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R3131 Spectrum Analyzer Operation Manual

PREFACE

This manual provides the information necessary to check functionality, operate and program the R3131 Series
Spectrum Analyzer. Be sure 1o read this manual carefully in order to use the spectrum analyzer safely.

+  Organization of this manual

This manual consists of the following chapters:

1. Introduction
* Product Description
¢ Standard Accessories and Power Cable Options
» Operating Environment
* Operation Check
* Cleaning, Storing and Transporting

Includes a description of the spec-
trum analyzer and its” parts aiong
with information o its” operating
environment and how to perform a
system checkout.

2. Operation
+ Controls and Connectors on the Froat and Rear
Panels
« Screen Annotation
+ Basic Operation
» Measurement Examples

Describes the names and the func-
tions of each part on the panels. You
can learn the basic operation of the
spectrum analyzer throagh the exam-
ples shown in this chapier.

3. Reference
+ Menu Index
* Menu Map
+ Furctional Description

Shows:a list of operation kéys, and
describes the function of gagh key.

4. Remote Control
« GPIB
+ RS.232

Gives an outline of the GPIB and
R8-232 interfaces, and how to con-
nect and set them up. Also included
are a list of commands necessary for
programming and using the program
exampies.

3. Specifications

Shows the specifications of the spec-
trum analyzer. :

APPENDIX 1. Error Messages

1f an error occurs during opnéi'ét'i'on,
an error number and its cotrespond-
ing error message are displayed. The
meaning-of each error is explained in
this sectioin. .

APPENDIX 2. Glossary

Terminology refated to the spectrum
analyzer is explained in this section.
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Preface

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

Eanel keys: In bold type Example: MKR, MEAS

Soft keys: In bold and italic type Exampie: Normal Marker, Noise/H
The 1/2, more and 2/2, more soft keys are designated by 1/2_more and 2/2_more in Chapter 2,
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Cautions on Using the R3131 Series

The maximum safe input levels for the R3131 Series spectrum analyzers are listed below,
A signal power exceeding these limits may damage internal parts such as the mixer.

if there is a possibility that the input signal level may exceed the maximum safe input level.
an external attenuator should be connected to the input port to attenuate the input signal.

Maximum safe input level:

R3131: +20 dBm (Be sure to set the internal mput atteruation to 20 dB or more.)
R3131A 430 dBm (Be sure to set the input attenuation 1o 30 dB or more.)

AC coupling:Within £50 VDC

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 ohjects on the analyzer.
* Do not lean on the analyzer.

+ Do not place anything (hands or other objects) between the analyzer and the flat surface on which it is
placed.

« Do not slide the analyzer.

» Do not use excessive force when pressing keys (more than | 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.

= The extensions show signs of wear.

Do not use the extensions if they show signs of excessive wear.
The extensions may wear out over time. If this occurs, contact ADVANTEST or our ser-
vice agency for information on how to replace them.
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Safety Summary

« Replacing Parts with Limited Life

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

Replace the parts listed betow after thetr expected lifespan has expired.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the mstrument is stored or used, and how often the instrument is used.

There is a possibility that each product uses different parts with limited life. For more informa-
tion, refer to Chapter 1.

Main Parts with Limited Life

Part name Life
Unit power supply S years
Fan motor 5 years
Electrolytic capucitor 5 years
LCD panet 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years

e Precautions when Disposing of this Instrument

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

Harmful substances: {1} PCB (polycarbon biphenyl)
(2} Mercury
{23 Ni-Cd {nickel cadmium)
(4) Other
ltems possessing cyan, organic phosphorous and hexadic chromium
and iteras which may leak cadmium or arsenic {excluding lead in sol
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
*  Ap area free from corrosive gas
= Anarea away from direct sunlight
« A dusi-free area

*  Aparea free from vibrations

Direct sunlight
FICIPS

:?Dast

e
CCorrosive
v

R N B T i P Wl W h W)

Vibration

Figure-1 Environmental Conditions

= Instrument Placement

A
L

Front

1 Y surface

Keep at least 10 centimeters of space
between the rear panel and any other

Figure-2 Instrument Placement

This instrement can be used safely under the foliowing conditions:
«  Altitude of up 1o 2000 m
+ Installation Categories 11

+ Pollution Degree 2

Safety-4
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Safety Summary

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

1f the equipment is used I a manner not specified by Advantest, the protection provided by the equipment may
be tmpaired.
¢  Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling, Do not remove or tear these labels. If vou have

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

Symbois of those warning fabels are shown below together with their meaning.

