This manual provides the information necessary to check functionality, operate and program the R3132 Series

Spectrum Analyzer. Be sure to read this manual carefully in order te use the spectrum analyzer safely.

*  Organization of this manual
This manual consists of the following chapters:

1. INTRODUCTION
» Product Description
* Accessories
+ Options
¢ Operating Environment
» System Checkout
* Cleaning, Sioring and Transporting the R3132
Series Spectrum Analyzer
» (Calibration
* Replacing Parts with Limited Life

Includes a description of the
spectrum analyzer and its” parts
along with information on iss’
operating environment and how to
perform: a system checkout.

ra

OPERATION
» Panel Description
+ Basic Operation
* Measurement Examples
« Other Functions

Describes the names and the
functions of each part on the panels.
You can learn the basic operation of
the specitwmn analyzer through the
examples shown i this chapter.

3. REFERENCE
+ Menu Index
+ Menu Map
* Menu Function Descriptions
« 1ist of Settings

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

4, REMOTE PROGRAMMING
* GPIB Command Index
* (GPIB Remote Programming
+ RS-232 Remote Control Function

(iives an outline of the GPIB and
RS-232 interfaces, and how 1o
cormect and set them up. Also
included are a list of commands
necessary for programming and
using the program examples.

5. PERFORMANCE VERIFICATION

+ Cieneral

= Procedures of Performance Verification

» Tracking Generator Performance Verification
Procedure

= Performance Verification for OPT73 (EM
Demodulation)

» Performance Verification Record Sheet

Describes the performance verifica-
tion,

6. PERFORMANCE VERIFICATION (External Mixer)
« External Mixer OPT16
« External Mixer OPT17
+ External Mixer OPT18
» External Mixer OPT19

Describes the performance verifica-
tion(External Mixer).

Preface-1
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Preface

7. SPECIFICATIONS Shows the specifications of the
= R3132 Specifications spectruin analyzer.

R3132N Specifications

= R3162 Specifications

R3172 Specifications

R3182 Specifications

e Options

-

® Key notations in this manual
Typeface conventions used in this manual.

Panel keys: In bold type Example: MKR, MEAS

Seftkeys: In bold and italic type Example: Normal, Noise/Hz

The 172, more and 2/2, more soft keys are designated by 1/2_more and 2/2_more in this
manual.

Preface-2
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1.1

1.1 Product Description

INTRODUCTION

This chapter provides the following information:

Product description

A list of standard accessories and power cable options

Options

Operating environment

How io verify that the spectruum analyzer is functioning properly

How to clean, store, and transport the spectrum analyzer

Calibration

Replacing Parts with Limited Life

Product Description

The R3132 Series spectrum analyzer uses the synthesized local method and allow the user highly stable and
highly precise spectrum analysis.
The key features of the R3132 Series spectrum analyzer are listed below.

(1

(2)

3)

(4)

(3)

(6)
(7

{8)
)

Frequency Range: 9 kHz to 3 GHz (R3132/N)
G kHz to 8 GHz (R3162)
9 kHz t0 26.5 GHz (R3172)
9 kHz to 40 GHz (R3182)
Freguency span: Zero, | kHz to 3 GHz (R3132/N}
Zero, 1 kHz to 8 GHz (R3162)
Zero, 1 kHz to 26.5 GHz (R3172)
Zero, | kHz to 40 GHz (R3182)

High-speed and high-precision sweep
Frequency span accuracy: 1% or less

Sweep time: 20 ms

Wide dynamic range

Maximum input level: +30 dBm

Built-in pre-amplifier: -132 dBm noise level

Frequency counter function with a resojution of 1Hz.

A power measurement function useful for evaluating radio Instruments using measurements such as
occupied bandwidth (OBW), adjacent channel power (ACP), channel power, etc.

An auto tuning function that searches for a signal with the maximum input level.

Save and recall functions which you can use to store measurement conditions and data in TEXT for-
mat.

A 3.5-inch floppy disk drive which you can use to save screen images in BMP format.

Support for ESC/P, BSC/P-R and PCL compatible printers,

1-1
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1.1 Product Description

{10y Remote control capahilities which allow you to setup an automatic measurement system. This
remote control function complies with GPIB and R8-232 specifications,

(11)y High-precision color LCD
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1.2

Accessories

1.2 Accessories

Table 1-1 lists the standard accessories shipped with the spectrum analyzer, If any of the accessories are dam-
aged or missing or, to order additional accessories, contact the nearest ADVANTEST Field Office or repre-

sentative.

Table 1-1 Standard Accessories List

Quantity
Name of accessory Type name R3132/ R8s | R31N Remarks

62/72 . '
Power cable Af1402 1 1 1 *1
Input cable (50 £2) AQI261-30 i 1 P—
Input cable (75 ) AD1045 e e 1
N to BNC adapter JUG-201A/U 1 — *2
C15 Type adapter NCP-NFJ — — H 2
NC to BNC adapter BA-A16S — — i *2
K to K adapter SA-SFF40(A) —_ i e
SMA to SMA adapter | HRM-501 —_ 1 s
SMA to BNC adapter | HRM-517(0%) — ] _—
Operation manual ER3132/62 i 1 1

{This manual)

*1:  The cable supplied with the spectrum analyzer depends on what type (specified by model number
above) was ordered when the spectrum analyzer was purchased.
There are 11 types of power cable available (see Table 1-2),
To order another power cable, contact an ADVANTEST Field Office or representative. When order-
ing, refer o power cables by their option number or model number.

=20 Quantity Is 2 when the instrument is egquipped with TG option (OPT74).

1-3
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1.2 Accessories

Table 1-2 Power Cable Options

Rating, color

Model number

Plug configuration Standards and length (Option number)

JIS: Japan 125Va7TA Straight:A(G1402

Black
% Law on Electrical Appliances 2m (61t Angled:A01412

UL.: United States of America 125Vat7A Straight: A01403

Black {OPT95)
% CSA: Canada 2m (6 ) Angled:AQ1413

CEE:Europe 250 Vat6 A Straight: A(1404

DEMKO:Denmark Gray (OPT96)

NEMEKO:Norway 2m(6f1) Angled:A01414

VDE:Germany

o KEMA The Netherlands

CEBEC:Belgium

OVE:Austria

FIMKO:Finland

SEMEO:Sweden

SEV: Switzerland 250 Vatb A Straight: A(G1405
Gray (OPT97)
2m (6 ft) Angled:AD1415

SAA: Australia, New Zealand 250 Vatb A Straight: A01406
Gray (OPT98)

% 2 m (6 1ft) Angled:---------

BS: United Kingdom 250V at6 A Straight:A(}1407
Black (OPT99)
2m (61 Angled:A01417
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1.3 Options

The foliowing options are available for this spectram analyzer.

(

OPT20 Highly Stable Reference Frequency Crystal Oscillator
OPT27 Narrow-band Resolution Bandwidth

OPT29 High-Speed Time-Domain Sweep

OPT73 FM Demodulation

OPT74 Tracking Generator
{This option can be instailed on the R3132, R3132N, R3162 and R3172.)

1.3 Options
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1.4 Operating Environment

1.4  Operating Environment

This section describes the environmental conditions and power requirements necessary to use the spectrum
analyzer.
1.4.1 Environmental Conditions
The R3132 Series should be only be used in an area which satisfies the following conditions:
+  Ambient temperature: 0 °C to +50 °C {(operating temperature)
+  Relative humidity: 85% or less (without condensation)
e An area free from corrosive gas
* An area away from direct sunlight
e A dust-free area
*  An area free from vibrations

* A low noise area
Although the R3132 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
unavoidabie.

= An area allowing uncbstructed air flow
The R3132 Series has an exhaust cooling fan on the rear panel and an exhaust vent on the bottom side
toward the front. Never block these areas as the resulting internal temperature rise will affect mea-
surement accuracy.

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

amount of noise riding on the power line.
Direct sunlight
6 % A u‘ge O
PRI i

AR

: C (;osive D
=NIRCY

PP P P N P S e Line Filter
Vibration
L

» Keep the rear panel 10cm away
from the wall

Front

Figure 1-1 Operating Environment
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1.4.2

1.4.3

1.4.2 Power Requirements

The R3132 Series can be used safely under the foliowing conditions:
+ Altitude: 2000 m maximum above the sea level
+ Installation category 11

+  Pollution degree 2

Power Requirements

The power supply specifications of the spectrom analyzer are listed in Tabie 1-3.

Table 1-3 Power Supply Specifications

100 VAC Operation 200 VAC Operation
Input voitage range S0V - 132V 198V - 250V
Frequency range 48 Hz - 66 Hz
Power consumption 200 VA or below

CAUTION To prevent damage, operaie the specirum analyzer within the specified input voltage and frequency
ranges.

During operation, the power supply automatically switches between input voltage levels of 100 VAC and
200 VAC. Be sure, however, to use a power cable that matches the input voltage and meets the related
standard (see Table 1-2).

Power Fuse

CAUTION:

1. When g fuse blows, there may be some problem with the analyzer so contact a qualified ADVANTEST service
representative before replacing the fuse.

2. To prevent fires, use the same rating and same model of a fuse.

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:

I, Press the POWER switch to the OFF position.

2. Disconnect the power cable from the AC power supply.

3.  Remove the fuse holder on the rear panel.

=

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

1.7
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1.4.3 Power Fuse

Puil out the fuse holder using a slotted
head screwdriver.

Fuse holder

Check (and replace if necessary)
the power fuse and put it back into
the fuse holder.

Fuse (T5A/ 250V

Fuse holder Spare fuse attached to the fuse holder.

Figure 1-2 Replacing the Power Fuse

i-8
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1.4.4

1.4.4 Power Cable

Power Cable

A detachable power cable with a three-contact plug is included with the spectrum analyzer. The protective
carth ground contact on the plug connects (through the power cable) to the accessible metal pasts of the
instrument. For protection against electrical shock, insert the plug into a power-source outlet that has a
properly grounded, protective-ground contact.

The manufacturer ships a power cable, as ordered, with the specirum analyzer. A list of other available
power cables is shown in Table 1-2. Contact youwr ADVANTEST representative or the local AD-
VANTEST Field Office for information on how to order these.

To AC power outlet Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.5 System Checkout

1.5 System Checkout

This section describes the Self Test which must be performed when operating the spectrum analyzer for the
first time. Follow the procedure below:

CAUTION:

Wait at least 30 minntes gfter turning on the power before using to ensure accurate nreasurements.

Make sure that the POWER switch on the front panel is in the OFF position.

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

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

NN

AC power supply connector

/

Figure 1-4 Connecting the Power Supply Cable

Connect the power cable to the outlet.

Press the POWER switch fo the ON position.
The spectrum analyzer performs the Initial test for approximately three seconds,
then dispiays the startup screen as shown in Figure 1-5,

CAUTION: There is a possibility that the screen display is different from the one
shown in Figure 1-5, depending on previously saved condifions.
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1.5 System Checkout

Wed 1999 Aup 18 19:30

REF 0.0 dbn
1048/ akrite HNorp B Hienk HNorm

EHTER "1 560 Gz SEAN 000 BHz
_RBW_3 Mz B 3 iy SWP 20 me  ATT 1048

Figure 1-5 Screen Display after Self Tests have Completed

CAUTION:  Allow 30 minutes for the R3132 Series to warm up before proceeding
the next step.

5. Press SHIFT.
The SHIFT lamp lights,

6. Press CONFIG(PRESET).
The factory defaults are reset.
The startup screen is displayed as shown in Figure 1-5.

7. Press SHEFT aad 0,
The Self Test menu is displayed.

Wed 1999 aug 18 19730

FEF 0.0 d8n

1048/ A Wit Hers B Hlank Norm
Seif Test
" Execute
Seit Jest

a2l 4 i iy '-’
i kd
ERNTER 1,506 Gilz SPAR 3.000 SHz Ex it
RBW 3 Miz vBW 3 Miz SWP 20 ms  ATT 10dB

Figure 1-6 Self Test Screen
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1.5 System Checkout

NOTE:  Pressing SHIFT and 0 wrns the Self Test mode on. In this mode, only the
SHIFT, PRESET and COPY keys, and the currently displayed soft menu can
be used. All other panel keys are disabled.

8.  Press Execute Self Test.
The five test items are executed in order and then the test results are dispiayed as
shown below,

Wad 1999 Aug 18 3533

REF 0.0 &
Lods/ AMrite HNorm B Hisnk Horm
Salf Test
.......... ' Execute
Self Test
EENTER 1.500 SPARTH00 Gz
RBW 3 MR- vaw 3 MHz SWP 20 ms AT 1648
[ Self Test Resuit
oo b oam | Stk LB L ow |
[ PasS{ PaSs | PSS [ PAss | PSS | g
Compl eted. Exit

Figure 1-7 Sereen Shown after Execoting Self Test

CAUTION: If the Self Test detects any errors, do not aitempi to use the spectrum
analyzer any further. Contact an ADVANTEST service representutive
as soon as possible,

9,  Press Exil. .
This exits the Self Test mode.

This completes the system checkout.
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1.6 Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer

1.6  Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer
1.6.1 Cleaning

Remove dust from the outside of the spectrum analyzer by wiping or brushing the surface with a soft cioth
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 aliow water to get inside the spectrum analyzer.

2. Do not use organic cleaning sobvents, such as benzene, toluene, xylene, acetone or similar compounds, since
these solvents may damage the plastic parts,

3. Do not use abrasive cleaners.

*  Cleaning the Display Filter
Normally cleaning the display filter from the front should be sufficient. However, if necessary, the fil-
ter isself can be detached from the spectrum analyzer by removing the two screws on the froni. Clean
the backside of the filter with a soft cloth,

CAUTION: Do not touch the LCD display with your finger when the filter has been removed.

© ACAWRTEET R0 BPECTRUM ANALYZER st

Remove the two screws
to detach the filter
from the spectrum analyzer.

POUER & B oUTRYT
o O ei®—-

Figure 1-8 Removing the Display Filter
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1.6.2 Storing

1.6.2

1.6.3

Storing

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

Transporting

When you ship the spectrum analyzer, use the original container and packing material. If the original pack-
aging is not available, pack the spectrum analyzer using the following guidelines:

» To allow for cushioning, use a corrugated cardboard container with inner dimensions that are at Jeast
15 centimeters more than those of the spectrum analyzer.

* Surround the spectrum analyzer with plastic sheeting (o protect the finish.
*  Cushion the spectrum analyzer on all sides with packing material or plastic foam.
¢ Seal the container with shipping tape or a heavy-daty, industrial stapler.

If you are shipping the spectrum analyzer to a service center for service or repair, attach a tag to the spec-
trum analyzer that shows the following information:

*  Owner and address
« Name of a contact person at vour location
*»  Serial number of the spectrum analyzer (located on the rear panel)

e Description of the service requested
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1.7

1.8

Calibration

1.7 Calibration

The R3132 Series requires yearly calibration. Calibration work should be performed at an ADVANTEST

CORPORATION site. Please contact ADVANTEST CORPORATION concerning the calibration.

Replacing Parts with Limited Life

The R3132 Series uses the following parts with imited life that are not listed in Safety Summary.

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

Part name Life
Input attenuator R3132/32N/62: 2 million cycles
R3172/82: 2.5 million cycles
Rotary encoder 160,000 cycle
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2 OPERATION

This chapter describes the following:

-

«

»

Front and rear panel controls and connectors
Screen annotation

Basic operation

Measurement examples

Expanded functions

2.1  Panel Description

2.1.1 Front Panel

This section contains detailed views of the front panel and explanations for the panel keys or connectors
shown in those views Figure 2-1 shows the front panel location of the nine detail views.

2.1 Panel Description

{?) 3

RN APECTRUM AMMYIER sty Mth i &

Oo

= l--hc—:}c‘:-tjf:-“_-"-")ﬂ@'
L), B9 ) ) G G G,

R :“D"Dgh'u’uma

Figure 2-1 Front Panel (R3132/32N/62)
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2.1.1 Front Panel

2-2

(9 3

T

| ﬁ v
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= gtiin ‘fﬁt b
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@/f 3""%_? e
J

/ \
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Figure 2-2 Front Panel (R3172)

Figure 2-3 Front Panel (R3182)

(‘i} (3
——| — )
B Sl ==m——— R
E R OO | L
:3 R TR ﬂnﬁﬁ@;
D OHOo @ 7 5 e
O D QOD @[ i
B g‘; G OO %z- S 1D
e 1 DO e & 2
IO D i = e | [ ®)
oo 'E=) (&) () O e =
EN I EIE ) E e
0| =6, B e )
] \\ x\ L\ ______ < k/j
(5) © @ T



R3132 Series Spectrum Analyzer Operation Manual

2.1.1 Front Panel

(13 Display Section
4
AENBSTTERT 3132 SPECTFUM ANALYEER tun. o 5/
o e ey P %WS
|
b L J
e
1 ! |
H { [P S— E:j
! i . 6
L -
O TTIe
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Control Description
1 | Liguid crystal display (LCD) Displays trace and measured data
2 | Active area Displays input data and measurement data
3 | Soft-menu display Displays the function of each soft key (up to 7 at
one time}
4 | Intensity Adjusts the brightness of the display back light.
5 | ACTIVE OFF key Turns off the active area removing any displayed
information
6 i Soft keys Seven keys corresponding fo the soft-menu display
omn the left; pressing a soft key selects the corre-
sponding menu item
7 | RETURN key Used to return the screen display to the previous

level of the hierarchical soft-menu structure
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2.1.1 Front Panel

{2)  Power Switch/Connector Section

+  R3132/32N/62

] ]
T i
/_4 I T
\\-&7} -0 gﬁﬁ\»/}m&-m <) ooy {c)
Control Description
1 | POWER switch Tusns the power on or off
2 | TG OUTPUT connector (Option)
TG output connector
Frequency range is 100 kHz to 3 GHz
3 | RF INPUT 2 connector {Unused)}
4 | CAL OUT connector Calibration signal output connector
30 MHz, -20 dBm
5 | PROBE PWR connector Power output for the accessory.
The maximum current is 100 mA
3 2 1: NC
® 2: GND
' 3:-12V
4 1 4: 412V
6 | RF INPUT 1 connector Inputs the signal to be measured.
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2.1.1 Front Panel

Control Description
1| POWER swiich Turns the power on or off
2 | TG OUTPUT connector {Option)
TG output connector
Frequency range is 100 kHz to 3 GHz
3 | EXT MIXER connector {Option)
Cennects an external mixer to increase the measure-
meni frequency range.
4 | CAL OUT connector Calibration signal output connector
30 MHz, -20 dBm
5 | PROBE PWR connector Power output for the accessory.
The maximum current is 100 mA
3 2 1: NC
. 2: GND
* 312V
4 1 4: +12V
& | RF INPUT comnector Inputs the signal to be measured.
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2.1.1 Front Panel

5 3 4 5 6
; ] |
) 25 =6 8 O

Control

DPescription

1 | POWER switch

Turns the power ont or off

2 | EXT MIXER connector

Connects an external mixer fo increase the measure-
ment frequency range.

3 | RF INPUT connector

Inputs the measurement signal.

4 | CAL OUT connector

Calibration signal output connector
30 MHz, -20 dBm

5 | PROBE PWR connector

Power output for the accessory.
The maximum current is 100 mA

3 2 1:NC
2: GND
312V
4 1 4: +12V
6 (Unused)
(3)  Floppy Disk Drive Section
1

Control

Description

1 | Eject button

Used to eject floppy disks from the drive

[A]

Floppy disk drive door

Insert floppy disks here

3 | Access lamp

Turns on when the floppy disk in the drive is being
accessed
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(4)

MEASUREMENT Section

2.1.1 Front Panel

f

4~} STAAT

REPEAT 5

STOP

D

7

Conirol

Description

FREQ key

Used to set center frequencies

SPAN key

Used to set frequency spans

LEVEL key

Used to set the reference level

SWEEP lamp

Turns on when a sweep is being performed

REPEAT (START/STOP) key

Used to execute continuous sweeps or to reset 4
sweep

SINGLE key

Used to execute single sweeps or to reset a sweep

TG key

{Option) Used to control iracking generator output
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2.1.1 Front Panel

]

DATA Section

{

ajolo
ololo

(GHz )~
(1ariz )

olololjioy 5
OO0 E-E:E
|
1 H2 3i 4
Control Description

Numeric keys

(additional function keys)

EMC

CAL

There are ten number keys (0 through 9) and a deci-
mal point key. You can access additional function
by pressing the SHIFT key :

Used to set up the conditions for an EMC measure-
ment
Displays the Cal menu

~(BK SP) key

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

Units keys

GHz key

MHz key

kHz key

Hz (ENTER) key

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

Sets MHz, - dBm, sec, Vor W

Sets kHz, mV, msec or mW

Sets Hz, psec, CH, pV or uW

This key is also used to specify the channel and as a
general ENTER key

Step keys

Used to eater data in steps

Data knob

Used to make fing adjustments when inputting data




R3132 Series Spectrum Analyzer Operation Manual

2.1.1 Front Panel

(6) MARKER Section

: ( WRARKER o
\PKSRCH] (MKR )/

=3 C==

4 3
Control Description
I | PK SRCH key Used to search for the peak point on the trace
2 | MKR key Used to display the marker
3 | MEAS key Used to set the measurement mode
4 | MKR — key Used to obtain marker values so that they can be
used as data for other functions

: {7y CONTROL Section
= . 3

| /

( ii @mm?f H
{ aw ) (e ) fasrra )
[swr—;ep] (TR;}CE) (msgmv]

Control Description

| BW key Used to set the resolution bandwidth (RBW) and
video bandwidth (VBW?}

2 TRIG key Used 1o set the trigger conditions

3 PAS/FAIL key Used to set the conditions in the limit line and check
if those conditions have been met

4 DISPLAY key Used to set the display line. the reference line, ete.

5 TRACE key Used to set the trace function

6 SWEEP key Used to set the sweep time
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2.1.1 Front Panel

(8) SYSTEM Section

CONFIG] 2

]
|

0 SHL

-
SAV

frond—
G3— -

Control

Description

1 TEOCAL key
REMOTE lamp

Used 1o disengage GPIB remote control
Indicates the spectrum analyzer is in Remote mode
when it

fae]

CONFIG key

PRESET key
(SHIFT, CONFIG)

Uised to set the operational conditions for the inter-
face, ete.

Used to reset the spectrum analyzer 1o the factory
default settings

3 | SHIFT key

Allows you to access additional functions for cer-
tain keys (keys that have labels in blue above them).
The LED lamp next to the key turns on when
SHIFT 1s pressed.

4 | RECALL key
SAVE key (SHIFT, RECALL)

Used to recall previous data
Used to save data

5 | COPY key

Used to obtain 4 hard copy of the screen data
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2.1.1 Front Panei

(9y  Miscellaneous Section

AUTO POWER

1 \tTUNE COUNTER MEASURE |C]
)P
2 y .
— ) ) 5

3
4
Control Description
1 1 AUTO TUNE key Used to automatically display the maximum peak
2 | COUNTER key Used to measure frequency as a counter
3 | POWER MEASURE key Used to make power measurements
4 | UTILITY key Used to set the measurement mode for the option
5 {Unused)
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2.1.2  Screen Annotation
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Figure 2-4 Screen Annotation
Annotation Description
1 Title Displays the title you have entered to distinguish the current

data from other data

Reference level

Current reference level

3 | Amplitude scale Current amplitude scale graduation

4 I Trace Trace mode and search mode which are currently selected
5 |Line setup display Shows values for the display line

6 | Marker area Frequency and level of a marker

7 | Date Current date and time

8 | Soft-menu Menu item corresponding to the soft key

Center frequency or
Start frequency

Indicates the frequency at the center of the current display
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2.1.2 Screen Annotation

Annotation Description
10 | Freguency span or Frequency span of the current display {displays may differ
Stop frequency depending or the currently active function)

11 | Resolution bandwidth {(RBW) Displays the current resolution bandwidth (RBW is preceded
by an asterisk (*) when set in manual mode)

12 | Video bandwidth (VBW) Frequency selected for the video bandwidth filter. VBW
value is preceded by an asterisk (*) when set in manual
mode.

13 | Sweep time Time required to make a single sweep. SWP is preceded by
an asterisk (*) when set in manual mode

14 | RF attenuator Current attennator level. ATT is preceded by an asterisk (*)
when set in the manual mode

15 |UNCAL message Indicates that the measurement has not been calibrated

16 | Preamp indication Indicates that Preamp is using.

17 | 7362 mode indicator Indicates that the input impedance is 7582 (nothing is dis-
played if the input impedance is 50£0),

18 [Trace point indication Indicates that the trace points are 301 points {nothing is dis-
played if the trace points are 1001 points).

19 | Active area Used to display the currently active functions (note that the
data can be changed) and their related values

20 | Level offset Displayed when Level Offset is woggled on.

21 | Average times Indicates the number of sweep cycles and the current number
of times frequencies has been swept.

12 | Video and external frigger levels | Indicates the current trigger level,

23 | Frequenacy offset Displayed when Frequency Offset is toggled on.

24 [Display Line Indicates the current display line,

25 | 10MHz External Displayed when the external 10-MHz signal is used as the
reference signal.

26 | Squeich levei Indicates the level where the voice is demodulated.

27 i Multi-screen mode ZOOM., F/T, T/T. ACP, GATE or EMLN(OPT73) is dis-
plaved in Multi-screen mode.

28 |HOLD mode Indicates that panel keys are locked in the HOLD mode.

29 | External mixer mode setting Displays frequency ranges, harmonic orders and harmonic

display polarities.

30 |Signal identification function Displays whether the Signal Identification function (kdent) or

display

Software Image Suppression function (Suppr) is turned on.
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2.1.3

Rear Panel

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

1 2

\

LI
o fo

@

Figure 2-5 Rear Panei

Control

Description

EXTERNAL TRIGGER
terminal

The input impedance is approximately 10 kQ.

The R3132 and R3162 start sweeping frequencies when the
input signal rises or trails. {The timing is selectable.)

This signal can be used as the gated sweep signal source.

PRINTER connector

Comnector used when attaching a Centronix printer

RS-232 connector

Connector for an external unit nsed to control the spectrum
analyzer through an RS-232 inferface

10 MHz REFERENCE INPUT
terminal

Input termimal for 10 MHz reference freguency signal
Input impedance: Approxunately 500 £
Input level: -1 dBm to + 10 dBm

Y-OUT terminal

10 dB/div Y signal output

RGEB connector

Connector for an external monitor compatible with VGA
specifications.

PHONE connector

Connector for an 8 Q earphone used for AM/FM demodu-
lated audio output

GPIB connector

Comnector for an external controlier cable
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2.1.3 Rear Panel

Control Description
9 Exhaust vent Used to vent excess heat buildup in the spectrum analyzer
CAUTION: Do not block this vent
10 | AC power connector 3-pin type
1} | Fuse holder Holds the line fuse and one spare fuse which is supplied
with the spectrum analyzer
12 | Fuse information Lists the line voltages and fuse requirements
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2.2 Basic Operation

221

Operating Menus and Entering Data

You use panel keys and soft keys to operate the spectrum analyzer. When you press a panel key, a menu
is usuably displayed on the right side of the screen. However, there are some keys, such as AUTO TUNE
and COPY. which do not have an associated soft menu.

Each menu selection is aligned with a soft key. To make a menu selection, press the associated soft key.
in some cases, pressing the soft key displays additional selections. The following example shows how the
panel and soft kevs function.

(1) Selecting the Menu
Press LEVEL to display the menu used for setting up a measurement.

A reference level value is dispiayed in the active area, and the Level menu is displayed on the right
side of the screen as shown below,

Ref Level

ATT AUTO/MNI.
dB/div

Linear

Units

Hi Sens ON/OFF
172_more

(2)  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,
and the backspace (BK SP) or minus {-) key. I you make a mistake when using the nurneric
keys, you can use the backspace (BK SP) key to delete the last digit entered. If you have not
entered any data, pressing the BK SP key enters a minus () sign. After entering the data, press-
g the ENTER key or one of the other unit keys completes the operation,

NOTE:  Datq entered with the numeric keys that is not terminated with a uniis terminaior is ahorted
when you press any panel key.
In addition, there is a possibility that displayed data meay have a unit different from that of the
value entered resulting in the displayed number being different from the number entered even
though the two values are the same.

Lxample: The following example sets the reference level to -20 dBm using the numeric keys:
Press the -, 2, 0 and GHz(+dBm) keys or the 2, 0 and MHz(-dBm) keys.

» Entering Data Using the Step Keys
The step keys are used to enter data by a predefined step size. Press the w step key to decrement
the data: press the 4 step key 1o increment the data. You can enter data while looking at the ac-
tive area on the screen using the step keys.
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2.2.1 Operating Menus and Entering Data

Example: The following example sets the reference level to 0.0 dBm using the step keys:
Press the w step key. This sets the reference level to -10.0 dBm. If you press the 4
step key once more, the level is set to 0.0 dBm.

Entering Data Using the Data Knob

The data knob is used to enter data in units of predefined display resolution. This is convenient
when making fine adjustments to data which has already been entered.
Example: To set the reference level to 0.5 dBm using the data knob, turn the knob clockwise.
This increases the reference level in increments of 0.1 dBm.
Continue fo turn it until the indication in the active area is 0.5 dBm.
Turning the data knob counter clockwise decreases the reference level.

ACTIVE OFF

Pressing ACTIVE OFF turns off the active area and removes any information displayed. You
cannot enter data if the active area is off. To turn the active area on again, press any panel or soft
key.

Menu structure

You can access the following submenu by pressing either I/2_more or the soft key with a mark in
the right-hand corner.

In addition, theze is another type of soft key which is used to toggle between two settings (ON/OFF,
AUTO/MNL ete.). The current setting is displayed with a red box around it

Pressing MKR displays the Marker menu as shown below.

»

Normal

Delta

Peak Menu

Sig Track ON/OFF
MKR Trace A/B
Marker OFF
172_more

Displaying submenus

Pressing the soft key with a mark in the right-hand comer displays a submenu as shown below.
Press Peak Menu. The following Peak menu is displayed.

Next Peak

Next Peak Left
Next Peak Right
Next Peak Max-Min
Min Peak

Cont Peak ON/OFF
1/2 _more

Switching between settings

To switch the cusrently active setting for soft keys such as AUTO/MNL, press the key. Pressing
the key again changes back the setting. A selected item and an unselected item are displayed in
white characters and black characters, respectively.

Example: Press Coni Peak ON/OFF.

ON is selected to execute marker peak search for each sweep. Press the Cont Peak
again to return to OFF,
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2.2.1 Operating Menus and Entering Data

(4}

(3)

*+  RETURN

Used to go back to displaying the Marker menu.
Press RETURN to return from the submenu to the original menu.

s 1/2_more and 2/2_more

Pressing 1/2_more shows the rest of the soft key menu (those items not currently visible). Like~
wise, pressing 2/2_ more at the bottom of this display returns to the top of the soft key display
(the previous set of items).
Press 1/2_more. The rest of the Marker menu {menu 2). is displayed as shown below.

Fixed MKR ON/OFF

MKR Step AUTO/MNL

Multi Marker

272 _more

Press 2/2_more. The previous iters (menu 1) are displayed.

Using SHIFT

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

» PRESET

*+ SAVE
o CAL
+ EMC

To select one of these functions, press SHIFT and the desired panel key. Pressing SHIFT lights the
adjacent LED indicating that the Shift function is active. To cancel the shift function before selecting
a blue-labeled function, press SHIFT a second time. The green LED goes off, indicating that the
Shift function is no longer active. SHIFT 15 also used to activate the hold function which disables
the data knob: the hold function is activated when you press SHIFT until the green LED goes off.
When you want to disable the hold function, repeat the above procedure; when the LED goes off,
the hold function has been reset.

Dialog boxes
Pressing some soft keys will display a dialog box. One or more of the following operations may be
required.
* To select items
Use the data knob to select items.
*  To select conditions

Use the step keys to select conditions, then press the corresponding unit (ENTER) keys to set
them.

*  To enter numeric values
Use the aumeric keys and the corresponding unit keys.
* To close the dialog box

Press the same key that was used to open the dialog box agaimn.
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2.2.2 Displaying Spectrums and Operating the Markers

Displaying Spectrums and Operating the Markers

As an example, the procedure for measuring the difference between calibration signal level and secondary
harmonic signal level is explained below.

Power on

Initiahization

NOTE:  To take accurate measurements, use the spectrum analyzer within the spec-
ified temperature range, and wait at least 30 minutes after turning the power
an before using it. For these practice examples, you do not need to warm up
the spectrum analyzer.

Make sure that the POWER switch on the front panel is in the OFF position.

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

CAUTION: To avoid damage, operate the spectrum analyzer within the specified
input voltage and frequency ranges.

Connect the power cable to the outlet.

Tuarn the POWER switch on.
When the self-test has completed, the startup screen is displayed.

NOTE:  The screen display after the power-on may differ from the one shown here
due to previous settings.

This resets the current settings to the factory defauits.

3.

Press SHIFT.
This activates the shift mode so that functions labeled in biue can be used.

Press CONFIG{PRESET).
This resets all spectram analyzer settings.
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Figure 2-6 Factory Defaults Screen
Input signal connection
Connect the calibration signal used for the measurement,
7. Conneci the N-BNC adapter 1o the INPUT connector on the front panel.
For the R3182, first connect the SMA-SMA adapter to the SMA-BNC adapter,

then connect this combined adapter to the INPUT connector on the front panel,

8. Comnect the INPUT connector and the CAL OUT connector on the front panel
using the input cable provided as an accessory.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.
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11.

12.

13.

2.2.2 Displaying Spectrums and Operating the Markers

Press FREQ.
The current center frequency 1s displayed in the active area, and the Freq menu
used to select the frequency type appears on the right.

Hos, 1399 War 22 16:49

REF 0.0 d&m T
10dB/ Adirite Hore B 8lank  Horm

CENTER —7
1.5008 GH= . .. .

Chane ¥
Betting

SPai 1.000 GHe
ATE 1048

CENTER 1.580
RBW 1 Wz

Gz
VoW 3 Mz SYF 20 my

Figure 2-7 Active Area Display

Press S, 0 and MHz.
A center frequency of 50 MHaz is set,

Mo 1999 Mar 22 1551

REF 6.0 dBn
10dB/ Hrite Horm B Blank  Norm
: Freq
CENTER i
50.@ MH= .. ... e e | Center
Start
Stiop
=
CF Step
2lTe
Er‘eq Dffset|
CERTER B8 6 g SRRl 500 Wiz
| RBY 3 MHr vEw 3 MHz SWP 20 ms_ ATT 104B

Figure 2-8 Setting the Center Frequency

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.

Press 8, ¢ and MHaz.
A frequency span of 80 MHz is set.

Press LEVEL.

The current reference level is displayed in the active aren, and the Level menu
used for setting the level appears on the right.
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14.

Press 2, 0, MHz(-dBm),
A reference level of -20 dBm is set.

Yon 1935 Mor 22 16358

REF ~3670" dlim
104/ AuMcite  Morm B 8lank  Horm

CEHFER 50 00 Hiy SPAH BO. O #z 1/2 .more
REW fihz vBW % iz SWP 20 mes  ATT S dB

Figure 2-9 Measuring Settings Screen

Displaying a marker on the trace peak

15.

Using the delta marker

16

17.

Press PK SRCH.
The marker s displayed on the trace peak, and the marker frequency (approxi-
mately 30 MHz) and level (approximately -20 dBm) are listed in the marker area.

FEF 260 dBn HiH 20,92 Wiz
(10H 7 AMeite Moce 8B Biapk Horme =20.05 din
H Level
REF Ig
—22.8 d Ret Lowvel

|

CENTER 56 .00 WHx SPAN 88,0 MHz
2HY 1MHz VW | Wz, SWR 28 as ATT 5 d8

Figure 2-10 Peak Search Bisplay Screen

Press MKR.
The Marker menu used with the marker function is displayed.

Press Delta,
The defta marker is displayed on the trace peak, and the differences between the
marker and delta marker frequency and level are listed in the marker area,
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18. Press 3, 0, and MHz(-dBm).
The active marker gets a secondary harmonic signal at a distance of 30 MHz.
Move the matker to the signal peak using the data knolb,
The marker area displays the frequency difference and the level difference
between the two signals.
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2-24

Measuring Window and the Display Line

‘This section describes the measuring window which is used to display measurements within a limited area,
and the display and reference lines which are used to compare traces.

Power on

t. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defaults.

2. Press SHIFT and CONFIG{PRESET).
The default settings have now been reset.

Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

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

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

5. Press LEVEL, 2, 0 and MHz{-dBm).
A reference level of -20 dBm is set.

Activating the display line
The dispiay line is convenient for comparing one trace level to another,

6.  Press DISPLAY and Disp Line ON/OFF(ON).
The display line is activated.

7. Move the display line vertically so that it aligns with the peak on the right side
by turning the data knob.
This makes it casier to compare trace levels.
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Figure 2-11 Activating the Display Line
Activating the reference line
This activates the reference line allowing vou to enter reference level settings.

8.  Press Ref Line ON/OFF(ON),
The reference line appears, and the reference level can now be set.

9. Move the reference line vertically antif it is aligned with the maximum peak so
that you can obtain a display line vaiue relative to the maximum peak.

1999 Mar 27 14308

BT 308
10dg A0 ite Horw B Blank Hore
Display

HEELINE PR i
~60. 8 dBm. L. [ .. e L
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Figure 2-12 Making a Comparison Between Peaks Using Reference Lines
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Removing the lines
This removes the display and reference lines.

10. Press Disp Line ON/OFF two times.
OFF is selected and the display line is removed.

11. Press Ref Line ON/OFF two times.
OFF 1s selected and the reference line is removed.

Setting up the measuring window

12. Press Measuring Window.
The measuring window appears and the Window menu associated with the win-
dow settings is displayed.
The frequency for the current window position is listed in the active area, and the
window position can now be changed.

13. Move the measuring window by turning the data knob so that the measuring win-
dow center is aligned with the center of the peak to the right.

14. Press Window Width. 5, and MHz.
The width of the measuring window is set to 5 MHz.
(The width depends on the set frequency span.)

Sat 1999 Hare 27 14141

FEF 200 38
1048/

— Hindow
WiN_BOW WIDTH (a—
5.88 MHzZ | ,

P57 Morker
SHAH 50,0 MHz Louple
all S 48 o s

CENTER 3058 HHz
_REW 00 kM VEM 300 kHz _SWP 20 me

Figure 2-13 Sereen Display Showing the Measaring Window
Stopping/starting a sweep within the measuring window:

15, Press Window Sweep ON/QOFF(ON).
The area within the measuring window is swept.

The area within the measuring window is not swept,
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2.2.4 Measuring Frequency Using Counter

Removing the window

17. Press Window ON/OFF{OFF).
The measuring window is turned off,

Measuring Frequency Using Counter

The counter function measures the signal frequency at the marker with high accuracy.,

You do not have to precisely position the marker on the peak vou wish to measure however you should
note that the displayed amplitude value corresponds to the marker position,

The maximum resolution possible for the counter funciion display is 1 Hz. As the resolution becomes
higher, the gate time becomes longer. As a result, the sweep period becomes longer.

NOTE:

1. The counter function may not work normally if the span is greater than 200 MHz or the difference between
the marker and the noise level is 25 4B or less.

2. The signal irack mode cannot be used with this function. ‘

The following example shows how o measure the frequency.
Power on

1. Tum the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defauits.

2. Press SHIET and CONFIG{PRESET).
The default settings have now been reset,

Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

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

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

Span

fri 1086 Sep 18 10:22
REF 0.0 dén
[10dB/ A Mrife fHorm B Blank  Horm .
SPAN :
2.8 MMz,

i
Full Spon

Zarn Span

Peak Zeom

ICEHTER 30 .00 HHz
REYW 390 xHz  VBY J00 ki

SWP_20 ms

SPAH

50.0 Mliz
a7F 1046

Last Span

Figure 2-14 Measuring Settings Screen

Measuring frequency by counter

This measures the frequency using the counter function,

5.

Press COUNTER.

The Counter menu (used for setting the frequency counter resolution) and the
Frequency Counter window are displayed. The default resolution is 1 kHz.

i
i

Fri 19
PEF 0.0 dBm WP 29,55 Wi
10dB/ AMrite Herm 8§ Blank Horm =20.32 dbim
SPAN :
58.2 MHz.

EHTER 30 800 Wiz

Pat 50,0 #hz
1045

RBW 300 kHr  vEW 300 kHz W0 20 pe AT
Frequency Counter {1kHz) Counter
30,0900 MH= OFF

Figure 2-15 Frequency Counter Measurement (Resolution: 1 kHz)
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2.2.5

2.2.5 Auto Tuning

6. Press Res 10 Hz.
The frequency counter resolution is set to 10 Hz and is displayed in the Fre-
quency Counter window.

Fri 1998 Sep 18 10:75

REF 0.0 diim HEH 28 65 iz ‘
108/ A Write Horm B Blark Horm w20, 42 diin i
i Counter
SPAN o
50.0..MHz . es
1kHz

Hes

b h kbl
CENTER 30.00 Mz UPa 560 Wz
REW

300 kHz VB 300 kHz JEP 20 pe ATT 1048 e
Froguoncy Counter {10Hz} ’ Countar
30.080 22 MH=z OFF

Figure 2-16 Freguency Counter Measurement (Resolution: 10 Hz)

7. Press Counter OFF.
The counter function is turned off.

Auto Tuning

You can display a signal with an unknown frequency using the auto tuning function.
Power on

1. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defaults.

2. Press SHIFT and CONFIG(PRESET),
The default settings have now been reset.

Input signal connection

Connect the calibration signal used for the measurement.
Frequency span

This ses the frequency span in preparation for auto-tuning,

3. Press SPAN, 1 and MHz.
A frequency span of 1 MHz is set.
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2.2.5 Auto Tuning

Auto tuning

2-30

Wed 27 Jan 1999
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Figure 2-17 Screen Display Prior to Auto Tuning

4. Press AUTO TUNE.
Normally, peak searches cover the entire band, and the span gradually returns to

the original setting by keeping track of that peak signal.

With this function. the maximuwm peak is automatically displayed. The reference

level is set to the tuned peak level under these conditions.

REF 217 dgn
1GAR,

e Wed 27 Jan 1003
WER 30084 HHz

AWite Horm B Blank  Horm =21.74 dBm §
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% fleak Zoom
i
i

CENTER 30.003 MHz
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SWP 20 mg

g
||| Last Span
L

Figare 2-18 Screen Display after Auto Tuning
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2.2.6

2.2.6 Tracking Operations

Tracking Operations

Tracking operations consist of signal tracking (which is useful for measuring a signal whose frequency is
variable) and continuous peak search functions.

Power on

1. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defauits.