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

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 personal 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-
ry.
* Use a power cable rated for the voltage in question. Be sure however {o use a power cable

conforming to safety standards of your nation 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 plig. Do not pull on the power cable itself. Make sure your hands

are dry at this time.

« Before turning on the power, be sure o check that the supply voltage matches the voltage
requiremenis of the instrament.

+ Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not include a safety
ground terminal.

¢ Be sure to use fuses rated for the voltage in question,

» Do not use this instrument with the case open.

Safety-1




Safety Summary

* Do not place objects on top of this product. Also. do not place flower pots or other containers
containing liquid such as chemicals near this produet.

*  When the product has ventilation outlets, do not stick or drop metal or easily flammabie ob-
jects into the ventilation outlets.

+  When using the product on a cart. fix i¢ with belts to avoid its drop.

*  When connecting the product to peripheral equipment. turn the power off.

e Caution Symbols Used Within this Manual

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

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

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.

s Safety Marks on the Product

Safety-2

The following safety marks can be found on Advantest products.

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

&: CAUTION - Risk of electric shock.
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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

Operating environtment

How to verify that the spectrum analyzer is functioning properly

How to clean, store, and transport the spectrum analyzer

Product Description

The R3131 Series is a spectrom analyzer that provides the user with highly stable spectrim analysis using
the synthesized local method.
The key features of the R3131 Series spectrum analyzer are listed below.

(1

(2)
(3)

)
(5)

(0)
(7}
(8)

Frequency Range: 9kHz o 3GHz,
Frequency span: Zero, 5S0kHz to 3GHz.
Frequency span settable range: Zero, 10kHz to 3GHz (R3131A onty)

Frequency counter function with a resolution 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 nput 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 fo save screen images in BMP format.
Support for ESC/P, ESC/P-R and PCL compatible printers.

Remote control capabilities which allow you to setup an automatic measurement system. This
remote control function complies with GPIB and RS-232 specifications.
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1.2 Accessories

1.2 Accessories

Table 1-1 lists the stancard accessories shipped with the spectrom analyzer. If any of the accessories are dam-
aged or missing or, to order additional accessories, contact a sales representative.

Table -1 Standard Accessories List

Accessory Name Model Number | Quantity Remarks
Power cable - A0Q1403/A01441 i #1
N-BNC through connector JUG-201A/U i *32
R3131 Series Spectrum ER3131 i
Analyzer Operation Manual

# [: 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 a sales representative. When ordering, refer to power cables by
their option number or model number.

* 20 Quantity 1s 2 when the instrument is equipped with TG option (Option 74).
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Table 1-2 Power Cable Options

1.2 Accessories

Rating, color

Model number

Plug configuration Standards and length (Option number)
JIS: Japan 125V at 7T A Straight:  A01402
' Biack
% Law on Electrical Appliances 2m{61t) Angled: ADE412/A01440
UL: United States of America 125Vat7 A Straight:  A01403/A01441
Black (Option 93)
% CSA: Canada 2 m {6 ft) Angled:  A01413
CEE: Hurope 250V ato A Straight:  A01404/A01442
DEMKO: Denmark Gray {Option 96)
NEMKO: Norway 2mi6ft) Angled: AQ414
VDE: Germany
KEMA: The Netheriands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250Vato A Straight:  AG1405
Gray {Option 97}
2m(6ft) Angled:  AQ1415
SAA: Australia, New Zealand 250V at6 A Straight:  A01406
Gray (Option 98)
2 m (6 ft) Angled:  ---emeeee
BS: United Kingdom 250V at6 A Straight:  A01407
Black {Option 99)
2 m (6 f1) Angled: A01417

1-3
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1.3 Operating Environment

1.3  Operating Environment

This section describes the environmental conditions and power requirements necessary to use the spectrum
analyzer.

1.3.1 Environmental Conditions

The R3:31 Series shouid be only be used in an area which satisfies the following conditions:

i-4

Ambient temperature: 0°C to +50°C (operating temperature)
Relative humidity: 85% or less (without condensation)
An area free from corrosive gas

An area away from direct sunlight

A dust-free area

An area free from vibrations

A low noise area

Although the R313] Series has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is
unavoidable.

An area allowing unchstructed air flow

The R3131 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
Measurement ACCuracy.

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

Direct sunlight

s

= Dust /\ i
e s ! —
C Corrosive
J /T\ Gab
PN N PN P P Line Filter
Vibration

o Keep the rear panel 10cm away
from the wall

Front

Figure 1-1 Operating Environment
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1.3.2

1.3.3

1.3 Operating Environment

The R3131 Series can be used safely under the following conditions:
«  Altitude: 2000m maximum above the sea level
+ Installation category Ii

»  Pollution degree 2

Power Requirements

The power supply specifications of the spectrum analyzer are listed in Table 1-3.

Table 1-3 Power Supply Specifications

100VAC Operation 200VAC Operation
Input voltage range 99V {0 132V 198V to 250V
Frequency range 48Hz 10 66Hz
Power consumption 200VA or below

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

During operation, the power sipply automaticatly switches between input voltage levels of 100VAC and
200V AC. Be sure, however, to use a power cable that matches the input voltage and meets the related stan-
dard {see Table 1-2}. :

Power Fuse

CAUTION: When a fuse blows, there may be some problem with the analyzer so contact a sales represeniative
before replacing the fuse.

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

I.  Press the POWER switch to the OFF position.

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

3. Remove the fuse helder on the rear panel.

4. Check (and replace if necessary) the power fuse and pus it back in the fuse holder.
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1.3 Operating Environment

Pull out the fuse holder using a slotted
head screwdriver.

Fuse hoider

Check (and replace if neces-
sary) the power fuse and put it
back mnto the fuse holder.

Fuse {T5A compliant)

Fuse holder Spare fuse attached to the fuse holder,

Figure 1-2 Replacing the Power Fuse

1-6
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1.3.4

1.3 Operating Environment

Power Cable

A detachable power cable with a three-contact plug is included with the spectrum analyzer. The protective
earth ground contact on the plug connects (through the power cable) to the accessibie metal parts of the
instrament. 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 spectrum analyzer. A list of other available
power cables is shown in Table 1-2. Contact a sales representative 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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1.4 System Checkout

1.4

1-8

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 af least 30 minutes after turning on the power before using to ensure accurale measurements.

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

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

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

AC power supply connector

/

&

5
o
-
a ra
:
A

i

Al

Figure 1-4 Cennecting the Power Supply Cable
3. Connect the power cable to the outlet.

4,  Press the POWER switch to the ON position.
The spectrum analyzer performs the Initial test for approximately three seconds,
then displays the startup screen as shown in Figure 1-3.

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

Wed 10 Dee 1997

REF 0.0 dBr &TT 10dE  Awrt  Boblnk
1008/ LoHoem | Mors

CENTER 1.5000 GHx SRAN 2000 MHz
REW 1 MH= YEM 1 MMz IR B0 ms

Figure 1-3 Screen Display after Self Tests have Completed

CAUTION: Allow 30 minutes for the R3131 to warm up before proceeding the next
step.

5. Press SHIFT.
The SHIFT lamp Hghts.

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

7. Press SHIFT and 0.
The Setf Test menu is displayed.
Mar 27 15125151
REF &€.0 dbm ATT 10 A_wrt B_bBlnk

Horm | Horm Exscute
: =lf Test

Self Test

CENTER 1.5000 GHz  SPAN 3000 MHz Exit
REW 1 MHz VBM 1 WHz  SWF £0 ns

Figure 1-6 Self Test Screen

1-9
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1.4 System Checkout

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

8. Press Execute Self Test.

The nine test items are executed in order and then the test results are displaved as
shown below.

Mg AT 1B 2304
REF ~10,0 dBm *ATT 1048 &b B bink
Adey L Hmrm Exanute
: Gelf Tegd
1 AR

b i P Taet

o ;- - e .
CENTER 30.00000 WMHz  SPAM 50.0 kHz
FEBM 1 kHz VBN 1 kHz SWP 500 ms

kL FASS e
ALD PARS

Lok Detect FARS

Total dHailn FAES

Cad, Sdarmal PASS

BE ATYT FASS

Hordotebe Saln AMP PASES N
IF Ghep AMP FPASS

EEH Swrlhobving F&SS Exit

Completed. ,

Figure 1-7 Screen Shown after Executing Self Test

CAUTION: If the Self Test detects any errors, do not attempt to use the spectrum
analyzer any further. Contact g sales representative as soomn as possible,

G.  Press Exit.
This exits the Self Test mode.
This completes the system checkout.
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1.5 Cleaning, Storing and Transporting the Analyzer

1.5 Cleaning, Storing and Transporting the Analyzer

Cleaning

Remove dust from the outside of the spectrum analyzer by wiping or brushing the surface with a soft cloth
or small brush, Use 2 brush o remove dust from aroend the panel keys. Hardened dirt can be removed by
using a cloth which has been dampened in water containing a mild detergent.