2. Press SHIFT and CONFIG{PRESET).
The default settings have now been reset.

Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions
This changes the analyzer settings so that the input sigsal is displayed more clearly.

3. Press FREQ,2,9,.,9,9 and MHz.
A center frequency of 29.99 MHz is set.

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

Signal tracking

This function performs a peak search using a signal with the marker in each sweep,
and the detected frequency is set to the center frequency. The detected peak frequency
is always set as the center frequency.

5. Press PK SRCH, MKR and Sig Track ON/OFF({ON).
Signal tracking is turned on. The detected peak frequency is always set as the
center frequency even if the input signal frequency varies.

NOTE: When the signal tracking function has been turned on and ten keys are used
to change the frequency span, the auto-zooming function auifomatically
tracks the signal and changes the freguency span until an optimum span is
achieved.
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2.2.6 Tracking Operations
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HER 3000015 Mz
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1045/
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CE!HPH zq EEBODATTE SPAN 50.00 kHz
RBW 1 ki VBY 1 iz SWP 200 ms  &TT 10dB
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Figure 2-19 Signal Tracking Screen

6. Press Sig Track ON/OFF(OFF).
Signal racking is mwrned off.

Continuous peak search

This function aliows you to detect a peak and move the marker to the peak in each
sweep. If the delta marker is being used at that time, the normal marker is displayed
on the peak and the delta marker is displayed the delta frequency away from the peak
(unless the zero spun is set).
7. Press Peak Menu and Cont Peak ON/OFF(ON).

‘The Cont peak search is turned on. A peak is detected in each sweep and the

marker is always moved to that peak even if the input signal frequency varies.

8. Press Cont Peak ON/OFF(QFF),
Continuous peak search 1s tumed off.
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2.2.7

2.2.7 UNCAL Message

Sot 1950 Mo 27 14:12
FEF 0 0 dbn MKR 3000020 #Hz
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\% ................................................. I C—
e
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W 1 kHz Y 1 ke SWP' 200 ms ___ATT 1048

74

Figure 2-20 Continuous Peak Search Screen

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 Jower right of the screen
when any item is inappropriately set. If 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) Jonger,

+  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.

Power on
L. Turn the analyzer and the signal generator power on,
Initialization
This resets the current settings to the factory defwults or user-defined presets.

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

Input signal connection

Connect the calibration signal used for the measurement.

Settintg the measurement conditions

3.

Press FREQ, 3, 0 and MHz.

A center frequency of 30 MHz is set.

Press SPAN, 5, fand kHz.

A frequency span of 50 kHz is set.
The following are automatically set:
RBW = | kHz, VBW = 1 kHz, Sweep time = 200 ms.

Press SWEEP, SWP Time AUTO/MNL(MNL), 4, 0 and kHz{ms).
Sweep time is set to 40 ms and UNCAL is displayed in the lower right hand on

the screen. A Sweep time of 40 msec is too short.

Sat 1999 fApr 24 14:85
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10dB/ AWrite MNorm  B_Blank Horm
WD Sueep
40 ms TSW Tine
: : . JjETo I
R e
'i. i Auto pld
- ]r ............
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f : ;fi b s
............................ EIIIUN SURDNDE SV R S
: ; i "
ji \ 3
:} PO o Gated
J’ \ Sueep
A =
Y k - & Gated Sueep)
PN AL BT ]
TR ; LI
LEHTER 30 00000 il SPAN 5000 kiz
REW 1wz VBY L kHz . *SWP 40 ns  ATT 10dB

Figure 2-21 Screen with UNCAL Message

Coping with the UNCAL message

&.
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Press BW, RBW AUTO/MNL{MNL). 3 and kHz.

Once the RBW is set to 3 kHz, the UNCAL message will disappear because a

sweep time of 40 msec meets the required condition.
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2.2.8 Separating Two Signals

Sat 1998 apr 24 1446

FEE 606 e
1648/ A rite Hoem B Blank tlors
e &
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Figure 2-22 UNCAL Message Removed

2.2.8  Separating Two Signals

This section describes how RBW should be set to properly observe adjacent signals using the spectrum

analyzer.
Setup
1. Connect the signal generators as shown in Figare 2-23,
R31372 Series Spectrum analyzer
Signal generator (SG1)

g i I ]

i

] EEEEE ®

eI =

o O = )
INPUT § OUTPUT
connegctor COMnNector

Signal generator (SG2)
e B I [ |
Power combiner B EE e o)
B [ § (e oo e = = (=31

{Insertion loss: 6 dB) solEe o2 oo oo B ©
jouTrut
CONNEc{or

Figure 2-23 Setup for Measuring Two Signals Separately
Power on

2. Turn the power on,
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2.2.8 Separating Two Signals

Setting the signal generators
This prepares the signal generators for output.

3. Set the $G1 freguency to 200,00 MHz; the SGI level to -10 dBm; and the SG1
output to ON.

4. Set the SG2 frequency to 200.25 MHz; the SG2 level to -20 dBm; and the SG2
output to ON.

Initiaiization
This resets the current settings to the factory defaults.

5. Press SHIFT and CONFIG(PRESET).
The defuult settings have now been reset.

Setting the measurement conditions
This changes the analyzer settings so that the input signal 1s displayed more clearly.

6.  Press FREQ, 2, 6, § and MHz.
A center frequency of 200 MHz is set.

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

The spectrums are not fully separated because the RBW default setting is 100 MHz.
As aresult, the display shows only one input signal even though there are actually two.

T 1999 Mar 13 18:20

REF &4 dtin
1048/ AMrite MHorm B_Blonk  Horm
. Span
SPAN , !
18.89 MH=z .. . ... B T— Full Span
Zern 3pr

g s i
F { 1 Paik Znok

CENTER 200,00 WHz SPAN 10.00 MHz Last Span
RHW 100 kHz _ VBW 100 kHz__ SWP 20 me _ ATT 10dB

Figure 2-24 Two Superimposed Peaks
8. Press BW, RBWAUTO/MNL{MNL). 3, 0 and kHz.

The RBW is set 1o 30 kHz
Two peaks are now discernible but they are still not clearly separated.
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2,2,8 Separating Two Signals

Tha 1999 Mae 11 18021

PEFTE
HGaf, ANt Horm B Biaok Horn

CEWTER 200 00 Wiz SPAR 10.GU Wiz auta A1
SREY 30 ®Hz  VHW 30 Kily_  SWP 30 we  ATT 1048

Figure 2-25 Two Discernible Peaks

9, Press1,0and kHz.
The RBW is set to 10 kHz.
Two peaks can now be distinctly seen.

Pz 1955 Mar 11 18:22

FEF 6.0 dBe
16GdBS AMrite  Herm B Blank  Horp

REW
1@ _kHz

3

m‘

EEHIER 200.00 MHz SPAN 10.00 MHz “ Auto Al

bW 10 KMz | MBW 10 kilz  SWP 200 mg ATT_10dB |
I

Fignre 2-26 Two Distinct Peaks Can Now Be Seen
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2.2.9 Measuring low level signals

2.2.9 Measuring low level signals

Reducing the noise level allows you to measure low-level signals. The noise level can be reduced by nar-
rowing the resolution bandwidth. If the video bandwidth is set or the averaging function is used, you can
observe the signals that are lost in the noise. Additionally. using the built-in pre-amplifier allows you to
measure still lower fevel signals.

Setup
1. Connect the signal generator as shown in Figure 2-27.
R3132 Series Spectrum analyzer
Signal generator
| i I |
S-EEgE B @
aga BB Esl0
(= 2 o e ] [ Eseaes @
RIFINPUT 1 OUTPUT
connector conneclor
Figure 2-27 Setup for Verifying the Dynamic Range
Power on

2. Turn the power on.
Setting the signal generator
This prepares the signal generators for oatput.

3. Set the SG frequency to 200 MHz; the SG1 level to -80 dBm; modulation mode
to non-modulated; and output to ON.

Initialization
This resets the current settings to the factory defanlis

4. Press SHIFT and CONFIG(PRESET).
The default seitings have now been reset.

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

5.  Press FREQ, 2,0, 6 and MHz.
A center frequency of 200 MHz is set.

6. Press SPAN, 5,0, 0 and kHz.
A frequency span of 500 kHz is set.
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7.

2.2.9 Measuring low level signals

Press LEVEL, 5, (¢t and MHz(-dBm).
The reference level is set to -50 dBm.
Froi 2000 Hup 18

EF ~50.8 d8n
1048/ & Write Horm 8 Biank  form

REF
~B58.8 dBm

I s

" Hi Sens
(o HEGE
i §
CENTER 200 .0000 HHr SPAH 508.0 kHz 142, mare
LRBY 10 kHe  WHW 10 kir  SWP 20 ms AT S d8

Figure 2-28 Screen Display Prior to Changing the RBW

Changing the RBW

The RBW default setting is 10 kHz. The noise level can be reduced by decreasing this
value.

Press BW, RBW AUTO/MNL(MNL), 1 and kHz.

The RBW mode is changed to manual. and the resolution bandwidth js set to |
kHz. As aresualt. the dynamic range has increased and this has reduced the noise
ievel by approximately 10 dB.

Eri 2000 Aug 18

EF 5070 diin
1o, A rite Horm B Blank  Horn s

B
||| aute AT

CENTER 550 0805 iz SFAN 50070 Kz
RBY 5k VBY 1 kHz SWE 1.0 AT D a8

Figure 2-29 Screen Display after Changing the RBEW

Changing VBW

The noise width can be forther reduced by sefting the VBW 1o 1/10 of the RBW.
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2.2.9 Measuring low fevel signals

Press VBW AUTO/MNL{MNL), 1, 0, 0 and Hz,
VBW is set to MNL, and a video resolution bandwidih of 100 Hz is entered. As

a result, the noise width has been reduced.
Fri 2000 Aug 18

REF =506 diis

10dB/ arite Rorm B Blonk Hors
VEW : | -
:
198 Ha .. L. .. . S highd
! o
. ETRIE Tt T S

CEMTER 200 0000 iz SPA 560.0 kiz i Autts RS
SREW 1 kHz  *YBY 100 Hz _ SWP 10 s AT3.5 dB L

Figure 2-3¢ Screen Display after Changing the VBW

10

Press BW and VBW AUTO/MNL(AUTO).
The VBW function is switched to the AUTO mode.

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 compenenis and measure signals
buried in the noise.

11.

2-40

Press TRACE, 1/2 srore and AVG A.
AVG A (with a default setting of 20) has reduced the noise level considerably,
Fri_ 2000 fug 18
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Figure 2-31 The Trace after Averaging
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2.2.9 Measuring low level signals

Built-in pre-amplifier

The analyzer include a pre-amplifier for frequency band of 3 GHz and are available
for high sensitive measurements.

The averaging function is turned off, and the RBW and VBW functions are set to
AUTO mode.

12. Press AVG A ON/OFF{OFF).
The averaging function is turned off,

13. Press BW, RBW AUTO/MNL(AUTO) and VBW AUTO/MNIL{AUTO).
The RBW and VBW functions are set to AUTO mode.

14, Press LEVEL and Hi Sens ON/OFF{ON).
The noise level decreases by approximately 25 dB.

Wod 1999 Aug 18 19140
REF =50.0 ¢Bm 1
1040/ A Write Norm B Blank  Norm :

Level

REF ;

Ref fovel

" Wt Sens
= I
CENTER 260 0008 M7 SFAR 506 .0 kilz 372 more
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Freamp

Figure 2-32 Spectrum Displayed when the pre-amplifier is Used
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2.2.10 Input Saturation

2.2.10 Input Saturation

After a signal being sent to the input mixer reaches a certain level, the displayed value is not proportional
to the signal input because of saturation. An input level producing a 1 db error due to saturation is defined
as the gain compression. In this example, you apply two input signals and verify that an input signal whose
value is less than the limit of gain compression produces less owtput than it would under perfect linearity.
This phenomenon is caused by another input signal whose value is larger than the gain compression Hmit,

Setup
1. Connect the signal generators as shown in Figure 2.33.
R3132 Series Spectrum analyzer
= Signal generator (SG1}
¢ f5T=]
jams]
izt ¥ | E I l
B EEEESE @%%% SR
a3 Ml 6 SOe o] oo o
O O O @J R T T @
RFINPUT | [OUTPUT
connector connector
Signal generator (SG2)
— [ I i |
Power combiner S-EE g[S g:a[Be ) |@
{Insertion loss: 6 dB) e e e
jouTPUT
coanecior
Figure 2-33 Setup for Input Saturation
Power on

2. Turn the power on.
Setting the signal generators
This prepares the signal generator cutputs.

3. Set SGI as follows: the frequency to 99.8 MHz; level to -10 dBm; modulation to
non-modulated; and output to ON.

4. Set SG2 as follows: the frequency to 100.3 MHz; level to -40 dBm; modulation
0 non-modulated: and output to ON.

Initialization
This resets the current settings to the factory defaults.

5. Press SHIFT and CONFIG(PRESET).
The defanlt settings have now been reset.
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2.2.10 Input Saturation

Setting the measurement conditions

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

6.

Press FREQ, 1, 0, 0 and MHz.
A center frequency of 100 MHz is set.

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

Press LEVEL, ATT AUTO/MNL(MNL), 0 and GHz(dB).

The Attenuator level is set to 0 dB.

Under these conditions, the input level at the mixer is -16 dBm (-16 dBm -0dB),
and the measurement is correct without satuaration.

Sat 1999 Mar 27 16:43

EEF -16.G dBm
ILGas - 4 Write Horm B _Blank Morm
fevel
ATT T
P dB | Ref Level

| St

CENTER 100606 Wi 5Pl 1.00G WHz 12 ma
REW 10 kHy _ VBW 10 KHz S99 20 ma _ #ATT 0 _d8

Figure 2-34 Screen Display without Saturation

Changing the input signal level

Saturation can be observed as the left side signal level is increased,

9.

Set SG1 fevel to +10 dBm.

Under these conditions, the input level for the mixeris +4 dBm {=+4 dBm -0dB),
and the right hand signal level is reduced due to saturation caused by gain com-
pression.
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221 1. Harmonic Distortion

Sat_ 1999 Mar_27 1647

FEF -18.0 din
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Figure 2-35 Screen Display Showing Saturation
2.2.11 Harmonic Distortion

Harmonic distortion is produced by non-linearity from the input mixer if the input exceeds a certain limit.
As a result, spurious signals which do not come from the mput signal may be observed,

Setup
1. Connect the signal generstor as shown in Figure 2-36,
R3132 Series Spectrum analyzer
Signal generator
! l Il I
S| /5E || 8 BB8E %@ @
SoEE 8|S sl BN 0)e
Tl [SRES ST R e [ @
OUTPUT
] COnnector
A lowpags filter used 10 reject
second-order harmonics
Figure 2-36 Setup for Measuring Harmonic Distortion
Power on

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

3. Setthe frequency to 270 MHz; the level to 0 dBm; mode of modulation to non-
modulated; and output to ON.
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Initialization

2.2.11 Harmonic Distortion

This resets the current seitings io the factory defaults.

4.

Press SHIFT and CONFIG(PRESET).
The default settings have now been reset.

Setting the measurement conditions

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

5.

Press FREQ, 3, 5, 0 and MHz.
A center frequency of 350 MHz is set,

Press SPAN, 5, 0, # and MHz.
A frequency span of 500 MHz is set.

Press BW, RBW AUTO/MNL(MNL). 1, 0, kHz, VBW AUTO/MNIL(MNL), 1
and kHz.
An RBW of 10 kHz is set, and a VBW of | kHz is set.

Verifying harmonic distortion

8.

Corfirm that harmonic distortion is occurring on the right hand side of the screen.
When the attenuator is set to 10 dB (defauit setting), and the mixer input is -10
dBm (= 0 dBm - 10 dB), harmonic distortion occurs.

Sab 14999 Apr 74 14100

REF 007

n
1081 A Mrite Horw  B_Blank  Horm
— : BY
VEW R —
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: i 5 ALTEH G
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HBY 10 Mz ¥VBY 1 KHz 59100 3 aTT 10dB

Figure 2-37 Screen Display Showing Harmonic Distortion
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2.2.12 Intermodulation

9. Press LEVEL ATT AUTO/MNL(MNL), 2, 8 and GHz(dRB).
The attenuator level is set to 20 dB.

Sut 1999 Ape 24 14:11
A Write Born B Hiank Horn |

HEF 0.0 dis
10a8/

Level

T
Ref Levei

T ounits

EHTER 3500 Wiz SPAN 5066 HE I 172 more
SRUW 10 KHe __ WEW 1 kHe SWP 100 & #ATT 20dB

Figure 2-38 Screen Display Showing Reduced Harmonic Distortion

The input to the mixer becomes -20 dB. and the secondary harmonic distortion gener-
ated in the spectrum analyzer decreases by 10 dB.

2.2.12 Intermodulation

This section describes how to set up the attenuator {ATT) when using a spectrum analyzer which is receiv-
mg more than one input signal.

When signals with an excess amplitude are input, spurious signals produced by intermodulation are dis-
played. It is important that the ATT be adjusted to moderate the mixer input,

Setup

1. Connect the signal generators as shown in Figure 2-39,

R3132 Series Spectrum analyzer

Signal generator (SG1)

{
{

h
[ E = |
= 0 o) o ooDod (o @ E@
[l R R = Aasno
S D G o goon | D 28
R =Rl = = =]
=T 5] {omm ] @

FINPUT § jourpuT
conngctor copnector

It
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Power combiner e IEEEEDY |©
lnsertion loss: 6 dB) So|ot 5| B 8Ee8E By 2|0
(1nsertion loss: _ e e e ‘

JouTPUT
connector

Figure 2-39 Setup for Measuring Intermodulation
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Poweron

2.

2.2.12 Intermodulation

Turn the power on.

Setting the signal generators

This prepares the signal generator outpus.

3.

Initialization

Set SG1 as follows: the frequency to 200.0 MHz; fevel to -4 dBm; modulation to
non-modulated mode; and output to ON.

Set 5G2 as follows: the frequency to 200.2 MHz; level to -4 dBm; modulation to
non-modulated mode; and output to ON.
Each signal has an input level of -10 dBm.

This resets the current settings to the factory defaults.

3.

Press SHIFT and CONFIG(PRESET).
The default settings have now been reset.

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.

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

Press BW, RBW AUTO/MNL(MNL), 3 and kHz.
The RBW is set to 3 kHz.

Press VBW AUTO/MNL(MNLY, 3,0, 9 and Hz.

The VBW is set to 300Hz.

The attenuator level defuult setting is 10 dB, which makes the input o the mixer
-20 dBm (= -1( dBm - 10 dBm). Since the mixer level exceeds the distortion
limit, spurious peaks (3 and 4} appear in addition to the normal peaks (I and 2).
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2.2.12 Intermodulation

Thu 1933 Mar 1% 1755
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Figure 2-40 Screen Display Showing Intermodulation Distortion
Changing the attenuator

10. Press LEVEL, ATT AUTO/MNL(MNL). 2, 0 and GHz(dB).
The attenuator level is set to 20 dB.
Under these conditions. the mixer input level is -30 dBm (= -10 dBm - 20 dB),
and spurious peaks (peaks 3 and 4 in Figure 2-40} are not produced.

Thu 1999 Mar _11_18:00
FEF 0.8 dBn

[10dB/ AMrite Horm B Hlack Morm

fef Level

" Hi Sens
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Figure 2-41 Screen Display without Intermoduiation Distortion

The current spectrum has no intermodulation distortion. 1t is important that the ATT
be adjusted in order to moderate the mixer input when uging more than one input.
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2.2.13 Calibration

2.2.13 Calibration

Wait at least 30 minutes after tumning on the spectrum analyzer before attempting to perform any measure-
menis, or the measurements may not be accurate.

Set up

Connecting the calibration signal.

1.

Connect the N-BNC adapter to the INPUT connecior on the front panel.
For the R3182, first connect the SMA-SMA adapter to the SMA-BNC adapter,
then connect this combined adapter to the INPUT connector on the front panel.

Connect the INPUT connector and the CAL OUT connector on the front panel
using the input cable provided as an accessory.

Performing the calibration

3.

Press SHIFT and 7{CAL).
The Cal menu used for calibration appears.
Fri 2000 sup 18

REF 0.0 B
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| BEY 3 MHiz VBW 3 Wz SWP 20 ms a1l 104l

Figure 2-42 Screen Display Shewing the Cal Menu

4.

Press Cai AlL

Cakhibrates the spectrum analyvzer. After all calibration items have been com-
pleted. the spectrum analyzer enters the error correction mode. Press Each Item,
then select an item you wish to calibraze.

NOTE:  You muay hear some clicking noises during calibration, but this is nermal,

2.2.14 Entering User-definable Antenna Correction Data

You can define your own antenna correction data in addition 1o the four regular types of antenna correction
data. This section describes how to do this.

Creating a correction data table

Save an empty correction data table to a floppy disk using the following procedure.
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2.2.14 Bntering User-definable Antenna Correction Data

1. Inpsert the floppy disk in the disk drive.

[

Press SHIFT and RECALL(SAVE).
The Save menu and file list are displaved.

3. Press Device RAM/FI) to select FD.
The floppy disk is selected as the destination for the data table.

4. Press Save Item.
The Save ltem menu used for selecting data is displayed

3. SetAnt Corr to ONip the Save Item menu (do not turn any other settings on}.

6. Press Save Item. .
The empty correction data table is saved to the floppy disk.

7. Specify the file. and press Save. _
This copies the empty correction data table to the floppy disk.

Editing the correction data table
The correction data table can be edited using a personal computer.
8. Open the data in the folder SVRCL on the floppy disk.

9. Add the data for frequency (Hz) and correction (dB) afier the row <ANT
CORR>.

Figure 2-43 Editing the Correction I¥ata Table
10, Save the data to the floppy disk in text dasa format.
Importing the correction data table

This reads the edited correction data table into the spectrum analyzer.
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2.2.14 Entering User-definable Antenna Correction Data

11, Press RECAILL.
The Recall menu used and the file list are displayed.

12. Press Device RAM/FD 1o specify FD.
Floppy disk is selected.

13. Select the file and press Recall.
The correction data table is read out,

Verifying the imported correction data table
This confirms that the correction data table has been read into the spectrum analyzer,

14. Press SHIFT and 1(EMC).
The EMC menu is displayed.
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Figure 2-44 Screen for the EMC Menn

15. Press Field, User ANT Corr.
The edited data in the correction data table is displayed.
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2.2.15 External Mixer {OPT16 thru OPT19)

2.2.15 External Mixer (OPT16 thru OPT19)

The external mixers WHMB-288 (OPT16), WHMB-19S (OPT17), WHMB-155 (OPT18) and WHMB-
108 (OPT19) are used to analyze frequencies together with an R3172/82 and an external wavegnide mixer.
The R3172/82 is used to analyze fregoencies in one of the input ranges shown below,

Table 2-1 Product Summary

OPT No. Frequency range | External mixer used
OPT16 26.5 to 40 GHz WHMB-288S
OPT17 40 to 60 GHe WHMB- 195
OPTIR 5010 75 GHz WHMB-158

70 to 80 GHz
OPT19 75to 110 GHz WHMB-108

These options are provided with a floppy disk drive. Level correction data can be saved o a floppy so that
it can be loaded automatically before using the spectrum anaiyzer.

CAUTION To install the mixer option on the R3172, OPT (03 (Local oufput to an external mixer) must be pro-

vided separately,

The contiguration of the options is shown below.

Table 2-2 Configuration of the Options

Name Model Oty Remarks
Waveguide mixer | For OPT16 WHMB-285 1
For OPT17 WHMB-195
For OPTL8 WHMB-158
For OPT19 WHMB-10S
Connection cable I | SMA cable
Floppy disk I | Contains level comrection values

This section explains how to set up the R3172/82 and wavegunide mixer. and how to operate them,

Setup

CAUTION:

1. When connecting the R3172/52 to the waveguide mixer, be sure to connect the
cable to the EXT MIXER connector on the R3172/82, and then the other side of
the cable to the waveguide mixer.

Aninternal diode in the mixer may be damaged due to piezoeleciricity voltage gen-
erated in the cable.

2. The maximum allowable input level to the waveguide wmixer is +20 dBm, If the
input level exceeds this value, insert an attenuator inte the input.
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2.2.15 External Mixer (OPT16 thru OPT19)

1. Connect one end of the cable to the EXT MIXER connector on the R3172/82.
Connect the other end of the cable to the Lo input connector on the waveguide

2.
mixer.

R3172 Spectrum analyzer

] -

oo 28 o
[HE3=RY

= B &

el e

(==

O O _® ooe

External mixer

Figure 2-46 Setup for the R3172 and Waveguide Mixer

R2182 Spectrum snalyzer

External mixer

Figure 2-47 Setup for the R3182 and Waveguide Mixer

Power on
3. Turn the instriment power on.

Initializing the set conditions
This resets the current settings to the factory defaults.

4. Press SBIFT and CONFIG(PRESET).
The factory defaults are loaded.
Switching to External Mixer Mode

5. Press FREQ, 172 _more and Mixer INT/EXT(EXT).
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2.2.15 External Mixer (OPT16 thru OPT19)

Loading frequency correction data

This operation loads frequency correction data and setting conditions from a floppy

disk compatible with the external mixer being used.

6. Press RECALL and Device RAM/FD(FD).

7. Select a file to be opened from the file list using the data knob. The relationships
between the frequency ranges (of the external mixer being used) and the file
names are shown below.

Table 2-3 File Names

OPT No. Frequency range | External mixer used File names
OPT16 26.5 to 40 GHz WHMB-28S WHMB28
opPT17 46 to 60 GHz WHMB-198 WHMBI19
OPTI8 5010 75 GHz WHMB-158 WHMBI15-1

70 to 80 GHz WHMB15-2
OPTI19 7510 110 GHz WHMB-10S WHMBI0

8. Press Recall.

Frequency correction data is automatically loaded and External Mixer Mode is
artomaticaily set.
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2.3 Measurement Examples

2.3  Measurement Examples

2.3.1 Measuring the Channel Power

The spectrum analyzer has a power measurement function which can be ased to conviently measure vari-
ous types of power. This section describes how to measure the power of a specified channel bandwidth
using the example below,

Measurement conditions:

This example shows how to measuze channel power for a unit similar to PHS outputting a frequency of
1917.950 MHz and a level of 20 dBm.

Use appropriate parameter values (o make the measurements shown below.

Setup
1. Connect the transmitter as shown in Figure 2-48,
R3132 Series Spectrum analyzer
) EIE- Etese Unit under test
o O o @ .
2F INPUT Antenna terminal
connector
External attenuator
{Attenuation: 10 dB)
Figure 2-48 Setup fer Measuring the Channel Power
Power on

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

3. Tuwn on the signal output for the unit under test.
Initialization

This resets the current settings to the factory defaults.

4. Press SHIFT and CONFIG(PRESET).
The default settings have now been reset,

2
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2.3.1 Measuring the Channel Power

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, 0 and MHz.
A center frequency of 1917.950 MHz is set.

6.  Press SPAN, 1 and MHz.
A frequency span of | MHz is set.

7. Press BW, RBW AUTO/MNL(MNL), 1, 8 and kHaz.
The RBW is set 1o 10 kHz.

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

Setting the offset level

S.  Press I/2_more, Ref Offset ON/OFF(ON), 1, 0 and GHz(dRB).
The offset level is set to 10 dB.
The measurement valoes, including values for the external attenuator, are now
displayed.

REF 209 diin
1048/

LOF| Level
REF OFFSET ) T Ref
ip..2 dB iy

CENTER 1517950 Bhz SPAI 1. 000 Wiz
PRER 10 %Hz  VEW 30 kHe  SWP 20 s ATT 2048

Figure 2-49 Setting the Offset Level
Measuring the power

10. Press POWER MEASURE.
The Power menu is displayed,

b1, Press Channel Power.
The CH Power menu is displayed.

12, Press Window Position, 1,9,1,7,.,9, 5, # and MHz.
The channel 1s set to 1917.950 MHz.
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2.3.1 Measuring the Channel Power

Press Window Width, CH BW POS/WD, 3,0, 0 and kiz.

The channel width is set to 300 kHz.

The Channel Power window is displayed, the channe} power is measured and the
measurement value is displayed in the Channel Power window. In addition, the
display line showing the previously measured channel power is displayed.

Thu 1955 Har 18 14:43

FEF 2876 8m DL 26.6 dBn

1008/ AMrite Smpl # Blank Horg

UF I cH Pouer
[WINDTW WIDTH
3388 kHz . Window

Pos ition

'iﬁwwm '

E S
“Parameter
Setup

o [T
Avelage
) Times
B
i

CENEER 1.917950 il SPAN 1. 600 MHz
*{BY¥ 10 kHz VBY 10 kl‘;ié! S 20 " ATT 2048
CHRRIEL POWER_(BHS Detection) (100/180) H Power
28.28 dBm OFF

Figure 2-30 Measuring the Channel power
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2.3.2 Measuring the Occupied Bandwidth (OBW)

23.2

Measuring the Occupied Bandwidth (OBW)

The occupied bandwidth can be calculated from the measured screen data using the OB W function. In this
operation, the ratic of the OBW 1o the total power ranges from 10.0 to 99.8%. The initial setting is 99%.

Measurement conditions:

This example shows how o measure the occupied bandwidth for a unit similar to PHS outpuiting a fre-
quency of 1917950 MHz, an OBW of 288 kHz and a level of 20 dBm.

Use appropriate parameter values to make the measurements shown below.

NOTE:  NOTE:Set the reference level and the frequency span so that the signal amplifude on the screen is 50
dB or more in order to reduce operation error (when the signal amplitude on the screen does not exceed
50 dB, the operation error is large). The optimum span is approximately three times the occupied band-
width.

Setup
1. Connect the unit under test as shown in Figure 2-51.
R3132 Series Spectrum analyzer
Zu:;nu =
=hgeny Jo .
o oEESE = Unit under test
o o 0O 1 ¥
Figure 2-51 Setup for Measuring the Occupied Bandwidth
Power on

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

3. Turn on the signal outpt for the unit under test.
Initialization

This resets the current settings to the factory defaults,

4. Press SHIFT and CONFIG(PRESET).
The default settings have now been reset.
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2.3.2 Measuring the Occupied Bandwidth (OBW)

Setting the measurement conditions

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

5. Press FREQ, 1,8,9,5,., 1,5 and MHz.

A center frequency of 1895.15 MHz is set.

6. Press SPAN, 8, 0, 0 and kHz.

A frequency span of 800 kHz is set.
Setting the detector mode

7. Press TRACE, Detector and Posi.

The trace is set to positive detector mode,

REF 0.0 dBm
1048/ AMrite Posi B Blank  Horp

Thu 1982 Mar I8 I5:0%

s

‘ Tro Det & |
I

i Hormal
i

|

Hega

Samp ke

e

CEMTER 1 8951880 6liz
PRBY 10 kHy  VBW 10 kHz S 20 ws

SPAk BOG kHz
ATT 1048

Figure 2-52 Setting the Detector Mode
Measuring the OBW

8. Press POWER MEASURE and OBW.

The OBW measurement is activated and the result displayed.
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2.3.2 Measuring the Occupied Bandwidth (OBW)

Thu_1998 Mar_ 18 15:03
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Figure 2-33 OBW Measurement Screen

When the measurement has been completed, a window showing the OBW and Fo of
the occupied bandwidth is displayed (center refers to center frequency not carrier fre-
quency), and two markers are placed uf either end of the occupied bandwidth,

In this example, which has a ratio of 99.0% (1mitial value), each marker is displayed at
0.5% and 99.5% of the total power.

Changing the ratio to the total power
This changes the ratio to 95%.

9. Press OBW%, 9,5 and HZ{ENTER).
The ratio to the total power is now 95%.

REF G0 B T T WKE 2120 Itz
1048/ AMrite Posi_ H.Blank  Hoem 0,47 B
I oW
OBW ; g
95 .8 % : wﬁm?% : d oWz
L . .
al , - W
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Ueoupied Band Width
OBW 212,000 kHz
Fc 1.895145698 GHz

Figure 2-54 OBW(95%) Measurement Screen
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2.2.3 Measuring Adjacent Channel Leakage Power (ACP)

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

One of the most important jterms 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 sereen mode using the Root Nyquist filter, the adjacent {or the second adjacent) channel leakage pow-
¢r 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 adjucent 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
graphie function, which permits you io display the power at a point by integrating
the leakage power aver 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 sccond 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 unliess otherwise specified.

RBW S Mfﬁw x Specitied bandwidth

Detection mode: Sample
Trace Average function: OFF

2. The VBW must meet the following.

VBW = REW

2.3.3.1 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 G17.950 MHz and a level of 0 dBm.
Use appropriate parameter values to make the measurements shown below.

ACP Measurement Setup

I

Connect the unit under test as shown in Figure 2-35.
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

R3132 Series Spectrum anaiyzer

Unit under test

Figure 2-55 Setup Measuring Adjacent Channe! 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 carrent settings to the factory defaults or user-defined presets.

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

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

5. 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 22 X Channel spacing + X
When specifving a Root Nyquist Filter:
X =(1 + Rolloff factor) X Symbuol rate
When not specifving a Root Nyguist Filter:
X = Specified bandwidth

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

7. Press BW, REW AUTO/MNL{MNL), 1 and kHz.
The RBW s set o 1 kHz.

8. Press VBW AUTO/MNL{MNL), 3 and kHz.
The VBW is set to 3 kHz.
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11.

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

Press TRACE, Detector and Posi.
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 SWEEP, SWP Time AUTO/MNL{MNL), 2, 1 and MHz(sec).
A sweep time of 21 seconds is set.

NOTE:  The sweep time must meel the following.
Sweep time 2 Number of trace points X Period of the burst signal

Fri 198% ape 9 1741

REF 0.4 dbm
1GdB S/ Arite Pos: B Blank Harm

ERTER 817 U506 Wiz SPAN 7500 kiiz xt Gate Ir

wREW 1 kit #/aW 3 RHe ATV 21 5 ATT 1048 i1 |

Figure 2-36 PDC trace

Channel spacing and specified bandwidth

Channel spacing and channel bandwidth are specified in PDC mode.

[2

13

Press POWER MEASURE, ACP and CS/BS Setup.
The dialog box for setung the channel spacing and specified bandwidth is dis-
played. The cursor is moved to the st channel’s Channel Space.

Press 5, 0 and kHz.

The channel spacing for channel 1 is set to 30 kHz. The cursor is moved to the
Ist channei’s Band Width,
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

14.

16.

17.

Press 2, 1 and kHz.
The specified bandwidth for channel | is set to 21 kHz. The cursor is moved to
the 2nd channel’s Channel Space.

Press 1, 9, 0 and kHz.
The channel spacing for the channel 2 is set to 100 kHz. The cursor is moved to
the 2nd channel’s Band Width,

Press 2, 1 and kHz.
The specifted bandwidth for charnel 2 is set to 21 kHz.
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‘igure 2-57 CS8/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 sei.

Setting the Root Nyquist filter’s correction function

18.

19.

20.

Press NNyquist Filter Setup.
The dialog box used to set Root Nyquist Filter parameters is displayed.

Move the cursor o 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 @, ., 8 and Hu(ENTR).
A rolloff factor of 0.3 is set,

Set Nyguist Filter ON/OFF(ON).
Allows you to set parameters and dispiays the data enter.
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2.3.3 Measuring Adjacent Channel Leakage Power {ACP)

Fri 1998 Aprr 9 17:57
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Figure 2-38 Root Nyquist Filter dialog box

22. Press VNyquist Filter Setup.
The Root Nyquist Filter dialog box is closed.

Performing ACP

23, One marker is displayed in each of the upper and lower adjacent channels each
lime 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 s taken.
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Figure 2-59 ACP Measurement Display in Full Screen Mode
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

Making observations using ACP GRAPH

24, Press Graph.
The calculation result of the adjacent channel leakage power and the delta marker
are displayed.

Fii 1090 Ape @ 1802

REF 0.0 diin Wi D T
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1 0z 0.5 dB Graph DFF

Figure 2-60 Measurement Using ACP GRAPH
Specifying measurement points
Moving the marker to another channel.
25, Move the marker to 100 kHz using the data knob.

The adjacen: channel leakage power at 100 kHz is displayed in the result area.
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Figure 2-61 ACP at the 100 kHz
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2.3.3 Measuring Adiacent Channel Leakage Power (ACP)

2.3.3.2 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

1. Connect the unit under test as shown in Figure 2-62.
83132 Series Spectrum analyzer

Unit under tast

Figure 2-62 Setup Measuring Adjacent Channel Leakage Power
Power on
2. Turn the analyzer und 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, 8 and 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 LEVEL, ATT AUTO/MNL(MNL), 3, 8 and GHz(dB).
The attenuator is set 1o 30 dB.

8. Press LEVEL, 0 and GHz(+dBm).
The reference level of (1 dBm is set.
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2.3.3 Measuring Adjacent Channel Leakage Power {ACP)

9. Press BW, RBW AUTO/MNL(MNL), 3 and kHz.
The RBW is set to 3 kHz.

10. Press VBW AUTO/MNL{MNL), 1, 0 and kHz.
The VBW is setto 10 kHz.

11. Press TRACE, Detectior and Posi.
This sets the trace detector to the Positive mode.

12. Press LEVEL and adjust the trace wsing the data knob so that the trace peak can
be within 1 graduation in relation to the reference level.

NOTE:  Measurement errors increase when the signal level is much lower than the
reference level.,

13, Press SWEEP, SWP 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

Fri 1392 sor 8 300

?F C.0 aon

Gdb 7 A Write Post BoBlank  Norm
=W Sueep
T
5.8 s S4P Tine
AUTE
Auta Al
& NS
. .
WWMMM»W% - ot i
EEMTER 1.SHE7PHSG GHr 3PAN 3,000 MH:
*REY 3 Kilz AVEW 10 kM- #SWP 5.9 s *ATT 304E

Figure 2-63 PHS Trace
Setting the Channel spacing and Specified Bandwidth
Channel spacing and channel bandwidth are specified in PHS.
14, Press POWER MEASURE, ACP, Screen FULL/SEPA/CARRIER{SEPA).

The screen mode is set to the separate,
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i5.

17.

i9.

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

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

Press 1, %, 2 and kHz.
Carrier Band Width is now set to 192 kHz. The cursor is moved to the st chan-
nel’s Channel Space.

Press 6,0, 0 and kHz.
The channel spacing for channel 1 s set to 600 kHz. The cursor ts moved to the
1st channel’s Band Width,

Press 1,9, 2 and kHaz.
The specified bandwidth for channel 1 is set to 192 kHz. The cursor is moved to
the 2nd channel’s Channel Space,

Press 9, 0, 6 and kHz.
The channel spacing for the chaanel 2 is set to 900 kHz, The cursor is moved to
the 2nd channei’s Band Width,

Press 1,9, 2 and kHz.
The specified bandwidth for channel 2 is set to 192 kHz.
Fri 1399 apr 49 2144

FEF 0.6 d8m
L AMrite Pos} ACP

1£5/85 Setup)

LT [F T gquist |
: g Filter

" Insert

g

i
i
S
...:::::_j " Delete

f#01 [ Channe! Space }
600000 kHz 192 000 &z e
400 900 kit 132,000 K
Sort

CERTER 19173508 GHx CENTER 1,9185500 6Hz
SPAH 192.0¢ &kHzx SPAN 182.0 kHr

Figure 2-64 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
inappropriate or not set.
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

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
gach of the two lower screens. The ACP values for both adjacent channels are
displayed once every 3 sweeps.

When you press SINGLE, only five measurements are taken.

Eri 1999 Spe 8 21547

RET 876 dbn
108/ A_Write Posi ACP
-
RO 2|
GBS
£ Selup
£
; : N o | s
HTER T 5178500 GHz SPAN 1826 Wi Fiiter
WRBW 3 Kbz *vBW 10 KHz _ #SWP 5.0 s sATT 30dB Setup
FEF -26.0 dba REF 300 dém
1648 1048/
< Horeety
FiLL
Do : : CARKIER
CENTER 1.9170500 GHz CENTER 1.93B8500 GHz Paraneter
SPAH 192 .0 kiz SPati 192 .0 kRe
| Adjacen? Channnel Power (RHS Detection)
Ret. Power 13.754dBm (23, 74mW)
{LH) {tomer (dB}] / [Upper (dBY}
iz ~-67.63dB / -67.73dB B
2 -68.91dB / -68.87d4B AP OFF

Figure 2-65 Measurement Result in ACP Separate Screen Mode
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234

2.3.4 Measuring Burst Signals Using the Gated Sweep

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 1 GHz, a level
of 0 dBm, a pulse width of | msec and a period of 10 msec.
Use appropriate parameter vatues to make the measurements shown below.

(Opt29 is required.)
Setup
I. Connect the unit as shown in Figure 2-66.
‘ . Pulse OUT
R3132 Series Spectrum analyzer
Signal generator
==E
EXTELRNAL E ” Ef ]
TRIGGER S=28 2 5 BBBE|(E6 )_|9
S| [BE B | 8 EE8E | | B89
O O s [ e, o | orata ] Loacara @
FINPUT 1 SUTRUT
ConBeCter ConnecLor
Figure 2-66 Setup for Measuring a Burst Signal
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 O dBm; the pulse width to 1 msec; the
period 1o 10 msec: 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 i1s 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.
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2.3.4 Measuring Burst Signals Using the Gated Sweep

7. Press LEVEL, 5 and GHz(+dBm).
The reference level 1s set to +5 dBm.

8. Press BW, RBW AUTO/MNL(MNL}, 3 and kHz.
An RBW of 3 kHz is set.

9. Press SWEEP, SWP Time AUTO/MNL(MNL), 2, 0, ¢ and kHz{ms) .
Sweep fime is set to 200 ms .

Seiting the gated sweep

This sets the conditions of the gated sweep to bring the gated sweep inio sync with the
input signal.

10. Press SWEEP and Gated Sweep.
The Gated Sweep menu is displayed, and the gated sweep mode is set.
The upper screen displays the spectrom and the lower screen displays the wave-
form in the time domain in Split screen mode.
Sat 1539 &pr 17 13748

REE 5.0 dfin
10dR/ & ite Horm GAFE
tHated Sueep
X ) o N o iate Source)
H %
G- Lo S ] i
y G g LTI A steee

i i3 i i -

[ELTI LI L LT E—
CEHTER 10600000 GHz SPAH 5000 kie Positian
+REY I ki VEY 3 Ky wSWE 200 ms  ATT 154
REF 576 ddn i
[Lods” AW ite  Smp) I Gate

} Width

50 ius

3

E |

e —— e ‘ &at? %etu:.
N1 565500000 GHL SPA .000 khz 6 e tup
R 3 VBW 3 sHr  ASWP 50 ms  ATT 1548 Guit

THE0T

Figure 2-67 Burst Signal Displayed in Split Screen Mode

11. Press 2 and kHz{ms).
A sweep time of 2 msec for the lower screen is set.
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12.

13,

14.

2.3.4 Measuring Burst Signals Using the Gated Sweep

Sot 1999 Ape 17 13135

REF 5.0 diin
105aB/ AW ite Horm BATE
Gaied Sweep'
a‘te ‘mur&.e
{ it E|
i Stape
i E © Gate
CENTER 1.G0G0000 Gtz s
Y 3 kit VBV 3 ki Pos ition
fEE 5.0 dbn
s0dy/ aMrite  Smpi Gate
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SWE i

2 s

Su een ‘

CENTER 1.990000000 GHz
B 3 ke YBW 3 kHr

WS 2 ms

SHAN IR0 Kie
ary 154

hdte Seha.\
Puit

Figure 2-68 Trigger Setup

Press Gate Position, 8, ., 6 and kHz{ms}.
The gate start position 1s set to 0.6 msec.

Press Gate Width, 0, ., 3 and kHz(ms).

A gate width of 0.3 msec is set.

WEF 5,0 in
i/ Ak ite Horm

Sat 1999 ap- 17 13230
SATE

G;}d Swge;)
ate Source)

fl T 3
. | I ) Slope
% 5 1] - )
iitie™ MM& Lodoi " Gate
CENTER 30000000 Ol SPAN 5000 KMz Pos it ion
SRBY 3 kHz VI 3 kHz_ 5P 200 ms  ATT 1%a8
REF'S 0 aBn F
1648/ A_Yrite Sepl i Gate

308 us

GALE WIDIH . 1 .

CENTER 1.000000009 GHz
*REW 3 kHz VOW 3 kHz

WP 2 e

SPAN 0000 kHz
HTT 3540

TP501 e

Figure 2-6% Gate Setup

Press Gate Sweep ON/GFF{ON).
A spectrum without the effect caused by a burst signal will be displayed on the
upper part of the screen.
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2.3.4 Measuring Burst Signals Using the Gated Sweep

2-74

Wed 1999 Aug 18 20:04
REF 5.6 diin

1046/ b ite Hors GATE
Gated Sweep
Gate Source
]
b S " Slape
M | Wi
I . : Gate
CENTER 1.0000000 6Hz SPAN 500.0 kHz Pos it ion
SREV 3 iz VBY 3 kHz  wSWP 200 ms  ATT 1548
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Figure 2-70 Burst Signal by Use of the Gated Sweep (Separate Screen Mode)

15.

Press Gate Setup Quit.
The display shows the gated sweep trace 1 Full screen mode. You can now
change the frequency span and reference level i desired,

NOTE:  Check the gated sweep for its seitings afier you have changed the resolution
bandwidth and video bandwidth of the spectrum (displayved on the upper
screen) when measuring a burst signal using the gated sweep.

REF 576 aén
1G4/ AWrite Morr B Blank  HHorw R
e Sueep
¥
2088 ms SWE Time
farto At

CEREER 1.0000000 Gtz SPA G000 kM
*REY 3 kHz VEW 3 khy *5WP J06 ms  ATE I5dB

Figare 2-71 Burst Signal by Use of the Gated Sweep (Full Screen Mode)
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2.3.5 Measuring Burst Signals in the Time Domain

2.3.5 Measuring Burst Signals in the Time Domain

This section describes how to measure the feading and trailing edges of the TDMA signal used in PHS and

s0 o1, 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 usec, a pulse period of 5 msec, a
leading time of 13 psec, a trailing time of 13 Wsec of the burst signal,

Use appropriate parameter values to make the measurements shown below,
(Opt29 is required.)

Setup

1. Connect the unit as shown in Figare 2-72.
R3132 Sertes Spectrum analyzer

ey Ee==t=]
SO0
=FE
= maEn o
[and
e L.
R [

TS L3

i
i
I

Unit under test

il L
@ | oo ot

Figure 2-72 Setup for Measuring a Burst wave signal
Power on
2. Torn 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 sets the analyzer to its presets values.

Setting the measuorermnent conditions
This changes the analvzer 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. 0 and MHz.
The frequency span is set 10 zero span.
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2.3.5 Measuring Burst Signals in the Time Domain

7. Press LEVEL, 5 and GHz{+dBm).
The reference level is set to +35 dBm.
CFri $999 Apr 9 21:25i

FEF 500 dim "
1643/ A Mrite Norm B _Blank  Norm

REY
5.8 4

I8 Hi Sens
f e
T 3
CEHTER 1 917550000 GHz SPAH G 005 &z 172 more
REW 3 Mz VW 1 MH2 SWP 20 ms __ ATI 15dH

Figure 2-73 Burst Signal in the Time Domain

8. Press SWEEP, SWP Time AUTO/MNL{MNL), § and kHz(ms).
A sweep time of 5 msec is set.
Fri 1999 Ape 8 2126

FEF 50 amn
10da/ AWrite Smpl B Blank  Smwpl
v _ Sween
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5. ms e 20 IR S | il
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Figure 2-74 Burst Signal in the Time Domain

Setting the video trigger

9. Press TRIG, Trig Source and Video Trig.
Video is selected.
The trigger level mark (—} is displayed on the left edge vertical axis.
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Figure 2-75 Burst Signal in Synchronization with the Trigger Signal

10, Adjusts the trigger level o 70% using the knob.

2.3.5 Measuring Burst Signals in the Time Domain

Fri 1993 #pr 9 21130

REF 5.5 diim
1048/ AMite Sapi B Blank  Sani

VIDED

e
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SRR 000 KHE
1_1548

Setting the leading edge of a waveform

11.

Press SWEEP, 5, ¢ and Ha(us).
A Sweep time of 50 [isec is set.

Press Trig Delay, -, 2, § and Hz{us).

The waveform is displayed 235 {sec before the triggering peint so you can

observe the leading edge of the burst signal.

Fri 1999 Apr Y 21:38

REF 570" df
ModB/  aMrite Sapl B _8lank Smpl
g - Swesp
TRTG DELRY 7 -
~25.8 48 P Tine
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Figure 2-76 Measuring Burst Signal Leading Edge
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2.3.5 Measuring Burst Signals in the Time Domain

Setting the trailing edge of a waveform

13. Press Trig Delay, 5,7, 5 and Hz(us).
The waveform is displayed 575 psec after the triggering point so you can ohserve
the trailing edge of the burst signal.

Fri 1998 spr 8 71:42
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B AMeite Sent B 8lank  Smpl
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Figure 2-77 Measuring Burst Signal Trailing Edge
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2.3.6

2,3.6 Pags/Fail Judgments Using the Limit line Function

Pass/Fail Judgments Using the Limit line Function

Pass/fail judgments for traces on the screen can easily be made by storing the upper (Line 1} and lower
(Line 2) limit values using the limit line function.

Power on
I. Turn the power on.
Connecting the input signal cable
2. Connect the calibration signal used in the measurement,
Initialization
This resets 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, 3, 0 and MHz.
The center frequency is sel to 30 MHz.

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

6. Press LEVEL, § and GHz(+dBm).
The reference level is set to 0 dBm.
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2.3.6 Pass/Fail Judgments Using the Limit line Function

2-80

Setiing the limit line

Each limit line uses the data in the table.

. Table 2-4 Setting Limit Line 1

Frequency Level
1 22 MHz <70 dBm
2 27 MHz =70 dBm s
3 28.5 MHz -5dBm T
4 31.5 MHzx -5dBm
5 33 MH= 70 dBm
6 38 MHz -70 dBm
Table 2.5 Setting Limit Line 2 0
Freguency Level 10 -
1 22 MHz -95 dBm
2| 29MHz -95 dBm s |
3 249.5 MHz -6(} dBm
4 30.5 MHz -6 dBm
5 31 MHz 05 dBm
6 38 MHz -953 dBm
7. Press PAS/FAXL, and Limit Line Edit.
8. Press 2,2 and MHz.
9. Press 7, 0 and MHz(-dBm).

!
1
22

] I I E i } ]
27 28 29 31 32 33 38

The Edit menu and editor used for Limit Line 1 are displayed.

22 MHz 1s set in the first frequency entry, and the cursor moves to the level entry.

-70 dBm 1s set in the first level entry, and the cursor moves to the second row.
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10. Continue entering data into Table 2-4, repeating steps 8 and 9.

Figure 2-78 Screen Displayed atter Limit Line 1 Data Has Been Entered

t1.

12.

14

Figure 2-79 Screen Displaved after Limit Line 2 Data Has Been Entered

2.3.6 Pass/Fail Judgmenis Using the Limit line Function

Frl 1939 Apc

4 23:28

FEF 676 " dn
1008/ AMrite Norm B Blank
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£

a3

[ Edit Menu
Limit fing
4

© Insert

Line

[

i
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4 Copy Table
Shift X 0 kHr Shift v: [ 0.00 db 2 te 1

Press Limit Line 1/2¢2).

The editor is changed from the Limit line 1 mode to the Limit line 2 mode,

Press 2, 2 and MHz.

A frequency of 22 MHz is set in the frequency entry used for Limit Line 2. The

cursor moves to the level entry.

Press 9, 8§ and MHz(-dBm}.
A level of -95 dBm is set in the first level entry,

Continue entering data into Table 2-3, repeating steps 12 and 13.
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2.3.6 Pass/Fail Judgments Using the Limit line Function

15. Press RETURN.
The editor for Limit line 2 1s closed and the Pass/Fail menu is displayed.

Displaying the Limit Line 1 and setting the Pass/Fail criteria

16. Press Linel ON/OFF(ON).
Limit Line 1 is displayed, and then the Pass/Fail result 1s displayed.

Limit Line 1 displays a higher Hmit for waveform data.
When waveform data values are lower than Limit Line 1, the result is Pass.

Fri 1998 apr 8 23:13

REF 0.0 dBm
140d6 A te Hors B EBisnk  Horn
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imitt ine }
Edit
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Figure 2-80 PASS/FATIL Result using Limit Line 1 (PASS)
Dispiaying the Limit Line 2 and setting the Pass/Fail criteria

17. Press Line2 ON/OFF{ON).
Limit Line 2 is displayed. and then the Pass/Fail resuit is displayed.

Limit Line 2 displays a lower limit for waveform data.
When waveform data values are higher than Limit Line 2, the result is Pass.

Fri 1899 apr § Z3'19

EEF 9.7 dfm
3048/ A Mrite Hors B Blank  Horm
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i
i Poss/Fail
i
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.
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Edit

CERIER 30,00 HHz SPAN 20,00 MHz
REW 300 kHz  VBW 30C kHz  SWP 20 aa ATT 1048

Figure 2-81 PASS/FAIL Result using Limit Lines 1 and 2 (FAEL)

2-82



R3132 Series Spectiim Analyzer Operation Manual

2.3.6 Pass/Tail Judgments Using the Limit line Function

18. Press BW, VBW AUTO/MNL(MNL), 3, § and kHz.
The VBW is set to 30 kHz.
Waveform data values becorme higher than Limit Line 2, the result becomes Pass

accordingly.
Fri 1939 apr 4 20171
REF 076 i :
L0dg3, AMrite Horm B Giank _ Hornm :
VEwW" R
3@ kHe, ... 0L
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Figure 2-82 PASS/FAIL Result using Limit Lines 1 and 2 (PASS)
Setting an offset for the limit line

19. Press PAS/FAIL, and Shift X/Y(X).
Enter an arbitrary value used as the Limit Line frequency offset.

Tuge 1999 aup 24 15:?.4|
i
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Figure 2-83 Judgment Result after the Offset Has Been Changed (FAIL)

20. Press PAS/FAILL, Shift X/Y(Y).
Enter an arbitrary value used as the Limit Line level offset.
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2.3.6 Pass/Fail Judgments Using the Limit line Function

OO U 5o L A B 2
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Figure 2-84 Judgment Result after the Offset Has Been Changed (PASS)
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2.3.7 Measurements Using TG (OPT74)

2.3.7  Measurements Using TG (OPT74)

Band-pass filter characteristics with a passband of approximately 270 MHz, are measured (both the inser-
tion loss and bandwidth are measured).

CAUTION: UNCAL messages, displayed when measuring frequency characteristics using this function, do not
affect measurement results.

Setup

1. Connect the unit under test as shown in Figure 2-85,

R3132 Series Spectrum analyzer
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Through
Figure 2-85 Setup for TG Measarements
Power on
2. Turn the power on,
Initialization
This resets the current settings to the factory defaults.

3. Press SHIFT and CONFIG(PRESET).
The default settings have now been reset,

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

4.  Press FREQ, 2,7, 0 and MHz.
A center frequency of 270 MHz is set.

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

6.  Press LEVEL, 6 and GHz{+dBm).
: The reference level is set to 0 dBm.
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2.3.7 Measurements Using TG {OPT74)

2-86

7. Press LEVEL, dB/div und 2dB/div.
The amplitode scale (vertical axis} graduation is set to 2dB/div.

8. Press TG, TG Level, 3 and MHz{(-dBm).
The output level of the tracking generator is set 10 -5 dBm.

9.  Press TG and Execute Normalize.
The normalization calibration is pertormed.

Fri A998 May 21 10310

Fol 9.0 dBn
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e
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HBW_ 1MHz MW 1 Mz SWP 20 ms  ATY 1048

Figure 2-86 Measurement Screen after a Normalization Calibration

NOTE:  When you change center frequency, frequency span, reference level, level
indication scale and 5o on after executing a normalization calibration, sub-
sequent normalization results will be incorrect.

Be sure to re-execute the normalization operation if you change any of these
settings.
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2.3.7 Measurements Using TG (OPT74)

Connecting the unit under test

10, Connect the unit under test between TG OUTPUT and RF INPUT1 as shown in
Figure 2-87.

R3132 Series Spectrum analyzer
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Figure 2-87 Connecting the Unit under Test

Setting the sweep time

Set a sweep time long encugh to not affect the trace.
In this step, set it to 3t} ms.

11. Press SWEEP. SWP Time AUTO/MNL, 5, 0 and kHz{msec).

CAUTION: If the input signal level changes abruptly, the IF filier in this instru-
ment will not respond to this change. If this occurs, make the sweep
slow enough or the span narrow enough until the characteristics and
displayed trace are stabilized.

Measuring the insertion loss

12. Press PK SRCH.
The current marker level is the msertion loss of the filter.

CAUTION: When the loss of the unit under test is high, you can take measurement
by use of an amplifier to keep the dynamic range at a moderate level,

2-87



R3132 Series Spectram Analyzer Operation Manual

2.3.7 Measurements Using TG (OPT74)
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Figure 2-88 Insertion Loss Measurement Screen
Measuring a Bandwidth of 3 dB
This measurement is taken under the same conditions as the insertion loss..
12, Press MEAS, XdB Down, 3. GHz{+dBm) and XdB Down.
Two markers are displayed on both sides 3 dB down from peak.

The fikter bandwidth of 3 dB is displayed in the level field of the marker fre-
quency
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Figure 2-89 3-dB Bandwidth Measurement Screen

2-88



R3132 Series Spectrum Analyzer Operation Manual

2.3.8

2.3.8 Spectrum Mask Measurement

Spectrum Mask Measurement

The ACP is measured using the ratio of the adjacent leakage power fo the total power on the full screen,
while the spectrum mask is measured using the ratio of the adjacent channel power to the power within the
BS (specified bandwidth} on the full screen. In addition, the near band spurious spectrums can be measured
because the power relative fo the power at the marker point can be measured by sefting an adjacent chan-
nel’s BS to 0t Hz. It is possible to make Pass/fail judgments for the near band spurious spectrum when the
power is adjusted to the maximum power using a limit line.

In this section, the method used to measure modulating signals used for IS-93 (cdmaOne) is described.

Measurement conditions:The signal to be measured is a signal used for cdmaOne. and has a frequency of
825 MHz and a level of 0 dBm. Use appropriate parameter values to make the measurements shown below.

Setup
1. Connect the mstrument as shown in Figure 2-90,
R3132 Series Spectrum analyzer
Unit under test
¥
Figure 2-90 Setup for Measuring the Spectrum Mask
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 carrent settings to the factory defaulis or user-defined presets.

4. Press SHIFT and CONFIG(PRESET).
This sets the analyzer 1o its presets values.

Setting the Limit Line
In this example, the template compatible with 15-95 is used to set the limit line. The

frequencies are relative to the center frequency on the horizontal axis, and the levels
are relative to the reference position located at the highest level on the vertical axis.
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2.3.8 Spectrum Mask Measurement

i0.

11.

Table 2-6 Setting Limit Linel

Frequency Level
1 -2.5MHz -54dB
2 -1.98MHz -54dB
3 -198MHz -42dB
4 -900kHz -42dB
5 -900kHz~ 0dB
6 GO0kHz 0dB
7 900kHz -42dB
8 F.O8MHz -42dB
9 I 98MHz -54dB
10 2.5MHz -544B

Press PAS/FAIL and Limit Line Edir.
The Edit menu is displayed.
Limit Line 1 is selected and the Limit Line 1 editor is displayed.

Press -, 2, ., 5 and MHz.
A frequency of -2.5 MHz is set for the 1st freguency, and the cursor is moved to
the first level box.

Press 5, 4 and MHz(-dBm).
A level of -534 dB is set for the 1st level. and carsor is moved to the 2nd frequency
box.

Repeat Steps 6. and 7. to enter the remaining data in Table 2-6,

Press RETURN.
The Limit Line 1 editor is removed and the Pass/Fail menu is displayed.

Press X ABS/LFT/CTR(LFT) and X ABS/LFT/CTR(CTR).
The frequencies entered are set relative to the center frequency on the horizontal
axis.

Press Y ABS/TOP/BOT(TOP).
The jevels, which are relative 1o the reference position located at the highest level
on the vertical axis, are set,

Setting the measurement conditions

This changes the analyzer settings so that the input sigral is displayed more clearly.
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12.

i3,

14.

15.

16.

17.

i8.

2.3.8 Spectrum Mask Measurement

Press FREQ, 8, 2. 5 and MHz.
A center frequency of 823 MHz is set.

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

Press BW, RBWAUTO/MNL(MNL), 3, 0 and kHz.
An RBW of 30 kxHz is set.

Press VBW AUTO/MNL{MNL), 1 and MHz.
A VBW of 1 MHz is set.

Press TRACE, Detector and Posi (or Sample),
The trace detector is set to the positive peak detector mode.

Posi : The Ref. Power of the measurement result is 6 dB higher than the
channel power, but the measurement value of the adjacent chan-
nel leakage ratio is the same as the one obtained using Sample.
This mode is used when the near band spurious spectrum is mea-
sured,

Sample : The Ref. Power of the measurement result is the same as the chan-
nel power. This mode is used when power measurements.

Press LEVEL and adjust the data knob so that the trace peak is positioned
approximately 2 graduations below the reference level,

Press SWEEP, SWP Time AUTO/MNL(MNL), 2, 0, ¢ and kHz(msec).
A sweep time of 200 ms is set.

Fri 2000 War 7 19:33

FEF 0.6 i
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- Wl ﬂﬁ‘?ﬂ“ﬁ,{‘ ) LMB B
|
R T T s
| :

LHTER 625,000 Mz SPAN 5 000 Witz
“RBW 30 kHz VAW 1 HHz _ #SHP 200 ns ATT 1048

Figure 2-91 A Trace Used with IS-95

Setting the channel spacing and specified bandwidth

The channel spacing and specified bandwidth. which are compatible with IS-95, are

set.
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2.3.8 Spectrum Mask Measurement

2-92

19,

22.

24,

23,

26.

27.

Press POWER MEASURE, 1/2_more and Spectrum Mask.
Limit Line 1 is displayed and the frequency span is optimized using the previ-
ously set channel spacing and specified bandwidth.

Press SPAN, 5 and MHz,
A frequency span of 3 MHz is set again.

Press POWER MEASURE and CS/BS Setup.
The dialog box used to set the channel spacing and specified bandwidth 1s dis-
played.

Press 1, ., 2, 3 and MHz.
A carrier bandwidth of 1.23 MHz is set. The cuarsor is moved to the 1st channel’s
Channel Space.

Press 9, 0, 0 and kHz.
The 1st channel’s channel spacing is set to 900 kHz. The cursor is moved to the
1st channel’s Band Width.

Press 0 and Hz.
The 1st channel’s specified bandwidth is set to 0 Hz. The cursor is moved to the
2nd chanmel’s Channel Space.

Press 1, ., 9, 8 and MHz.
The 2nd channel’s channel spacing is set to 1.98 MHz. The cursor is moved fo
the 2nd channel’s Band Width.

Press 0 and Haz.
The 2nd channel’s specified bandwidth is set to O Hz.
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g B 1.4980000 M oz |
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CENTER s + 1t I B
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Figure 2-92 CS/BS Setup Dialog Box

Press RETURN.
The CS/BS Setup dialog box is closed.
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Measurements Using the Spectrum Mask Function

28.

2.3.8 Specirum Mask Measurement

Two markers are displayed at both of the adjacent channel positions for each
sweep, and a ratio of the channel leakage power to the channel power within the
carrier bandwidth is displayed for the corresponding adiacent channel.

Fri 2006 Mar 37 1975
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Figure 2-93 Spectrum Mask Measurement Screen
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2.3.9 Measuring Output Levels Using the Software Image Suppression function (OPT16 thru OPT19)

2.3.9  Measuring Output Levels Using the Software Ilmage Suppression function (OPT16
thru OPT19)
Prequencies and output levels of a VCO unit are measured after unnecessary image signals have been elim-
inated using the Software Image Suppression function,
Measurement conditions: The measurement target is a VCO vnit with a frequency of 92 GHz and an output
level of -15 dBm. OPT19 (Frequency range: 75 to 110 GHz) is used as the external mixer.

Setup
1. Setup the instrumments as shown in Figure 2-94.
R3182 Spectrum analyzer
— EEEEEE
O ® O 0G0
rl| Waveguide
External mixer (OPTID) Uit onder Test
{92 GHz VCO)
Figure 2-94 Setup for measuring VCO Output Levels
Power on

2. Turn the instrument power on.
Initializing the set conditions
This resets the current settings to the factory defaults,

3. Press SHIFT and CONFIG(PRESET).
The factory defaults are joaded.

Setting the measurement conditions

Load the frequency correction data using the same procedure described in Section
2.2.15. “External Mixer (OPT16 thru OPT19)." After data has been foaded from the
floppy disk, the mixer is automatically set to External Mixer Mode, and the settings
corresponding to the externat mixer being used are also set automatically,

In this example, the file name WHMB 10 15 loaded.

External Mixer Mode is turned on. and a frequency range of 75 to 110 GHz is dis-
played on the screen becanse a frequency band of 9 has been set,
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2.3.9 Measuring Owtput Levels Using the Software Image Suppression function (OPT16 thru OPT19)

Mon 2001 Jun 4 13:48
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Figure 2-95 Measurement Signal with an Image Signal
4. Press RETURN and Image Suppress ON/OFF(ON).
Image Suppression function is turned on, and the output signal from the unit

under test s displayed after the image signal has been eliminated.
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Figure 2-96 Measurement Signal with the Image Signal Eliminated
Examining signals using the ZOOM function

5. Press DISPLAY, Mulii Screen and Zoom,
A waveform with the image signal eltminated is displayed on the A screen
{upper). and a waveform without the image signal eliminated is displayed on the
B screen {lower).
The Zoom window is displayed on the A screen, and the Zoom Position is ready
to be entered.

6. Press 9, 2 and GHz.
The window position is set to 92 GHz,

o
N
th
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2.3.9 Measuring Output Levels Using the Software Image Suppression function (OPT16 thru OPT19)

Press Zoom Width, 3, ., 8 and GHz.
The window width is set to 3.5 GHz.

Press Screen A/B(B) and PK SRCH.

The peak search function displays a marker on the peak of the output signal from
the unit under test,

The level and frequency of the output signal is displayed in the marker area.
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Figure 2-97 Software Image Suppression Function in Split Screen Mode
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2.3.10 FM Demodulation Function (OPT73)

2.3.10 FM Demodulation Function (OPT73)

This section explains how to measure FM modulation signal characteristics {FM deviation, sensitivily and
linearity measurements).

Measurement cenditions: The signal to be measured is a triangle modulation signal (of an FM frequency
of 10 Hz, and an FM deviation of 2.6 kHz) with a center frequency of 200.003 MHz. a level of 0 dBm.

Use appropriate parameter values to make the measurements shown below.

Setup

1. Connect the analyzer and the unit under test as shown in Figure 2-98.

R3132 Series

External
Spectrum analyzer )
Trigger
T e |
e | 4T Trigger output
EEEECs
HEG o oIy e ”
S EsEEss Unit under
o O 00 0 test

RE INPUT\—/ RF output

Figure 2-98 Setup for Measurements Using the FM Demodulation Function

Power on

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

Initializing the set conditions
This resets the current settings to the factory defaults.

3. Press SHIFT and CONFIG(PRESET),
The factory defaults are loaded.

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

4. Press FREQ, 2,6,0,.,0,0,3 and MHz.
A center frequency of 200.003 MHz is set.

Press UTILITY and FM Demod.
The FM demodulation function is wrned on.

Lh

6. Press Demod Cal and Al
The calibration prior to an FM demodulation measurement is performed.
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2.3.10 FM Demodulation Function (OPT73)

CAUTION: To make accurate measurements including calibrations, let the instru-
ment warm up for at least 30 minutes after the power has been turned
on.

Press Return, Range, | and kHz.
The frequency scale (vertical axis) is set to 1 kHz/.

NOTE: A frequency range of 500 kHz/ or more can be used if an external mixer is
used. In addition, the value of RBW varies according to the frequency range
used. The seftable value of RBW for each frequency range is as shown in
Table 2-7.

Table 2-7 Relationship Between Frequency Range and the Value of RBW

Freguency range

RBW (The value in bold script is set when the frequency
range 1s switched)

50 MHz/ 1o 500 kHz/ | Cannot be set {displayed as #%%)

230 kHz/ to 25 kHz/ 10 MHz and 3 MHz

10 kHz/ to 1 kHz/ 1 MHz, 300 kHz, 100 kilz, 30 kHz and 10 kHz

Press SWEEP, SWP Time AUTO/MNL{MNL), 2, 0, 0 and kHz(msec).
The time scale (horizontal axis) is set 1o 200 msec.

Press TRIG and Ext Trig.
The trigger source is switched to the external trigger.

Press BW, VBW AUTO/MNL(MNL), 1 and kHz.
The VBW is set to | kHz.

FM deviation measurement

1.

2
D
[e9]

Press UTILITY and Deviation.

FM deviation. positive peak deviation. negative peak deviation, and repetition
frequency are displayed in the lower purt of the screen. In addition, the display
line is displayed in the center of an FM deviation.
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Figure 2-99 FM Deviation Measurement

12. Press Deviation OFF .

The FM deviation measurement function is turned off.

Sensitivity Measurement

The sensitivity measurement calculates the AF/AT of trace data, and displays it. AT is
determined by Aperture as shown in the formula below:;

AT = Sweep time x Aperture [%]

The unit of the vertical axis is [Hz/ms/} for a frequency range of | MHz/ or more, and
is [Hz/s/] for a frequency range of 500 kHz/ or less. The value of the vertical axis (sen-
sitivity range) is optimized according to the frequency range and sweep time used.
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Figure 2-100 How to Calcalate the Sensitivity
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2.3.10 FM Demodulation Function (OPT73)

2-100

13.

15.

16,

Press Sensitivity and Sens Range.
The trace is switched 10 a waveform obtained by differentiating an FM demodu-
iated waveform.
Press W oand w,
The vertical axis is magnified in twoe positions.
Press Aperture %, 3 and Hz.
The differential section along the horizontal axis is sef to 3%.
. Fhy 2001 Aug 9 123119
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Figure 2-101 Sensitivity Measurement Screen

Press DISPLAY, Multi Screen and T/T.

The screen display is switched to Separate Screen Mode. The sensitivity is dis-
played in the upper part of the screen and a normal demodulation is displayed in
the lower part of the screen.

NOTE:  Always sel the same frequency for the upper and lower screens when the sen-
sitivity is displayed in T/T Mode.
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Figure 2-102 Simultaneously Displaying Sensitivity and Demedulation

17. Press Screen Reset.
The screen display is switched to Full Screen Mode.

18, Press UTILITY and Sensitivity OFF .
The sensitivity display function is turned off.

Linearity Measurement

The linearity measurement displays the difference between the trace and the reference
fine. The reference line can be set in two ways: one is to manually set with Offset and
Slope. and the other is to antomatically set with the Aute Adj function. In addition, if
the measuring window is used. Offset and Slope are automatically adjusted to the val-
ues specified in the measuring window,
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Figure 2-103 Setting Offset and Slope Used for Linearity Measurements
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Figure 2-104 Setting Offset and Slope when Using the Measuring Window

19. Press DISPLAY, Measuring Window and Marker Couple ON/OFF(ON).
The measuring window is displayed. and the range used to measure the linearity
is set.

20, Press UTILITY, Linearity and Auto Adj.
The reference ling 1s caleulated from a trace in the measuring window using the
least-square method.

21, Press Linearity ON/OFF(ON).
The difference between the trace and the reference line is displayed on the screen,
and the minimum and maximum differences are dispiayed in the lower part of the

screen.
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Figure 2-105 Linearity Measurement

22, Press Lin Setup Quit.
The screen display is switched from Separate Screen Mode to Full Screen Mode.
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23, Press Linearity ON/OFF(OFF).
The linearity function is turned off.
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2.4 Other Functions

2.4  Other Functions

2.4.1  Using Floppy Disks

The spectrum anajyzer is equipped with a 3.5-inch floppy disk drive. You can save lext data (settings, trace
daia and correction data) and BMP data (bitmap files) to floppy disks using this drive. The data on floppy
disks can be accessed from personal compuiers.

The following floppy disk formats can be used: 3.5-inch DD 720KB, HD 1.2 MB and 1.44MB (MS-DOS
format compatible}.

(1) 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-pratect 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 visible.

Write-protect Unprotected

Figure 2-106 Floppy Disk Write Protection
(2} Inserting Floppy Disks

1. Imsert a floppy disk into the floppy disk drive with the label surface ap.
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2.4.1 Using Floppy Disks

{3) Removing Fioppy Disks

1. Verify that the lamp on the drive is not lit and then remove the disk.

CAUTION: Do not remove the floppy disk while the drive lamp is lit, since this indi-
cates that floppy disk is being accessed. If you remove the disk while the
disk is being accessed, you may damage the data contained on the disk.

2. Press the eject button,
The floppy disk is gjected from the drive.

3. Remove the disk from the drive.
{4)  Initializing Floppy Disks

To prepare a floppy disk for use with the spectrum analyzer, use the following proce-
dure.

CAUTION: Only HD floppy disks can be formatted on this spectrion analyzer. Do
not try to initialize DD floppy disks.

1. Make sure the floppy disk is not write protecied.

CAUTION: When you formar a floppy disk, all data on the floppy is erased. If you
wish to save any data currendly on the disk, backup the data first,

2. Insert the floppy disk into the floppy disk drive.
3. Press CONFIG, 1/2_miore, and Format FD.

The F.Disk dialog box appears.
Confirm or Cancel can be selected using the step keys or data kaob.
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2-106
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Figure 2-107 Screen for the F.Disk Menu

Sefect Confirm and then press the ENTER(Hz) key.

The floppy disk is formatted with the MS-DOS 1.44MB format.
While the floppy disk is being formatted, the access lamp wrns on. This proce-

dure takes approximately one minute.

When the spectrunm: analyzer does not need to be initialized, select Cancel and

then press the ENTER(Hz) key.
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2.4.2  Saving or Recalling Data
{13 Saving Data
Data which can be saved to internal memory or to a floppy disk includes the following:
*  measurement conditions

»  Trace data

NOTE:  Only the trace data on the screen is saved. For example, if traces A and B are displayed, both of
them are suved,

+ Antenna correction data

»  Normaklize data

+  Limit ine data

*  The level values for trace data

+  Channel table data

* Spurious measurement table data

»  LossiFreg table data
To save data, use the following procedure:

1. Press SHIFT and RECALL(SAVE).
The Save menu and the file list are displayed. The file list can be scrolled up or
down one page at a time using the step keys.

2. Press Device RAM/FD.
This selects either RAM (internal memory) or FD {floppy disk) as the file dest-
nation.

NOTE:  FD cannot be selected if a floppy disk is not present in the floppy disk drive.
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2.4.2 Saving or Recalling Data

Fri 159499 Mar 12 i5:23

REF 04 i i
108/ AuJrlte Hore B Blank  Horn |
| : Save
USEVE ETLE 1
IFILE@® - Save
3 AT \; S e e | Save Tten
M,W’wmﬂmf\fwj‘ﬁm{ B & L AN g—
CENTER G KNz SPAN 1.000 HAz Protact
RBY 10 kHz VBW 10 kH: SWP 20 ms ATT 1048
Fife Lish {FB:/SURCL 133990 bvtes free) 4
< FILEGY.DAT > beiete
Liid i il
¢ bytes RW B
Setup Renane
Trace:
AHT Corr ! " Change
Harmalize Title
Lizmit Line =
Loss Freq Device
,,,,, R o

Figure 2-108 Screen Display Showing Floppy Disk as the Destination
Selecting the data to be saved

3. Press Save Item.
The Save Item dialog box is displayed.

4. Select the data you want to save from the Save dialog box.

Setup ON/OFF current settings
Trace ON/OFF Trace data being displayed
Ant Corr ON/OFF Corrected antenna data

Norm Corr ON/OFF Normalization calibration data (available only when

equipped with GPT74).
Limit Line 1/ 2/ 1/2/ OFF Limit Line data

Loss:Freq ON/OFF Loss:Freq table data (Enabied only when the OPT 16,

17. 18 or 19 is installed.)

Trace Level ON/OFF level values for the trace data {available when trace

data is being saved)
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2.4.2 Saving or Recalling Data

Fri 1999 ar 12 34122

FEF 0.C dén
ltoag/ A8 ite Horm B Blank  Hors . |
| ave
. ]
! Save
S
: f———
e Save liem Setu . o Save Ttem
P set: Y E] o | B
by - » ok ]
il fauri Trace! L S TPV i
CEHTER 0 kHz ant Corr 3 M frotect
REW 10 kHz sl N
L Fiie | Horm Corr: ol =
FRLEOS B Limit Line: Delete
Loss Freqg!
Trace Lewel!

Figure 2-109 Display for Selecting the Data to be Saved

Press Save ftem.
The Save mem is closed.

W

Choosing the file name

6. Select the file name you want to save your data under using the data knob.
When the file is being saved to RAM, the file names appear as REG00 or above.
For floppy disks, the file names stast from FILEQO and continue with 01, 02 etc.

NOTE:  In the above example a file number is used instead of a file name, but you
can use an arhitrary file name if desired. For information on how lo sel file
names, refer to Section 2.4.5.

Saving data

7. Press Save.
The data has now been saved.
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2.4.2 Saving or Recalling Data

Fri 1999 War 12 14:24
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Figure 2-110 Display after Data has been Saved to a File

(2)  Protecting Data

To prevent someone from accidentally initializing or overwriting data, you can use the file protec-

tion feature.

To protect files using this feature, use the foliowing procedure:

Selecting the file source

"L
2.

Choosing the file
3.

Protecting the file
4.

Press SHIFT and RECALL(SAVE).
The Save menu and file list are displayed.

Press Device RAM/FD.
Select eather RAM (internat memory) or FD (floppy disk).

Select the file from the file list using the data knob.

Press Protect.

The selected file changes from RW (read or write) to RO (read only), indicating
that data protection has been enabled.

Pressing Protect again disables protection, and the setting changes back o RW.
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2.4.2 Saving or Recalling Data

Frl 1999 mor 12 14:32

BEF 0.0 dbn
1048/

Audrite Horm H_Blank  Norm
. Save
SAVE FILE 7
FriEa L - S Y £ T S S Save
. i Pa— . &..' Save item
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Figure 2-111 Screen Display Showing File Protection Enabled

(3) Loading Data
The saved conditions and trace data can be used for measurements. Use the following procedure to
access this data,

Selecting the file source

1. Press RECALL.
The Recall menu and file list are displayed.

2. Press Device RAM/FD.
Select either RAM (internal memory) or FD (floppy disk). For this example, FD

is selected.

Selecting the file

3. Select the file from the file list using the data knob.
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2.4.2 Saving or Recalling Data

PEFTGG don
1048,

Fri 1993 Har 12 1411:351

s W ite Morm B Dlonk  Herm i
. Recall
RECALL|. FILE g
FIiLE@L - - - \;1 Recall
i
! L
: List
g hobtestoal s il WW&WM@Wim@|
ENTER D Wz ST 00 W
ROM 10 kHz  VBW 10 KMz SWP 20 ms T1_10d8
j Fite List (FDi/SECL . TL00BNE butos froe)
£ILEOD < FILEGL DAt »
1999/03/12 14:30
10956 bytes RO
Setyp: m
trace:  [FEHEIRLE 1R/
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Hormalize: m@
Linit Line: WML 3 2 1572 [ i
Loss Frea: @ Device

Figure 2-112 Screen Display Showing the Selected File

Recalling the data

4.

Press Recall.

The data from the selected file is ivaded into the spectrum analyzer.

Fri 14999 Mar 12 13:63

REF 0.0 diim
16dB/

A View  Horm 8 _Hlank  Morm
W Recall
RECALL FILE i
FILEBEL, : ! Recall

00 M
00 kHz _VBW 300 kHz _ SWP 20 ps

Sl 50,0 Wiz Device

ATT 1948

Ret I

Figure 2-113 Screen Display showing Recalled Data

NOTE: _
set fo the View mode.

When the trace data is read onto the screen, the trace mode is automatically
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2.4.2 Saving or Recalling Data

(4) Deleting the Data

Data which has been saved to internal memory or to a floppy disk can be deleted. To delete data
files, use the following procedure.

Selecting the file source

I.  Press SHIFT and RECALL{SAVE).
The Save meau and file list are displayed.

12

Press Device RAM/FD.
Select either RAM (internal memory} or FD (floppy disk}. For this example,
select FD,

Choosing the file

2. Selectthe file from the file list using the data knob,

Frri 1999 Mar 2 14:36

FEF 0.0 din
HodB/ A ite Horm B Biapk Norp
Save
. i

]
‘ SAVEYILE
|
|

LT AN o |G Save Tt
%mwwmwﬂwﬁwwwwmm&==

"E Protect

‘EN‘TER 8 kHz SFAN 1,000 MHz
REY 30 KM VW 10 Kz SWP 20 mg  ATT 1048

File List (FD-/SVROL . 1117696 byles tres) +
< FILEDA DAY > Botate
Filtot 1999/03/12 14:23 e
FILEDZ2 4935 bytes R =

Setup. Renamne
S - 3

aNT core:  [ER@LGN] " Change
Hornalize: [ERgloN] Titie

Linit Line: [ERal L L2 /2

Revice

Figure 2-114 Screen as Shown when Deleting a File
Deleting the data

4. Press Delete.
The data in the sefected file is deleted.
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2.4.2 Saving or Recalling Data

Fei 1998 Mor 12 14137
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Figure 2-115 Screen as Shown after Deleting File Data
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24.3

2.4.3 Qutputting Screen Data

Outputting Screen Data

You can save screen data to a floppy disk, or print it out when needed. When outputting screen data, you
can use any key except the COPY key. You can resume using this key after the data has been outpu,

(1) Saving to a Floppy Disk

Screen data 1s saved in BMP (hitmap file) format.
Inserting a floppy disk
1. Insert a floppy disk into the floppy drive.
Selecting the destination

2. Press CONFIG, Copy Config and Copy Device PRT/FD(FD).
The FI is selected as the destination of the screen data,

Fri 1999 Mar 12 13:17

REF 0.6 di
10dB/ AMrite Horm B Blank  Hore

Copy Conil
!

Pt irter

Copy ¢
Device i
Il FD_§

SPAH 50.0 WHz
SWP 26 s ATT_10d8

Figure 2-116 Screen Display Showing Floppy Disk as the Specified Destination

3. Press COPY after displaying the screen data 1o be saved. The access lamp
remains lit while the screen data is being saved to disk, and goes out when the file
has been saved.

CAUTION: Do not remove the floppy disk while the access lamp is lil, since the
foppy disk is being accessed. If you remove the disk while the disk is
heing accessed, you may damage the data on the disk.
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2.4.3 Outputiing Screen Data

(2)  Printing screen data

You can send data to a Centronix compatible printer attached to the parallel interface.

NOTE:  The owtput resolution of the spectrum analyzer is 180 dpi. A printer that uses a resolution which
is not a multiple of 180 dpi may print with streaks.

Compatible printers use ESC/P, ESC/P-Raster or HP PCL. Compatible printers use ESC/P, ESC/P-
R or HP PCL (there may be a certain restrictions depending on the printers used).

ESC/P: Epson Standard Cord for Printer

ESC/P-R: Epson Standard Cord for Printer Raster mode

HP PCL.: Hewlett Packard Printer Command Language

Suggested printers are listed in Table 2-8.

Table 2-8 Recommended Compatible Printers

Manufacturer Moded
Epson PM-750C *1. PM-2000C. PM-770C *{, PM-800C *1,
EM-900C *1, PM-780C *1, PM-880C *1. PM-900C #1
Hewiett Packard Desklet 694C *2. Desklet 880C *2
Cannon BJC-410J. BJC-4204. BJC-4301, B M70

NOTE:  Only ESC/P-R and HP PCL are available for color printing.
*1 indicates that ESC/P-R is used jor color printing.
*2 indicates that HP PCL is used for color printing.

Connecting the printer

1. Connect the printer to the PRINTER connector on the rear panel using the IBM-
PC compatible cable provided.

CAUTION: Only connect the cable after turning off both the spectrum analyzer and
printer power or you may damage the analvzer.

Selecting a destination for the screen data

2. Press CONFIG, Copy Config and Copy Device PRT/FD(PRT).
Screen data is sent to the printer (PRT).

Control codes and print mode setup

3. Press CONFIG, Copy Config and Printer.
The Printer dialog box used to set the control codes and prini mode appears.
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Printing

2.4.3 Qutputting Screen Data

Fri 2001 aug 17 36726

FEF 0.0 dBn 7
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§ Fite
Printor
'
‘
Printer Command : [_65/0 | ICAR._ESC/P-R |
......... Paper Feed : o T Topy
il - Bovice
[ Fo
: Il" change
Title

Figure 2-117 Printer Setup Screen

Display the screen you wish to print out. and then press COPY.
The screen data is sent to the printer. The time required for the data to print out
depends on the mode and printer used.

NOTE:  Press SHIFT, COPY and Abort to abort printing after Copy has been
pressed.
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2.4.4 Setting Date and Time

244  Setting Date and Time
This section explains how to set the date and time for the spectrum analyzer. In the following example, a
time and date of 1:35 pm Mar 18 1999 is set.