CAUTION:

1. Do not allow water to get inside the spectrum analyzer.

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

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 {il-
ter itself can be detached from the spectrum analyzer by removing the two screws on the front. Clean
the backside of the filter with a soft cloth.

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

ARBRTEST 315 SPECTRUM ANMYZER s #nl & Remove the two screws (o
v detach the filter from the
spectrum analyzer.
S
]
e
.
Eg \\m%
4 L
POWER G OUTHT R
. iy =
(%é) -e © [
i\\ [

Figure 1-8 Removing the Display Filter
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1.5 Cleaning, Storing and Transporting the Analyzer

1.5.2 Storing.

Store the specirum 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 pertod (more than 90 days), put the spectrum analyzer in a vapor-barzier

bag with a drying agent and store the spectrum analyzer in a dust-free location out of direct suntight.
1.5.3 Transporting

When you ship the spectrum analyzer, use the original container and packing material. 1f the original pack-
aging is not avaitable, pack the spectrum analyzer using the foliowing guidelines:

+  To atlow for cushioning, use a corrugated cardboard container with inner dimensions that are at least
15 centtrneters 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-duty, 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 your location
»  Serial number of the spectrum analyzer (located on the rear panel)

*  Description of the service reqguested
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1.6 Replacing Parts with Limited Life

1.6  Replacing Parts with Limited Life

The R3131 Series uses the following parts with limited life that are not listed in Safety Summary.

Replace the parts Hsted below after their sxpected lifespan has expired.

Part name Life

Reed relay 10,000,000 times (At no load)

Rotary encoder 166,000 cycle
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2.1 Panel Description

2  OPERATION

This chapter describes the following:
°  Front and rear panel conirols and connectors
«  Screen annotation
= Basic operation
»  Measurement examples

+ Expanded functions

2.1 Panel Description

2.L.1  Front Panel

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

&) (3

i

200000008 =

:

0
o 3
_’__..,-"J

77
|

Ta ouTsuT
oo

(2) (4) (3) ® (D

Figure 2-1 Front Panel

2-1
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2.1.1 Front Panel

2

(1y  Display Section
ADVMHTEST R3131 SPECTRUM ANALYZER wom-saw @ §/4
s
................ I R W, [::]
; 1=
e |50
Heel |3 €
e
l —o|=t 7
\ \
2 3
Control Description
1 | Liquid crystal display (1.CD)) 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 tine)
4 | Contrast confrol Adjusts the display contrast
5 | ACTIVE OFF key Turns off the actve area removing any displayed
nformation
6 | Soft keys Seven keys corresponding to the soft-menu display
on 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 sofi-menu structure
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(2}  Power Switch/Connector Section

. 2.1.1 Front Panpel

RE dm 2 [
PUERN
! |

;Y +
A wa
H ] czoenm MAX @
N EHOVDS WAL
2

Control

Description

1 | POWER switch

Turns the power on or off

2 | RF INPUT 1 connector

N-type input connector 30€)

Amnalyzer input connector: Frequency range is 9 kHz
to 3 GHz

the maximum input level is +20dBmINPUT
ATTZ20dB) or £30VDC max(R3131)

the maximum input level is +30dBm(INPUT
ATTZ30dB) or £30VDC max(R3131A)

3 | RF INPUT 2 connector

{Unused)

4 | TG OUTPUT connector

TG output connector
Frequency range is 100 kHz to 3 GHz
Available only when Option 74 is equipped

(3) Floppy Disk Drive Section

 —— —

ﬂ'.g'_'}li

Controt

Description

1 | Eject button

Used to eject floppy disks from the drive

2 | 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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2.1.1 Front Panel

2-4

(4) MEASUREMENT Section

2

3

i 3
(peres}—— s
TOP
e —
Fm——
;
Control Description
1 | FREQ key Used to set center frequencies
2 | SPAN key Used 1o set frequency spans
3 | LEVEL key Used to set the reference level
4 | SWEEP lamp Turns on when a sweep is being performed
5 | REPEAT (START/STOP) key Used to execute continuous sweeps or to reset a
sweep

6 | SINGLE key Used to execute single sweeps o1 to reset 4 sweep
7 | TG key Used to set the TG function

Available only when Option 74 is equipped
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{5y DATA Section

2.1.1 Front Panel

( BATA -
o — ——— g
GGG
QOO = )
olololcat? G 7 °
. BK SP | ENTER e
ijj éanZ ;_unc
i

o]

Control

Description

1| 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 functions
by pressing the SHIFT key

Used to set up the conditions for an EMC measure-
ment _

Used to execute calibrations for the spectrum ana-
tyzer

28]

BK SP(-) key

Used to remove data you have entered or {o enter a
minus(-) sign

3 | Units keys

These are used to select a unit and enter a value

GHz key {See Table 2-1)

MHz key

kHz key

Hz (ENTER] key
4 | Step keys Used to enter data in steps
5 | Data knob Used to make fine adjustments when inputting data

Table 2-1 Unit Key Settings
LEVEL
Frequency Tine
dBm dBuV | dBmV Watts Yolts

GHz key GHz e +dBm | +¢BpV | +dBmV | —_—
MHz key MHz sec dBm |-dBuV | -dBmV | W v
kHz key kHz msec — e e mW mV
Hz(ENTER)key | Hz Msec — — —— LW BV
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2.1.1 Front Panel

6y MARKER Section

! (___MARKER )

2
\gPK — } { — j/
(=8) (=)
4 3
Controt Description

I | PKSRCH key Used to search for the peak point on the trace
2 | MKR key tsed 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
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2.1.1 Front Panel

{7y CONTROL Section

1
X
1! coumcl)i, )

[ BW j ( TRIG fj {: PASIFAIL]

( SWE'E?J ( TR.‘}CE} { msgmv}f

L

Control Description

1 BW key Used to set the resolution bandwidth (RBW) and
video bandwidth (VBW} :

2 TRIG key Used to set the trigger conditions

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

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

5 TRACE key Used to set the trace function

6 SWEEP key Used to set the sweep time

2-7
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2.1.1 Front Panel

(8y  SYSTEM Section

(SYSTEM

REMOQTE

PRESET
{conFig}-——m 2

e

01 SHIFT

(-

SAVE

{RECALL 4

Control

Description

1 | LOCAL key
REMOTE lamp

Used to disengage GPIB remote control
Indicates the spectrum analyzer is in Remote mode
when lit

2 | CONFIG key

PRESET key
(SHIFT, CONFIG)

Used to set the operational conditions for the inter-
face, etc.

Used to reset the spectrum analyzer to the factory
defanit settings :

3 | SHIFT key

Allows you to access additional functions for cer-
tain keys (keys that bave labels in blwe above them).

SHIFT is pressed.

4 | RECALL key
SAVE key (SHIFT, RECALL)

Used to recall previous data
Used to save data

5 | COPY key

Used to obtain a hard copy of the screen data

2
]
oo
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{9)  Miscellaneous Section

2.1.1 Front Panei

AUTO POWER |
TUNE COUNTER MEASURE| U

R

T )

3/

Contro}

Description

1 | AUTO TUNE key

Used to automatically display the maximum peak

[R]

COUNTER key

Used to measure frequency as a counter

3 | POWER MEASURE key

Used to make power measurements

{Unused)
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2.1.2 Screen Annotation

2.1.2  Screen Annotation

5 . 8
4 6 7 ‘9
|
1 !
— ALWAMTEST| R213 ec 3 10128188 =mm——
2 ——REF -20.0 dBwm FATT 10dE <#.,_-:wg B_awva
3 —10dEs a“?‘"%m__HD_L{: Empl  Bmpl ALAT By

; _ . § : 5 Markar 'I HH -‘EIFF
AVG TIMES & . 200.0000 WHz :
20 470 T 34,83 B wE A
E e T% 5 L SE JCOMT

— AvaLA Yiyzn __ |

W avaB  tovz0 | [ »«g;;{%fiaL
A e

]8{ RL ~£8.7 dEm U NC ﬂ'x L

g-x,.ﬁ.?!L i~ C it = 1

10

Span 1s set Otz

Pls change span.

12

i e ‘
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T R LR L : B

" CENTER 800.0000 MHz  SPAN 200 kHz
kBl 3 kHz #WEM- 1 kHz #EHP B0 mE
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Figure 2-2 Screen Annotation
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2.1.2 Screen Annotation

Annotation

Description

Title

Displays the title you have entered to distinguish the
current data from other data