Setting the date and time

1. Press CONFIG, 1/2_more and Time/Duale.
The Time/Date dialog box appears.
Ihu 1999 ¥ar 15 13:3%

REF 0.0 dbn

10dl £ Abrite Morm B_Blank  Hore
““““““““ Config
1
Format
‘ i
1
..... e s : R Te— | 13
Bata/1ine M peterrine
Year k= T
4 Meoth o[ 03] i corer
vy TR | Patrern
tor 13 ]
-] Himte Fevision
OFF
I

! " Defauit
E Gontig

N

CEHTER 36,00 WHZ AN 50 .00 Wi
| RBY 300 kHz _ ¥BW 300 kHz  SWP 20 ms____ ATT 1048

Figure 2-118 Time/Date Menu

2. Select Year, and press, 1,9, 9, 9 and HZ(ENTER).
The vear is set to 1999,

3. Select Month, and press 8, 3 and HZ(ENTER).
The month 15 set to March.

4. Select Day, and press 1, 8 and HZ(ENTER).
The date is set o the 18th.

Setting the time

5. Select Hour. and press 1, 3 and Hz(ENTER)
The time is set to 1pm.

6. Select Minute, and press 3, 5 and Hz(ENTER).
The time is set to 1:33pm.
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24.5

2.4.5 Setting the Screen Title

Setting the date display format

7.

Select Format, and set this function to LONG.
The format used to set the date is selected.

Select Order and set this function to YMD.
A date display mode is set.

Press Date/Time.
The Date/Time dialog box is closed,

Setting the Screen Title

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 titles

Press CONFIG, Copy Config and Change Title.

The Title Entry diaiog box, which is used to enter alphanumeric characters and
special characters, is displayed. This dialog box consists of the two areas: one is
the arca in which characters entered are displayed, and the other is the area in
which the alphanumeric characters to be entered are displayed as buttons.(Sce
Figure 2-119).

REF B¢ din
1oeB/ Arite Horm B_Blank Horn
,,,,,,, Lopy Config
HES
.............. Printer
File

i Lhange Title
?{]ﬂoﬁh 2la][aksis ] [alfede][c jple 3 el Repci W) |-+ -

=

ifmm;%!nsruvwx 7]l d f%g%l@[\l

imnoqurstuvu vl t’a’i&??Tir

T

S Copy
i levice
J I Fo

2 Ll a2 B Aol sl }
cERTER 1 560 GRz SPaN 3.000 GHz Ehange
REY 3 Mt VBW 3 Wiz SWP 26 ms ATT 108 § Title

Figure 2-119 Dialog Box Used to Enter Titles

Select the characters you wish 10 enter using the data knob and step keys,

The data knob s used to move the cursor horizontally in the bution area; the step
keys are used to move the cursor vertically between the rows in the button area.
In this example, enter ADVANTEST] using upper case alphabetic characters.

Move the cursor to character A, which is found on the first line. and press the
ENTER key.

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.
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2.4.5 Setting the Screen Title

LA

Select character B and press HZ{ENTER). Then press «(BK SP). Character B
appears temporarily in the upper part and disappears when it is corrected by
pressing -(BK SP}. Note that the cursor is next to character A on the right hand
side.

Then enter the rest of the characters: D, V, AN, T, E, Sand T.

Press the numeric key 1. Check to see if numeric character 1 has been entered
after the characters ADVANTEST (the final display is ADVANTEST1). Only
numeric characters can be entered directly from the numeric keys.

Press Change Title.
This closes the Title Entry dizlog box, and the characters vou entered are dis-
played in the upper left-hand corner of the screean.

ADVAIEST

REF 070 gom
16d8S A Meite Hore, B Slapsk  HNorn
Lopy Confip
...... Printer
Fite
T Copy
Device
PRT
CEMTER "1 588 Gy SPAlE 3000 GHz Change
REY 3 MHz Ve 3 MHz W 20 ms ATl 1048 Title

Figure 2-120 Displaying the Screen Title

CAUTION:

1. The didlog box closes, leaving the data you entered on the screen when you press
any key other than the numeric keys, the -(BS) key or the unit keys.

2. A new title always overwrites the old one and is displayed in the specified area.

Deleting a title previously set
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3.1 Menu Index

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 pane} 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
AMEKR = CF i 3-12, 3-53 3-20, 3-74
AMEKR —» CEF Step ooy 3-12, 3-33 Auto Increment ..o, 3-8, 3-25
AMEKR — MEKR Step..ooeiieie, 3-12, 3-53 AUTOTUNE. ... 3-7, 3-19
AMEKR — Span ..., 3-12, 3-53 A0 TUNE e 3-10, 3-38
NNYQuist FIEr ..o, 3-39. 3-61 Average CONT/SGL ..., 3-17, 3-78,
VNvyquist Filter ONOEE ....ovvr oo, 3-14, 3-39, 3-79

3-61 Average Loss ON/OFEF ... 3-10, 3-39
\fNyquist Filter Setup ..o, 3-14. 3-59. Average Power............ e 3-14, 3-38

3-61 Average PSE/CONT ..., 3-17, 3-77,
% AM Meas ON/OFF ....oooiviiiiiinn, 3-11. 3-46 3.78
9% AM Video ON/OFF v, 3-11, 3-46 Average TIMES oo 3-14, 3-37
HOAB/IV.. e, 3-10, 3-42 Average Times ONJOFF ... 3-1i, 3-48,
1OM Ref INT/EXT ..o, 3-8, 3-26 3-49
1BV 3-10, 3-42 AVGAB) s 3-17, 3-77
2dBAAIV. e 3-10, 3-42 AVG ABYON/OFF .o 3-17, 3-77
Brd Order ... 311, 3-49 B&W e, 3-8, 3-28
3rd Order Meas oo e, 3-11, 3-46 B-A = A 3-17, 3-79
SAB/div 3-10, 3-42 . Band Lock ON/OFF. .o, 3-10, 3-39
Sth Order ..o 3-11, 349 Band Select ..o 3-10, 3-38
Tth Order...cooivviincicnecneeees. 311, 3249 Basd Rate.....ocooiiiiiiiice 3-8, 323
G9th Order ... 3-11. 3-49 BBAYIOO e 39, 3-34
AB = A 3517, 3279 Blank A(B)....cocoviiiie e, 3-17, 3-77
ABOIT 37, 329 BS Window ON/OFF.....cccoovvcineniennn. 3-14, 3-59,
ACP e, 3-14, 3-58 3-61
ACPOFF i, 3-14, 3-60 BW 3-7. 320
Active Marker ..o 3-12, 3-14, CIN Meas ..o 3-11, 3-47

3-52, 3-60 C/N Meas OFF e 3-11. 3-48
ADL = A 3-17. 3-79 CAL e 3-7
Al 3-18, 3-84 Cal TOMHz Ref ..., 3221
AMPTD OFS i 37, 321 Cal Al 3-7, 3211
Annotation ON/OFF ..., 3-8, 3-26 Cal Corr ONJOFF oo 37, 34
AN COIT i 3-16, 3-09 Cal Siglevel .., 3-7. 3-21
Aperitre % ... 3-18, 3-83 Camier .. 3237
ATT AUTOMNL .o 3-10, 3-42 COIEEE .o 3-10, 3-36
Auto Ad) 3-18, 3-83 CFStep AUTO/MNL L 3-10. 3-36
AUt AN e e 3-7. 3-16, CHPower OFF .o 3-14, 3-57
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3.1 Menu Index

CHType 1 Bdit.oviiiie 3-10, 3-37
CH Type 2 Bdit .o, 3-10, 3-37
Change THIC. .o, 3-8, 3-i6,
3-26, 3-76
Channel ..., 3-16. 3-37,
3-70
Channel POWer . 3-14, 3-57
Channel Seting.....ccoevvvcvvrivvc e 3-10. 3-36
Color 1 e, 3-8, 3.27
Color 2 e 3-8, 3-27
Color PAtern ... eceeeee i, 3-8, 3-27
COMPIESSION . vveciirieii e 3-8, 3-25
CONFIG....ociiie e 3-8, 323
Cont Down ON/OFF.....c..cc..coovmviviivinn, 3-11. 3-45
Cont Peak ON/OFF.......ccooooovoieii. 3212, 3250
COPY et 3-8 329
Copy Contig.....ccoovvvicinniieieiiceee. 3-8, 323
Copy Device PRT/FD ..o 3-8, 3-26
Copy Mode oo 3-8, 3-24,
3-25
Copy Table 110 2o, 3-13. 3-55
Copy Table 210 Lo 3-13. 3-35
Corr Mode ANT/LVL..ooooiiii 39, 3-34
Corr OFF i, 39, 3-34
COUNTER ..o, 39, 3-30
Counter OFF oo 39, 3-30
CS/BS Setop oo, 3-14, 3238,
3-61
DataLength....ooocoiiiiiiiiciiiiies e, 3-8, 323
Date/Time ......ooooooiviiiee e 3-8, 3-27
Day ..o, et e 3-8, 3-27
AB/IV ., 310, 3-42
dBe/Hz 3-11, 3445
ABIf e e, 3-10, 3-42
dBm/HZ 3-11, 3-45
ABmMY e 3-10. 3-42
ABLLV e 3-10. 3-42
ABUNV/ VHZ oo, 3011, 3245
Defanlt 3-14. 3-22,

3-37, 3-38,
3-60. 3-62

Default Config ..o 3-8, 3-28,
3-89

Define — Default..ooooeeiii 3-14, 3-57,
3-38, 3-60,
3-62

Delete o 3-11, 3-14.

3-15, 3-16,
3-47, 3-63,
3-64. 3-70

Delete Line. ..o 3-0,
3-13,
3-34.
3-39,
3-59,
Deltac e, 3.12,
Demod Cal oo 3-18,
DIEteCION oo e 3-17,
Detecior Mode ..o 349,
PIEVIALION . ovv et ecbae e 3-18,
Deviation OFF .., 3-18,
Device RAMIED oo, 3-15.
: 3-67,
Disp Line ON/OFF ..o 3-9.
3-31.
DISPLAY et 349,
Each ltem oo 3-7.
Edit Table ..o 3211
3.47,
3-64
EMUCO3T42 e 3-9,
Execute Normalize.....o..ooooen 3-17.
Execute Self Test oovvvvecviiiee e 3-16.
BRI e 3-16,
BT et e s 3.16,
Ext Gate In ON/OFF ..o, 3216,
Ext Mixer Config ..o 3-10.
ExtTrg e 3-17.
FrT e 3-9,
Field oo e, 3-9,
FALE vt 3-8,
File FOrMUt...ocovvvivee e inicecine e 3-8,
FHe NO. o, 3-8,
Fixed MKR ON/OFF....... e ——— 3-12,
Flow Comtrol .o 3-8.
FM Demod ..o, 3-18,
FM Demod OFF. v 3-18,
FM Meas .o 3-11,
FM Meas OFF oo 3-11,
FOFMAL ..o 3.8,
Free RUNL..oooi e 3-17,
FREQ oo eiies e 3-10,
Freq Adj Auto ..., 3217,
Freq Adj Manuaad .. 3-17,
Freg Corr ONJOFRF i 3-7.
Freq Offset ONJOFF i 3-10.
Frequency 1nput oo 3-140,
Full Span. ... 3-16.

3210,
3-i4,
3-38,
3-55,
3-61
3-50
3-84
377
3-33
3-83
3-83
3-106,
3-70
3-17,
3-79
3-31
321
3-14,
3-62,

3-34
376
3-71
3-71
3-74
3-75
3-38
3-81
3-32
3-33
3-25
3-25
3-25

3-51
3-23
3-83
3-84
3-46
3-47
3-27
3-26
3-81
3-36
3-76
3-76
3-21
3-36
3-36
3-73
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(Gate POSIEION e eeee e vveneessens 3-16,
Gate Setap Quil..ecee e 316,
GAate SOUTCE...covvieeeee e 3-16,
Gate Width ... 3-16,
Gated SWeLP v 3-16,
Gated Sweep ON/OFY oo 3-16,
FPIB Address oo 3-8
Graph oo 3-14,
Graph OFF L, 3-14,
GIAY ottt 3-8,
Hi Sens (IM Meas) ON/OFF ... 3-11,
Hi Sens ONJOFF . i 3-10.
HOLD e 3-10
HOUN v e 3-8,
FF Step AMP e 3-7,
IMEVIEES e 3.11,
IM Meas OFF ..o 3-11,
Image Suppress ON/OFF ..., 3-10,
Tnput SOLYTSE e 3-10,
Input Type. o 3-10,
IISETL o 3-11.
3-15,
3-63.
Insert Line ..o e 3-9,
3-13,
3-34,
3-39,
3-59,
TNVETSE. .o 3-8,
£ast Span........cci e, 3-16.
EEVEL e 3-10,
Lamuil LINE oot 3-16,
EimitLine 1/2 e 3-13,
Limit Line Bdif. oo 3-13,
LHIHE SSIUP oo 3-11.
Lin Setup Quit...covieiiccen . 3218,
LI e e 321
Linel ON/OFF e, 3-13,
Line ON/OFF e, 313,
LANSATTLY oot 3-18,
Linearity ON/OFF.............. e 3-18.
3-84
List ONJOFF ..o 3215,
LOCAL e 3-10.
Log LiNCAr. ..o 3-7.
LOSSFIeq e 3-16.
Loss:Freq Editoo 3-10,
Loss:Freq ON/OFF ... 3-10,
Manual ..., 3-14,

3-75
3-75
3-74
3-75
3-74
3-75
3-23

3-60
3-60
3-28
3-49
3-42

3-27
321
3.49
3-49
3-39
3-43
3-36
3-14,
3-47,
3-64
3-10,
314,
3.37,
3-55,
3-61
3.28
3-73
3-42
370
3-55
3-55
3.49
3-83
3-81
3-54
3-54
3-42
3-83
3-83.

3-67

344

3-21
3-70
3-39
3.39
3-57.

3.1 Menu Index

3-58, 3-60,

3-62
Manual TUne .......ocooooooveeieeeee e 3-10, 3-38
Marker Couple ON/OFF .o 3-9, 3-31
Marker No. .o 3-12, 3-14.
3-51, 3-60
Marker OFF it 3-12. 3-14,
3-51, 3-32,
3-60
Marker ON .. 3-12, 3-14,
3-51. 3-60
Marker Pause TIme oo 39 3-11,
3.34, 3-47
Math A s 3-17, 3-79
Max Hold A(B) oo 3-17, 3-77
MEAS e 3.11, 3.45
Measuring Window..........cocoovvverennc e 3.9, 331
Menu Prifit oo, 3-8, 3.24
Min Hold A(B) v 3-17. 3-79
Min Peak .o essns 3-12, 3-50
MIBUIE o, 3-8, 327
Mixer INT/EXT oo 3-10, 3-38
MER Lo 3-12. 3-50
MKR List ON/OFFE ..o, 3-12, 3-52
MKR Read DLT/LFT/RHT ... 3-11. 3-45
MEKR Step AUTO/MNL oo, 3-12, 3-51
MER Trace A/B....ooiiri i 3-12, 3-51
MEKR = e 312, 3-53
MER > CF i 3-12, 3-53
MER 5 CF S0 oo 3-12.3-53
MKR - MKR Step .coooieeeeee 3-12, 3-53
MER — Refo i, 3-12, 3-33
Mod Freq —» SWP T ON/OFE................ 3-11, 3-46
Month ..o 3.8, 3-27
Multi Marker ..ol 3-12, 3.51
Multt MER OFF ..., 3212, 3252
Muitit MKR Setup ..o 3-12, 3-51
Multi Screen.... e 39, 3.31
NEZH oot 3-17, 3-77
NextPeak o 3-12, 3-30
Next Peak Left s 3-12, 3-50
Next Peak Max-Min.................... 3-12, 3-50
Next Peak Right ..o 3-12, 3-50
Next Result e 3-14, 3-15,
3-63. 3-64
Nowse/Hz e 3-11, 3-45
Noise/Hz OFF .o 3-11, 3-45
Norm COIT..o e 3-16, 3-69
Norm Corr ON/OFF . .. 3.17. 376
Normal ..o, 39, 3-12,
3-17, 3-33,

3-3
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3-30, 3-77
OBW oot 3-14, 3-538
OBW OFF ... 3-14, 3-38
OBW e 3-14, 3-38
Offset Adj oo . 3218, 3283
Order oo 3-8, 3-1lL.
3.27, 3-49
Paper Feed.......ooooevveiiiee e, 3-8, 325
Parameter SEtup ... 3-14. 3-57.
358, 3-60,
3-62
Parity Bit e 3-8, 3-23
PAS/FAIL i, 3213, 3254
PASS Judge UP/LOW ...l 3-14, 3-63,
3-65 '
Pass/Fail Judgement ONJOFF ... 3-49
Pass/Fuil ON/OFF e 3-13, 3.54
PBW e 3-7, 321
Peak .o 3-9, 3-33
Peak Delta Y i, 3-11, 3-12,
3-18, 3-47.
3-30. 3-83
Peak List Freq ..o 3-12, 3-52
Peak List Level o 3-12, 3-32
Peak Menu ... 3-12. 3-50
Peak ZOOm .o 3-16, 3-73
Peak —> CF e 3-12. 3-53
Peak —» Ref i, 312, 3253
Phase Ftter ... 3-11, 3-48
Phase Itter OFF ..o 3-11, 3-48
Phase NOISE ..o, 311, 3-47
PRSRCH ..., 3213, 3236
Points 10017508 ..o 328, 3226
POSE et 317, 3-77
Power AVGA(B) i 3-17, 3-78
Power AVG A(B) ONJOFF ... 3-17. 3-78
Power Meas OFF ... 3-14, 3-58
POWER MEASURE ......coovivv 3-14, 3-57
Presel e 3-10, 3-38
PRESET ..o 3-15
Prev Resulf oo 3-14, 3-15,
3-63, 3-64
Printer...oo i 3-8 3223
Primter Command .............oooviviiiinn, 3-8, 324
Protect oo e 3-16, 3-70
O e 39, 3-33
Range ..., 3-18, 3-83
Range Only oo 3-18. 3-84
RBW 120kHz....coooooiiion e 39, 3.33
RBW IMHz ... 3.9, 3-33

34

RBW 9kHz........ e ar e s e et 39, 333
RBW AULO oo 3.9, 3.33
REBW AUTO/MNL .o - 370 320
RBW SWiteh oo 37, 321
RECALL (oo 3-15, 3-67
Recall oo 3-15, 3-67
RefLevel e, 3-10, 3-42
RefLane oo 3-17. 3-76
RefLine ON/OFF ..o 3.9, 3-31
Ref Offset ONJOFF . i 3-10, 3-43
Renume ... 3-16, 3-70
REPEAT e, 3-15, 3-68
Res TOOHZ .o 39, 330
Res HOHZ v 3.9, 3-30
Res THZ oo 3.9, 330
Res ThkHz. i 39, 3-.30
Reset Marker . ..o 3-12, 3-14,
3-52, 3-60
Results REI/ABS oo 3-14, 3-6}
REVISION (v eeeie e 3-8, 3-28
Rolloff Factor............... SRRSO 3-14, 3-39,
3.0l
RS232. i IDUUUUTU 3-8, 323
Sample o 317, 377
Sample Points 3-18, 3-83
SAVE e 3-16
SHVE vt cree e ra e rees 3-16, 3-69
Save Jeml oo 3216, 368
Screent A/Bo e, 39, 316,
3-18. 3-32,
3-75, 3-83
Screen FULL/SEPA/CARRIER ............. 3-14. 3-59
Sereen Resel. e 39, 3.32
Search ALL/UPLOW i 3-12, 3-30
Se TEST oo 3-16
5ens RANEE oo 3-18. 3-83
SenRMIVILY oo 3-18. 3-83
Sensitivity OFF oo, 3-18, 3-83
SEIBP vttt s 3-16. 3-69
SHIFT e 3-10, 3-41
St XY o 3-13, 3-35
SHIFT, O{Self Test) oo 3-16. 3-71
SHIFT, KEMC) .o 36, 3-33
SHIFT, 7¢CAL) oo 37, 321
SHIFT, CONFIG{PRESET) ... 3-13. 3-66.
3-85
SHIFT, COPY., Abort ... 37, 329
SHIFT, RECALL(SAVE). ... 3-16. 3-69
Show Result ..., 3-14. 3-63,
3-64
Sig Track ONFOFF 311, 312
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3-47, 3-48, 3-14, 3-15,
3-51 3-34, 3-38,
Signal Ident ON/OFF ..o, 3-10, 3-39 3-39, 3-47,
SINGLE e, 3-16, 3-72 3-55, 3-59,
Singie Measure ON/OFF ........ooveinee. 3214, 317, 3-61. 3-63,
3-65, 3-78, 3-64
3-79 Table No. 1/2/3 e, 3-14, 3.15,
Slope (TV Polarity) +/- v 3-16, 3-17. 3-62. 3-64
3-74, 3-8% TG e 3-17. 3-76
SIOPE /- e 3-17, 3-81 TG Level 3-17. 3-76
Slope Adi oo 3-18, 3-83 TG OFF. .oiiviivviveivciiiiinieiisneene. 3217, 3276
BOI e s 3-9, 3-10. Total Gain oo, 37, 3221
3-13, 3-14, Total POWer oo, 314, 3.57
3-34, 3-38, TRIT2Z s 39, 3-33
3-39. 3-55, TRACE ..o, 3-17. 3-77
3.59, 3-61 TIACE 1ot 3.16, 3-69
SOUNA v 3-9. 3-11, Trace Level o 3-16, 3-70
3-34, 3-47 Tre Menut A/B s 3-17. 3-77,
Sound AM/EM ..o, 39, 3-11, 3-80
3-34. 3.47 TRIG i 3-17, 3-81
Sound OFF ... 3-11, 3-35, Trig Delay oo 3-16, 3-17,
3-47 3-74. 3-81
SPAN Lo 3-16. 3-73 Trig SOUrce .oooovveeveeeeeriecsieieene. 3217, 3481
Spectrum Mask oo 3-14, 3-60 TV Sys NTSC/PAL&SECAM. ......ovene, 3-17, 3-82
Spectram Mask OFF . 3-14. 3-62 TV-H o 3-16, 3-17,
SPUTIOUS v 3-i6, 3-70 3.74, 3.-81
Spurious Freq . v 3-14, 3-62 TV-V . 321600 3217,
Sparious Preq OFF ... 3-14, 3-63 3-74, 3-81
Sparious TIme oo 3-14. 3-64 UHALPOTO7 (i 39 3-33
Sparious Time OFF i 3-14. 3-65 UBIS s 3-10, 3-42
Squelch ON/OFF 3-9. 3-i1, User ANT Cotr v, 399, 3234
: 3-34, 3-47 VBW AUTO/MNL ..o 3.7, 3.20
SHATT oo e 3-10. 3-36 Video TrZ o, 3217, 3281
Start CH Shifte. e 3-10, 3-37 View A(BYo s 3-17, 3-77
Start Offset .o 3-11. 3-48 VOIS e 3-10. 3-42
STOP oo 3-10, 3-35 Volume..ccenen. 359, 341
STOP Bt e 3-8 3-23 3-34, 3-47
Stop CH Shift.oee 3-10, 3.37 WALS .. 3-10. 3-42
S10p OFFSEL . 3-11. 3-48 Wide RBW ONAOFE .. 327, 3220
SEOTE e 3222 Window ON/OFF ..o 3-9. 3-31
Store A(BY1o BLAY i 3-17. 3-79 Window Position.....ccvvevoreriieciceee e 3-9, 3-14,
SWEEP v, 3-16. 3-74 3-31. 3-57
Sweep Count ON/OFF ... 3-14, 3-63, Window Sweep ON/OFF ... 39, 3-31
3-64 Window Width....cooooi 390 314,
SWP Time AUTO/MNL ..., 3-16. 3-74 : 3-31. 3-57
Symbol Rate FT . 3-14, 3-59, Write A(BY .o 3-17, 3-77
3-61 XABS/LFT/CTR i 3-13, 3.54
TIT e 39, 332 XdB Down .o, 3-11. 3-45
Table [to3 ... 3237 XAB Left e 3-11, 3-45
Table Init..... .. 3590 3410, XdB Right .o 3-11, 3-45
3-11 3-13, Y ABS/CTR i 3-13, 3-54
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Y ABS/TOP/BOT .o iieiia e 3-13. 3-54
YRAL e 3-8, 3-27
ZeIO SPAN et e 3-16, 3-73
ZOOMM et 39 3.32
200 POSILION ... e 3.6, 3.32
Zoom Width ... 349, 332
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3.2 Menu Map

Abort (( SHIFT ’ ! COPY ')

[Aborl

AUTC
TUNE

)

RBW AUTO/MNL

VBW AUTOMNL
Wide RBW ON/QFF

Ao Al

CAL
CAL (( SHIFT }, (7 })
mCai All

Totai Gain
Each Htem
Freg Corr ONAOFF
Cal Corr ONAQFF

Cal Sig Level

| 1/2_more — L

= IF Step Amp
RBW Switch
Log Linear
AMPTD OFS
PBW

v

[—»“ Cal 10MHz Ref ——————————p | C0RISE
Fine

22 _more
““ Store

| Defaull

3.2 Menu Map

3-7



R3132 Series Spectrum Analyzer Operation Manual

3.2 Menu Map

[~ GPIB

————— “
i

RS232

Copy Config

1M Ref INT/EXT
Annotation ON/OFF
Points 1003/501

o M2 more —-'

L" Yormat TD
Drate/Time

Color Paitern
Revision
Default Config

| 22 more -—I

= ((iPIB Address

_____ )

Baud Rate
iData Length

P L I ——
i

1. .
pStop Bit
1Parity Bit

File

Change Title

—— H Colorl
Color 2
Gray
B&W

Inverse

i
i
I
I
I
I

Copy Device PRTAD

e

t—p [ Printer ————— 4 Copy Mode

1Printer Command
| .
| Menu Print

Paper Feed

|
Lo o o

: Copy Mode
{Compression
{File No,

1Aute Increment



R3132 Series Spectrum Analyzer Operation Manual

COUNTER

C_ )

Res IkHz
Res 100Hz
Res 10Hz
Res 1Hz
Counter OFF

isp Line ON/OFE
Ref Line ON/GFE

Measuring Window e

Multi Screen

™ Window ON/OFF

Window Position
Window Width
Window Sweep ON/OFF

3.2 Menu Map

T
Screen A/B

L. Screen Reset

EMC (CSHIET ). (1)

[ Z00M ey
7 [—

.. Marker Couple ON/OFF

Zoom Width
Screen A/B
.. Screen Reset

i“ Detector Mode
Field
Sound

bl Syuinned AMYEM
Volume

Murker Pause Time
Squelch ON/OFF

Souncl OFF

Screen A/B
EMC ) | Screen Reset
QP [ RBW Auto
Peak RBW 200H2(OPT 27}
Normal RBW 9kHz
RBW 120kH:z
»|TR1722
UHALPY107 ™ RBW Auto
BBA910s RBW 200H2(0OPT 27)
EMCO3142 RBW OkHz
Lser ANT Corr RBW {20kHz
Corr OFF RBW Mz
Insert Line
Delete Line
Sort
Table init
| Corr Mode ANT/LVL

[~ Zoom Position

- Zoom Position
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3.2 Menu Map

EFR

Q

(e [ Cenger

Start

Stop

CF Step AUTO/MNIL
Freq Offset ONAOFF
Channel Setting

L 12 _more __E

]——b [~ Presel

CH Type 1 Edit

| CH Type 2 Tt

Mixer INT/EXT *1
Ext Mixer Config *1
Signal Ident ON/OFE *1

21 more

HOLD ( SHIFT

LEVEL

— [T Ref Levet
ATT AUTO/MNL

Image Suppress ONJOFF *1

)

» [ Auto Tune gzg: g;;
__Manual Tune (R3182)

L——s! Band Sclect
Band Lock ON/OFF
Average Loss ON/OFF
Loss:Fregq ON/OFF
Loss:Freq Edit

L4
ies]
z
g
=
o
=
~
tat
-
=
=
£
{ -
3
=
£
o
=
E

I
: Start CH Shift :
; Stop CH Shift |

[ Insert Line

Detete Line
Sort
Table Init

" Insert Line

4 R

LOCAL

3-10

e o 10dB/div
Lingur AdBidiy
_— 24B/div
Hi Sens ONAOER L. 1dB/div

il 2

L #/2_more ™ dBm

™ Ref Offset ONOTT dBmV
Inpus 300/750 | (R3132) dBuY

L. 2/2 _maore m-wi Watls

N Volts

Delete Line
Sort
Tauble init

Compatibie with OPT16 thru OPT18 only
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MEAS

[ Noise/Hz
XdB Down
3rd Order Meas

% AM Meas ON/OFF
56 AM Video ON/OFF
FM Meas
1/2_more

L 2

™ Sound
Phase Noise
IM Meas

23 _more _i

[

™ dBm/Hz

dBuV/ VHz

dBc/Hz

| Noise/Hz OFF

[~ XdB Down

XdB lefs

XdB Right

MKR Read DLT/LFT/RHT
| Cont Down ON/OFF

Mod Freg — SWP T ON/OFE
Peak Delta Y
| I*M Meas OFF

™ Sound AM/EM
Volume

Muarker Pause Time
Squeich ONFORF

3.2 Menu Map

¥

¥

T Order

PLimit Setup
Pass/Fail fudgement ONJOFF
Average Times ON/OFF

Hi Scaos (1M Meas) ONAOFF
IM Meas OFF

| Sound OFF
T O/N Meas »[7 Edit Table w3 Insert
Phase Jitter Sig Track ONOFF Delete

Average Times ON/QFE Table Init

C/N Meas OFF

[ Ssart Offset
Stop Offset
Sig Track ON/OFF
Avegrage Times GN/OFF
B Phase Jitter OFF

b 5th Order
| Tth Oxder
{ Yth Order

3-11
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I Normal

Delta

Peak Menu  —ereeere e
Sig Track ON/OFF

MKR Trace A/B

Marker OFF

112 wmore m-i

h 4

I Next Peak

Next Peak Left
Next Peak Right
Next Peak Max-Min
Min Peak

Cont Peak ON/OFF

L.

™ Fixed MKR QN/OFF

12 more ——————E

MKR Step AUTO/MNL
Mulii Marker

2/ _more ~—]

i._," Peak Delta ¥

Search ALL/UP/LOW

272 _more _—_—-—[

M Multi MKR Setap Marker No.

¥

Marker ON
Marker QFF

MEKR List ON/OFF
Peak List Level
Peak List Freg

i

TMKR - CF
MEKR — Ref
Peak — CF
Peak — Ref
AMKR — Span
12 _more

¥

L™ MKR = CF Siep
AMKR — CF Step
MKR — MKR Step
AMKR - MKR Step

AMEKR — CF

2D more ———-‘

L Multi MKR OFF

Active Marker
Reset Marker
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PAS/FAIL

[ Pass/Fail ON/OFF

Line! ONAGER

Line2 ONAOTFF

X ABS/LFT/CTR

Y ABS/TOPBOT

{Y ABS/CTR: When OPT73, M Demodulation fanction, 15 turned on.)
Shift XY

' Limit Line Edit
—l_,wi.imél i.ine 1/2

Insert Line

Delete Line

Sort

Table Init

Copy Table 1102
.. Copy Tuble 2to 1

3.2 Menu Map
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3.2 Menu Map

3-14

POWER
MEASURE

C )

Towal Power
Average Power
Power Meas OFF

" Channel Power e 37 Window Position

Window Widih
Average Times

Parameter Setup

OBW L CH Power QOFF
ACP i
* 12 more L[ OBW
- Parameter Sotup
— Spectrum Mask — OBWORE
Spurious Freg

Spurious Tine
Single Measure ON/QFF

2/2_maore —T

—»[ CS/BS Setup

Screen FULL/SEPA/CARRIER

VNyquist Bilter Setup
L-BS Window ONJOFY
Parameter Setap 'r Symbol Rate UT

Ciraph
L ACP OFF

[ CS/BS Seiup
VNyauist Filter Setup
Resalts REL/ABS
Parameter Setup

| Spectrum Magk OFF

I Table No. 1/2/3

Edit Table

Show Result

Sweep Count ONAFE
PASS Judge UPLOW
Spurieus Freq OFF

v

Table No. 12/3

Edit Fable

Show Result

Sweep Count ON/QFE
PASS hidge UP/LOW
Sparious Time OFF

B

™ Default
Manual
| Define — Default

v

e Defanit

Manual

Befine —> Detault

[ INyquist Filier ONJOFF
insert Line

Delete Line

Sort

Table Init

: Rolioff Factor
¢ ¥Nyquist Filter ON/OFR

- Detault

Manual
Deting -~ Default

™ Marker No.

hd

Marker ON
Marker OFF
Active Marker
Reset Marker
| Ciraph OFF

e [ ¥ Nyaquist Filter ON/OTFE

Ensert Line

Pelete Line

Sort

Table init

[ _BS Window ON/ORF

'““““““""““": Symbel Rage YT

! RollofT Factor
i
¢ ¥Nyquist Filter ON/OFF

™ Delauls

bd

Manual
Define —> Default

—— 11 IR P P

Insert
Delete
__Table Init

b [ Prev Result

OB

| Next Result
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L———————v Table No. 17213
Insert
Delete

i
[ Table Init

[ Prev Result
Next Result

PRESET

PRESET (CSH?FT ). (conriG ) )

Reecall
List ON/OFF

Device RAM/MTD

3.2 Menu Map
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3.2 Menu Map

3-16

SAVE

SAVE ([‘SHIFT J ] ERECALID }
T Save
Saveltem — e T T T T T T T T N
Protect Trace
Dedere EAm Cosr
Repame — Ny Corr

Change Titde

L.Device RAMFED :EA).ss:}-’rea1 (OPT 16/17/18/19)
1 Trace Level

i
|
|
1
|
LA . i
(Linsit Line ;
i
I
i
:Chunnc; :

I

1Spurious

UV i

Self Test ([ SHIFT , ‘ 0 } \
\ /

[ fixecute Self Test

Exit

SINGLE

Fel Span
Zero Span
Peak Zouvm
Last Span

SWEEP

SWP Time AUTO/MNL
Auto All
Trig Delay
Gated Sweep e Gate Source
Gated Sweep ONJOFF Slope (TV Polarity) +/-
L Bixt Gate tn ON/OPE Gae Position
Ciate Width
Gated Sweep ON/OFF
Screen A/B
| Gate Setup Quit

-y

= "Alphanumeric characrers and symbois
bl o ik e o e ae e o o i o — -

TV-V
TV-H
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C TG (OPT 74) j
™ TG Level
Execute Normalize
Norm Corr ON/OFF
Ref Lipe
Freq Ady Auto
Freq Adj Manuat
L TG OFF

T Write A (B)
View A (13)
Blank A (B)
Max Hold A(B)

Detector

T Normal

Tre Menu A/B

12 _more WWE

L M AVG AB)

Posi
Nega

| Sample

Power AVG A{B)
Min Hold A(B)
Srore A(B)Y t0 B{A)
Math A

Trc Menu A/B

N2 mre

Ivig Sowrce ———————p1

Slope {TV Polarity) +/-
TV Sys NTSC/PAL&SECAM

¥

T AVG ABYON/OTE
Average PSE/CONT
Average CONT/SGE

| Single Measure ON/OFF

[™ Power AV(F A(B) ON/OFF
Average PSE/CONT
Average CONT/SGL

L. Single Measare ON/OFE

TAB A
B-A — A
A-DL —> A
Disp Line ONJOFR

[ iree Run
iine
TV.-V
TV-H
Video Trig

- Lixt Trig

[ Free Run
Line

Ext Trig

Slope +/-

Trig Delay

3.2 Menu Map

Video Trig When OPT73, FM Demodulation function, is turned on.



R3132 Series Spectrum Analyzer Operation Manual
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UTILITY

r M Demod ——————3{  Raape

E_ (OPT73) Deviation ———————[ Peak Delta Y

Linearity O
Demod Cal
FM Demod QOFF

Sensitivity Deviation OFF
[inearity
N/OFE Sens Range

Aperture %
__Sensitivity OFF

[ Auto Adj

Sample Points
Offset Adj

Slope Adj
Linearity ON/QFF
Screen A/B

| Lin Setup Quit

Al

i Range Only
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3.3 Menu Function Descripticons

3.3 Menu Function Descriptions
This section describes all panel keys and any associated menus displayed when they are pressed.

3.3.1 AUTO TUNE Key (Auto Tuning)

When pressing the AUTO TUNE key, the frequency span is automatically changed fo the full span to de-
tect the maximum signal level and changed back 1o the last span.

Then, the reference level is changed 1o the detected maximum level.

{Note there is no menu associated with this panel key.)

NOTE:  Toterminate the tuning, press any keys other than the COPY, LOCAL, SINGLE and REPEAT keys.

3-19
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3.3.2 BW Key (Bandwidth}

3.3.2

BW Key (Bandwidth)

Pressing the BW key displays the BW menu that allows you to select resolution bandwidth (RBW) and
video bandwidth (VBW) parameters.

For example, when MNL is selected for the resolution bandwidth, the resolution bandwidth can be speci-
fied.

RBW AUTO/MNL Toggles the video bandwidth between AUTO and MNL.
AUTO:  Automatically sets an optimum resolution bandwidth

according to the span settings.

MNL: Ailows you 1o set the resoiution bandwidth manually.
VBW AUTO/MNL Toggles the video bandwidth between AUTO and MNI,.

AUTO:  Automatically sets an optimum video bandwidth ac-
cording to the resolution bandwidth setting,

MNL: Allows you to set the video bandwidth manuafly.

Wide REW ON/OFF Toggles the wide baund RBW setting funciion on or off.
The setting s effective only in the zere span mode.

ON: Sets RBW 10 MHz and VBW OFF.

OFF; Turns the wide band RBW setting function off to re-
store RBW and VBW to the original settings.

Auto All Auntomatically sets the resolution bandwidth, the video bandwidth
and the sweep time according to the span setfings.
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3.3.3

3.3.3 CAL Key (Calibration)

CAL Key (Calibration)
This section describes the menu displayed when the SHIFT key and the 7 (CAL) key are pressed.

Cal All Executes all calibration routines.

CAUTION: Do not perform a PRESEY operation (SHIFT, PRESET)
while calibrating the spectrum analyzer because this will
erase all calibration data.

Total Gain Measures the absolute crror using a resolution bandwidth of 300
kHz, and the calibration signal output of both -15dBm and 1dB/
DIV,
Each Item Changes the display to the Each Ttem menu.
IF Step Amp Measures the IF Step AMP switching error and calibrates it
RBW Switch Measures the switching error for the IF Filter resoiution band-

width and calibrates it.

Log Linear Measures the lincarity of the ordinate axis at a range of 10 dB/
DIV 10 1 dB/DIV on the LOG scale and calibrates it.

AMPTD OFS Calibrates the level offset in the LOG scale.

PBW Measures PBW (noise power bandwidih) at a resolution band-
width range of 1 kHz to 3 MHz and calibrates it,
(The resolution bandwidth is 30 Hz or more when the narrow-
band RBW option is installed.)

Freq Corr ON/OFF Toggles the frequency correction function on or off,
ON: Frequency characteristics are corrected.
OFF: Turns the frequency correction function off.

Cal Corr ON/OFF Toggles the calibration factor on or off.
ON: The calibration factor 1s used.
OFF: The calibration factor is not used.

Cal Sig Level Sets the output level of calibration signals.

172_more Displays the Cal menu {2/2).

Cal 10MH: Ref Displays the Cal Ref menu.

Coarse Enters the compensation vaiue for the 10 MHz reference coarse

adjustment,
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3.3.3 CAL Key (Calibration)

Fine Eaters the compensation value for the 10 MHz reference fine ad-
justment.

Store Saves the frequency compensation data based on the 10 MHz ref-
crence.

Defaulit Restores the compensation values for the coarse and fine adjust-

menis to the factory defaults.

272 _more Displays the Cal menu (1/2).
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3.3.4 CONFIG Key (Configuration)

CONFIG Key (Configuration)
This section describes the Config menu(1/2) displayed when the CONFIG key is pressed.

Pressing this key allows you to set a GPIB interface.

GPIB Sets the GPIB address for the analyzer.
RS§232 Displays the RS232 dialog box.
R5232

[6o0_][1200 |[2a00 [ 4800 | Y [15200]
Data Length @ “
Stop Bit :
Parity Bit
Flow Central :

Baud Rate Sets the transmission rate to 600. 1200, 2400, 4800, 9600 or
19200 bps.

Data Length Sets the data bit length to 7 or 8 bits.

Stop Bit Sets the stop bit to either | or 2.

Purity Bit 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.

Flow Conirol 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.

Copy Config Displays the Copy Config menu used to set the destination of
Y g
screen data output.

FPrinter Displays the Printer dialog box.
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3.3.4 CONFIG Key (Configuration)

Copy Mode

Printer Command

Menu Print

Printer
S G -color s[5-Calor L]
| Gray || Hono S || Hona L |
Printer Command |
Henu Print : m
. w—t —

Paper Feed

Sets the ontput mode.

Color:  Prints the screen data in size L and the actual screen col-
or.

S-Color S:
Changes the screen data into a simpie 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: Sets the printer output mode to monochrome for S size.

Mono L: Sets the printer output mode to monochrome for L size.
L size is approximately the width of the paper used for
the analyzer in landscape orientation.
S size is approximately the width of the paper used for
the analyzer in porfrait orientation.

Selects the printer type.

ESC/P: Allows you o use an ESC/P printer.

HP PCL.: Allows vou to use a HP PCL printer,

ESC/P-R: Allows you to use an ESC/P Raster printer.

NOTE: Color, S-Color S and §-Color L in the Copy Mode menu
are gvailable when HP PCL or ESC/P Raster is selected,

Sets whether or not the menu labels are printed.
ON: The menu is included in the printout.

OFF: The menu is not included in the printout.
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File

Paper Feed

File Format

Copy Mode

Compression

File No.

Auto Increment

3.3.4 CONFIG Key (Configuration)

Sets whether or not a sheet of paperis fed aftera hard copy is output.
This function can be set when Copy Mode is set to S-Color S or
Mono S.

ON: Feeds a sheet of paper after the hard copy is output.
OFF: Does not feed a sheet of paper after the hard copy is out-
put.
Multiple screen data can be printed on an Ad-size sheet

of paper,

Displays the Fife dialog box.

Fite
File Format .  B4P
[cotor |[S-Cotor][ Gray | ICENM
Compression
File Ho. : 001 Filename: \IMG\ADVOOL.BHR

Aute Increment m

Sets the file in the BMP (bitmap} format,

Sets the color depth for the file.

Color:  Files are saved in 256 colors.