2 Reference level Current reference level
3 Amplitude scale Current amplitude scale graduation
4 75£) mode indicator Indicates that the input impedance is 75{2 (nothing is
displayed if the input impedance is 30€).
5 HOLD mode indication Indicates that the panel key 1s set to the HOLD mode.
6 RF attenuator Current attenuator level, ATT is preceded by an aster-
isk (*) when set in the manual mode
7 Trace Trace mode and search mode which are currently
selected
8 Date Current date and time
9 Soft-menu Menuv item corresponding to the soft key
1¢ | Marker area Frequency and level of a marker
11 | UNCAL message Indicates that the measurement has not been calibrated
12 | Message window Displays error messages as they occur
13 § Frequency span or Frequency 'span of the current display (displays may
Stop frequency differ depending on the currently active function)
14 ¢ Sweep time Time reguired to make a single sweep. SWP is pre-
ceded by an asterisk {*) when set in manual mode
15 | Video bandwidth (VBW) Frequency selected for the video bandwidth filter.
VBW value is preceded by ar asterisk (*) when set in
manual mode.
16 | Center frequency or indicates the frequency at the center of the current dis-
Start frequency play (the displayed RBW value is preceded by an
asterisk (*) when set in manual mode)
17 | Resolution bandwidth Displays the current resolution bandwidth (RBW is
(RBW) preceded by an asterisk (%} when set in manual mode)
18 | Line setup display Shows vaiues for the display line, reference line and
squelch kine
19 Average count display Displays the averaging number
20 | Active area Used to display the currently active functions (note

that the data can be changed} and their related values
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2.1.3 Rear Panel

2.1.3 Rear Panel

This subsection shows the rear panel and describes its terminals and connectors.
6

-

5

Figure 2-3 Rear Panel

Control Description

1 | RS-232 connector Connector for an external unit used to control the spectrum
analyzer through an RS-232 interface

2 | PRINTER connector Connector used when attaching a Centronix printer
3 | EXTERNAL TRIGGER Approximately 10 k£ input impedance; starts sweeping at
terminal the leading or trailing edge {selectable) of the TTL tevel

imput signal. This signal can be used as the gated sweep sig-
nal source.

4 | X-OUT terminal {unused}

5 | PHONE connector Connector for an 88 earphone used for AM/EM demeoda-
tated audio output

6 | GPIB connector Connector for an external controller cable

7 | Exhaust vent Used to vent excess heat buildup i the spectrum analyzer

CAUTION: Do not block this vent.

]

-12




R3131 Spectrum Analyzer Operation Mannal

2.1.3 Rear Panel

Control Description
8 AC power connector 3-pin type
9 | Fuse holder Holds the line fuse and one spare fuse which is supplied
with the spectrum analyzer
16 | Fuse information Lists the line voltages and fuse requireiments
11 | PROBE POWER terminal An accessory power supply for the probe, etc.
The maximum output current is 100 mA for each pin.
PROBE POWER
i 4
1 NC
: 2: GND
3:-124V
2 3 4:+12.4V
12 | 16 MHz REFERENCE OUT- {Unused)
PUT terminal '
13 : 10 MHz REFERENCE INPUT | Input terminal for 10 MHz reference frequency signal

termina

Input impedance: Approximately 50¢2
Inputlevel :-10dBmto+ 10dBm
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2.2 Basic Operation

2.2 Basic Operation

2.2.1

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 usually 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 exampie shows how the
pane! and soft keys function.

(1)

(2

Selecting the Menu

Press LEVEL to display the menu used for setting up a measurement.
A reference line value is displayed 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

Ref Offset ONJOFF

Hntering 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 1o enter data: the number keys (0 through 9}, the decimal point key,
and the backspace (BK SP) or minus (-) key. If you make a mistake when using the numeric
keys, you can use the backspace (BK SP) key to delete the last digit entered. I you have not
eniered any data, pressing the BK SP kev enters a minus (-) sign. After eatering the data, press-
ing the ENTER key or one of the other unit keys compietes the operation.

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

Example:  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, (t 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 1o decrement

the data; press the A step key to increment the data. You can enter data white looking at the ac-

tive area on the screen using the step keys. You can also define the step size manually.

Example: - The following example sets-the reference level to O 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.
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2.2.1 Operating Menus and Entering Data

Entering Datz Using the Data Knob
The data knob s 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 (.1 dBm.
Continue to 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 eater 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 “1/2_more” or the » key.
In addition, there is another type of soft key which is used to toggle between two settings {ON/OFFE,
AUTO/MNL etc.). For these keys, the currently active setting is underfined.

Pressing MKR displays the Marker (1) menu as shown below.

Normal Marker
Delta Marker

Peak Menu »

Sig Track ON/OFF
Sound »

Marker Off

172 _more v

Displaying submenus )
Pressing the soft key p displays a submenu as shown below.
Press Sound. The following Sound menu is displayed.
Sound AM/FM
Volume
MKR Pause Time
Squelch ON/OFF
Sound Off

Switching between settings

To switch the currently active setting for soft keys such as AUTO/MNL, press the key. Pressing
the key again changes back the setting. The active setting is underlined.
Example:  Press Squelch ON/OFF .
The squeich function is activated when ON is selected. When this function is active,
a squelch line is displayed and the current value for the squelch line is displayed in
the active area.
To remove the squelch line, press Squelch ON/OFF again to select OFF.

RETURN

Used to go back fo displaying the Marker (1) menu.
Press RETURN to return from the submenu to the original mena,
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2.2.1 Operating Menus and Entering Data

{4

e« 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 iterms).
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

Marker Couple ON/OFF

2/2_more v

Press 2/2_more. The previous items (mena 1) are displayed.

Using SHIFT

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

+ PRESET
+  SAVE

« 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 blae-labeled function, press SHIFT a second time. The green LED goes off, indicating that the
Shift function is no longer active, SHIFT is 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.
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2.2.2  Displaying Spectrums and Operating the Markers

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

Power on

NOTE:  To take accurate measurements, use the spectrum analyzer within the speci-
[fied temperature range, and wail at least 30 minutes after turning the power
on before using it. For these practice examples, you do not need lo warm up
the spectrum analyzer.

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

2. 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.

3. Connect the power cable to the outlet.

4. Turn the POWER switch on.
When the self-test has completed, the startup screen is-displaved.

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

Initialization
This resets the current settings to the factory defauits.

5.  Press SHIFT.
This activates the shift mode so that functions labeled in blue can be wsed.

6. Press CONFIG (PRESET).
This resets all spectrum analyzer settings.

2-17
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Weecd 10 Drec 1997
REF 0.0 oBm CATT 1008 A_wrt B _blnk
VBB e SO Mo

CEMTER 1.5000 4Hz SEAN 3000 Mz
REW 1 MHx YEM 1 MHz SHF B0 ns

Figure 2-4 Factory Defaults Screen
Calibration signal output
This activates the calibration signal used for the measurement.

7. Press SHIFT and 7 (CAL).
The Cal menu vsed with calibrations is displayed.

8. Press Cal Sig Level ON/OFF.
Cal Sig Level ON/OFF is turned on, and the calibration signal is ontput.

ADVSNTEST R3131 phoed 100 Dsec 1997

il
REF 0.0 dBm ATT 1008 A.wrt B _blpk ===
- -
15.4,*1.3{.._.. R Moo, Harm -0 ayy
Cal sig. .. .

| ~10.0 dBn S SO

Itewm

—
oH A0

CLtal Corr
M SOFF
gl

Lawel
GN fUPF

U CENTER 1.5000 8Hz  SRAN 3000 Hz
REM 1 MMz VEM 1 MHz S0P 50 ms

Figure 2-5 Calibration Signal Gufput Screen
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2.2.2 Displaying Spectrumts and Operating the Markers

Setting the measurernent conditions
This changes the analyzer settings so that the imput signal is displayed more clearly.
9. Press FREQ.

The current center freguency is displayed in the active area, and the Freq menu
ased to select the frequency type appears on the right.

ADVMAMTEST RE131 Med 10 Lo 1997 Fron
FEF 0,0 oBim ATT 10dB  A_wrt B_hlnk
10dR/ LHorm | Morwmoo
: : Cerrher
CEMTER b o
© 1.5000 GHz L L Start
Etop
4 oF sten

CAUTO SENL

FPeqk*CF
CENTER 1.S000 GHz  SPAN G000 MMz
FEM 1 MHz YEM 1 MHz P B g
Figure 2-6 Active Area Display
10. Press 3, 0 and MHz.
A center frequency of 30 MHz is set.
ADVAHTEST R3131 Hed 10 Dec 1997 =p=mm——
REF 0.0 dim ATT 10dB  &_wrt  E_hlnk ==
L= VORI &.=.2.1 BN &< o B
7 g H B K H Cerrter
1 Stort
Stop

oF Step
AT JHNL

Feak+CF

CENTER 30.0 MHz  SPAN 260.0 MHz
REW 1 FHz VEM 1 MMz SHF B mz

Figure 2-7 Setting the Center Frequenéy
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11. Press SPAN.
The current frequency span is dispiayed in the active area, and the Span menu
used for setting the frequency span appears on the right.

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

13. Press LEVEL.
The current reference level is displayed in the active area, and the Level menu
used for setting the level appears on the right,

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

ADVAHTEST R3131 Hed 10 Dec 1997 ==y
FEF ~10.0 dBm ATT 1048 A_wrt  EB_blpk =
] .