S-Color: Files are saved in simple color.

Gray:  Files are saved in gray scale (4 shades of gray).

Mono:  Files are saved in monochrome (black and white).
Toggles the image compression mode (compliant with RLE for-
mat under MS-Windows) on or off.

This mode is enabled to be set when Copy mode is set to Color,
S-Color or Gray.

ON: Compresses the image when saved.
QFF: Images are saved without image compression.

Allows you to change the image file number used in the file name.
Toggles the Auto Increment for file number on or off.

ON: The file number is incremented every time an image
data is saved.

OFF: The file number specified hy the file number field is
used.
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3.3.4 CONFIG Key {Configuration}

Copy Device PRT/FD

Change Title

10M Ref INT/EXT

Annotation ON/OFF

Points 1001/501

172 _more

Format FI»

Switches between PRT (printer) and FD (floppy disk) for the
Copy Device.

PRT: Sets the destination to printer.
FD: Selects floppy disk.
Changes the title previously entered.

Switches between internal signals (INT) and external signals
{EXT) for 10 MHz reference frequency output.

INT: Internal signals are used.

EXT: Use the 10 MHz REF IN terminal as the external input
signal source.

CAUTION:
1. EXT is auwtomatically displayed when the external signal is
detected.

2. When the external signal is not detected, EXT is automatically
changed to INT.

Toggles the apnotation (comment characters) display function on
or off.

ON: Displays annotations.
OFF: Erases annotations,

Switches between 1001 and 501 for horizontal axis trace points.
1001 Sets trace points to 1001 points.

501: Sets trace points to 501 points.
Displays the Config menu (2/2).

Formats a floppy disk.
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Date/Time

Year
Month
Day
Hour
Minute

Format

Ovrder

Color Pattern

Color 1

Color 2

3.3.4 CONFIG Key (Configuration)

Displays the Date/Time dialog box.

Date/Tine
| Year | 2000 |
Hanth @ | 04 |
Day s 07 |
Hour | 16 |
Hinute © | 09 |
Formot : JERIGIRSHORT |[ oFF ]
order : JIKCOI 0y oWy |

Allows you to set the year.

Allows you to set the month.

Allows you to set the day.

Aliows you to set the hour.

Allows you to set the minutes.

Selects the date indication mode.

LONG: Displays the date and time,

SHORT: Displays the date only.

OFF: Does not display the date and ame.

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/Year:
Displays in the order of a day of the week, month, day
and year.

Day/Month/Year:
Displays in the order of a day of the week, day, month
and year,

Displays the Color menu used to set display condition.

Sets the color display (256 colors) to pattern 1.

Sets the color display {256 colors) to pattern 2.
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3.3.4 CONFIG Key (Configuration}

Gray Sets the screen display to gray scale (16 levels).
B&w Sets the screen display to monochrome display.
Inverse Inverts the background colors of the screen display between black

and white. This is effective for the Gray or B&W setting only.

Revision Displays the software version number and all options installed in
your spectrum analyzer.

Default Config Resets all spectrum analyzer settings {o the factory defaults
p
(refer to Table 3-5).

2/2_more Displays the Config menu (1/2).
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3.3.5 COPY Key (Hard Copy)

3.3.5 COPY Key (Hard Copy)

Sends the screen data to the destination selected by the Copy Config item in the Config (1} menu. (Note
there is no menu associated with this panel key.)

*To abort printing:
Pressing SHIFT. COPY and Abort sborts the printing cerrently taking place.
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3.3.6 COUNTER Key (Frequency Counter)

3.3.6

3-30

COUNTER Key (Frequency Counter)

Activates the Frequency counter mode and displays the associated menu. The current measurement fre-

quency is also displayed.
Res 1kHz

Res 1060Hz

Res 10Hz

Res 11z

Counter OFF

Sets the frequency counter resolution to 1kHz.
Sets the frequency counter resolution to 100 Hz.
Sets the frequency counter resolution to 10 He.
Sets the frequency counter resolution to 1 Hy,

Turns the frequency counter mode off.
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3.3.7

3.3.7 DISPLAY Key (Line and Window)

DISPLAY Key (Line and Window)
This section describes the menu displayed when the DISPLAY key is pressed.

Disp Line ON/OFF

Ref Line ON/OFF

Measuring Window

Window ON/OFF

Window Position
Window Widih

Window Sweep ON/OFF

Marker Couple ON/OFF

Multi Screen

Toggles the display line indication on or off. The display line is
used as a base line when comparing trace levels.

ON: Tuens the display line on. The display line position
can be adjusted under this setting.

OFF. Turns the display line off.

Toggles the reference line indication on or off. The reference line
13 used as a base line to which the level valfue is relative.

ON: Displays the reference line. The reference line posi-
tion can be adjusted under this setting.

OFF: Turns the reference line off,
Displays the Window menu.

Turns the measuring window display on or off.

ON: Displays the measuring window.
OFF: Erases the measuring window.

Allows you to set the measuring window position,

Allows you to set the measuring window width.

Turns the window sweep function on or off.

ON: Sweeps the range specitied by the measuring window,
OFF: Sweeps the range specified by the span.

Turns the marker couple function on or off,

ON: Marker search is limited to the inside of the measuring
window,
OFF: Turns the marker couple function off. The whole screen

18 searched.

Displays the Multi Scrn menu.
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3.377 DISPLAY Key (Line and Window)

Zoom
Zoom Position
Zoom Width
Screen A/B
Sereen Reset
F/T
Zoom Position
Screen A/B
Screen Reset
/T
Screen A/B

Screen Reset

Displays the Zoom meny and two windows,

The window indicating the zoom position is displayed in the up-
per screen, while the zoom is displayed in the lower screen, The
horizontal axis represents frequency (or time) in both the upper
and lower screens.

Allows you to set the zoom position.
Allows you to set the zoom width.

Toggles the active screen between A (upper screen) and B (fower
screens.

Resets the screen display to one screen (upper screen) and returns
to the Multi Sern menu.

Displays the Zoom menu and two windows. The window indicat-
ing the zoom position is displayed in the upper screen. The hori-
zontal axis in the upper screen represents the frequency. The
horizontal axis in the lower screen represents the time (zero span)
i the zoom position.

Allows you to set the zoom position.

Toggles the active screen between A {upper screen) and B (lower
screen).

Resets the screen display to one sereen (upper screen) and returns
to the Multi Scrn menu.

Displays two windows, and the horizontal axis in both the upper
and lower screens is displayed in the time domain (zero span at
the center frequency). Different frequencies can be set for the up-
per and Jower screens.

Toggles the active screen between A (upper screen) and B (lower
screen).

Resets the screen display to one screen (upper screen).
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3.3.8 EMC Key (EMC Measurement)

3.3.8 EMC Key (EMC Measurement)
This section describes the menu displayed when the SHIFT key and the 1(EMC) key are pressed.

Detector Mode
(opP
RBW Auto
RBW 200H,
RBW 9kH;
RBW [20kHz
Peak
RBW Auto
RBW 2006Hz
RBW 9LH:
RBW 120kH?
RBW IMH:z
Normal
Field
TR1722
UHALPSI1O7

Displays the Detector menu.
Displays the QP menu and detects the quasi peak vatue.
Automatically sets the resolution bandwidth. (NOTE)

Sets the resolution bandwidth to 200 Hz (available for OPT27
only). (NOTR)

Sets the resolution bandwidth to 9 kHz. (NOTE)

Sets the resolution bandwidth to 120 kHz. (NOTE)

NOTE: Set the appropriate sweep lime for the specified RBW and
Jrequency span.

Set the sweep time to I sec for 200 Hz of frequency span
when the RBW is 200 Hz.

Set the sweep time to 1 sec for 10 kHz of frequency span
when the RBW is 9 kFz.

Set the sweep time to I sec for 100 kH7z of frequency span
when the RBW is 120 kHz

Displays the Peak menu and detects the peak value.
Automatically sets the resolution bandwidth.

Sets the resolution bandwidth to 200 Hz (available for OPT27
only).

Sets the resofution bandwidth 1o 9 kHz.
Sets the resolution bandwidth to 120 kHz.
Sets the resolution bandwidth to 1 MHz.

Switches to the current detector as set at Detector (the Tre Det
menu} in the TRACE.

Dispiays the Antenna menu. From here, select the antenna factor
you wish to correct for (SD2W cable, 10 m including the cabie
loss).

Corrects for half-wave dipole antennas (TR1722).

Corrects for log-periodic antennas {UHALPG107),
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3.3.8 EMC Key (EMC Measurement)

BBAGLOG
EMCO3142

User ANT Corr

Insert Line
Delete Line
Sort

Table Init

Corrects for biconical antennas {(BBA9106).
Corrects for bilog antennas (EMCO3142}.

Opens the user-definable correction table, and displays the cor-
rection data kst in the User Ant Corr menu.

Inserts a line in the cursor position.
Deletes the line at the cursor position.
Sorts the frequency data in the table in the ascending order.

Peletes the data from the table.

Corr Mode ANT/LVL

Corr OFF

Sound

Sound AM/FM

Volume

Marker Pause Time

Squelch ON/OFF

Toggles between the antenna factor (for the defined correction da-
ta) and the level correction data settings.

ANT: Sets the antenna factor, and automatically sets the unit
used for the vertical axis to dBuVin.

LVL: Sets the level correction data, and sets the unit for the
vertical axis to the level you have previously chosen.

Any other antenna factors than those chosen by the
user are considered invalid, so the displayed unit will
automaticaily be dBUV/m.

No longer uses the correction data.

Displays the Sound menu, and demodulates the sound at the
marker.

Toggles between AM and FM demodulation.

Allows you to set the demodulated sound volume. The volume
can be set from a range of 1 o 12.

Allows you to set the duration of the pause used daring demodu-
lation.

Toggies the squelch function on or off.
ON: Displays the squelch marker which indicates that the
sound carrier level below this level is not demodulated. The

squelch level can also be changed.

OFF: Removes the squelch marker, and tums off the squelch
function.
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3.3.8 EMC Key (EMC Measurement)

Sound OFF Turns off the scund demodulation function and displays the EMC
memnit.
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3.3.9 FREQ Key (Frequency)

3.3.9

3-36

FREQ Key (Frequency)

Pressing this key displays the FREQ menu and allows you to set the center frequency (ot the start frequen-
cy when the start and stop frequencies are displayed). In addition, 1t displays both the current center fre-
quency and frequency span {or both the starz and stop frequencies) in the area below the bottom scale line.

Center

Stari

Stop

CF Step AUTO/MNL

Freq Offset ON/OFF

Channel Setiing

Frequency Input

Input Type

Allows you to set the center frequency. and displays the center
frequency and frequency span in the annotation area below the
bottom scale line.

Allows you to set the start frequency (the frequency furthest to the
left on the frequency axis), and displays the start and stop frequen-
cies in the annotation area below the botiom scale line.

Allows yvou to set the stop frequency (the frequency furthest to the
right on the frequency axis). and displays the start and stop fre-
quencies in the annotation area below the bottom scale line,

Toggles the step size function between AUTO and MNL. This
function is used to change a center frequency using the step keys.

AUTO:  Automatically sets the step size to /10 of the fre-
QUENCY span,

MNL: Allows you to set the step size manually.
Turns the frequency offset function on or off.

ON: Sets an offset value and changes only the frequency dis-
play by the offset value.
(Displayed frequency value = Set vaiue + Offset value)

OFFE: Turns the offset function off,

Displays the CH Setting menu. Allows you to set the channel fre-
quency from the channel table after the input mode has been
changed. The types of data entered by the Cenfer, Start and Stop
keys vary depending on the input mode.

Displays the Frequency Input dialog box.

tnput Type can be switched to the center frequency, starting fre-
quency or stop frequency.

Frequency: Sets the input type to normal frequency mode.

CH Type 1
Sets the input type to CH Type 1 mode which allows
you to set the center frequency using a channel number
{with the FREQ} key) or a frequency (with the Center
key}.
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Start CH Shift

Stop CH Shift

CH Type 1 Edit

Table 1 10 3

Channel

Carrier

CH Type 2 Edit

Insert Line

3.3.9 FREQ Key (Frequency)

The Start and Stop keys are used 1o set freguencies.

To set sequential channels which all have the same
channel bandwidth, use the channel numbers in the ap-
propriate table created from the expression in the CH
Type I Edit function.

CH Type 2:

Sets the input type to CH Type 2 mode which atlows
you to set the FREQ, Center, Start and Stop kevs using
a channel number.

To set sequential channels which have unique channel
bandwidths. use the channe! numbers in the appropriate
table created from the frequency list in the CH Type 2
Edit function.

Used to enter the shift amount of the start channel’s start frequen-
cy when Input Type is CH Type 2. Sets the start frequency of the
top channel in the CH Type 2 Edit table so that the start frequency
is increased by the shift amount,

Used 1o enter the shift amount of the stop channel’s stop frequen-
cy when Inpuf Type is CH Type 2. Set the stop frequency of the
last channel in the CH Type 2 Edit table so that the stop frequency
is decreased by the shift amount,

Displays the CH Type 1 Setting editor,

Toggles the table mode (for Table 1 thru 3) between ENABLE
and DISABLE.

ENABLE:
Displays the corresponding table.

DISABLE;
Does not display the corresponding table.

Allows you to edit the channel range.

Enter the start and stop channel numbers so that they satisfy the
following expression:

{Start channel number)SN<(Stop channel number).

Allows vou to edit the carrier frequency range,

Enter the value calculated from the following formula:

{Channel spacing)<(N+Channel offset }+{Start frequency)
Displays the CH2 Edit menu and the CH Type 2 Setting editor,
This 1tem is used to enter the channel number, carrier frequency,
channed start frequency and channel stop frequency, A total of 99

channels can be used.

Inserts a line in the cursor position.
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3.3.9 FREQ Key (Frequency)

Delete Line
Sort
Table Init
172 _more
Presel
Aunto Tune

Manual Tune

Mixer INT/EXT

Ext Mixer Config

Band Select

3-38

Deletes the line at the cursor position.

The carrier frequencies in the table are sorted in ascending order.
Deletes data from the table.

Displays the Freq menu (2/2).

Displays the Presel menu (For the R3162/72/82).

Automatically mnes the preselector according to the peak fre-
quency.

NOTE: To terminate the tuning, press any keys other than the
COPY, LOCAL, SINGLE and REPEAT keys.

Allows you to tune the preselector manually.

Switches between the Infernal and External mixers (Compatible
with OPT16 thra OPT19 only).

INT: Eses the internal mixer.
EXT: Uses the external mixer.

Displays the Mix Config menuo {(Compatible with OPT16 thru
OPT19 only).

Used to select the frequency band of the external mixer,
The refationships among frequency bands, frequency ranges and
harmonic orders are as follows.

_}:“-rcquency band | Frequency range [GHz] | Harmonic order [N]
17.010 26.5 4
2 22010 330 3
3 20510400 6
4 33.0t0 500 8
3 40.010 6.0 8
6 50.0t0 75.0 10
7 70.0 10 80.0 12
8 60.01090.0 12
9 75.0t0 1100 16
A 90.0 10 15400 20
il 110.0to0 1700 24
12 140.0 to 2200 30
13 170.0 to 260.0 36
14 220.0t0 3250 44
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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

Image Suppress ON/OFF

3.3.9FREQ Keyv (Frequency}

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 loss using an average con-
version toss value.

OFF: Tumns the correction function off.
Toggles the correction function on or off.

ON: Corrects for conversion Joss using the frequency vs.
loss table.

OFF: Turns the correction function off,
Displays the Loss:Freq 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 (Compatibie
with OPT16 thru OPT19 only).

ON: More than one spectrum is displayed for one input sig-
nal when an external mixer is used. From among these
spectrums, the true signal 13 identified.

OFF: Turns off the signat identification function.

Toggles the Software lmage Suppression function on or off
{Compatible with OPT16 thro OPT19 only).

ON: Used to identify actual signals as in the Sienal Identifi-
cation function, Eliminates unnecessary image signals
using a software function so that an input signal can be
easily observed.
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3.3.9 FREQ Key (Frequency}

OFF: Turns off the Software Image Suppression function.

2/2_maore Returns to the Frequency (1) menu.
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3.3.10 Hold Mode

3.3.10 Hold Mode

Pressing the SHIFT key for several scconds unti] the word “HOLD” appears on the screen activates the
Hold mode. This mode disables all panel and soft key input.
Pressing the SHIFT until “HOLD” is removed from the screen deactivates Hold mode.
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3.3.11 LEVEL Key (Frequency Level)

3.3.11 LEVEL Key (Frequency Level)
This section describes the menu (1/2) displayed when the LEVEL key is pressed,

Ref Level

ATTAUTO/MNL

dB/div

10dB/div
5dB/div
2dB/div
1dB/diy

Linear

Units

dBm
dBmV
dBuy
Warts
Volts

Hi Sens ON/OFF

3.42

Allows you to set the reference level.
Toggles the input attenuator between AUTO and MNL.

AUTO:  Automatically sets an optimum input attenuator in ac-
cordance with the reference level setting.

MNL:  Allows you {o set an input attenuator within a range of
0 10 30 dB {in 5 dB step) for the R3132/N; within a
range of 0 to 75 dB (in 3 dB step) for the R3162.
Setting the attenuation to 0 dB is possible only by using
the numeric keys,

NOTE: When Hi Sens ON/OFF is turned on, the input
signal range is between 0 and 30 dB.

Displays the dB/div menu. which includes amplitude scales (for
the vertical axis) and is used to display data in logarithmic scale.

Sets the amplitude scale (vertical axis) o 10 dB/div.
Sets the amplitude scale (vertical axis) to 5 dB/div.
Sets the amplitude scale (vertical axis) to 2 dB/div.
Sets the amplitude scale (vertical axis) to 1 dB/div.

Displays the reference level data between 0 V and the REF level
on 4 linear scale (n volts).

Displays the Units menu which sets the units used for the refer-
ence level, the display line and the marker level.

Sets the unit to dBm.
Sets the unit to dBmV,
Sets the unit to dBUV.
Sets the unit to W,
Sets the unit to V.

Turns the high sensitivity input function on or off,
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12 _more

Ref Offset ON/OFF

Input 50817582

212 _more

3.3.11 LEVEL Key (Frequency Level)

ON: Turns on the built-in pre-amplifier at the gain of 20 dB
and over. Since the gain of the pre-amplifier at each fre-
quency is corrected. no gain needs to be considered for
ievel measurement.

QOFF: Turns the buiit-in pre-ampiifier off.
Displays the Level menu (2/2).

Toggies the reference level offset function on or off.
ON: Allows you to set the offset level in a range of 0 to
+100.0 dB. The relationships between the displayed
reference level. the set reference level and the offset
are shown below:
Reference level (displayed) = Reference level (set) +
Offset.

OFF: Turns off the offset.

Sets the impedance input level for the display. The 75 Q setting is
used when a 75 €2 impedance converter (ZT-130NC) is connected
to the RF mput.

The R3132 converts all levels for the 75€ system and displays

them.

Displays the Level menu (1/2).
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3.3.12 LOCAL Key (GPIB Remote Control)

3.3.12 LOCAL Key (GPIB Remote Control)

Tumns off GPIB remote control. (Note there is no menu associated with this panel key.)
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3.3.13 MEAS Key (Measurement)

3.3.13 MEAS Key (Measurement}

This section describes the menu displayed when the MEAS key is pressed,

Noise/Hz

dBm/H:

dBuV/NH:

dBc/H:

Noise/llz OFF
XdB Down

XdB Down

XdB Left

XdB Right

MKR Read DLT/LFT/RHT

Cont Down ON/OFF

Displays the Noise/Hz menu, and allows vou to set the frequency
width for noise measurement.

Sets the vertical axis unit to dBm, and sets the marker readout sig-
nal level unit to dBmy/Hz. In addition, the detector is automatically
set to the sampie detection mode.

Sets the vertical axis unit to dBUV. and sets the marker readout
signal level unit 1o dBuV AHz. In addition, the detector is auio-
matically set to the sample detection mode.

Sets the vnit of delta marker signal level to dB¢/Hz and tarns the
marker fixed function (delta marker} ON, then sets the detector to
the sample detection mode.

Turns off the nuise measurement mode, and dispiays the Measure
menl.

Displays the XdB Down mena.
Moves the normal marker to an intersection point on the trace x
dB down from the present location according to the MKR Read

DLT/LFT/RHT setting.

Moves the normal marker to the left to an intersection point on the
trace x dB down from the present location.

Moves the normal marker to the right to an intersection point on
the trace x dB down from the present location.

Selects the marker display under the x dB down function to either
DLT. LFT or RHT.

DLT.  The delta marker is displayed on the left; and the nor-
mal marker, on the night.

LFT: The normai marker is displayed on the left,

RHT:  The normal marier is displayed on the right.

Toggies the count down function on or off.
ON: Sets the x dB down function to repeat continuously.
Establishes the trace peak point for each sweep which

15 used as the reference point of the marker down.

OFF: Turns off the count down function.
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3.3.13 MEAS Key (Measurement)

3rd Order Meas

% AM Meas ON/OFF

% AM Video ON/OFF

FM Meas

Mod Freq — SWP T ON/OFF
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Displays the delta marker on the peak of the fundamental wave
and the aormal marker on the peak of the third order intermodu-
lation distortion.
Use the value displayed when Peak Delta Y is pressed as the peak
search condition.

Toggles the %AM Meas function on or off,

ON: Calculates an AM modulation factor using a peak
search. and displays the result as a percentage (%).
Use the value displayed when Peak Delta Y is pressed
as the peak search condition.

OFF: Turns off the %AM Meas,
Toggles the %AM Video function on or off,

ON: Displays the AM modulation factor (as percentage)
after video signal’s AM modulation factor has been
calculated using the peak search.

OFF: Turns the %AM Video funciion off.

Displays the FM Meas menu to measure FM signal frequency de-
viation, The value of the Peak Delta Y is used to perform the peak
search,

If the mode "Mod Freq — SWP T ON/OFF" is set to ON, the
sweep time is optimally set using the modulation frequency and
the number of displayed wace points.

if the mode "Mod Freq — SWP T ON/OFF” 15 set to OFF, the
seep time must be set using the expression shown below,

SWP »= PT x 1/Fmod

SWP: Sweep lime
PT: Number of displayed trace points
Fmod: Moduiation frequency

{Posi mode is automatically set when the FM Meas function is se-
lected. Refer to Posi.)

Toggles the sweep time calculation function (if given a modula-
tion frequency) on or off.

ON: Sets the modulation frequency and then calculates the
sweep time.

OFF: Turns the sweep time calculation function off.
The vatue set by SWP Time AUTO/MNL is used as the
sweep time when starting measurements.
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Peak Delta ¥
FM Meas OFF
1722 _more

Sound

Sound AM/FM

Volume

Muarker Pause Time

Squelch ON/OFF

Sound OFF

Phase Noise

C/N Meas

Edit Table

3.3.13 MEAS Key (Measurement)

Allows you to set the amplitude used for the peak search.
Turns the FM Meas fonction OFF.
Displays the Measure menu (2/2).

Displays the Sound menu, and demodulates the sound at the
marker.

Toggles between AM and FM demodulation.

Allows you 1o set the demodudated sound volume. You can set the
sound volume from a range of 1 to 12,

Allows you to set the duration of the pause used during demodu-
lation.

Toggles the sguelch function on or off.

ON: Displays the squelch marker which indicates that the
sound carrier level below this level is not demodulated.
The squeich Jevel can also be changed.

OFF:  Removes the squelch marker, and turns off the squelch
function,

Turns off the sound demodulation function.

Displays the Phase Noise menu,
A menu used to measure phase noises and phase jitters is dis-
piayed. :

Dispiays the C/N Meas menu. A variety of sestings for the phase
noise measurement can be performed. For this measurement, a
phase noise is calcuiated 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.

Displays the Edit Table menu, allowing you to set the desired off-
set frequency.

Insert  Enters the same data in the current cursor position.
Delete Deletes the data at the current carsor position,
Table Init

Deletes all data from the table.

Sig Track ON/OFF

Toggles the signal track mode on or off,
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3.3.13 MEAS Key (Measurerment)

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.

OFF: Turns the signal track mode off.

Average Times ON/OFF

C/N Meas OFF

Phase Jitter

Start Offset

Stop Offset

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.

OFF: Turns the trace average function off.

The phase noise measurernent function is turned off, and the
screen refurns to the Phase Noise menu.

Displays the Phase Jitter menu. A variety of parameters used to
measure phase jitter can be set. A jitter is calenlated by specifying
a phase noise integration range based on an offset frequency de-
viated from the carrier frequency that is the same as the current
center frequency.

Sets the lower limit of the phase noise integration range.

Sets the upper limit of the phase neise integration range.

Sig 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 resuits in changes to the center frequency.

OFF: Turns the signal track mode off,

Average Times ON/OFF

Toggles the trace averaging function on or off.

ON: Sets the number of averaging times. traces and then av-
erages the phase noise waveform for each offset fre-
guency.

OFF: Turns the trace average function off.

Phase Jitter OFF The phase noise measurement function is twned off, and the
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Phase Noise menu is displayed.
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IM Meas

Order

Linmit Setup

Pass/Fail Judgement ON/OFF

Average Times ON/OFF

Hi Sens (IM Meas) ON/OFF

3rd Order

Sth Order

7th Order

9th Order

IM Meas OFF

212 _maore

3.3.13 MEAS Key (Measurement)

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.

Sets the degrees used. The degrees available are 3, 5, 7 and 9,

Displays the Limit Setup dialog box.

Linit Setup
“3rd Order: N -46.00 dB___ ||
Sth Order: | -50.00 dB |
7th Order: | -55.00 ¢8|
9th Order: | -50.00 d8 |

Sets the limit value for a third-order harmonic signal.

Sets the limit vaiue for a fifth-order harmonic signal.

Sets the limit vatue for a seventh-order harmonic signal,

Sets the limit value for a ninth-order harmonic signal.

Toggles the Pass/Fail Judgement function on or off. This function
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.

OFF: Does not perform a Pass/Fail judgement.

Toggles the trace averaging function on or off.

ON: Sets the number of averaging times.
OFF: Tumns the trace average function off,

Toggles the Hi Sens measurement mode on or off. This function
is used fo increase measurement sensibility.

ON: Decreases the reference level by 20 dB before a har-
monic stgnal is measured,

OFF: A harmonic signal is measured within a single screen.

Turns off the odd harmonic measuremeni function, and returns o
the Measure menu (2/2) display.

Displays the Measure menu {1/2).
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3.3.14 MKR Key (Marker)

3.3.14 MKR Key (Marker)

This key displays the Marker menu (1/2) and allows you 10 set a normal marker.

Normal

Delta

Peak Menu

Next Peak

Next Peak Left

Next Peak Right

Next Peak Max-Min

Min Peak

Cont Peak ON/OFF

1/2_more

Peak Delta ¥

Search ALLIUP/LOW

Displays the normal marker so that you can use it. The frequency
and the level at the marker are displayed in the marker area.

Allows you to set the delta marker, and displays the delta marker
in the same position as that of the normal marker. The frequency
and the level valoes of this marker are relative to those of the nor-
mal marker.

Displays the Peak menu (1/2), and ailows you to quickly move the
normal marker {0 any point on the trace,

Moves the present marker to the next highest peak within the
search range.

Moves the present marker to the next lower frequency peak on the
Teft side of the current marker.

Moves the present marker to the next higher frequency peak on
the right side of the current marker.

Displays the normal marker on the maximum peak, and the delta
marker on the minimurn peak within the search range.

Moves the delta marker to the minimum peak within the search
THNge.

Toggles the continuous peak search function on or off.

ON: Displays the frequency and the level of the marker after
moving the marker to the maximum peak in each
sweep.

OFF: Turns off the continuous peak search function.

Displays the Peak menu (2/2),

Allows you to set the amplitude settings used for the next peak
search,

When the Signal Track., %AM Meas. 3rd Order Meas and FM
Meas functions are enabled. they are used as amplitude conditions
when searching for a signal peak.

Selects the next peak search range with respect to the threshold
value of the display line.

All: Removes the display line after repeating the next peak
search for all peaks.
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2/2_more

Sig Track ON/OFF

MKR Trace A/B

Marker OFF
172 _more

Fixed MKR ON/OFF

MEKR Step AUTO/MNL

Multi Marker
Multi MKR Setup

Marker No.

Marker ON

3.3.14 MKR Key (Marker)

up: Performs the next peak search for all the peaks above
the display line. The display line can be adjusted from
this setting.

LOW:  Performs the next peak search for all the peaks under
the display line. The display line can be adjusted from
this setting.

Returns to the Peak menu (1/2).

Toggles the sigral track function on or off,

ON: Sets the marker frequency to the center frequency for
each sweep. after performing the peak search for the
same peak. Use the value displayed when Peak Defta Y
is pressed as the peak search condition.

OFF; Turas off the signal track function.

Selects one of the two traces so that the marker is available when
traces A and B are displaved simultaneously.

Turns off all marker functions.

Displays the Marker menu (2/2).

Toggles the Fixed Marker function on or off.

ON: Stores the frequency and level of the displayed delta
marker and fixes the marker at the current physical po-
sition on the screen.

OFF: Tuens off the Fixed Marker function,

Toggles the step size function on or off. This function allows you
to control the movement of the marker using the step key.

AUTO:  Automatically sets the step size to 1/10 of the span.
MNL:  Allows you to manually set the step size to any value,
Displays the Muiti MKR menu.

Displays the MKR Setup menu.

Allows you to set the multi-marker number and displays the value
you entered.

Displays the multi-marker specified by the number. The frequen-
cy and level of the marker are displayed in the marker area.
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3.3.14 MKR Key (Marker)

Marker OFF
Active Marker
Reset Marker

MKR List ON/OFF

Peak List Level

Peak List Freg

Multi MKR OFF

2/2_more

Removes the multi-marker specified by the number.
Tumns on or off the multi-marker displayed on the screen.
Removes all multi-markers except multi-marker No.1.
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.

QOFF: 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.

Removes all multi-markers from the display.

Returns to the Marker menu (1/2).
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3.3.15 MKR — Key (Marker —)

3.3.15 MKR — Key (Marker —)

This section describes the menu displayed when the MKR — key is pressed. This menu allows you to use
the active marker data (such as frequency and level) as the data for some other function. Ttem(s) in the
MEKR~» menu (1/2) may be ditferent depending on the marker you use (either normal or delta marker).

MKR — CF
MKR > Ref

Peak — CF

Peak — Ref

AMKR —> Span

172 _more

MKR — CF Step

AMKR — CF Step

MKR — MKR Step

AMKR — MKR Step

AMKR — CF

2/2 _more

Sets the active marker frequency as the center frequency.
Sets the active marker level as the reference level.

Maoves the marker to the maximum peak within the search range,
and sets the marker frequency as the center frequency.

Moves the marker to the maximum peak within the search range,
and sets the marker level as the reference level.

Sets the frequency difference between the delta and normal mark-
er as the frequency span.

Displays the Mkr —» menu {2/2).

Sets the marker frequency as the center frequency for the step
size.

Sets the frequency difference between the delta and normal mark-
er as the step size for the center freguency.

Sets the marker frequency as the step size of the marker.

Sets the frequency difference between the delta and normal mark-
er as the step size of the marker,

Sets the frequency difference between the delta and normal mark-
er as the center frequency.

Returns to the Mkr — menu (1/2).
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3.3.16 PAS/FAIL Key (Pass/Fail Judgment)

3.3.16 PAS/FAIL Key (Pass/Fail Judgment)
Pressing the PAS/FAIL key dispiays the Pass/Fail menu.

Pass/Fail ON/OFF

Linel ON/OFF

Line2 ON/OFF

XABS/LFT/CTR

YABS/TOP/BOT (Y ABS/CTR)
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Turns the Pass/Fail judgement function, according to the fimit
lines, on or off,

ON: A Pass/Fail judgement is made based on the set limit
line.
OFF: Turns the Pass/Fail judgement function off,

Turns Imit Hine 1 on or off,

ON: Displays limit line 1 and the judgement result (PASS or
FAIL}.
OFF: Erases limit line 1 and the judgement result.

Turns limit line 2 on or off.

ON: Displays limit line 2 and the judgement result (PASS or
FAIL).
OFF: Displays limit line 2 and the judgement result.

Sets the attribute of horizontal axis (frequency or time) data of the
limsit fine.

ABS: Sets the horizontal axis position using the limit line that
is set under Limit Line Edit as an absolute value. The
horizontal axis position of the limit line moves as the
frequency span or the center frequency setting changes.

LFT: Sets the horizontal axis position using the limit line that
is set under Limit Line Edit as a relative value. The hor-
izontal axis position of the limit line is fixed at the po-
sition based on the left end without being influenced by
changes in frequency span or center frequency.

CTR: Sets the horizontal axis position using the center of the
horizontal axis as a relative value.

Sets the attribute of vertical axis (level) data of the limit line.

ABS: Sets the vertical axis position using the limit line that is
set under Limit Line Edit as an absolute value. The ver-
tical axis position of the linit line moves as the level
setting changes.
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Shift X/Y

Limit Line Edit
Limit Line 172
Inusert Line
Delete Line
Sort
Table Init
Copy Table I to 2

Copy Table 2 to 1

3.3.16 PAS/FAIL Key (Pass/Fail Judgment)

TOP: Sets the vertical axis position using the limit line that is
set under Limit Line Edit as a relative value. The verti-
cal axis position of the limit line is fixed in the position
based on the top without being influenced by changes
in level setting.

BOT:  Seis the horizontal axis position using the bottom of the
vertical axis as a relative value.

Sets the limit line property (in frequencies) along the vertical axis
{if OPT73, FM Demodulation function, is tured on).

ABS:  The position along the vertical axis is determined from
the absolute vaiwe of a limit line set by the Limit Line
Edit.
The vertical position of the limit line varies according
to the change in the center frequency used.

CTR:  The position along the vertical axis is determined rela-
tive to the limit line value set by the Limit Line Edit.
The vertical position of the limit line is fixed at its cen-
ter. Note that the center frequency does not affect the
vertical position of the limit line.

Switches the offset direction for the limiz line between X and Y,

x: Sets an offset value for the horizontal axis direction of
the limit line.

Y: Sets an offset vajue for the vertical axis direction of the
Lmis line.

Displays the Edit Menu.

Selects the limit line to edit on the Edit screen.
Inserts a line in the cursor position.

Deletes the line at the cursor position.

Sorts the input data according 1o the frequencies.
Deletes all the data in the limit line setting table.
Copies the data created on limit line 1 to limit line 2.

Copies the data created on limit line 2 to Hmit line 1.



R3132 Series Spectrum Analyzer Operation Manual

3.3.17 PK SRCH Key (Peak Search)

3.3.17 PK SRCH Key (Peak Search)

Pressing this key displays the frequency and level of the marker after moving the marker to the maximum
level of the trace within the search rapge. (Note there is no menu associated with this panel key.)
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3.3.18 POWER MEASURE Key {(Power Measurement)

3.3.18 POWER MEASURE Key (Power Measurement)
This section describes the Power menu displayed when the POWER MEASURE key is pressed.

Channel Power

Window Position

Window Width

Average Times
Parameter Setup

Defauly

Manual

Define — Default
CH Power OFF

Total Power

Activates the measuring window, and displays the CH Power
ment.
The channel power is calculated using the formula shown below.
. P(n}
X2 -
! SPAN
Pew=10log | (10" )x ——x

. -
a=x1 R W (X2-Xi+ D

Pcu: Channel power

P(n): Data {(dBm) for each trace point

SPAN: Current span value

PBW: Noise power bandwidth

Xi:  Data position of start frequency on the x-axis.
X2:  Datu position of stop frequency on the x-axis.

Allows you to set the center of the measuring window (channel
bandwidth).

Allows you to set the width of the measuring window (channel
bandwidth).

Allows you to set the number of times the sweep is averaged.
Displays the Prietr Setup menu.

Sets the following settings to default values: the frequency span,
resolution bandwidth, video bandwidth, sweep time, detector,
trace mode, channel band position and channel bandwidth. When
Default is enabled, the defaults are automatically set when the
channel power is measured.

Disables the Defaunlt function. As a result, the above settings must
be set manually. The corrently set values are used when channel
power is measured.

The currently set values are the new defaults.
Removes the window and cancels channel power measurements.

Measures the total power 1n 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,
oy

2 2
- Vo ) 10 : AN
Pr= 10log | n§x;(f(] )% e oo |

Pr: Total power to be calcilated.
P(n):  Data (dBm) for each trace point,
SPAN: Current span value
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3.3.18 POWER MEASURE Key (Power Measurement)

Average Power

Power Meas OFF

OBW
OBWY%
Parameter Setup
Default
Manual

Define —» Default
OBW OFF
ACP

CS/BS Setup

PBW: Noise power bandwidth
XL 1
X2 1001

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 resolation bandwidth must be at least three times wider
than the oceupied bandwidth). The average power is calculated
using the formula shown below.

The rumber of trace points on the horizontal axis is set to 1001.

P

Pavii= 10log [ 3 (10" ) x—1 ]

. l
n =Xl HutH

Pava: Denotes the average power to be calculated.
P (n): Denotes the data (dBm) for each trace point.
X1
X2 100

Turns off the power measurement function,

Displays the OBW menun.

Sets the percentage of occupied power compared to the total pow-
er when measuring the occupied bandwidth.

Displays the Pomir Setup menu.

Sets the following settings to defanlt values: the frequency span,
resofution bandwidth, video bandwidth, sweep time, detector,
trace mode and the OBW%. When Defauldt is enabled, the de-
faults are antomatically set when the OBW is measured.
Disables the Defaalt function. As aresult, the above settings must
be set manually. The currently set values are used when the OBW
1s measured,

The currently set values become the new defaults.

Turns the OBW measuring function off.

Displays the ACP menu.

Displays the CS/BS Setup menu, and the editor used to set the
channel spacing and specified bandwidth together,
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3.3.18 POWER MEASURI Key (Power Measurement)

Nyquist Filter ON/OFF 7
Toggles the VNyquist filter fanction on or off.

ON: Turas the Nyquist filter function on.

OFF: Turns the Nyquist filter function off,

Inusert Line Inserts a line in the cursor position,
Delete Line Deletes the line at the cursor position.
Sort Sort the CS/BS Setting table by CS.
Table Init Deletes all data in the table.

BS Window ON/OFF
Toggles the ACP bandpass window dispiay on or off.

ON: Displays the window within the bandpass which is tar-
geted for calculating the ACP.

OFF:; Removes the window.

VNyquist Filter Setup Displays the VNyquist Filter Setup dialog box.

{Hyquist Filter Setup
Synbol Rate 1/1: M| 21.0 kHz |
Rolloff Factor: | 0,50 |

fMyquist Filter:

Symbol Rate 1/T  Sets the symbol rate.

Rolloff Factor Sets the rolloff factor.

Nyquist Filter Toggles the Nyquist filter function on or off.
ON: Turns the Nyquist filter function on,
GFF: Turns the Nyquist filier function off.

Sereen FULL/SEPA/CARRIER

Toggles the screen display between the full and separate screen
maodes.
FULL:  The entire screen is used.

Calculates the ACP based on the total power along the
entire band on the screen.
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3.3.18 POWER MEASURE Key (Power Measurement)

Parameter Setup

Default

Manual

Define — Default

Graph
Marker No.
Marker ON
Marker GFF
Active Marker
Resetr Marker
Graph OFF
ACP OFF
172 more
Spectrum Mask
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SEPA:  The screen mode is changed to SEPA when a sweep
takes place.

CARRIER:
The entire screen is used.
Calculates the ACP based on the power along the band
specified by Carrier Band Width,

Displays the Prmtr Setup menu.
Sets the following settings to defawlt values: the frequency span,

resolation bandwidth, video bandwidih, sweep time, detector,
trace mode. CS/BS Setup and VNyquist Filter Setup. When De-

Jault is enabled. the defaulis are avtomatically set when the ACP

is measured.

Disables the Default function. As a result, the above settings must
be set manually. The currently set values are used when the ACP
15 measured.

The currently set values become the new defauits.

Displays the Multt MKR menu (used for ACP Graph),

Turns the graphic display function 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 display the ACP graph.

Enter the multi marker number here.

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.

Removes the muiti-marker specified by the number,

Tums on or off the multi-marker displayed on the screen.
Removes all multi-markers except for multi-marker 1.

Turns the graphic display function off.

Turns off the ACP measurement function, and returns to the pow-
er menu.

Displays the Power menu (2/2).

Displays the Spect Musk menu.

Displays the measurement and judgment results in combination
with the pass/fail judgment resuli using the Hmit lines for the ACP
measurement.
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3.3.18 POWER MEASURE Key {Power Measurement}

CS/BS Setup Displays the CS/BS Setup menu, and the editor used to set the
channel space and channel bandwidth together,

VNyguist Filier ONJOFF
Toggles the VNyquist filter function on or off.

ON: Turns the Nyquist filter function on.

OFF: Turns the Nyquist filter function off.

Insert Line Inserts a line in the cursor position,
Delete Line Deletes the line at the cursor position,
Sort Sort the CS/BS Setting table by CS.
Table Init Deletes all data in the table.

BS Window ON/OFF
Toggles the ACP bandpass window display on or off.

ON: Displays the window within the bandpass which is tar-
geted for calculating the ACP.

QOFF: Removes the window.

Nygquist Filter Setup Displays the YNyquist Filter Setup dialog box.

fHyquist Filter Setup
wunbol Bate 1/1: I 21.0 kHz l

Rolloff Factor: | 0.50 |

fHyquist Filter:

Symbol Rate I/T  Sets the symbof rate.

Rolloff Factor Sets the rolloff factor.

\fNyquisi Filter  Toggles the Nyquist filter function on or off.
ON: Turns the Nyquist filter function on,

QFF: Turns the Nyquist filter function off.

Results REL/ABS Toggles the unit of the measurement result dispiay.
REL.; Displays a relative value {dBe) of the power within the

carrier bandwidth (set by CS/BS editor and referred to
as the Ref Power) to the ACP power,



R3132 Series Spectrum Analyzer Operation Manual

3.3.18 POWER MEASURE Key (Power Measurement)

Parameter Setup

Default

Manual

Define — Default
Spectrum Mask OFF

Spurious Freg

Table No. 1/2/3

Edit Table

Table No. 1/2/3
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ABS:  Displays an absolute value using the unit selected from
the Units menu under the LEVEL key.

Displays the Prmtr Setup menu.

Sets the following settings to default values: the frequency span,
resolution bandwidth, video bandwidth, sweep time, detector,
trace mode, CS/BS Setup,¥Nyquist Filter Setup and Limit Line
ON/OFF. When Default is enabled, the defanlts are avtomatically
set when the spectrum mask is measured.

Disables the Default function. As a result. the above settings must
be set manually. The currently set values are used when the spec-
trun mask is measured.

The carrenty set values become the new defaults.
Turns the spectram mask function off.

The spurious table information is displayed after the Spuri Freq
menu has been displayed. (The spurious measurement table is not
displayed when there is no table data.)

When making spurious measurements while in frequency mode,
pass/fail judgment 1s repeated once for each frequency band after
the setup conditions have been selected and a maximum of 10 sig-
nal peaks have been searched for each frequency band, When this
function s used with Average Power measurement, pass/fail
Judgments for average powers are performed.

Sets Table 1.2 or 3.

1: Sets Table 1.

]

Sets Table 2,
3: Sets Table 3.

Displays the Edit Table menu.

The editor used for the selected table number is displayed. You
can enter the start and stop frequencies, RBW, sweep time and
limit level of the frequency band which is used for pass/fail judg-
ment from this editor.

A maximum of 15 freguency bands can be set.

Sets Table 1.2 or 3.

{: Sets Table 1.

I

Sets Table 2.

3 Sets Table 3.
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Insert
Delete
Table Init

Show Resulr

Prev Resulf
Next Result

Sweep Count ON/OFF

PASS Judge UP/LOW

Spurious Freq OFF

3.3.18 POWER MEASURE Key (Power Measurement)

Inserts a column at the cursor position.

Deletes a column at the cursor position.

All data is cleared from the table.

Displays the Show Result menu and displays the measurement re-
sult in full screen mode. The setup conditions and detailed results
are displayed for each frequency band.

Displays the previous frequency band resuit on the screen.
Displays the next frequency band result on the screen.

Toggles the sweep count (used with the Max Hold mode, Min
Hold mode, Average function, Power Average function or Aver-
age Power measurement) on or off.

ON: Allows you to set the sweep count. A pass/fail judgment

is performed when the number of sweeps matches the
specified sweep count.

NOTE: If Trace mode is set to Write mode, it is awtomatically
changed as shown below according to the Detector setting
as shown below:

The Trace mode stays in Write mode if Detector mode is
set to Normal.

The Trace mode is changed to Max Hold mode if Detector
maode is set to Positive,

The Trace mode is changed to Min Hold mode {f Defector
maode is sef to Negative.

The Trace meode is changed to AVG mode if Detector
maode s set to Sample.

OFF: Tumns the sweep count off. The Max Hoid mode, Min
Hold mode. Average function, Power Average function
or Average Power measurement is turned off and a
pass/fail judgment is performed for each sweep.

Toggies the pass area between UP and LOW,

Up: The area above the limit level is set to Pass.

LOW:  The area below the limit level is set to Pass.

Turns the spurious measurement (in frequency mode) off, and dis-
plays the Power menu.
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3.3.18 POWER MEASURE Key (Power Measurement)

Spurious Time

Table No. 1/2/3

Edit Table

Table No. 1/2/3

Insert
Delete
Table Init

Show Result

Prev Result

Next Result

Sweep Count ON/OFF
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The Spuri Time menu and the spurious table information are dis-
playved. (The spurious measwrement table is not displayed when
there is no table data.)

When making spurious measurements while in zero span mode,
pass/fail judgment is repeated once for each frequency after the
setup conditions have been selected and a maximum of 10 signal
peaks have been searched for each frequency. When this function
is used with Average Power measurement, pass/fail judgments for
average powers are performed.

Sets Table 1,2 0r 3

1: Sets Table |.
2 Sets Table 2.
3: Sets Tabie 3.

Displays the Edit Table menu.
The editor of the selected table number is displayed. The frequen-
cies. RBW. sweep time and limit level which are used for pass/fail

judgments are entered. A maximum of 15 frequencies can be set.

Sets Table 1.2 or 3.

l: Sets Table 1.
2 Sets Table 2.
3: Sets Table 3.

Inserts the column at the carsor position.

Deletes the column at the cursor position.

All data is cieared from the table.

[isplays the Show Result menu and displays the measurement re-
salt in fudl screen mode. The setup conditions and detailed results
are displayed for each frequency.

Displays the previous frequency result on the screen.

Displays the next frequency result on the screen.

Toggles the sweep count (used with the Max Hold mode, Min

Hold mode, Average function. Power Average Tunction or Aver-
age Power measurement) on or off.
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3.3.18 POWER MEASURE Key (Power Measurement}

ON: Allows you to set the sweep count. A pass/fail judgment
is performed when the number of sweeps matches the
specified sweep count.

NOTE: If Trace mode is set to Write mode, it is automatically
changed as shown below according to the Detector setting
as shown below:

The Trace mode stays in Write mode if Detector mode is
set to Normal

The Trace mode is changed to Max Hold mode if Detector
mode is set io Posifive.

The Trace mode is changed to Min Hold mode if Detector
mode is set to Negative,

The Average Power measurement is started if’ Detecior
maode is set to Sample.

OFF: Turns the sweep count off. The Max Hold mode, Min
Hold mode, Average function, Power Average function
or Average Power measurement is turned off and a
pass/fail judgment is performed for cach sweep,

PASS Judge UP/LOW Toggles the pass area between UP and LOW,
UP: The area above the limit level i3 set 10 Pass.
LOW:  The area below the Limit level s set to Pass,

Spurious Time OFF Turns the spurious measurement {zero span mode) off, and dis-
plays the Power menu.

Single Measure ON/OFF Sets the sweep conditions used in Single Sweep Mode.

ON: Pressing the SINGLE key performs the sweep the spec-
ifted number of measurement imes when the channel
power, total power, or average power i$ measured while
the average or power average function is wmed on.
Note that the average and power average functions re-
guire the OBW_ ACP (FULL. CARRIER). and spec-
trum mask measurement functions.

OFF: Pressimg the SINGLE key performs the sweep only
once.

2/2_more Displays the Power menu (1/2).
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3.3.19 PRESET Key (Initialization)

3.3.19 PRESET Key (Initialization)
This key is used to reset the spectrum analyzer to its” default settings. This key is accessed by pressing the
SHIFT key and then the CONFIG key. All previous settings are cleared when this is done. (Note there s
no menu associated with this panel key.)
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3.3.20 RECALL Key (Data Readout}

3.3.20 RECALL Key (Data Readout)

This section describes the menu displayed when the RECALL key is pressed.
Recall Reads out the data from a file selected from the file list.
List ON/OFF Toggles the file list display on or oif.

ON: Displays the file list.
OFF: Turns oft the file list display.
Device RAM/FD Selects a source for the data.
RAM:  Reads out the data from internal memory.

FD: Reads out the data from a floppy disk.
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3.3.21 REPEAT Key (Continuous Sweep)

3.3.21 REPEAT Key (Continuous Sweep)

Pressing this key activates the continuous sweep mode.

If this key 1s 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 tamp turns
back on. The sweep will start after a signal s received (which in turn depends on the current trigger mode
setting). (Note there is no mene associated with this panel key.)
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3.3.22 SAVE Key (Saving Data)

3.322 SAVE Key {Saving Data)

This section describes the menu displayed when the SHIFT key and the RECALL(SAVE) key are

pressed.

Save

Save Item

Setup

Trace

Ant Corr

Norm Corr

Saves the data selected by Save Item to the file selected in the file
list.

Displays the Save Ttem Setup dialog box,
Save ltem Setup
tza] on |
Trage:
ant Corr:

3 s

Marn Corr!

Limit Line:

Loss (Freq:

Trace Level: |
Channel .
Spurious :

Sets whether or not this function is turned on.

ON: Saves the setup conditions.

- OFF: Does not save the setup conditions.

Sets whether or not this function is turned on.
ON: Saves the trace data,

QFF: Does not save the trace data.

Sets whether or not this function is turned on.
ON: Saves the correction data.

OFF: Does not save the correction data.

Sets whether or not this function is turned on. {if OPT74 is includ-
ed).

ON: Saves the normalized data.

OFF: Does not save the normalized data.
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3.3.22 SAVE Key (Saving Data)

Limit Line

Loss:Freg

Trace Level

Channel

Spurious

Protect
Delete
Rename
Change Title

Device RAM/FD

370

Used to controf how Limit Line conditions are saved.

OFF; DPoes not save the current values.
1: 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.

Selects whether or not the data in the external mixer frequency-
loss table is saved {Only for OPT 16 thru OPT 19).

ON: Saves the contents of the external mixer frequency-loss
table.
OFF: Does not save the confents of the external mixer fre-

guency-ioss table,
Sets whether or not this function is turned on.
ON: Stores the trace data level (at the present level).
OFF: Does not store the frace data level.

Sets whether or not this function is turned on.

ON: Saves the set values used in Channel Type 1 and 2.
OFF: Does not save the set values used in Channel Type 1 and
]

Sets whether or not this function is tarned on.

ON: Saves the table data {Freg/Time),

OFF: Does not save the table data (Freg/Time).
Enables the write protect for the file selected in the file list.
Removes the selected file from the file list,

Changes the name of the file selected from the file list.
Changes the title on the screen.

Selects the location used to store the data.

RAM:  Stores the data in internal memory.

FD: Siores the data on the floppy disk in the disk drive.
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3.3.23 Self Test Key {Self Test)

3.3.23 Self Test Key (Self Test)
Pressing SHIFT and ((Self Test) activates the self test mode. and displays the Seif Test meno.

NOTE:  In Self Test mode, all soft menus and panel keys except for those displayed in the soft menu, and the
SHIFT, PRESET and COPY keys are disabled,

Execute Self Test Five test items are displayed in SELF TEST RESULTS window,
and are tested in order.
As each test is completed, PASS or FAIL and Completed are dis-
played on the screen. After all test items have been completed,
The self test ends.

CAUTION: If FAIL appears for any test item, Contact an
ADVANTEST service representative for repair. The
address and telephone are found at the end of this man-
ual,

Exit Exits the seif test mode.
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3.3.24 SINGLE Key (Single Sweep)

3.3.24 SINGLE Key (Single Sweep)

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 tum depends on when
itreceives a stgnalh. This is controlled by the trigger mode setting. When the channe! power measurement,
total power measurement, average power measurement, average function, or power average function is
performed while “Single Measure ON” is set, the sweep is performed the specified number of times. (Note
there is no menu associated with this panel key.)
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3.3.25 SPAN Key (Frequency Span)

3.3.25 SPAN Key (Frequency Span)

When pressed, this key displays the Span menu, and 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.
Zero Span Set a zero span at the center frequency. In zero span mode. the fre-

quency span is ¢ Hz, and the spectrum analyzer operates as a
tuned receiver. The hosizontal axis is the ime axis. The receiving
bandwidth is determined according to the selected resolution
bandwidth.

Peak Zoom Moves the marker to the maximum peak within the search obiect
range, and sets the marker frequency as the center frequency. In
addition, the frequency span 1s changed to 1/10 of the current fre-
Guency span.

Last Span Resets the frequency span to the previous value.
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3.3.26 SWEEP Key (Sweep Tume)

3.3.26 SWEEP Key (Sweep Time)

Pressing the SWEEP key displays the SWEEP menu.
MNTL. allows you to specify a sweep time.

SWP Time AUTO/MNL

Auto All

Trig Delay

Gated Sweep

Gate Source

Ext
TV-V

TV-H

Slope (TV Polarity} +/-
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Toggles the sweep time between AUTO and MNL.

AUTO:  Auntomatically sets the optimum sweep time according
to the span, resolution bandwidth and video bandwidih,

MNL:  Sets the sweep time manually.

NOTE: When the sweep time is equal to or less than 9
ms, the trace point is set to 501, and the detec-
tor is set to the sample detection mode
(OPT29),

Automatically sets the resolation bandwidth. video bandwidth
and sweep time according to the span settings.

Sets the delay time in reference to the trigger point or sets the pre-
trigger time.
This 15 available only when the zero span is selected.

Displays the Gated Sweep menu and two windows.
The upper screen displays the result of gated sweep, while the
lower screen displays a gate signal, the gate position and width.

Dnsplays the Gated Source menu,
The trigger conditions for a gate signal in the gated sweep mode
can be set.

Sweep s synchronized with external trigger signals,

Sweep is synchronized with vertical synchronous signals of TV
signals.

Sweep 15 synchronized with horizontal synchronous signals of TV
signals.

Switches pelarities between + and - for the trigger slope or video
modulation of TV signals.

+: Sweep is started at the rise of a trigger.
In the TV trigger mode, sweep Is staried synchronously
with a video modulation signal of + polarity.

- Sweep is started at the fall of u wrigger.
In the TV trigger mode, sweep is started synchronously
with a video modulation signal of - polarity,
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Gate Position
Gate Width

Gated Sweep ON/OFF

Screen A/B

Gate Setup Quit

Gated Sweep ON/OFF

Ext Gate In ON/OFF

3.3.26 SWEEP Key (Sweep Time)

Sets the position of a gate signal.
Sets the width of & gate signal.
Turns the gated sweep mode on or off,

ON: Sweep is executed according to the currently set gate
conditions {gate position and width).

OFF: Turns the gated sweep mode off.

Toggles the active screen between A and B,

A The upper screen is set to the active state.
B, The lower screen is set to the active state.

The trigger condition setup screen of gate signals is released to re-
turn to the Sweep menu.

Turns the gated sweep mode on or off.

ON: Sweep 15 executed according to the currently set gate
conditions (gate position and width).

OFF: Turns the gated sweep mode off.
Changes the input signal at the External Trigger connector.

ON: Performs a gated sweep using the Exterpal Trigger con-
nector signal as the gate signal.
Sweeps intermitiently when the signal level is greater
than approximately 2.5V, and stops sweeping when the
signal fevel is approximately less than 2.5V,

OFF: Performs a normal sweep.

Uses the input signal at the Fxternal Trigger connector
as the trigger signal for the Ext Trig mode.
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3.3.27 TG Key {Tracking Generator) (OPT74)

3.3.27 TG Key (Tracking Generator) (OPT74)

This section describes the TG menu which is displayed when the tracking generator is turned on.

CAUTION Do not apply voltages that exceed (10 'V or power that exceeds + 15 dBm to the TG QUTPUT con-
nector, or you may domage this instriment.

TG Level

Execute Normalize

Norm Corr ON/OFF

Ref Line

Freq Adj Auto

Freq Adj Manual

TG OFF

Allows you to set tracking generator's output level,
Pressing this key causes the following to occur.

1. Displays the reference line at the midpoint between the max-
tmum and mipimum level points which are carreatly dis-
played.

‘The reference line position cannot be changed if # was dis-
played by previous operation.

2. The current trace is saved in the memory as correction data.

3. The normalization calibration function is activated.

Only trace A 1s normalized.

CAUTION: Make sure TG QUTPUT is connected to RF INPUT!
before executing the above normalization calibration.

Toggles the normalization function on o off,

ON;: Executes a normalization using the correction data
saved in the memory.

OFF: Disables the normalization function.
Allows you to change the position of the reference line.

For each RBW, the compensation vaiue for racking generator's
output frequency is obtained to prevent the tracking error {a kind
of level error caused by the difference in displacement between
tracking generator's output frequency and spectrum analyzer's
tuning frequency).

CAUTION: Muake sure TG QUTPUT is connected to RF INPUT!
before executing the above normalization cafibration.

For the current RBW, the compensation value for tracking gener-
ator's output frequency is set.

Turns the tracking generator off,
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3.3.28 TRACE Key (Trace Data)

3.3.28 TRACE Key (Trace Data)

This section describes Trace A(B) menu (1/2) dispiayed when the TRACE key is pressed.

Write A(B)

View A(B)

Blank A(B)

Max Hold A(B)

Detector

Normal

Posi

Nega

Sample
Tre Menu A/B
1/2_more
AVG A(B)

AVG A(B} ON/OFF

Average PSE/CONT

Sets the Write mode which updates the data in the A(B) memory
for each sweep.

Sets the View mode which holds the data in the A(B) memory.
Sets the Blank mode which erases the trace.

Executes the Max Hold mode which displays the maximom value
for each trace sample (when yvou select the Max Hold mode, the

positive mode is automatically selected. Refer to Posi.)

Displays the Trc Det A{B) menu from which you can set the de-
tection mode used.

Sets the pormal mode which automatically detects positive or
negative peak points for each trace point.

Sets the positive peak mode ¢when you select the Max Hold
mode, the positive mode is automaticaily selecied. Refer to Max
Held A(B).)

Sets the negative peak mode (when you select the Min Hold
mode, the negative mode is antomatically selected. Refer to Min
Hold A(B).)

Sets the sample mode.

Toggles between trace A and trace B,

Displays the Trace A(B) menu (2/2).

Displays the AVG A(B) menu,

Toggles the averaging function on or off.

ON: Turns averaging on.
OFF: Turns averaging off.

Toggles between PSE (pause) and CONT (continue) while the av-
eraging function is being used.

PSE: Temporarily pauses averaging and displays the current
averaging count.

CONT:  Resumes averaging from the point at which the pause
occwred.
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3.3.28 TRACE Key {Trace Data)

Average CONT/SGL

Single Measure ON/OFF

Power AVG A(B)

Power AVG A(B) ON/OFF

Average PSE/CONT
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Toggles between CONT {continuation) and SGL (single) modes.

CONT: Continues to average using the current data which is
used until the set averaging count is reached.

SGL: Autematically switches to View mode as soon as the
desired averaging count has been reached.
When combining this function with OBW, ACP or
Spectrum Mask measurement, perform the averaging
process the number of times specified by this function
before making the OBW or ACP measurement.

Sets the sweep conditions used in Single Sweep Mode.

ON: Pressing the SINGLE key performs the sweep the spec-
ified number of measurement times when the channel
power, total power. or average power s measured while
the average or power average function is turned on.
Note that the average and power average functions re-
quire the OBW, ACP (FULL, CARRIER). and spec-
trum mask measurement fanctions.

QOFF: Pressing the SINGLE key performs the sweep only
once.

Displays the Power AVG A(B) menu.

Toggles the power averaging function on or off,

The power averaging function is used to average the power in
each frequency using the equation betow and display the averaged
power.

Pavi= 10 log [ x 1007557

Pave:  Averaged power for each frequency

Pz Power in the nth sweep cycle
(for each of up to 1001 freguency points)

f: Number of sweep cycles
ON: Tums the power averaging function on.
OFF: Turns the power averaging function off.

Toggles between PSE {(pause) and CONT (continue) while the
power averaging function is being used.

PSE: Temporarily pauses averaging and displays the current
averaging count.

CONT: Resumes averaging frem the point at which the pause
occurred.
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Average CONT/SGL

Single Measure ON/OFF

Min Hold A(B)

Store A(B) to B(A)

Math A

A-B—2A

B-A— A

A-DL— A

Disp Line ON/OFF

3.3.28 TRACE Key (Trace Data)

Toggles between CONT (continuation} and SGL {single) modes.

CONT: Continues to average using the current data which is
used until the set averaging count is reached.

SGL: Automatically switches to View mode as socn as the
desired averuging count has been reached.
When combining this function with OBW., ACP or
Spectrzm Mask measurement, perform the averaging
process the number of times specified by this function
before making the OBW or ACP measurement.

Sets the sweep conditions used in Single Sweep Mode,

ON: Pressing the SINGLE key performs the sweep the spec-
ified number of measurement times when the channel
power, total power, or average power is measured while
the average or power average [unction is turned on,
Note that the average and power average functions re~
quire the OBW. ACP (FULL, CARRIER), and spec-
trum mask measurement functions.

OFF: Pressing the SINGLE key performs the sweep only
once,

Sets the Min Hold mode which is used to display the minimum
value for each trace sample {when you select the Min Hold mode,
the negative mode 15 automatically selected. Refer to Nega.)

Stores trace A(B) data as trace B{A).
Displays the Math A menu.

A: When trace A is in the Write mode, the contents of memory B
are subtracted from the sweep resalt and. then, the result is saved
in memory A.

When the Display line is active, the Display line value is added to
the value obtained previously and saved to A (A - B + DL — A).

A When trace A is in the Write mode. the sweep result is sub-
tracied from the contents of memory B and, then, the result is
saved in memory A,

When the Display line is active, the Display line value is added to
the value obtained previously and savedto A (B - A + DL — A}

Az When trace A is in the Write mode. the level of the display line
1s subtracted from the sweep resuit and. then, the result is saved in
memory A.

Turns the display line, which is used as the reference line for com-
paring the trace level, on or off.
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3.3.28 TRACE Key (Trace Data)
ON: The display Hne is displayed. The display lime position
can be changed.
OFF; The display line is erased.
Tre Menu A/B Toggles between trace A and trace B.

2/2_more Returns to the Trace A(B) menua (1/2).
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3.3.29 TRIG Key (Trigger)

3.3.29 TRIG Key (Trigger)

This section describes the menu displayed when the TRIG key is pressed.

Trig Source

Free Run
Line

Tv-v
TV-H

Video Trig

Ext Trig

Displays the Trig Source menu which is used to set trigger condi-
fions.

Sweep is repeated automatically.
Sweep is execuied synchronously with AC power supply.

Sweep is executed synchronously with vertical synchronous sig-
nals of TV signals.

Sweep is executed synchronously with horizontal synchronous
signals of TV signals.

Sweep is executed synchronously with video signals.

Sweep is executed synchronously with external trigger signals.
Trigger level: 0 to + 5V

*  When the OPT73, FM Demodulation function, is turned o, pressing the TRIG key displays the Trig-

ger men.
Free Run
Line
Video Trig

Ext Trig

Slope +/-

Trig Delay

Stope (TV Polarity) +/-

Sweep is repeated automatically.
Sweep is executed synchronously with AC power supply.
Sweep is executed synchronously with video signals.

Sweep is executed synchronously with external trigger signals.
Trigger level: O to + 5V

Switches between + and - of the polarity for the trigger siope.

Sets the delay time in refereace to the trigger point or sets the pre-
frigger time.
This is available only when the zero span is selected.

Switches polarities between + and - for the trigger slope or video
modufation of TV signals.

+: Sweep is started at the rise of a trigger. In the TV trigger
maode, sweep is started synchronously with a video
modulation signal of + polarity.

- Sweep is started at the fall of a trigger. In the TV trigger
mode. sweep s started synchronously with a video
modulation signal of - polarity,
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3.3.29 TRIG Key (Trigger)
TV Sys NTSC/PALESECAM Switches the video modulation systemn between NTSC and
PAL&SECAM.
NTSC:  Selects the NTSC system for TV signals.

PAL.&SECAM:
Selects the PAL&SECAM system for TV signals.
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3.3.30 UTILITY Key (Utility)

FM Demod

Range

Deviation

Sensitivity

Linearity

Peak Delta ¥

Deviation OFF

Sens Range

Aperture %

Sensitivity OFF

Auto Adf

Sample Points

3.3.30 UTILITY Key (Utility)

Displays the FM Demod menu used in the FM demodulation
mode.

Used to switch the frequency range along the vertical axis.
Displays the Deviation menu, deviation of an FM demodulated
signal, positive peak deviation, negative peak deviation. and rep-

etition frequency.

Sets peak detection measurement conditions when a deviation is
measused.

Turns the deviation measurement function off,

Displays the Sensitivity menu, differentiates a demodulated FM
signal with respect to time, and displays the differential value.

Magnifies the corve consisting of differential values in up to four
positions. each of which must use any number(s} from 1. 2 and 5.

Sets the section (%) along the hortzontal axis to calculate a differ-
ential value. The entire range is defined as 100%.

Turns the differential value display off.
Displays the Linearity menu, and then switches 10 Separate
Screen Mode. The reference line is displayed in the lower part of

the screen.

Automatically calculates the reference line of a demodulated FM
signal using the least-square method,

Sets the pumber of pomnts for the calculation using the least-
square method.

Offset Adf Sets the offset vajve of the reference line.

Slope Adjf Sets the mclination of the reference line.

Linearity ON/OFF ON: Displays the maximum and minimam errors between a
trace and the reference line.

OFF: Turns off the error display between a trace and the ref-

erence line.

Screen A/B Toggles the active screen between A and B.

Lin Setup Quit Quits from the Linearity Setting screen.
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3330 UTILITY Key (Utility)
Linearity ON/OFF ON: Displays the maximuom and minimum errors between a
trace and the reference line.

OFF: Turns off the error display between a trace and the ref-
erence line.

Demod Cal Displays the Demod Cal menu.
All Performs calibrations for all of the frequency ranges.
Range Only Performs the calibrations for the ranges currently set.
FM Demod OFF Turns the FM demoduiation display off,
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3.4 List of Settings

3.4  List of Settings
3.4.1 Factory Defaults

The table below Fists the factory defauits (for both the analyzer parameters and settings). These values are
wsed when the SHIFT and CONFIG(PRESET) keys are pressed.

Table 3-1 Factory Defaulis (R3132/N)

Parameter Factory defaults
Center frequency |.5GHz
Frequency span 3GHz
Reference level OdBm (R3132),

108.8dBpV (R3132N;

Sweep time AUTO 20ms
Resolution bandwidth (RBW) AUTO 3MHz
Video bandwidth (VBW) AUTO 3MHz
Input attenuator AUTO 10dB
Trigeer mode Free Run
Trace mode A Write B Blank
Detector mode A Normal B Normal
Marker OFF
Line QFF
Window OFF
Title function OFF
Vertical graduation 10dB/div
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3.4.1 Factory Defaults

3-86

Table 3-2 Factory Defaults (R3162)

Parameter Factory defaults
Center frequency 4GHz
Frequency span 8GHz
Reference level OdBm
Sweep time AUTO 120ms
Resolution bandwidth (RBW) AUTO IMHz
Video bandwidth (VBW) AUTO 3MHz
Input atienuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank
Detector mode A Normal B Normal
Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div
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Table 3-3 Factory Defaults (R3172)

Parameter Factory defaults
Center frequency 13.25GHz
Frequency span 20.5GHz
Reference level O0dBm
Sweep time AUTO 400ms
Resolation bandwidth (RBW} AUTO IMHz
Video bandwidth (VBW) AUTO 3MHz
Input attenuator AUTO 10dB

Trigger mode

Free Run

Trace mode

A Write B Bilank

Petector mode

A Normal B Normal

Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div

3.4.1 Factory Defaults
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3.4.1 Factory Defauls

Table 3-4 Factory Defaults (R3182)

Parameter Factory defauits
Center frequency 20GHz
Frequency span 40GHz
Reference level (dBm
Sweep time AUTO 600ms
Resolution bandwidth (RBW) AUTO 3MHz
Video bandwidth {VBW} AUTO 3MHz
Input attenuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank
Detector mode A Normal B Normal
Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div
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3.4.2 Defaults Configuration Values

3.4.2 Defaults Configuration Values

These are the defauit settings used when the Defanlt Config softkey is pressed.

Table 3-5 Values for Defanlt Config

Parameter Default Setting
Copy destination setting Printer
Printer type PCL
Screen output mode COLOR
Menu output ON
Paper Feed ON
Bitmap output mode COLOR
Bitmap compression mode QFF
Auntomatic file number increment | ON
Bitmap file number 0
GPIB address 8
Baud rate 9600bps
Data length &
Stop bit length 1
Parity bit type None
XON/XOFF signal output ON
Date display mode LONG
Date format Year/month/date
Screen color Color 1
Reverse video OFF

3-89
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4 REMOTE PROGRAMING

4.1 GPIB Command Index

This GPIB command index can be used as the index for Chapter 4.

GPIB Command Pages GPIB Command Pages
SO URUOUPUON 4-48 ACPSTUSR e, 4-39
G0 st 4-48 ADGION] v, 4-39
FCLS 4.45 ADG OFF e 4-39
FESE Lo 4-45 ADLA 4-28
FESR o, 4-45 AF 4-41
FIDN 4.46 AG 4-28
RST e, 4-44 AGC e 4-28
FSRE (i 4-43 AGCNT i, 4-28
ESTB e 4-45 AGL L, 4-24
BT e 4-45 AGLOFF i 4-24
F e 4-48 AGL ON e, 4-24
................................................................ 4-48 AGP e, 4228
LU P U PTRPON 4-48 AGR . 4-28
b e e 4-48 AGS 4.28
e e 4-48 AGSGL 4-28
3 e e 4-4% Al e e 4-25
G e 4-48 AMAX OFF e, 4-28
e 448 AMAXON i, 4-28
B e e 4-48 AMIN OFF oo, 4-28
e 4-48 AMIN ON L, 4.28
B e 4-48 AMMOD [ON] o, 435
e 4-48 AMMOD OFF ... 4-35
AB 4-25 ANO. 4-41
AAVGOFF. i 4-28 AN 4-41
AAVGON 4-28 ANZ 4-41
AB e 4-28 AN 4-41
ABA 4-28 ANA 4-41
ACP. 4-39 ANNOT OFF e 4-46
ACPION] 4-39 ANNOT ON .o 4-46
ACPOFF 4-39 ANORM OFF L, 4-47
ACPBSW OFF 4-39 ANORM ON ..o, 4-47
ACPBSW ON 4-39 ANT OFF i, 4-41
ACPEXE ... 4-39 ANTO L, 4-4]
ACPREF ..., 4-39 ANTL e 4-41
ACPSCRCARR i, 4-39 ANT I 4-41
ACPSCRFULL ..., 4-39 ANT3 e 4-41
ACPSCR SEPA ., 4-39 ANTA e 4-41
ACPST DEF i 4-39 APAVGOFF L, 4-28
ACPSTMNL ., 4-39 APAVGON . 4-28

4-1
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AR 4-47
AS e 4-26
ASTORE e 4-29
AT e 4-25
AUNITS DBM. e 4-25
AUNITS DBMV i 4-25
AUNITS DBUV e, 4-25
AUNITS Vo 4-25
AUNITS W o, 4-25
AV 4-28
AW 4-28
BA 4-25
BAA 4-28
BAVGOEF L, 429
BAVGON 4-29
BB 4.28
B e 4-29
BOGC 4-29
BGONT e 4-29
BGP. e 4-29
BOR e 4-29
BGS ., 4-29
BGSGL e 4-29
BMAX OFF e, 4-28
BMAX ON. i 4-28
BMIN OFF i, 4-29
BMINON e, 4-29
BMP e, 4-44
BND 4-23
BNDLC OFF e, 4-23
BNDLC ON .. 4-23
BPAVGOFF ., 4-29
BPAVG ON .. 4-29
BSTORE 4-29
BV i e 4-28
BW 4-28
CA e 4.22
CARRBS .. 4-39
COOFF e, 4-42
COON e, 4-42
CDBOFF e 4-35
CDBON e, 4-33
CF et 4-22
CFCH .., 4-23
CH e, 4-23
CHED e 4-23
CHED2. .. 4-23
CHEDS3 e, 4-23
CHEDDEL e, 4-23
CHEDIN i, 4-23
CHTBLIDSBL 4-23

4.2

CHTBLIENBL ... 4-23
CHTBL2DSBL s 4-23
CHTBL2 ENBL oo 4-23
CHTBL3DSBL e, 4-23
CHTBL3ENBL ..o, 4-23
CLALL o 4-42
CLEREF (e 4-42
CLDREF ..., 4-42
CLFREF ot 4-42
CLGAIN 4-42
CLLOG e 4-42
CLMAG e 4-42
CLN e e, 4-42
CLPBW i 4-42
CLREBW i 4-42
CLSREF e e 4-42
CLSTEP e 4-42
CNO L e 4-38
ON 4-38
N e 4.38
NG 4-38
CNAVG 4-36
CNAVG JON, |, 4-36
CNAVGOFF L 4-36
NS e 4-36
CNISOFF 4.36
ONIS ONL e 4-36
CNOFSDEL ... 4-36
CNOESIN e 4-36
CNRES. ..o e, 4-38
CNSIGOFF ., 4-36
CNSIGON. 4-36
CONTS e 4-26
COUNT OFF i, 4-38
COUNTON ., 4-38
CPOFF e 4-32
CPON e 4-32
CPLMK [ON] 4-32
CPLMEK OFF e 432
CRANT ., 4-41
CRLVL 4-41
CROFF i, 4-41
CRON e 4-41
CRDEL ., 4-41
CRIN e, 4-41
O 4-22
CSBSDEL ... 4-39
CSBSIN L 4-39
DB e 4-48
PCO 4-35
PCT e 4.35
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DO 4-35
DD e, 4-25
DEL e, 4.43
DELN e 4-43
DET e 4-29
DETNEG .., 4.29
DETNRM..coiiiiiveren s 4-29
DETPOS v 4-29
DETSMP e, 4.29
DETB o 4-29
DETBNEG . ..., 4-29
DETBNRM ..., 4.29
DETBPOS. v 4-29
DETBSMP ..o, 4-29
D e 4.31
DL OFF. e 4-31
DEON e, 4-3]
DL e 445
DL s 4-45
DL e 4.43
DL e 4.45
BDLa ) 4-45
DS 4-34
DY e 433
B 4-48
EMCDETNRM .., 4-41
EMCDETPEAK ... 4-41
EMCDET QP ..o 4-41
ENT v 4-48
ERRNO .o 4-46
B X e 4-27
EX P e 4-48
B e 4.22
FACH ..ot 4-23
FACHO e, 4-23
FB e 4.22
FBCH .o 4-23
FBCHO i, 4-23
FCOEF e 4-42
FCON . e, 4-42
FINPMD CHI .l 4-23
FINPMD CH2 il 4-23
FINPMD FREQ ... 4-23
FMALL e 4-47
FMAPR 4.47
FMAVG 4-47
FMDEM OFF ..o, 4-46
FMDEM ON . 4-46
FMDEV e, 4-47
FMDEV OFF i, 4.47
FMBEV ON. e 4-47

4.1 GPIB Command Index

FMLA i 4-47
FMLIN OFF . i, 4-47
FMIIN ON i 4-47
FMIMAX 4-47
FMLMD OFF o 4-47
FMIMD ON .o 4-47
FMLMIN e, 4-47
FEMLOFS e, 4-47
FMILSLE e 4-47
FMILSMP i 4-47
FMMEAS e, 4-35
FMMEAS [ON] .o, 4-35
FMMEAS OFF ..., 4-35
FMIMODEF e, 4-35
FMMODFON L. 4-33
FMNPE . e 4-47
FMONLY e, 4-47
FMPPK oo 4-47
FMRNG o 4-46
FMRPF 4-47
FEMSEN OFF e 4-46
FMSEN ON e, 4-46
FMSRNG i, 4-47
FMSRNGS e 4-47
FMSUN 4-46
FOION] e 4-22
FOOFF e, 4-22
FPL e, 4-30
FPU L, 4-30
B 4-22
B 4-32
FXOFF e 4-32
FXON e, 4-32
GEX OFF e 4-26
GEXON e 4-26
GTEX e 4-26
GTPOS . e 4-26
GTSLP -, 4-26
GUSLP + 4-26
GTSLP FALL e, 4-26
GESLP RISE . 4-26
FTSRC. e 4-26
GTSRC EXT e 4-26
GTSRCTVH L 4-26
GTSRCTVV e, 4-26
GTSWPOFF.. 4-26
GTSWP ON e, 4-26
GTTVH ..o, 4-26
GTWID 4-26
G e 4-48
HCCMPRS OFF L., 4-44

43
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HCCMPRS ON .o 4-44
HCDEV FDD e 4.44
HCDEV PRT . 4-da
HCEILE e 4-44
HCIMAG COL e 4-44
HCIMAG GRY e 4-44
HCIMAG MON e, 4-44
HCIMAG SCOL oo 4-44
HCOPY e 4-44
HS OFF e 4-25
HSTONT e, 4-35
HZ e, 4-48
IMAVG 4-37
IMAVGION] e 4-37
IMAVG OFF ..o 4.37
IMGSP OFF i, 4-23
IMGSP ON e 423
IMHS OFF e 4-37
IMHS ON. e 4-37
IMES3 4-37
IMLSS 4-37
IMLST e 4-37
EIMLSY v 4-37
IMM OFF e, 4-37
IMMON e 4-37
IMMDF . 4-37
IMMREF e, 4-37
IMMRES e, 4-37
IMODR e 4-37
IMPEC OFF .o, 4.37
IMPFC ON ., 4-37
TP 4-44
KZ e 4-48
LIMAPOS ABS L, 4-30
LIMAPOS BOTM oo, 4-30
LIMAPOS CENT ... 4-30
LIMAPOS REL . 4-30
LIMAPOS TOP ..o, 4-30
LIMASET 4-30
LIMPOS ABS ., 4-30
LIMPOS CENT ..o, 4-30
LIMPOS LET ., 4-30
LIMPOS REL .o 4-36
LIMSET e, 430
LIMTYPFREQ .. 4-30
EIMTYP TIME . 4-30
1 U PPV U PP PRUROTURN 4.25
LMTA OFF e 4-30
LMTAON e 4-30
LMTADEL .. 4230

LMTAIN e 4-30

4-4

. 4-33

32, 4-33

LMTB OFF e 4-3G
LMTEB ON. e 4-30
LMTBDEL ... 4-30
EMTBIN (o e 4-30
LOE e 4-44
LON Lot 4-44
LS 4-22
LTSP o) 4-22
LVEFOFF e 424
LVFON ... ST 4-24
LVEDEL e, 4.24
EVFIN L i, 4-24
MO 4-34
M e e 4-34
M 4-34
M3 4-34
MA 4-48
MO 4-34
MDFL e 4-32
MDEFZ. 4-32
IIDELT e 4.32
MDLZ e 4.32
ME 4.32
MEL e, 4-32
MIS 4-32
MK 4-32
MEBW 4-35
MECH 4-34
MECS e, 4-34
MED 4-32
MEMEKS e, 4-34
MEN e 4-32
MEOFF. ..o 4-32
MERL 4-34
MKTRACE TRA ... 4.32
METRACETRB ., 4.32
ML 4-32
MLFT e 4-33
MLELG e 4-33
MLE2 4-33
MEE3 4-33
MLF4 i, 4-33
MLES e, 4-33
MIFOG e 4-33
MLEFT e, 4-33
MLEB e 433
MLFD e 4-33
MLNT. e 4.33
MLNTO 4.33
MLNZ 4-33
MLNG 4-33
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MINA e 4-33 OHMS0 4-25
MINS e 4-33 OHMTS e, 4-23
MLNGO. e 4-33 OBW e, 4-38
MENT oo 4-33 SPM e, 4239
MENS e 4-33 OPF 4-30
MLNG e 4-33 OPR. e 4.45
MLT OFF. e, 4-33 OPREVT e 4-43
MET ON e, 4-33 PER i 4-48
MLTSCR FT e, 4-31 4-30
MLTSCR OFF e 4-3] 4-30
MLTSCR TT e 4-31 4-44
MLTSCRZM 4-31 4-44
MMS e 4.32 4-30
MN 4-32, 4-33 PIAVGION. ], 4-36
MO 4-32 PIAVG OFF o 4-36
MPA 4-32 PIT e 4-36
MPM . 4-32 PHT OFF. e, 4-36
MR 4-34 PITON 4-36
M e 4-48 PISIG OFF .o 4-36
MSEC. 4-48 PISIGON L, 4-36
MTCE 4-34 PISRTO e 4-36
MTCS i 4-34 PISTPO e 4-36
MTMEKS 4-34 PRCE e 4-34
MTSP 4-34 PKLST o, 4-33
MV e 4-48 PRRL e 4-34
MW 4-48 PEKTHIRD 4-33
MXE 4-23 PRZOOM. oo 4-22
MXL e 4.23 PLSFREQ i 4-33
MZ s 4-48 PLSLEVEL ., 4-33
NI e 4-33 PLS OFF e, 4-33
INIC e 4.35 PPA e 4-22
NIF v 4-35 PPM 4-22
NIM . e 4-35 PRT COL e 4-44
NIU e, 4-35 PRT GRY e 4-44
NORMEX i 4-47 PRTMOL e 4-44
NORMOFF 4-47 PRTMOS i, 4-44
NORM ON e 4-47 PRTSCOLL i 4-44
NQSTOFF......oi, 4-39 PRTSCOLS ... 4-44
NOSTON i, 4-39 PRTCMD ESC. ., 4-44
INSEC et 448 PRTCMD ESCR ..o, 4-44
NV 4-48 PRTCMD PCL ... 4-44
NXL e 4-32 P e 4-32
NXP i, 4-32 POl 4-33
NXR e 4-32 PON 4-33
OBW 4-38 PSU e 4-33
OBW OFF e 4-38 Pl 4-35
OBWEXE s 4-3% PWAVG i 4-38
OBWPER 4-38 PWOH L 4-38
OBWSTDEF e, 4-39 PWCHSTDEF ..o, 4-38
OBWST MNL.... 4-39 PWCHSTMNL .., 4-38
OBWST USR .o, 4.39 PWCOHST USR 4-38
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PWM oot et 1.38
PWIM oo 4-38
PWTOTAL oo 438
QA oo 443
QPO oo 4-41
(0 T 4-41
0] 4.4
0] SR 4-4]
QPAUTO oo oo 3.41
123 ST 425
RO oo 4.43
RO et 4-43
£ 7N S 4-39
123 4.44
12331 SO 4-44
23 4.25
123 01 4.31
RLN OFF o ooooovooe oo 4-31
RLN ON oo 4-31
RO TONT oo 4.25
RO OFF oo ooeoeereeeos oo £25
ROS oo 1.45
SO oo 4-45
3 4.45
82 et 4-45
YN 4.35
] SO 4.48
SCRSEL TRA ooovocoone oo 4-31
SCRSEL TRB cooovvoooooeoeeeosoee 4-31
) 5 S 4.35
SDV oo 4.33
SETDATE DATE oo 4.46
SETTIME TIME ..o 4-46
1Y 4.35
SG e 4-32
SG OFF o ooovoeooeeeeee e 4-32
SG ON oo 4.32
) SO 4-26
SIGID OFF ..o 4.23
SIGID ON cooooooovieooee 4.23
S 1Y 0] 2 T 4-40
SIMS ON oo 4-40
SN e e 426
SNGLS oo 4-26
L0 4.35
Y] [ 4.35
SP e 4-22
] Y R 4-39
STV 6 < R 4.39
SPMMOD ABS ..o 4-40
SPMMOD REL ....oooooooooeeo 4-40)

4.6

SPMST DEF e 4-39
SPMST MNL ....oooviii i, 4-39
SPMST USR oo 4-39
SPRONT [ON] oo 4-40
SPRONT OFF .o 4.40)
SPRDEL ..o, 4-40
SPREIN e, 440
SPRIN oottt 4.40
SPRILOW .o 4-40)
SPRIUP ... 4-4()
SPRTBL .o, 4-40
SPRTIN. oot 4-40
SPURI oo, 4-40
SPURIEREQ ..o 4-40
SPURTOFF, ..o, 4.4}
SPURITIME ... 4-40
SQE[ON] oo 4.33
SQEOFF. v 4-35
SR 4-26
ST e e 4.26
SV e 4-43
SVANT OFF i 4-43
SVANTON et 4-43
SVCHOFF i, 4-43
SVCHON e, 4.43
SVIIM 1o, 4-43
SVLIM 2 4-43
SVLIM 3 e 4.43
SVLIM OFF ..o 4-43
SVLIM ON e, 4-43
SVIVL OFF .o, 4-43
SVLVL ON i, 4-43
SV oo e 4-43
SVNRM OFF e 4-43, 4-47
SVNRM ON e, 4-43, 4.47
SVOLSS OFF oo, 4-43
SVOLSSON ., 4-43
SVSET OFF oot 4.43
SVSETON .. 4-43
SVSPR OFF .o 4-43
SVSPRON e, 4.43
SVTRCOFF .., 4-43
SVIRCON. .o, 4-43
SW e 4.26
SWM o 4-26
SWPONT e, 4.28, 4-20
SYMRT e, 4.39
TA e 4-28
TAD e 4-45
TAB oot 4.45
TB oo 4-28
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TBA 4-45
TBB 4-45
TG e, 4-47
TGA e 4-47
TGE e, 4-47
TGL e, 4-47
TGM i 4-47
TN e 4-38
TPL 4-29, 4-44
TIPS ettt £-29, 4.44
TRGDT e 4-27
TRGSRC e 4-27
TRGSROEXT e, 4-27
TRGSRC FREE ..o 4-27
TRGSRCLINE.... 4-27
TRGSRC TVH 4-27
TRGSRCTVV i 4-27
TRGSRC VIDEO (i 4-27
TRIGSLP- i, 427
TRIGSLP FALL e 4-27
TRIGSLPRISE. ... 4-27
TRIGSLPT o, 4-27
TS 4-26
TVH e 4-27
TVHNT e, 4.27
TVHPS e 4-27
U 4-48
USEC e 4-48
N s 4-48
VA e 4-25
VB 4-25
VI e e 4-27
VIDMOD e 4-35
VIDMOD [ON] . 4-35
VIDMOD OFF ..o 4-33
VOLT e 4-48
WDO OFF e, 4-31
WDO ON e 4-31
WDOSWPOFF e 4-31
WDOSWP ON L, 4-31
WX s 4-31, 4-38
WX 4-31. 4-38
WRBW OFF e 4.25
WRBW ON . e 4-25
XDB e 4-33
XD et 4-35
KDR 4-35
ZMPOS e, 4-31
ZMWID e 4-31
LS i s 4-22

4-7
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4.2

4.2.1

4-8

GPIB Remote Programming

The spectrum analyzer is equipped with a GPIB (General Purpose Interface Bus) that complies with TEEE
Standard 488.1-1978. This bus allows you to attach and use an external device to remotely control the spec-
trum analyzer.

GPIB

The GPIB is 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 1o 15
devices in paraliel 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 Hsteners can exist on the GPIB bus.

o Controller  Specifies which devices are designated as “talkers”™ or “listeners™. Only one active con-
troller can operate on the GPIB bus. Conirollers used 1o control IFC and REN mes-
sages are referred o as system controllers.

When there are multiple controliers attached 1o the bus, the system controller becomes the active controfler
by default. Other devices that can act as controllers operate as addressable devices when the systemn is ac-
tivated.

The TCT (Take Conirol) interface message is used to set a controller other than the system controller as
the active coniroller. After this setting is made, the system controller becomes mactive.

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
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4.2.2 GPIB Setup

(1} Connecting the GPIB

The following figure shows the standard GPIB connector and how it can he 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 systerm must not be more than 20 m {vou can calculate the
current cable length using the formula total leagth = n x 2 m, where, n is the number of devices to be
connected. including the GPIB controller).

* Nomore than 15 devices can be connected to a single bus systent.

*  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 shoald he 10m or less (2 m x 3 de-
vices = 10 m). There is no restriction on the length of the cables between the individual
devices as long as the total lengih does not exceed 10 m. However, if you connect 10
devices or more, make sure that at least some of the cables attaching the devices are less
than 2 m so that the total is less than 20 m.
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2

(3

Setting the GPIB Address
The GPIB Address dialog box is displayed.

I. Press CONFIG and GPIB.
The GPIB Address dialog box is displaved.

2. Use the data knob, the step keys. or the numeric keys to set the GPIB address as
required.

3. Press ENTER (Hz) 10 set the address.

Turning the display off

If the screen display is turned off. the speed of measurements made using GPIB control increases.

1. Press CONFIG and Annotation ON/OFF (OFF).
OFF is selected, and all indications except for the trace are removed.

4.2.3  GPIB Interface Functions

Code Description
SHI Source handshake
AH1 Acceptor handshake
Té Basic talker, serial polling, Hstener-specified talker cancel
TEQ Extended talker (not availabie)
14 Basic listener function, talker-specified listener cancel
LED Exiended listener (not available)
SR1 Service request function
RILI Remote, local, local lockout
PPO Paraliel poiling (not available}
DCl1 Device clear
DTG Device trigger (not available}
Co System controlier (not available)
El Using open-collector bus driver

4-10
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4.2.4 Responses to Interface Messages

Responses to Interface Messages

The IEEE Standard 488.1-1978 defines how the spectrum analyzer responds to interface messages. The
responses are described in this section.

For information on how to send interface imessages to the spectrim analyzer, refer to the instruction man-
ual of the controlier you are using.

(1

(3)

“)

Interface Clear (JFC)

The IFC message is transmitted divectly to the spectrum analyzer through a signal line, The message
allows the spectrum analyzer @ stop the operation of the GPIB bus. Although all input/output oper-
ation 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 spectrum analyzer through a signal line. If the spec-
trum analyzer is specified as a listener when the message is true, the spectrum analyzer is in remote
mode. The spectrum analyzer remains in remote mode until the GTL message is received, REN
becomes false, or you press the LOCAL key.

When the spectrum analyzer is in local mode, it ignores all received data, and key inputs {except for
LOCAL key input) and when the spectrum analyzer is in LOCAL LOCKOUT mode, it ignores ail
key input.

Serial Polling Enable (SPE)

When the spectrum analyzer is receiving a message from an external device, it is in serial polling
mode. If the spectrum analyzer is specified as a tatker in this mode. it sends status bytes instead of
normal messages. The spectrum analyzer remains in the serial poiling mode until the SPD (Serial
Polling Disabie) message or the IFC message is received.

When the spectrum analyzer sends an SRQ (Service Request) message to the controller, bit 6 (RQS
bit} of the response data is set to | (true). When the spectrum analyzer has finished sending this mes-
sage, the RQS bit reverts to (} (false). The SRQ message is sent directly through a signal line.
Bevice Clear (DCL)

When the spectrum analyzer receives a DCL message, it performs the following actions:

»  Clears the mput and cutput 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 spectrum analyzer receives the DCL message, it does not do the following:

= Changes data set or stored 1n the spectrum analyzer,

* Interrupt front panel operation.

»  Modify or interrupt any specirum analyzer operations being executed.

*  Change any status bytes other than MAV (MAYV becomes 0 when the output buffer is cleared).

4.11
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4.2.5

4-12

{3)

(6)

(7)

Selected Device Clear (SDC)

The SDC message operates in the same manner as the DCEL message. However. it is executed only
when the spectrom analyzer is a listener. In other cases, the SDDC message is ignored.

Go to Local (GTL)

The GTL message puts the spectrum analyzer into local mode. Tn local mode, all the operations nor-
maily accessible from the front panel are available.

Local Lockout (LLO)

The LLO message puts the spectrum analyzer in the local lockout mode. If the spectrium 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 spectrum analyzer 1o local mode from the
local lockowt mode:

*  Send a GTL message to the spectrum analyzer
*  Set the REN message to faise (the local lockout mode wili be canceled)

»  Turn the spectrum analyzer power off and on again

Message Exchange Protocol

The spectrom analyzer receives program messages from controliers or other devices through the GPIB bus
and generates response data. Program messages include commands, queries {commands used to query re-
sponse data} and data. The procedure used to exchange these commands. queries and data is explained in
this section.

(hH

GPIB Buffers
The spectrum aalyzer is eguipped with the following two buffers:
(2} Input Bufier

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 buffer:
« Turn the spectrum anakyzer power on.
s Execute DCL or SDC.
(b) Output Buffer
The output buffer is used to store dats which i3 going to be read from the controller (1024 bytes).
Use either of the following two methods to clear this buffer:
*  Turn the spectrum analyzer power on.

»  Execute DCL or SDC,
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(2)

4.2.6 Command Syntax

Message Exchange

GPIB control between a confroller and a device consists of two main elerents; command message
analysis (by the parser) 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 query is. the spectrum analyzer generates data in the output
butfer in response (that is, to output data a query must be sent immediately before the data).

Command Syntax

Command programs for the spectrum analyzer are defined using the following format:

(2

(3)

{4)

<Space (space charactersy>

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 coramand that has no hierarchical structure.

You can form a query command by attaching a 77 in the rear of a header,

Space (Space Character)

You shouid separate the header from the data by one or more spaces, however spaces may be omit-
ted.

Data

When the commund 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 4.2.7 “*Data Formats.”
Writing Multiple Commands

You can write muitiple commands by separating them with semicolons in one line.
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4.2.7 Data Formats

4.2.7 Data Formats

The spectrum analyzer uses the following data formats for the input and output data.

ey

(@

4-14

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.
+ Indeger type: NR1 format
¢ Fixed-point type: NR2 format
+ Floating-point type: NR3 format
Units

The table below lists the units that you can use.

Unit Exponential Description
GZ 1 Frequency
MZ 10° Frequency
KZ 10° Frequency
HZ 1Y Frequency
VOL.T 109 Voltage
MV 107 Voltage
uv 10" Voltage
NV 107 Voltage
MW Hos Power
DB 1" dB correspondence
MA 10 Etectric Current
SC 1Y Second
MS 107 Second
Us 107 Second
PER 109 Percentage
% 1% Percentage
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4.2.8

4.2.8 Status Byte

Status Byte

The spectrum analyzer has 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 byie and event assignments operation maodels.

(1) Status Register

The spectrum 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.

{a}

(b

{c)

Condition LEvent Enable
register register register
0 » 0 e & - 0
n-1 B n-1 o & - n-1
n - n & ] n
i ]
OR

Condition Register

The condition register continuousty monitors the status of devices, showing their latest status.
However, this register is used internally, so no data can be written into or read out from this
register.

Event Register

The event register latches and retains the statys information from the condition register {in some
cases. It retains status changes).

Once the register is set, the condition s maintained until a query command reads out the
information or the register is reset by means of the *CLS command.

No data can be written into the event register.

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 1s ANDed with the event register. The OR of the result
of the AND operation is generated as a sumnmary. The summary is written into the following
status byte registers.

Any data can be written into the enable register.

The following three types of stalus registers are used in the spectrum analyzer:
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4.2.8 Status Byte

»  Status byte register
+  Standard event register

+  Standard operation status register

The arrangement of the status registers of the spectrum analyzer are shown in Figure 4-1.

The status registers ave shown in detaif 1n Figure 4-3.

Standard operation Standard event Output
status register register buffer
N 4
Status byte MSS X
RQS

Service request

Figure 4-1 Arrangement of the Three Status Registers

4-16
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OPREVT? QPR

Printing

Averaging

Measuring

Sweeping

Catibrating

-~

Standard operation
status register

‘E5R?

“ESE

Power on

Command

enor

Execution

enr

Device dependent

efror

Query

eror

Standard event
register

4.2.8 Status Byte

'_‘\ STE?

— OFR

MSS | RQS

ESB

MAY

Uncai
status

Status byte register

Figure 4-2 Details of the Three Status Registers

SRQ
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4.2.8 Status Byte

{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 decimul value.

-

Set of Service Request Enable Register: *SRE

Set of Standard Even Status Enable Register: *ESE

Set of Operation Status Enable Register: OPR

Example:

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 op-
eration slatus register is set o one.
PRINT @8;"0OPR16” {An example of the program in NE8BASIO)
OUTPUT 708;*0PR16"  (An example of the program for the HP200 and

300 series)
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 | when the OPR bit or the ESB bit
is set to one.
PRINT @8;"SRE160” (An example of the program in N8BBASIC)
OUTPUT 708, *S5RE160™  (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 Functional definition Description
15t0 10 This is always 0
9 Printing This is set to 1 at the end of printing
8 Averaging This 1s set to | when averaging is completed
Tw3 This is always O
4 Measuring Thig s set to 1 at the end of sequence measurement
3 Sweeping This is set to ] when sweeping is completed
21 This is alwayvs
0 Calibrating This is set o 1 when calibration data acquisition finishes

4-18
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)

4.2.8 Status Byte

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 requesi. As a resalt, 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 4-3.

k.
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=wi
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v W
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et
[i—
foy
o]
=
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[

©
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i
v
e
.
'
I
v
I
'
H
H
H
H
:

<
RSN

Figure 4-3 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.
+ Bt 6 (MSS) of the status byle 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 RS is reset to 0. Gther bits are not
cleared until each factor has been reset to 0.

When the *CLS and 52 commands are executed. the status byte register, the RQS bit, and the MSS
bit can be cleared. Consequently, the SR(Q) line is now false.

4-19
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4.2.8 Status Byte

The table below explains the meanings of the bits in the status byte register.

Bit

Functionat definition

Description

OPR

The OPR bit is a summary of the standard operation status
register.

MSS

The RQS bit is true when the MSS bit of the status byte
register 15 set to 1. The MSS bit is the summary bit for the
engire status data structure.

The serial poll cannot read out the MSS bit. (However. the
MSS bit is understood to be 1 when the RQS bitis 1)

To read the MSS bit. use the common command *STB?.
The *STB? command can read out bit 0 to 5 and bit 7 of
the status byte register and the MSS bit. In this case,
neither the status byte register nor the MSS bit can be
cleared.

The MSS bit cannot become O until all the unmasked
factors in the status register structure have been cleared.

ESB

The ESB bit is a summary of the standard event register.

MAY

Summary bit for the outpat buffer.
This instrument does not use this bit.

3tol

This is always 0.

UCAL

This 1s set to 1 when an signal fevel error occurs because
the sweep is too fast.
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4.2.8 Status Byte

(5)  Standard event register
The tabie below explains the meanings of the bits in the standard event register.
Bit Functional definition Description
7 Power on This is set to 1 when the spectrum analyzer is
switched on
6 This is always 0
5 Command Error This is set to ! when the parser finds a syntax error
4 Execution Error This is set 1o 1 when the system fails to execute an
instruaction received as a GPIB command for some
reason (such as out-of-range parameter)
3 Device Dependent This is set to | when errors other than command
Error EFIOFS. €XECULION eITOrs. OF GUETY BrTors Occur
2 (Query Error This 15 set to 1 when no data exists or data has been
deleted when the controller attempts to read out data
from the spectrum analyzer
1 Request Control Not supported in the spectrum analyzer
0 Operation Complete | Not supported in the spectrum analyzer

4-21
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4.2.9 GPIB Comunand Codes

4.2.9

GPIB Command Codes

The following tables list the GPIB commands by function.

Listener Code Column:

Output Format Column:

An asterisk (¥) in the Listener Code Column indicates that the function re-
quires numeric data together with the function code.

The sign /***/1n the Listener Code Column indicates that the function requires
character string data together with the function code.

FON]. [ON.] and numeric data are omissible.

String data such as file name, label and 8o on can receive characters, which are
found after the command and prior to the delimiter, as input values. However,
when data begins with a */7, the characters between /7 and ™/ are received as
input.

A comma (.} in the Output Format column indicates that multiple items are
outpui.

ON/OFF or AUTO/MANUAL in the Cutput Format column indicates that the
code outpuis 1 or (), respectively.

All frequencies are in hertz (Hz), and all times are in seconds. Levels are out-
put in the currently displayed unit.

Table 4-1 Frequeney (1 of 3)

Tatker Request
Function Listener Code
Code Output Format
Center frequency CE=* CF? Fregquency
CF Step size CS* CS? Frequency
CF Step AUTO CA CA7 O:Manual
1:Auto
Frequency offset ON FO[ON,]*® FO? Frequency
OrF FO OFF FOON? (:OFF
LON
Start frequency FA = FAT Frequency
Stop frequency FB * FB? Frequency
Freguency span SP=* Sp? Frequency
Full span ES — —
Zero span Z8 - —
Peak zoom PKZ0OOM — —
Last span LTSP — e
IS — —
Preselector Auto PPA
Manual PPM* PPM? Integer (-127 to 127) 1D

(*1} Preselector is available for the R3162/72/82 only.
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Table 4-1 Frequency (2 of 3)

4.2.9 GPIB Command Codes

Talker Request
Function Listener Code
Code Output Format
Freguency setting mode
Frequency input mode | FINPMD FREQ FINPMD? O:Frequency
Channel type 1 input FINPMD CHI 1:CH Type 1
mode
Channel type 2 input FINPMD CH2 2:CH Type 2
mode
Start channel offset FACHO * FACHO? Frequency
Stop channel] offset FBCHO * FBCHG? Frequency
Camier channel setting CH* CH? Integer (channel number)
Center channel setting C¥FCH * CECH? Integer (channel number)
Start channel setting FACH * FACH? Integer (channel number)
Stop channei setting FBCH * FBCH? Integer (channet number)
Channel type 1 {1y
Table T input CHED1 = % % x = B —_—
Table 2 input CHED2 — —
Table 3 input CHED3 — o
Table | for Channel type 1
Enabie CHTBL. ENBL CHTBL1? (:Enable
Disable | CHTBLI DSBL 1:Disable
‘Table 2 for Channel type |
Enable CHTBL2 ENBL CHTBL2? (:Enable
Disable | CHTBL2 DSBL 1:Disable
Table 3 for Channel type 1
Enable CHTBL3 ENBL CHTBL3? (:Enable
Disable | CHTBL3 DSBL 1:Disable
Channel type 2 (*2)
[nput CHEDIN » = * * — —
Deletion | CHEDDEL — —
Internal mixer MXl1 MXR"? (:INT (Internal)
External mixer MXE EXT(External)
Signatl Ident ON SIGID ON SIGID? 0:0FF
OFE SIGID OFF I:ON
Image Suppress ON IMGSP ON IMGSP? 0:0OFF
OFF IMGSP OFF 1:ON
Band selection BND * BND? Integer
Band lock ON BNDLC ON BNDLC? (:0OFF
OFE BNDLC OFF BON

(*1) Specity the asterisks in order of the start channel number, stop channel number. start frequency, chan-
nel spacing and channel offfset.
(*2) Specity the asterisks in order of the channel number, carrier frequency, start frequency and stop fre-

quency.
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4.2.9 GPIB Command Codes

Table 4-1 Frequency (3 of 3)

Talker Request
Function Listener Code
Code Cutput Format

Average loss AGL * AGLY Level

ON AGL ON [#] AGLON? 0:OFF

QFF AGL OFF LON
Loss vs Freg ON LVF ON LVE? 0:0FF

OFF LVF OFF 1:ON
Loss vs Freq input LVFIN ** % (¥3) —_ —
Loss vs Freq deletion LVFDEL - —

(*3) Specify asterisks (¥} in the order of frequency, level (n-) and level (n+).

4.24
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Table 4-2 Level

4.2.9 GPIB Commuand Codes

Talker Request
Function Listener Code
Code Output Format
Reference level RL * RL? Level
ATT AT* AT? Level
ATT auto AA AAY O:Manual
1:Auto
XdAB/MDiv DD # DD? 0. 10dB
1: 3dB
2: 2dB
3. 1dB
Linear x | LI _— e
Level offset ON RO [ON,]* RO? Level
ROON? 0:QFF
OFF RO OFF 10N
Hi Sens ON HS{ON] HS? {: OFF
OFF HS OFF 1: ON
fnput 300 OHMS0 OHM? (1500
758 OMM73 1:75Q (21
Display unit
dBm AUNITS DBM AUNITS? 0:dBm
dBmV AUNITS DBMV L;dBmV
dBuVv AUNITS DBUV 2:dBuVv
Volts AUNITS V 3V
Watts AUNITS W 6:W
Table 4-3 BW
Talker Request
Function Listener Code
Code Output Format
RBW RB* RB? Frequency (*3)
RBW auto BA BAY O:Manual
1:Auto
VBW VB* VB? Frequency (*23
VBW auto VA VA? O:Manual
1:Auto
Couple ALL auto AL AL? 0:Manual
i:Auto
Wide RBW ON WRBW ON WRBW? 0:0FF
OFF WRBW OFF 1:ON

{*1} Only the R3132 can use both 30 2 and 73 £2 as the input impedance.

(*2) When the wide RBW is turned on. the VBW is set at 0 Hz.

{*3) The RBW is set to 0 Hz when OPT73 (FM Demeod) is turned on, and Range is set 10 500 kHz/ or more.
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4.2.9 GPIB Command Codes

Table 4-4 Sweep

Talker Request

Function Listener Code
Code Cuiput Formaat
Sweep time Sw SW?. Sweep Time
5T+ ST Sweep Time
SWP auto AS ASY {:Manual
1:Auto
Sweep mode - SWM? (:Normal & Full
I:Normal & Win
20:Single & Fuli
21:Single & Win
Sweep mode :Normal CONTS — —
SN - —
Sweep mode :Single Sl — | e
SNGLS — —
Take Sweep (Used to wait T8 — —_—
unti] the sweep is complete.)
Sweep Reset & Stant SR — —
Gate Sweep ON GTSWP ON GTSWP? 0:OFF
OFF GTSWP OFF 1:ON
Gate position GTPOS * YITPOS? Time
Gate width GTWID * GTWID? Time
Gate Slope - GTSLP - GTSLP? O+
GTSLP FALL 1:-
Gate Slope + GTSLP +
GTSLP RISE
Gate Source — GTSRC? 3TV-V
4 TV-H
3EXT
Gate Source  EXT Trigger | GTSRCEXT — —
GTEX® GTEX? Level (Real number)
TV-¥ GTSRCTVV —_ .
TV-H GTSRCTVH — —
GTTVH* GTTVH? No. (Integer)
External Gate IN  ON GEX ON GEX? 0:0FF
L:ON
OFF GEX OFF GEXON? 0:OFF
1:ON
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4.2.9 GPIB Command Codes

Table 4-5 Trigger
Talker Request
Function Listener Code
Code Output Format
Trigger Mode —— TRGSRC? 0:Free RUN
1:Line
2:Video
3TV-V
4TV-H
3:Ext
FREE RUN TRGSRC FREE e —_
LINE Trigger TRGSRC LINE P —_
VIDEO Trigger TRGSRC VIDEO -— —
- VI* VI? o Integer}
External Trigger TRGSRC EXT — —
EX EX? Level (Real number)
TV-V Trigger TRGSRCTVV — —_
TV-H Trigger TRGSRC TVH —_— R
TVH* TVH? No.(Integer)
Trigger Slope + TRIGSLP+ TRIGSLP? 0+
TRIGSLP RISE
Trigger Slope - TRIGSLP- ir-
TRIGSLP FALL
TV system NTSC TVHNT TVSYS? 1. NTSC
PAL&SECAM TVHPS 0: PAL&SECAM
Trigger Delay TRGDT # TRGDT? Time
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42,9 GPIB Command Codes

Table 4-6 Trace (1 of 2)

Talker Reguest

Function Listener Code
Code Output Format
Trace A e TA? HI LOW
0O: 0: Write
INORM 1 View
2:A-DEL-»A  2: Blank
3:A-B—=A 3 Max Hoid
4 B-A—=A 4: Min Hold
5 3: Averaging
6: 6: Power AVG
A write AW —_— —_—
A view AV — —
A blank AB e P
A max hold AMAX ON AMAX? 0:QFF
A max hold QFF AMAX OFF 1:ON
A min hold AMIN ON AMIN? (:OFF
A min hold OFF AMIN OFF 1:ON
A Averaging times SWPCNT # SWPCNT? Average times
AG* ALY Average times
Stari AAVG ON AAVG? 0-OFF
AGR 1ON
Stop AAVG OQFF
AGS
Pause AGP AGP? {:Continue
Continue AGC 1:Pause
1 ume AGSGL AGSGLY {:Continuous
continuous AGCNT 1:1 time
Power Average AON APAVG ON APAV(G? 0: QFF
OFF APAVG OFF 1: ON
Pause AGP AGP? 0: Continue
Continue AGC 1: Pause
1 time AGSGL AGSGL? 0: Continuous
continuous = AGCNT 1: 1 time
Math A A-B—A ABA —_— —_—
B-A—A BAA B R
A-DL-2A ADLA — —_—
Trace B —_— TB? (:Write
1:View
2:Blank
3:Max Hold
4:Min Hold
S:Averaging
6: Power AVG
B write BW B e
B view BY —_— —_—
B blank BB - P —
B max hold BMAX ON BMAX? (:OFF
B max hold OFF BMAX OFF [:ON
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Table 4-6Trace (2 of 2)

4.2.9 GPIB Command Codes

Talker Request
Function Listener Code
Code Qutput Format
B min held BMIN ON BMIN? 0:0FF
B min hold OFF BMIN QFF 1.ON
B Averaging times SWPCNT * SWPCNT? Average times
BG * BG? Avegrage times
Start BAVG ON BAV(G? 0:0FF
BGR 1:ON
Stop BAVG OFF
BGS
Pause BGP BGP? (-Continue
Continue BGC 1:Pause
1 time BGSGL BGSGLY 0:Continuous
continuous | BGONT 1:1 time
Power Average B ON BPAVG ON BPAVGY 0: OFF
OFF BPAVG OFF 1: ON
Pause BGP BGP? 0: Continue
Continue BGC i:Pause
| fime BGSGIL BGSGL? (0: Continuous
continuous | BGCNT 1: 1 time
Store A — B BSTORE —— —-
Store B —> A ASTORE — “'_
Number of trace points 501 TPS TP? 3:501
Number of trace points 1001 | TPL [:1001
Director Mode A
Normal DET NRM DET? 0:Normal
Positive DET POS 1:Positive
Negative DET NEG 2:Negative
Sample DET SMP 3:Sample
Director Mode B
Normal DETB NRM DETB? 0:Normal
Positive DETB POS 1:Pasitive
Negative DETB NEG 2:Negative
Sampie DETB SMP 3:Sample
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4.2.9 GPIB Command Codes

Table 4-7 Pass/Fail

Tulker Request

Function Listener Code
Code Output Format
Pass/Fail judgement  ON PFC ON PEC? 0:0FF
OFF PFC OFF 1:ON
Reading the judgment result | — PFJ? {1Pass
1:Fail
Reading the judgment resuli | — OPE? {):Pass
{in detail I:Fail(Uppen
2 FailLower)
3:Fail{Both}
4:Error
Upper Fail Point e FPU? n<DLM> {111 <DDLM>...
Lower Fail Point — FPL? n<DLM> f1.11<DLM>...(*1)
Frequency Domain input selection | LIMTYP FREQ LIMTYP? 0:Freq (*2)
Time Domain input selection | LIMTYP TIME 1'Time
X-position mode:
Absolute LIMPOS ABS LIMPOS? (:Absolute
Relative (Left) LIMPOS RIEL I Rejative(Left)
LIMPOS LFT 2:Relative(Center)
Relative{Center) LIMPOS CENT
Y-position mode:
Absolute LIMAPQOS ABS LIMAPOS? (:Absolute
Relative(Top;} LIMAPOS REL I:Relative(Top. Center)
LIMAPQOS TOP 2:Relative(Bottom)
Relative{Bottom) LIMAPOS BOTM
Relative(Center) LIMAPQS CENT(*3)
X-offset LIMSFT # LIMSFT? Frequency/Time
Y-offset LIMASFT * LIMASET? Levei
Limnit Line 1
ON EMTA ON LMTA? 0:0OFF
OFF LMTA OFF 1ON
Datainput | EMTAIN * % - {(F2)(*4)
Dataerase | LMTADEL — (*2)
Limit Line 2
ON [LMTB ON LMTB? (:OFF
QFF LMTB OFF L:ON
Data input | LMTBIN = * — (%2}
Data erase | LMTBDEL — (*2)

{(*1) n = Number of points fu. In = Frequency (Time), Level <DLM> = Delimiter
{*2) To use this function, first select Domain using the LIMTYP command.
{*3) Enabled when OPT73 (FM Demod) is tarned on. Relative {Top) and Relative (Bottom) cannot be

used.

{*4) To enter limit line data used with OPT73 (FM Demod). first turn FM Demod on.
To enter limit line data used with OPT73 sensitivity measurements, first tum sensitivity on.
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Table 4-8 Display

4.2.9 GPIB Command Codes

Talker Request

Function Listener Code
Code Output Format
Prsplay Line Level DL * DL? Level
DLON? 0:0FF

ON DL ON {.#] 1:0N

OFF DI. OFF
Reference Line Level RLN RIN? Level

ON RLN ON|,*] RLNON? 0:0OFF

OFF RLN OFF LON
Window ON WDO ON WDHO? 0:0FF

OFF WDO OFF 1:ON
Window center position WLX * WLX? Frequency
Window width WDX * WDX? Frequency
Window Sweep  ON WDOSWP ON WDOSWP? 0:0FF

OFF WDOSWP OFF 1:ON
Zoom MLETSCR ZM METSCR? (:QFF
FT MITSCR FT 1:200M
T MLTSCRTT 2:FT
Z0O0M OFF(Screen Reset) MLTSCR OFF 3T
Zoom position ZMPOS * ZMPOS? Frequency/Time

Width ZMWID * ZMWID? Frequency/Time

Activating the upper screen SCRSEL TRA SCRSEL? O:Upper
Activating the lower screen SCRSEL TRB I'Lower
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4.2.9 GPIB Command Codes

Table 4-9 MKR (1 of 2)

Talker Request
Function Listener Code
Code Ouiput Format
Marker ON MN = (*13 MN? (1 OFF
1: Normal
2: Delia
OFF MKOFF
MO
Normal Marker MK = —— —_—
(AMarker OFF) MKN * — e
AMarker ON MEKD * —_ —
Marker frequency — ME? Frequency (Time)(*1}
Marker Level R ML.? FLevel(*1)
Frequency + Level e MEL? Frequency (Time}. Level(*1)
Normal marker absolute value
Frequency — MDF1? Normal MKR frequency
Level — MDL1? Normal MKR level
AMarker absolute value
Frequency —_— MDE2? Delta MKR frequency
Level e MDL2? Pelta MKR level
FixedaMarker
ON FX ON XY 0:0FF
OFF FX OFF 1:0N
MKR step Size MPM * MPM? Frequency {Time)
MKR step auto MPA MPA? 0:Manual
P Auto
Signal Track
ON SGON SG7 G:OFF
OFB SG OFF 1:ON
MKR CoupleON CPLLMK [ON] CPLMEK? 0:OFF
OFF CPLMK OFF I'ON
MER move A Trace MKTRACE TRA MKTRACE? (:Blank
B Trace MKTRACE TRB I:A Trace
2:B Trace
Peak Search PS —_— —_—
Next Peak NXP —_— —
Next Peak Left NXL — S
Next Peak Right NXR o L
Min Scarch MIS — S —
Max-Min Search MMS — —
Continuous Peak?
ON CP ON cp? 0:0FF
OFF CP OFF 1:ON

{*1):Whes using the delta mode. the frequency or level difference is used.
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4.2.9 GPIB Command Codes

Table 4-9MKR (2 of 2)
Talker Request
Function Listener Code
Code Output Format
Peak AY div DY = DY? AY{real value)
Peak range
Normal PSN PKRNG? 0:All
Upper side PSU 1:Upper
Lowerside | PSL 2:Lower
Malti Marker ON MLT ON MLT? 0:0FF
OFF MLT OFF 1:ON
Moving the active marker MK * — —
MEKN = —_ ——
MN * —_— —
Malti Marker Nol ON MLNL * — | e
OFF MLF1 __ .
Malti Marker No2 ON MEN2 * e -
OFF MLE?2 e .
Malti Marker No3 ON MEN3 = — B
OFF MLF3 — —
Malti Marker No4 ON MILNg = — -
OFF M4 S -
Malti Marker No3 ON MILN3 * —_— o
QFF MLF5 . .
Malti Marker No6 ON MILNG * — S
OFF MIFE ] e -
Malg Marker No7 ON MILN7 = — S—
OFF MLF7 — .
Malti Marker No8 ON MLNS = — _—
OFF MEFE ] e -
Maiti Marker No9 ON MLN9 * — —
QFF MLFO | _
Malti Marker No10 -~ ON MLNI1O * — 10 frequencies + AMKR
OFF MLF10 — 10 levels + AMKR
Malti Marker Frequency — MLSF? n<DIM=> f1<DLM>... {*1)
Malti Marker Level — MI.SL.? n<DLM> {1<DLM>... (*2)
Peak List Frequency PLS FREQ — o
Level PLS LEVEL — —_
OFF PLS OFF — —
Peak list query — PKLST? n<PDLM:> fi,l1<DLM>... {(*3)

(*1yn =11 (fixed) fn = 10 different frequencies + AMKR, <DLM> = Delimiter
"2y n =11 (fixed) In = 10 different levels + AMKR, <DLM> = Delimiter
{*3) n = Number of Peaks fn, in = Frequency (time). fevel <DLM> = Delimiter
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4.2.9 GPIB Command Codes

Table 4.1 MKR >

Talker Request

Function Listener Code
Code Output Format
MKR — CF MKCF _ -
MC S— S
MKRA ~» CF MTCF - —
MKR > REF MEKRL — e
MR — -
PEAK — CF PKCF — -
PEAK - REF PKRL ] e - -
MEKRA — SPAN MTSP —_ _
DS — —_
MKR — CF Step MKCS — e
MO - .
MKRA —» CF Step MTCS S e
M1 — -
MEKR — MKR Step MKMKS —_— _
M2 S— .
MKRA —> MKR Step MTMKS — .
M3 — —
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Table 4-11 Meas (1 of 3)

4.2.9 GPIB Command Codes

Talker Request
Function Listener Code
Code Output Format
Notze/Hz NI * NI? Frequency
dBnvHz ON NIM NION? 0.0FF
dBp.VN'Hz ON NiU 1:dBm/Hz
dBe/Hz ON NIC 2:dBUV/VHz
Noise/Hz OFF NIF 3:dBc/Hz
Noise/Hz value — NIRES? Level
XdB Down width MEBW = MKBW? Level
XdB Down Xbp -
lef XDL e e -
right XDR
XdB relative DCO DC? (:Relative
XdB abs. left DC1 1. Absolute (left side)
XdB abs. right DC2 2:Absolute {right side)
Continuous dB down  ON CDB ON CDbRB? 0:0FF
OFF | CDB OFF 1:ON
3rd Order meas PKTHIRD —— ] e
AM Modudation (% AM) AMMOD [(ON] AMMODON? | ¢:0FF
AM Modulation QFF AMMOD OFF 1:ON
AM modulation factor AMMOD? Value (%)
AM video modulation factor VIDMOD [ON] VIDMODON?! | 0.0OFF
(%AM Video) {:ON
AM video modulation factor VIDMOQD OFF
OFF
AM video moduiation factor VIDMOD? Value (%)
valie
FM frequency deviation (FM FMMEAS [ON] FMMEASON? | 0:OFF
Meas) 1ON
FM frequency deviation OFF | FMMEAS OFF
EM frequency deviation valge | - FMMEAS? Frequency
Modulation frequency input FMMODF [ON,|* FMMGDE? Frequency
ON
OFF FMMODF OFF FMMODFON? | 0:0FF
1:0ON
Sound Mode
ON  (AM or FM) SON sD? G:0FF
ON  (AM) SAM FON(AM)
ON  (FMD SFM 2:ON(FM)
OFF SOF
Volume SDv = SDV? Volume (Integer)
Pause 1ime pPU * PU? Time
Squelch ON SQE {ON,}* SQE” Level
Squelch QFF SQE OFF SQEON? 0:0FF
ON
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4.2.9 GPIB Command Codes

Table 4-11 Meas (2 of 3)

Talker Request

Function Listener Code -
Code Oatput Format
T;.hase noise C/N measurement mode
measurement ON CNIS ON CNISON? & OFF
QFF CNIS OFF 1 ON
Offsel frequeacy dataread- | — CNIS? n<BLM= 11, 1 <DLM>.(*1)
out

Table input

CNOFSIN *

Offset frequency

Deleting the 1able

CNOFSDEL

Signal rack  ON

CNSIGON

CNSIG?

(: OFF

OFF CNSIG OFF 1-ON
Average number CNAVG[ON]* CNAVG? Integer (2 10 9949}
CNAVG OFF CNAVGON? 0: OFF
1. ON
Phase jitter Phage jitter measarement
measarement | ode
ON PHT ON PHTON? 0. OFF
OFF PHT OFF I ON
Result value readout — PIIT? Carrier level, total 5B noise and phase jiger
Starn oftfset frequency PISRTG * PISRTOY Offset frequency
Stop offset frequency PISTPO# PISTPO? Offser frequency
Signal track  ON PISIG ON PISIG? 0 OFF
OFF PISIG OFF - ON
Average number PIAVGION* PIAVGY? Intecer (2 10 Y99)
PIAVG OFF FIAVGON? {0 OFF
1:ON

"1y a=Set number
fr=0ftset frequency
Im=bovel
<DILM=>=Delimiter
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Table 4-11 Meas (3 of 3)

4,2.9 GPIB Command Codes

. o Talker Reguest
Function [istener Code -
Code Output Format
M IM measurement mode
measurement ON IMM ON IMMON? & OFF
QFF MM OFF {: ON
Reterence wave data sead- [ IMMREE? Freguency, Level
vut
Pelm freguency readout — IMMDF? Delta frequency
Bistortion signal data read- | — IMMRES? p<DLM=LLT, LI UL, UTT<DLM=, (%1
O
Dregree setting IMODR * IMODRY Degree (3.3.7.9)
Criteria input
3 rd order IMLS3 = iMI.537 fevel
§ th order IMLS5 * IMES5? i.evel
7 th order IMLS7 * [M1.S77 Eevel
Y th order IMLSY * [MES97 Level
Pass/Fail judgment
ON IMPFC ON IMPEC? 0 OFF
OFF IMPEC OFF 1:ON
Average number IMAVG IMAVG? lateger (2 10 9949)
IMAVG [ON,] * IMAVGON? 0: OFF
I ON
IMAVEG OFF
Hi Sens (IM Meas)
ON IMHS ON IMHS? 0 OFF
OFF IMHS OFF 1:0N

(*1) n: Result set pumber corresponding to the degree

LLn: Level difference in the lower frequency signal

LIn: Pass/Fail judgment result for the lower trequency signal
0: Pass
I: Fail
-1 Judgment off

Ul Level ditference for the upper trequency signal

Uldn: Pass/Fail judgment resuit for the upper frequency signal
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4.2.9 GPIB Command Codes

Table 4-12 Auto Tune

Talker Request
Fanction Listener Code
Code Gutput Format
Anto Tune TN — e
Table 4-13 Counter
Talker Request
Function Listener Code
Code Outpat Format
Resolution 1kHz CNO CN? O:1kHz
100Hz N1 1:100Hz
10Hz 2:10Hz
] CN2 2T,
1Hz CN3 3:1Hz
Counter ON COUNT ON COUNT? -OFF
OFF COUNT OFF 1:ON
Counter value —_ CNRES? Frequency

Table 4-14 Power (1 of 3}

Taiker Request
Function Listener Code
Code Output Format
Channel Power PWCH PWCH? Level
PWCHON? (hOFF
1'ON
Parameter setup
Defanlt PWCHST USR PWCHST? 0:(Unused}
Manual PWCHST MNL 1:Default
Define — Default | PWCHST DEF 2:Manual
Total Power PWTOTAL PWTOTAL? Level
PWTOTALON? | 0:0FF
1:ON
Average Power PWAVG PWAVG? Level
PWAVGON? (:0FF
1:ON
Average time PWTM = PWTM? Integer (1 10 999)
Window center position WLX * WX Frequency
Window width WX * WDX? Frequency
Power QFF PWM - —
OBW Execution OBW {ON] OBWON? 0:0FF
OBW OFF OBW OFF 1ON
OBW measurement value — OBw? Center, OBW
OBW % OBWPER * OBWPER? OBW%
OBW reul-time execution OBWEXE R —_—
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Table 4-14Power (2 of 3)

4.2.9 GPIB Command Codes

Talker Request
Function Listener Code
Code Output Format
Parameter setup
Defauit OBWST USR OBWST? O:(Unused)
Manual OBWST MNL I:Defanlt
Detine ~» Defanlt | OBWST DEF 2:Manual
ACP Execution ACP [ON] ACPON? 0:0FF
ACP OFF ACP OFF 1:ON
ACP measurement value — ACP? n<DLM> f1L.11L,
FIFHLITH<DLM>. .(*1)
Reterence power value e ACPREF? Level
BS Window ON ACPBSW ON ACPBSW? :OFF
OFF ACPBSW OFF 1:0N
ACP real-time execution ACPEXE — e
Carrier Bandwidth CARRBS * CARRBS 7 Frequency
CS/BS table mput CSBSIN * * — —
erase CSBSDEL e -
ACP screen FULL ACPSCR FULL ACPSCR? 0:1 screen
SEPA ACPSCR SEPA F:Separate screen
CARRIER | ACPSCR CARR 2:1 sereen (Carrier measurement)
Symbol Rate 1/T SYMRT * SYMRT? Frequency
Roll Off Factor RFACT * RFACT? Real number
VNyquist filter ON NQST ON NQST? (hQFF
OFF NQST OFF 1:ON
Graph ON ADG [ON] ADG? (0:0FF
OFF ADG OFF 1:ON
Parameter setup
Default ACPST USR ACPST? 0:(Unused)
Manual ACPST MNL I:Default
Define ~» Defuult | ACPST DEF 2:Manual
Spectrum mask execution SPM §ON1 i SPMON? (:OFF
Spectrum mask OFF SPM OFF 1:ON
Parameter setup
Defauit SPMST USR SPMST? O:{Unused)
Manual SPMST MNL I:Default
Define — Default | SPMST DEF 2:Manual
Spectrum mask resuit — spMm? ref<DLM>n<DLM>f1L.11L,
fIHITH<DEM=> .. (*2)

{*1} n = Number of pomts

fnl= nth frequency {time} Low
Inl.= nth level Low

fak= nth frequency {(time) High
inH= nth fevel High

<D1LM> = Delimiter

(+2)

ref = Reference power value

1 = Number of points

fnl= nth frequency {time) Low
InL= nth level Low

fnH= mth frequency (time) High
inH= nth level High

<DLM> = Delimiter
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4.2.9 GPIB Command Codes

Table 4-14Power (3 of 3)

Talker Request

Function Listener Code
Code Qutput Format
Result display mode REL SPMMOD REL SPMMOD? O0:REL
ABS SPMMOD ABS {:ABS
Spurious measurement
execution Freq SPURI FREQ SPURION? 0:0FF
Time SPURI TIME 1:Freq
Spurious measurement OFF | SPURL OFF 2:Time
Spurious meastrenent resulf | SPURI? n=DLM:>,
ml<DLM> f111jI<DLM>, .,
fmlimljml<DLM>,
m2<DLM> £1.1,jl<DLM>....
fm2.im2 jm2<DLMz>,
ma<DLM> f1,11.,j1<DLM>, ...
fma.Imn,jmn<DLM>(*])
Table selection SPRTBL* SPRTRL? [nteger{*2)
Table input Freg SPRIN#(*3) — —
SPREIN*(*3) — e
Timne SPRTIN#*(*4) —_ e
Table deletion SPRDEL{*2) B — -
Sweep count specification
ON SPRONT [ON,)* SPRCNT? integer
OFF SPRCNT OFF SPRCNTON? | 0:OFF
HON
Pass/fail judgment value
LOW SPRI LOW SPRJY? ¢LOW
up SPRIUP L:up
Single Measure ON SIMS ON SIMS? {: OFF
OFF SIMS OFF 11 ON

{*1) n=Number of measurement poinis ({} thry 15)

m=Number of spurious signals (0 thru 10)

{=Spurious frequency

E=Spurious level

i=ladgment result (0 Pass, 1: Fail)

<DLM>=Delimiter

(*2) (*3) (*4)Perform the corresponding operation when the spurious measurement mode is turned on.
(*3) Specify the asterisk in order of the start frequency, stop frequency. RBW, sweep time and Hmit Jevel.

(*4) Specify the asterisk in order of the center frequency, RBW. sweep time and limit level.
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4.2.9 GPIB Command Codes

Table 4-15 EMC

Talker Request
Function Listener Code
Code Output Format

EMC Trace Detection

QP EMCDET QP EMCDET? (:Normal

‘PEAK EMCDET PEAK 1:QP

:Normal EMCDET NRM 3. PEAK
QP BW 200Hz QPO D QPAUTO? 0:AUTO
QP BW 9kHz QPr1 QA7 1:200Hz
QP BW 120kHz QP2 2:9kHz
QP BW IMHz QP3 {(*2) 3:120kHz
QP BW auto QPAUTO 4:1MHz

QA
Antenna Selection
Dipole ANTO ANT? (LOFF
(TP1722) ANO T Dipoie
Log-periodic ANT1 2:Log-periodic
(UHALP9107) ANT1 3:B;vcomc:a§
Riconical ANT2 4:Bilog
, feomteat ANZ 5:User correction
(3BA9 106) ANT3
Bilog AN3
(EMC03142) ANT4
User correction AN4
Antenna QOFF ANT OFF
AF
User correction ON CR ON — —
OFF CR OFF —_— —

Tuable input CRIN **® (*3) T, p— -
Table eruse CRDEL — —_—
Antenna mode CR ANT CR? 0: Antenna
Level mode CR LV I:level

(*1) QP BW 200 Hz is available only when the Narrow Band RBW ontion is installed.
(*2) Available when EMC Trace Detection is set to Peak.
{#3) The asterisks "*.*" represent a frequency and its Jevel, Specify them in order.
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4.2.9 GPIB Command Codes

Table 4-16 CAL

Taiker Reqguest

Function Listener Code
Code Output Format

CAL ALL ClLALL — —
Total gain CLGAIN — —
I step AMP CLSTEP e —
RBW switch CLRBW — —
Log lincarity CLLOG — —_
AMPTD OFS CLMAG —_ o
PBW CLPBW — —
CAL Signal Level CLL.N*# CLN? Level
CAL 10M Reference Coarse | CLCREF * CLCREEF? Integer (0 10 255)
CAL 10M Reference Fine CLFREF # CLFREF? Integer (010 255}
CAL 10M Reference Default | CLDREF —
CAL 10M Reference Store CLSREF —
f-collection ON FC ON FC? 0:0FF
f-collection OFF FC OFF 1:ON
CAL collection ON CC ON ey 0.0FF
CAL collection OFF CC OFF [:ON
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Table 4-17 Save Recall

4.2.9 GPIB Command Codes

Talker Request
Function Listener Code
Code Output Format
Save Reg. S5Vn =y | — o
Save File SV File name  (*1) | —- o
Delete Reg. DELn 2y | — —_—
Delete File DEL File name (¥1} | — —
Recall Reg. RCn 2y | — ——
Recall File RC File name ¢(*1) | — —_—
Save ltem Setup ON SVSET ON SVSET? 0:0FF
Setup OFF SVSET OFF 1:0N
Trace ON SVTRC ON SVTRC? 0:0FF
Trace OFF SVTRC OFF HON
Antenna ON SVANT ON SVANT? (:OFF
Anteana OFF SVANT OFF 1:ON
Normalize ON SVNRM ON SVINRM? 0.0OFF
Normalize OFF | SVNRM OFF 0N (*3)
Limit Line | ON | SVLIM 1 SVLIM? 0:0FF
20N | SVLIM 2 1:10ON
/20N | SVLIM 3 2:20N
SVLIM ON 3 1/20N
OFF | SVLIM OFF
Loss:Freq ON SVOLSS ON SVOLSS? G:OFF
1oss:Freq OFFE SVOLSS OFF 1:ON (¥4}
Level ON SVLVL ON SVLVL? (OFF
Level OFF SVLVL QFF I:ON
Channel ON SVCH ON SVCH? 0:0FF
Channel OFF SVCH OFF I:ON
Spurious ON SVSPR ON SVSPR? (.OFF
Spurious OFF SVSPR OFF 1:ON

(*1)  Add FD: or RAM: to the file name to explicitly indicate a drive name.
{Example) Write a file name such as FD: FILEOO.DAT ard RAM: REGOO.DAT. (DAT can he

omitted.)

n = Save/Del/Recall number
A value of 0 to 99 can apply 1o n,

{Available when the TG option is installed.)

Enabled if the external mixer s instalied.
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4.2.9 GPIB Command Codes

Table 4-18 Config

Talker Request

Fanction Listener Code
Code Output Format
Title 1.B? Label
ON LON 7%/
erase LOE R .
Printer Command Select
ESC/P PRTCMD ESC PRTCMD? G:ESC/P
PCL PRTCMD PCL 1:PCL
ESC/P Raster PRTCMD ESCR 2 ESC/P Raster
Gray level set Gray PRT GRY PRT? (O Gray
B/W Small PRT MOS [:B/W Small
B/W Large PRT MOL 2:B/W Large
Color PRT COL 3:Color
5-Color Small | PRT SCOLS 4:5-Color Small
5-Color Large | PRT SCOLL 5:5-Color Large
Paper Feed
ON PFEED ON PFEED? {: OFF
OFF PFEED OFF 1: ON
BMP output mode select
Color HCIMAG COL HCIMAG? 0:Color
S-Color HCIMAG SCOL 1:Gray
Gray HCIMAG GRY 2:B/W
B/W HCIMAG MON 3:5-Color
File compression  ON HCCMPRS ON HCCMPRS? 0:0FF
OFF HCCMPRS OFF 1:ON
File Number HCFILE * HCFILE? Number
Reading Bitmap file | —ee BMP? Binary data<EOl>
Bevice Select ‘ _ _
Printer HCDEV PRT HCDEV? 0:Printer
Floppy HCDEV FDD [:Floppy
Print ON HCOPY — —
10 MHz internal reference RFI FREF? Q:INT
signal source LEXT
$0 MHz external reference RFE
signal soorce
Number of trace points 501 TPS TP? 0:501
Number of trace points 1001 | TPL F: 1001

Table 4-19 Preset

Function

Listener Code

Talker Request

Code

Outpwt Format

Preset

P
*RST
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Table 4-28 Test

4.2.9 GPIB Command Codes

Talker Request
Function Listener Code
Cade Output Format
Selftest — #TST? Error No.
Table 4-21 GPIB
Talker Request
Function Listener Code
Code Ouzput Format
A Trace input/output{ ASCIE} TAA TAAY DDDDD<DLM> x TRP(*1)
A Trace input/output(BINARY} | TBA TBAY 2Byte x TRP
B Trace input/output{ ASCII} TAB TAR? DDDDD<DLM> x TRP
B Trace input/output(BINARY) | TBB TBB? 2Byte x TRP
Status byte clear *CLS — e
STB read — *STB? Integer (0 to 255}
SRE read/write *SRE * *SRE? Integer (0 to 255)
ESR read —_ *FHSR? Integer (0 to 255)
ESE read/write *ESE * *ESE? Integer (0 to 255)
OSR read e OPREVT? Integer (0 to 65535)
OSER read OPR OPR? Integer (0 to 65335)
SRQ interruptON S0 —_— —
SRQ interrupt OFF 51 S N
SRQ status clear <2 - .
Service request mask RQS * RQS? Integer (0 10 255)
Delimiter CR LF <EOL> DLO — —
LF DLT - -
<BOI=> DL2 o I
CRLF Diz
LF <EOl> - _ T
DL4d e —

(*1) TRP = Number of trace points {501/1001)
<DLM> = Delimiter
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4.2.9 GPIB Command Codes

Table 4-22 Others

Talker Request
Function Listener Code
Code Output Format
Display ON ANNOT ON ANNOT? {:0FF
Display OFF ANNOT OFF 1:ON
Device ID output — *HONY? Maker name, Device type.
Serial No.. Revision{*1)
Error number output — ERRNO? Integer
Date seting SETDATE DATE SETDATE? DATE(*2)
Time setting SETTIME TIME SETTIME? TIME(*3)

%1 (Example) ADVANTEST R3132.123456789.A00
{523 PATE in YYMMDD format.
{(*3 TIME in HHMMSS format.

Table 4-23 FM Demodulation (OPT73) (I of 2}

7 Talker Request
Fanction Listener Code

Code Output Format

FM Demod ON FMDEM ON FMDEM? s OFF (*1)
OFF FMDEM OFF ON

FM Demod Range Hz/div FMRNG * FMRNG? o b kHz/div

2.5 kHz/div

0 5 kHz/div

10 kHz/div

: 25 kHz/div

1 50 kHz/div

. 1060 kHz/div

: 250 kHz/div

: 500 kHz/div

: 1 MHz/diy

100 2.5 MHz/div

11: 5 MHz/div

12: 10 MHz/div

13: 25 MHz/div

14: 50 MHz/div

Sensitivity ON FMSEN ON FMSEN? 0: OFF 1)
OFF FMSEN OFF 1. ON

Sensitivity Unit | — FMSUN? 0: Hzts/

i: Hz/ms/

—
o}

—
Lo

Lh o b —

oo -1 O

5

& When F'M Demod (Sensitivity) is turned on, the units of the following function’s output levels
are in frequency (Sensitivity:: Marker level. Upper (Lower) Fail Point, display line, and reference
line.
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4.2.9 GPIB Command Codes

Table 4-23 FM Demodulation (OPT73) (2 of 2)

Talker Request

Tfunction Listener Code
Code Qutput Format
Sensitivity Range o FMSRNGS? R1,R2,R3.R4 (Frequency)
FMSRNG * FMSRNG? 0: Range 1 (Minimum)
1: Range 2
2: Range 3
3: Range 4 (Maximum)
Sensitivity Aperture FMAPR * FMAPR? Real number (1% 1o 100%)
Deviation ON FMDEV ON FMDEVY G: OFF
OFF FMDEY OFF 1: ON
Deviation (P-PY2 S FMAV(G? Frequency
+Peak — FMPPK? Frequency
-Peak o FMNPK? Freguency
Repetition Freg. | — FMRPF? Frequency
Linearity ON FMLIN ON FMLINY 0: OFF
OFF FMLIN OFF 1: ON
Linearity Setup mode ON FMEMD ON FMLMD? 0: OFF
OFF (Quit) EMEMD OFF 1: ON
Aute Adj FMLA —
Saraple Points FMLSMP * FMLSMP? Integer (2 to 100)
Offset Adj FMLOFES =+ FMLOFS? Frequency
Stope Adi FMLSLP * FMILSLP? Frequency
Linearity Error Max — FMLMAX? Frequency
Min s FMEMIN? Frequency
Calibration All FMALL — —_—
Range Only FMONLY — —
Table 4-24 TG (OPT74)
Talker Request
Function Listener Code
Code Output Format
TGon TG TG? 0:OFF
TG off TGF 1:ON
TG level TGL * TGL? Level
Frequency Cal AUTO TGA —— -
Manuai TGM * TGM? Frequency
Normalize ON NORM ON NORM? (rOFF
ANORM ON [:ON
Normalize OFF NORM OFF ANORM? 0:0FF
ANORM OFF 1ON
Normalize Execute NORM EX — e
AR ] - —
Save ltermn Normalize ON SVNRM ON SVNRM? 0:0OFF
Normalize OFF SVNRM OFF 1ON
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4.2.9 GPIB Command Codes

Table 4-25 Entry

Talker Request

Function Listener Code
Code Output Format
Numeric value entry 0 —— —
1 — .
2 S —
3 —— —
4 - o
5 e .
6 _ —
7 . —
8 — .
9 - S
Decimal point — -
Negative sign - — -
Positive sign + e
Exponent EXP - _
GHz G7. —_ e
MHz MZ. — _
KHz K7 — —
Hz HZ — -
mwW MW — —
DB relationship DB — .
mA MA I .
Second SC —— -
Mithsecond MS — e
MSEC S -
Microsecond Us —_ —
usec | — . S
Nanosecond NSEC — —
Enter ENT S
Volt VOLT — .
Millivolt MV — _
Microvolt uv — e
Nanovoht NV — —
% PER _— -
% — —_—

4-48




R3132 Series Spectrum Analyzer Operation Manual

4.2.10 Example Programs

4.2.10 Example Programs

This section describes remote contrel examples used with GPIB port.

4.2.10.1 Sample Programs for Setting or Reading Measurement Conditions

CAUTION Visual Basic 4.0 (referred to as VB henceforth) is used in the sample programys shown here. Also,
National Instruments-made GPIB board (referred to as Nl-made for brevity henceforth) is used
Jfor the GPIB control board; Nl-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 their{spa) " Pertorms a Device Clear,
Call sbwrtdspu, "IP") " preset
Call tbwri{spa, "CEF 20MZ") * Set the center frequency to 30 MHz.

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 ihelr{spal " Perlorns a Device Clear.

Call ibwni{spa, "FA 300KZ" " Set the start frequency to 300 kHz.
Call ibwrrispa, "FB BOOKZ") " Set the stop freguency to 800 kHz.
Call ibwrt(spa, "FO SOKZ") © Add 50 kHz w the frequency offset.

Example VB-3: Setting the reference level to 87 dBuV (in 5 dB/div) and the RBW to 100 kHz

Call ibcirispa) T Performs a Device Clear.

Call ibwrifspa, "AUNITS DBUV") " Ser the level upit to dBu Y.

Call tbwrispa. "RL 87DB") " Set the reference Ievel to 87 dB (uV).
Call ibwrtespa, "DD SDB" " Set the vertical gradation to 5 dB/div.
Clalf ibwritspa, "RB 100KZ") " Setthe RBW to 160 kHz.

Example VB-4: Setting the instrument using variables

Dim A As String
Dim B As String
[¥m C As Suing

A="10" " Set the character string.

B

e 3"

Call ibelrispa) * Performs a Device Clear.

Call ibwrt(spa, "CF " & A & "MZ") " Set the start frequency 10 A MHz.
Call ibwrtispa, "SP " & B & "MZ") ' Set the span frequency to B MHz.
Call ibwrtispa, "AT " & C & "DB") " Setthe ATT w0 CdB.

4-49



R3132 Series Spectrum Analyzer Operation Manual

4.2.10 Example Programs

Example VB-5: Saving set valnes in Register 5 and recalling them from Register 3

Dim LabelBuff As String

LabelBuff = "SPECTRUM Analyzer”

Cadl ibcir(spa)
Call ibwrt(spa,
Cadl ibwrt(spa,
Call ibwrt(spa,
Call ibwrt(spa,

Call ihwri(spa,

Call ibwrt(spa,
Cali ibwri(spa,

Calt thwrt(spa,

"CF 30MZ")

TSP IMZY)

"DET POS*}

"LON " & LabelBuliy

15y AT

"CHI1GE™
“SP 200MZM

"RC 5"

" Character sring bufTer for the label
* Set the fabel,
* Performs a Device Clear,

" Set the parameter.

" Set the fabel.
" Save the data in Register 5.

* Change the set parameters.

Recall the data from Register 5.

Example VB-6: Enter Limit linel in the table and turn Limit line | on

Calt tbeir(spa)

Call ibwrt(spa,
Call ibwrt{spa,

Call ibwrt{spa,
Call ibwri{spa,
Call ibwrifspa.
Call ibwri{spa.
Call ibwri{spa.
Call ibwet{spa.
Call ibwrt{spa,
Call ibwrt{spa,
Call ibwrt(spa.
Call ibwrt{spa.
Call ibwrt(spa,
Call ibwrt(spa,
Call ibwri{spa,

Call ibwrt{spa.
Call ibwrt{spa.
Call ibwrt{spa.

"LMTADEL")
"AUNITS DBUVY)

*EMTAIN 25MZ. 49.5DB%)
‘EMTAIN 35MZ. 49 3DB"
“LEMTAIN 35MZ, 51.3DB")
"LMTAIN 35MZ. 51.3DB")
"EMTAIN 33M7Z. 54.3DB")
"EMTAIN 65MZ, 34.3DB™)
*EMTAIN 65MZ, 57.0DB")
"EMTAIN 68MZ. 37.0DB™)
"EMTAIN 68MZ. 60.0DB")
"EMTAIN 75MZ. 60.0DBY)
EMTAIN 75MZ. 62.5DB%)
"LMTAIN 82IMZ. 62.3DB")
“EMTAIN 82MZ. 63.7DB")

EA OMPT)
BB OOMZ")
"L MTA ON")

* Perform o device cloar,

" Clear the table used tor Limit Line 1,
" Set the anit of level to dBuv.

* Enter data use by Limit Line 1.

* Siart frequency of O MHz
* Stop frequency of 100 MHz
“Turn Limit Hne T on.

Example VB-7: Sample Program of the Gated Sweep

Call ibeirtspay

Call ibwri(spa,
Call ibwrt(spa.
Call ibwrt(spa.
Call ibwrtispa.
Call ibwrt(spa.

4-30

"GTSRC EXT" 3
"GTSLE +"3
"GTWID [OMS™)
GTPOS 16USY
"GTSWP ON')

? Perform a device clear,

" Set the Gate signal souree 10 EXT.

* Set the Gare sigaal slope to plus (+).

" Set the window width of the gated sweep to 10 msec.

" Set the window position of the gated sweep to 10 usec.
" Turn the gated sweep on.
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4.2.10 Example Programs

4.2.10.2 Sample Programs for Reading Data

I 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, "xx7" command continues to operate until it is changed.

Qutput Format

Frequency +DDRLRDDDDDDD E+ DD CRIFE
T T T T
1 2 3 4

*  Datasize {1 to 3} is a maximum of 19 bytes, and the unit is Hz.

Example  Specify "CF?” and output as center frequency.

Level TD.RDDDDDD E+X DD CRLE
T T T T
1 2 3 4

+  Datasize (1 to 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 CRLE
T 1 T T
12 3 4

*  Datasize {] to 3} is a maximum of 19 bytes, and the unit 15 sec.

Example  Specify "SW?" and output sweep time.

DDDD CRLFE
T
4

1 —>

+ The maximem byte of the data size corresponds to the maximum size of the output data.

Example  ON/OFF status or Averaging count is output,

<Supplement> l= Sign {a space for plus sign; *-" for minus sign)
2= Mantissa of data
3= Exponent of data
4= Delimiter (CR/LF in initial setting can be changed with "DLa”" code.)
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Example VB-8: Output the marker level

DJim sep As Integer

Call ibclrispa) " Perform a device clear.

Call ibwrtispa, "CF 30MZ") * Set the parameter.

Call ibwst{spa. "SP IMZ"}

Call ibwridspa, "MK 30MZ*") " The mrarker frequency is set to 30 MHz.

Call ibwri(spa, "T8"}

Call ibwrt{spa, "ML?") " Query command for the marker level.

Rdbull = Space(30) " Allocate a total of 30 bytes to the buifer area.
Call ibrd{spa, Rdbafl) " Read the data (30 bytes Max. ).

sep = InSir{ 1. Rdbull, vbCrLt, &) * Check the number of character to the delimiter,

RichTextBox L. Text = "MarkerLevel = * & Left(Rdbust, sep - 1)
" Gurputs the data on the screen.

An example display:
MarkerLevel = -8 818730000000E+01

Example VB-9: Reading the center frequency and displaying it

Dim sep As Intoger

Call ibelrt spa) " Performs a Device Clear,

Call thwrigspa, "CF?™) " Query commuand for the center lrequency.

Rdbuff = Spacei 3 " Allocate the buffer memory space to 30 bytes.

Call ibrd(spua. Rdbuff) " Read the data (36 bytes Max.)

sep = InStr{ 1. Rdbuff, vhCrE 1, 0} " Check the number of characters prior o the delimiter.

RichTextBox L Text = "Center¥reg = " & Left{Rdbult, sep - 1}
' Dispiay the data on the screen.

Agt example display:
Centerbreq = +3.00000606000013+07
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Example VB-10: Reading the level and display unit and displaying them

Bim sep As [ateger

Call ibelrispa) * Performs a Device Clear.

Call ibwri(spa, "RL?) ' Query command for the reference level,

Rdbuff = Space(30} " Allocaie the buffer memory space to 30 bytes.

Call ibrd(spa. Rdbulf} " Read the data (30 bytes Max.) from the spectrum analyzer,
sep = [aStr( 1, Rdbuif, vh(Crlt, Oy " Check the number of characters prior (o the delimiter.

RichTextBox1. Text = "Reflevel = 7 & Left(Rdbuff, sep - 1)
" Display the data on the screen.

Call ibwri{spa. "AUNITS?"} > Query command for the level onit

Rdbuff = Space(3)
Call ibrd(spa, Rdbutl)
sep = InStr(l, Rdbuff, vbCrLL, () " Check the number of characters prior to the delimiter.
RichTexiBox1.Text = RichTextBox 1. Texs & vbCrLf & "UNIT = * & Left{Rdbuff. sep- 1)
" Display the previous tesuit, follewed by a retura mark and the
* most recent resuit.

An example display:
Reflevel = +0.000008000000E+00
UNIT =)
Exampie VB-11:  Executing the 6 dB-down operation, reading the frequency and level and displaying
them
Dim sep As Integer

Call ibetrispa) " Performs a Device Clear.

Call ibwrt(spa, "CF 30MZ"} " Set the parameter.
Call ibwrt{spa, "SP 20MZ")

Call ibwrt{spa, "MXBW ¢DB"} * Set a6 dB down messarement.

Call ibwrt{spa. "P5") * Peak search.

Call ibwrt(spa, "XIIB" * Perform the 6 413 dowa measuzement.

Call ibwrt(spa, "MFL.?") " Query commnand for the marker level and freguency.
Rabutf = Space(50) " Allocate the bulfer memory space 10 50 bytes,

Call thrd(spa. Rdbufl} " Read the data (50 bytes Max.) from the spectrum analyzet.
sep = InSo(1, Rdbut!, vbCrLE, 3 " Check the number of characters prior o the delimiter.

RichTextBox L. Text = "Marker Freq & Level =" & Left(Rdbufl. sep - 1)
" Display the data on the screen.

An example display:
Marker Freq & Level = +2.000000000000E4+05, +1.023437500000E+00
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Example VB-12: Measuring OBW and displaying it

Dim LENGI As Integer, LENG2 As Integer
Dim OBW As Sting

Dim FC As String

Dim searchchar As Suring

Call ibchr(spa) * Perform a device cleas.

Call thwri(spa, "CF 30MZ™) " Send the commiand already set,
Call ibwrtizpa, "SP 1MZ"}

Call ibwri(spa, "MK 30MZ"}

Call ibwrt{spa, "GBW ON")

Cadl ibwrt(spa, "TS8")

Call ibwrt{spa, "OBW?™") * Send the query command,
Rdbuff = Space(al) * Allocate the area (o the read bufler.
Call ihrdispa. Rdbull) * Read the read buffer (the maximum aumber of bytes to be output

* 15 determined by the buffer area size).

" Formatting output character string

LENGT = {nStrc |, Rdbuil, Chriddy, 03 * Search for the first comma.
FC = Mid{Rdbutf. 1. L.ENGI - 1} * Reud the character priov to the comma.
Dobivents

LENG? = InSgr(¢LENG1 + 1), Rdbuff, Chr(13), 0} "Determine the last data by searching for the delimiter.
OBW = Mid(Rdbuff, (LENGT = 13, (LENG2 - LENG1-i)
"Read the data between the second comma and the delimiter.

RichTextBoxiText = "OBW =" &L OBW & vbCrbf & "Fo =" & FC & vh(rLf
" Display the dats on the screen.

An example display:

OBW = +9.810000000600H+03
FC = +3.000250000000E+07
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Example VB-13: Reading and displaying the three largest peak levels

Dim pkt As Swring. pk2 As String. pk3 As Siring

Call ibelr{spa) * Perform a device clear.
Call thwrtispa, "CF OMZ*) T Apply the settings.

Call ibwrttspa, "SP 100MZ™")

Call ibwrt{spa, "PS") " Search for the peak.

Call ibwri{spa, "ML?"} T Query command to search for the marker level
Rdbuff = Space(23) * Reserve buffer memory space.

Call ibrd(spa. Rdbuff) * Receives the output.

pki = LefiB(Rdbuft, (inSuB(1, Rdbuff, Chr(13), 1) - 1
" Read the data between the starting point and the delimiter,

Call ibwri{spa, "NXP*) * Search for the next peak.
Call ibwrt(spa, "ML.2")
Rdbuft = Spacet25)
Call ibrd(spa, Rdbulf)
pk2 = LeftB{Rdbuff, {InStrB(1. Rdbuff, Chr(13). 13- 19
" Read the data between the starting point and the delimiter.

Call itbwrt{spa, "NXP")
Call itbwrtspa. "ML?")
Rdbuff = Space(25)
Call ibrdispa, Rdbuff}
pk3 = LefiB(Rdbuff, (inSaB{1, Rdbuff, Chr(13), - 1)
" Read the data between the starting point and the delimiter,

RichTextBox . Text = "{st PK =" & pk] & vybCrlf & "2nd PK =" & pk2 & vhCrLf & "3rd PK = " & pk3 & vhCrlf
’ Display the data on the sereen.

Ax exampie display:

151 PK = -8 5339062300008+061
Ind PK = -7.4040687300000E+01
3rd PK = -8 6334687 50000E+0 |
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4.2.10.3 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 1s necessary to fransfer 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 is transferred).

14592

Trace data value

WY g

l 161 201 301 40%f 501 601 701 801 90l 1001
(51 (101) (151) (2013 {231 (301) (351) (401) (451 (301)
Number of data points

1792

Figure 4-4 Relationship between Screen Graticule and Trace Data

Trace data can be inpot or output in either ASCH or binary format.

Table 4-26 Trace Accaracy Specification Codes

GPIB Code Description
TPS Sets the number of measurement points o 501,
TPL Sets the number of measurement points o 1001,
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Table 4-27 1/O format

/O format Description

ASCII format DDDDD CRLF
T T
Delimiter
Data for one point
Five-byte data without header

Input GPIB code | Qutput GPIB code
Memory A TAA TAA?
Memory B TAB TAB?
Binary format DD DD ... DD Db+ EOI
T
T Delimiter

Low-order byte
for Ist point

High-order byte

for 1st point

Low-order byte
for1001/501st point

High-order byte
for 1001/501st point

Each point data is divided into two parts: high-and low-
order bytes. HOI signal is attached at the end of the data for
contginnous 1001/501 points.

Input GPIB code

Output GPIB code

Memory A
Memory B

TBA
TBB

TBAY?
TBB?
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4-38

Example VB-14:

Example VB-15:

B3im tr{ 1000) Ax String
Dhm i As Toteger
I¥im res Ax String

Call ibcin(spay

Call ibwaispa, "DLO")

Call ibwetdspa, "DET NEG")
Call ibwrt(spa. "TAA™)

Hori=0To 1000 Step 1
tr{i) = Space(7)

Catl tbrd(spa. (1))

Read the trace data in ASCII format

" Allocate an array in the buffer for 1001 points.

" Perform a device clear,

“CRLFEOL
' Set it to the negative detector.

" Repeat the operation for 1001 points.

" Allocate & 1otal of 7 bytes (3 bytes for the data, and 2 bytes for
" delimiters).

' Kead the data.

" Output it to the screen.

res = res & "t & Sy & ) =" & Left(ir(iy, 5) & vbCrLY

DoEvents
Next i

Rich¥TextBox ] Text = res

P ar(1000) As Tnteger
Dim i As Integer
Pim res As String

Call ibclr(spa}
Call ibconfigiQ), IbcEndBitlsNormal.

Call ibconfig(spa, beReadAdjust. 1)
Call ibwrt(zpa. "121.2")

Call ibwrtispa. "DET NEG™)

Call ibwrtispa. "TBAY,

Call ibrdi(spa, (). 1001 * 2)

Fori =0T 1000 Step |

res = res & Ste(tr(i)y & vhCrlf
[Dolivents

Nexti
RichTextBox 1. Text = res

Call ibwri(spa, "DLO")
Call ibconfigd), IhcEndBitlsNormal, 1)
Call ibconfigtspa. IbcReadAdjust, 0}

Read the A memory data in binary format

* Allocates un array in the buffer for 1601 points.

* Performs a device clear.

" Sets the GPIB-board software so that the ¥nd bit of the Tbsta

" variables is set to 1 only when EOI has been received.

" Sets the spectrum analyzer so that the upper byte is swapped for
" the tower byte during a read operation,

" Sets the delimiter 1o £01 only.

7 Sets it to the negative detector.

* Query for Trace A in binary data

* Reads binary data for 106G] points.

" Repeats the operation for 1001 poins,

P Outputs it o the screen.

* Setg the delimiter o the CR, LF and EQJ.
" Resets the GPIB software to the standard settings.
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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.)

Drim wdatad 1000) As Integer
Dim i As Integer

trdata(() = 1792 " Provide & temporary data used to test the input (%},
Fori=1To 1060 Step |
trdaga(h) = Str(Val(tedata(i - 1) + 12}

Dolvents

Next i * Whea there is the data. the steps between the place marked with

“{* yand this point are not required.

Call ibcIr(spa} ' Perform a device clear

Call ibwrt(spa, "AB") T Set Trace A o BILANK.

Call ibwrt{spa. "TAA™) " Set Trace A in ASCIL

Fori=0To 100 Step 1 " Repeats the operation for 1001 points.
Call ibwrt{spa, CSer{trdatali} * Sends the vatue after it has been converted to the ASCI data,
Dotiveats

Next i

Call ibwrt(spa. "AV*) * Set Trace A to VIEW,
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4.2.10.4 Example program using the TS (Take Sweep) command

Example VB-17:  An ACP measuremant is taken and then the measurement result is read (using the TS

command).

Dhim state As Integer

Brim sepl As Integer, sep2 As Integer
Dim i As Integer, § As Enteger

Dim ent As Integer

Dim LvlH Ax String, Lvi. As String

Dim Frgil As Suing, Frol As String

Call ibclrespa)

Call ibwrt{spa. "81"}

Call ibwritspa, "CF 1500MZ")

Call ibwrt{spa, "SP 250KZ")

Call ibwrtispa. "RB 1KZ")

Call ibwri{spa, "VB 3KZ")

Call ibwritspa, "ST 208C")

Call ibwrigspa, "CSBSDEL")

Call ibwrt{spa, "CSBSIN S0KZ.21KZ")
Call ibwrtgspa. "OPR 256")

Call ibwrtispa, "*CLS"}
Call ibwrt{spa, "SO0")
Call ibwrt(spa. "ACP ON"

Forj=1To 10 Swep |
Call ibwrl(spa. "T5"}
Call ibwrt(spa. "ALCP?")
Rdbuff = Spacet 3)

Call ibrd{spa. Rdbuoily
cnt = ClnRdbuff)

Fori=1Tocnt Step |
Rdbufl = Spacet8i)
Caill ibrdispa, Rabaff}

sepl = InSer( 1, Rdbuff, ".", h

Frol. = Lett{Rdbutt, sepl - 1)

sepd = InSte(sepl + 1, Rdbuff. ", O}

Ll = Mid(Rébuff. sepl + [, sep2 - sepl - 1)

sepl = InSte(sep + 1 Rdbute, "), 0)
FrgH = Mid(Rdbufl. sep2 + 1. sepl - sep2 - 1)

sep? = [mStrisepl. Rdbafl, Chr(13), O
[vlE = MudiRdbutt, sept + 1, sep2 - sepl - 1)

'A device clear iy carried out.

*Set the single mode.

*Set the center frequency to 1506 Mz,

'Set the frequency span to 250 kHz,

"Set RBW to 1 kHz.

*Set VBW to 3 kHz.

"Set the sweep time to 20 sec.

*Clear the channel space and bandwidth previously set.
"Set C8 1o 50 kHz. and BS to 21 ¥Hz.

"The Avereaging bit of the operation register is set
"o ENABLE.

"Clear STATUS byvie

'SRQ 15 enabled,

*Start the ACP measurement,

"Execute one sweep.

“The ACY mreasurement result has been requested.

“Assign an arca for 1 byte of integer and 2 byies of detimiter prior
o reading the resuli.

'Read the data.

‘Convert the contents of the buffer inte integer type data.

“Assign an grea of 81 byres {Resl number x 4 +° x 3+ CRLF).
"Read the data.

“Search for the tirst comma starting from the fop of the buffer.
“Read the string botween the top and the character string.

“Search for the next comma.

‘Read the string between the first and second separators (com-
masj.

*Search for the third comma.

"Read the string between the second and third separators (com-
ALK

‘Search for the werminator {CR).

"Read the string between the separators (third comma and CR).

“Bxisplays the result on the screen.

RichTextBox i Text = RichTextBox . Text & Frgl, & "Hz:" & Lyl & vhCrlf
RichTextBoxi Texi = RichTeuBox] Text & FrqH & "Ha® & Lyl & vbCrLf

Next s
Dokvents
Next |
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4.2,10.5 Program Examples Using the Status Byte
Example VB-18:  Execute single sweeping and wait until its finished {when not using SRQ)

Dim state As lnteger

Call ibcle(spa) " Performs a Device Clear.
Call ibwrtispa, "SI") " Turn the single sweep mode on.
Caill ibwri{spa, "OPRS") " Enables Sweep-cmd bit of operation status register
Call ibwrtispa. "*CLS") ' Clear the status byte.
Call ibwrt{spa, "SI") " Begin sweeping.
Do
Call ibwrt({spa. "*STB?) " Query command to read the status byte.
Rdbufi = Space(8) ' Reserve a maximum of 8 bytes including the delimiter.
Call ibrd(spa, Rdbuff) ’ Read the data.
state = Val(Rdbulf) * Convert the character string into numeric values.
Dobivents * Check the leop for other events currently taking place.
Loop Until (state And 128) " Exit from the loop i the sweep-end bitis set to 1.

Example VB-19:  Reading the peak frequency and level at the end of a single sweep {when using SRQ)

Dim boardlD As Integer
Dim 1 Ay Integer

Dim res As Tnteger
Dim CHLEV Ay String

hoardID> = Q) ' Set the hoard [D.
Call ibelr(spa} * Performs a Device Clear.
Call sbwrt(spa, "SI") " Turn the single sweep mode on.
Cull ibwrtispa. "*CLS") ' Clear the status byte.
Call ibwrt{spa, "OPR 8" 7 Enables the Sweep-end bit of the operation status register
Cail ibwrr{spa, "*SRE 128%) > Enables the Operation status bit of the status byte.
Call ibwri{spa. "S0") ' Specify Send mode for the SRQ signal.
Forf=1Te 10 8ep 1 " Aloop of 10 umes

Call ibwrt{spa. "SI") ' Begin sweeping

Call WaitSRQ(boardIE, res) P Wait unitl SRG interruption occurs.

Call ibrsp(spa. res) " Execute serial polling,

Call ibwrt{spa. "PS") " Execute the peak search.

Call ibwritspa, "MFL?") > Query for marker freguency and level

Rdbuff = Space(43) " Reserve 43 bytes,

Call thrd(spa. Rdbuff) " Read the data.

CFLEY = LefuRdbuft, InStr{1, Rdbuff, Chr(13). ) - 1)
RichTextBox! . Text = RichTextBox1.Text & "Freq JLebel = * & CFLEV & vbCrLf
* Display data on the screen and start a new line.

Dolivents ' Lixecute other events in Windows if any.
Nextt
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4.2.10.6 Example Program Used to Read Screen Data

Example VB-20:  Ouiputting 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 date varies.
A data file of up to 300 KB can be ouipui.

Tmo%=14 T A timecat of 30 sec.

Calt ibtmotspaamod:) P A timeout of 30 seconds is set.

Call ibwrispa."DE2") " Selects only BEOI as a delimiter.

Call ibwrt(spa. "HCIMAG SCOL") * Sets a simple color image to make a copy.

Call ibwri{spa."HCCMPRS OFF*) * Turns the compression mode off.

Call ibwrt(spa."BMPT) ' Reguests the bitmap data ogtput.

Call ibrdf{spa." bitmap.bmp") * Saves the bitmap data ingo the file.

Call ibwrt(spa,"[M.0") * Changes the delimiter back 10 CR, L¥ and EQI,

162
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4.3 RS-232 Remote Control Function

Most controllers (such as personal computers) do not have a GPIB interface, but the R3132 series can still
be controlied using the RS-232 interface.

4.3.1 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.

4.3.2 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: Both the setup status and data can be read out.
+  Statas: Status bytes which show the current status of the spectrum analyzer
casn be read out in the same way GPIB readouts.

4.3.3 Parameter Setup Window

Thu 1999 apr 22

REF 0.0 dBn
10dB/ A Write Horm B_Blank  Horm
] Config
EE G EB
; _ R5232
RS232 B E
| EETETEYME [ 600 {[1zo0 |[Zaos }{ 480 |EETRASE00] | | copy N
pat tongth : [ 7 I | ooris
Stop Bit ; e 10H Ref
Parity Bit - m- IHT
Flow Control ND?‘IE Xﬂ'N.l‘xﬂFF
i _ § Annotation
§ E Points
’
H . "’f.“ — \\‘S
CENTER 1.500 i SPAN 3,000 6Hz 1/2 mere
BBl 3 MHz VBW 3 HHr SWP 20 ms all 1048

Figure 4-5 Parameter Setup

Buud Rate: Select from 600, 1200, 2400, 4800, 9600 or 19200,

R o A o

Data length:
Stop bit:

Parity check:

Flow control:

Select seven bits or eight bits as the number of data bits.

Select one or two bits.
Select from NONE. ODD or EVEN.
Selects whether or not 10 use flow control XON/XOFFE.
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4.3.4 Interface connection

Spectrum Anulyzer rear panel Personal computer

Figure 4-6 Connection Between the Contreller and the Spectrum Analyzer

Although the spectrum analyzer uses only three pins, the controller side needs more connections for input
and output.

NOTE:
1. When you send or receive data using the cable connections shown in Figure 4-6, set XON/XOFF to valid
(ON),

2. DCD, BTR and DSR are not used in the spectrum analyzer. When you use CTS and RTS, use a cable with

cross-connection o connecl the controller to the spectrum analyzer. Flow control is not performed using CTS
or RTS. Set XON/XOFF to valid (ON} to perform flow control.
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9pin Spin
2ZRxD 3TxD
3TxD 2 RxD
K;§1;1 3 GND - :, S:: Comm]k:r
side side
e ¢ B Y
= 1 DCD
——— 7 RTS
e 8 CTS
Pin No.(9pin) Signal name Contents
i BCD:Data Carrier Detector Recetve carrier detection
2 RxD: Receive Data Receive data
3 TxD: Transmit Data Transmission data
4 DTR: Data Terminal Ready Data terminal ready
5 GND: Ground Signal ground
6 I3SR: Data set Ready Data set ready
7 RTS: Reguest To Send Request signal for sending
8 CTS: Clear to Send Clear signal for sending
9 ChL N.C

Figure 4-7 Cable Wiring Diagram

4.3.5 Data Format

Transmission messages between the spectrum analyzer and the controller are in ASCIH code character
strings and followed by carriage returns (CR) and line feeds (LF).

e 1 C L E L2V CRELF

Spectrum Contyoller
Analyzer side
side

LEICR |7 O+ |(E{j01010(0[0G]010:0 010|013 i+ | —

Figure 4-8 Data Format
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4.3.6

4.3.7

4-66

NOTE:
1. Transmission data must be in ASCH code.

2. Delimit the data from the controfler with CR or CR and LF. Query data and the GPIB delimiters are the same.
Therefore, send DLO or DL3 after serial port was opened (refer to the example of RS-232 remote program).

Dam 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+07 CR LF {send DLO or DL3). The output dasa of this RS-

232 and GPIB are the same number of characters except delimiters (CR and LF).

Differences Between RS-232 and GPIB

»  Command code

Trace data can be input or output in the ASCII format only.

CAUTION  The following commands are unavailable: TBA and TBB.

Panel Control
During remote control operation, spectrum analyzer pane! control is affected as follows,
* The remote lamp does not light.

» The key panel is not disabled.

CAUTION  If any settings are changed during remote conirol, the operation of the spectrum analyzer may
hecome unstable.
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4.3.8 Remote Control Usage Examples

Remote Control Usage Examples

The foliowing examples show typical remote control commands, and are written in “Microsoft Quick Ba-
sic” {licensed by Microsoft Corporation).

The Open command statemment OPEN” COMI: 9600, N, 8, 1, ASC” FOR RANDOM AS #1 shown below
has the [ollowing characteristics: baud rate is 9600 bps, no parity, 8 bit data length, stop bit of 1, ASCI}
format and random access mode.

Example:  This program is used to check the status byte register {o see if the sweep has been completed.

OPEN "COMT:9600,N8.1LASC” FOR RANDOM AS #1

PRINT #1, "DL3” ' CRand LF are set as the GPIB delimiter.
PRINT #1, "S§" ' Single sweep is performed.

PRINT #1, "OPRS” » Swoeep completion bitin the GPIB operation register is set.
PRINT #1, 7CLS” P Clearing the statas bytes.

PRINT #1, "8I” * Single sweep 13 performed.
MEAS.LOOP:

PRINT #1, "*5FTR™ * Read out the status bytes.

INPUT #1, STAT

IF(STAT ANTY 128) = G THEN GOTO MEAS.LOOP

PRINT #1, "PS” T Peak search.

PRINT £, "ML?" T Read out the peak level,

INPUTH MLEVEL

PRINT MLEVEL
CLOSE #1
END
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