150':1&%: e R MEEE o ey

gﬂﬁg e . ,i. Tt

710.0 dBm | AuTo
dB/div B
Lirscr

iyits b

T
Of fzet
e OM /O

CENTER 30.00 MHz  GPAN 20,00 MHz
REM 300 kHz VBN 100 kHz  SWP 50 ms

Figure 2-8 Measuring Settings Screen
Displaying a marker on the trace peak
15. Press PK SRCH.

The marker is displayed on the trace peak, and the marker frequency {approxi-
mately 30 MHz) and level (approximately -10 dBm} are listed in the marker area.
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ADRANTEST R3131 Med 10 Deo §997 s
REF 115,10 dBn ATT 10dE A it B_bisj oormmes
VIR s BTN TN .= . R
: Harlar S Ret Lawvel
REE 30.00 kg
st i s
| 710-0 dbm | ) i
dE/div ¥
Linsar
Uitz ¥

M

T eNTER 20.00 MHz  BPAN 20,00 MHz
REW 300 kHz | VEM 100 kHz  SWP B0 ms

Figure 2-9 Peak Search Display Screen
Using the delta marker

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

16. Press MKR.
The Marker (1) menu used with the marker function is displayed.

17. Press Delta Marker.
The delta 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.

18, Move the marker to the -3 dB point using the data knob while looking at the level
indication in the marker ares and set it as precisely as possible (an exact setting
may not be possible due to resolution limitations).

The marker area now lists the frequency difference between the peak point and a
point 3 dB fevels down from the peak.
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ADYANTEST R3131 Wed 10 Dec 1997 g
REF -10.0 dEm ATT 0B A wrt E_blnk T
10dBS e HOEM Rerm Normol
: . : : % d RMarker © Marker
R L o e —
50048 Delta
: Marker
Peak

e

e o Gig Track
L ; . O JOEE

Soged b

Harker
ne

CENTER 30.00 MHz  GPAN 20.00 MHz 1/2.mored
REM 330 kMz VB 100 kHz  SWP 50 s

Figure 2-10 Frequency Difference Between the Peak Point and a Point 3 dB Levels Down

19. Next, move the marker to a point 60 dB levels down from the peak using the data
knob.
The display in the marker area is the frequency difference between the peak point
and a point 60 dB levels down from the peak.

ADVMBNTEST RT3 Hed 10 Dec 1997 Fo=——s1r
REF —-10.0 d&m ATT 1GdB8 At Boblnk

4 Berker 0 Marker
TRERVEATHE Delts
: L Marker

& MKR

Faals
M

! BA8 Track
ON /FF

Sored b
 Marker
(i 2

CEMTER 20.00 WHz  SPAH 20.00 Wiz 1/Z.morek
REM 300 kMz  ¥ER 100 kHz  SWP 50 ms

Figure 2-11 Frequency Difference Between the Peak Point and a Point 60 dB Levels Down

i)
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2.2.3

Initiahization

2.2.3 Measuring Window and the Display Line

Measuring Window and the Display Line

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

Turn the spectrum analyzer power on.

This reses the current settings to the factory defaults.

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

Wedd 10 Dec 1997

REF 0.0 dBm ATT kil A st E_blrk
1048, . SOOI .= o O .= 1|

CENTER 1.5000 GHz  SPAN 3000 MHz
REM 1 HHz WEM 1 Mz SE B0

Figure 2-12 Factory Defaults Screen

Calibration signai output

This activates the calibration signal used for the measurement.

Press SHIFT, 7 (CAL) and Cal Sig Level ON/OFF.
Cal Sig Level ON/OFF is turmed on, and the calibration signal is output.

N
o]
[F%)
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2.2.3 Measuring Window and the Display Line

AONWANTEST R3131 Meed 103 Dec 1997 ol
FEF 0.0 dBm ATT 10dB A_wt B_blnk
=T OO ). 1 1 | SO . = .

] : ; : : ’ Gl ALl

Emch
Ttem

i Fregq Qore
Ok ;’EMDF_E_

Lewvel
F.

CENTER 1.5000 dHx EFAN RO Wz
FEW 1 MHz VEW 1 MHz BWF BO me

Figure 2-13 Calibration Signal Output
Setting the measurement conditions

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

4. Press FREQ, 5, 0 and MHz.
A center frequency of 50 MHz is set.

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

6. Press LEVEL, 1, 0 and MHz (-dBm),
A reference level of -10 dBm 1s set.

ALEANTEST B3131 Med 10 Deco 1397
FEF ~10.8 dBm ATT 10dB & wrt B birk
164/ " S L= T = L P,
SPAR. L
#80.0 HHZ CZero Span

" CENTER SO.0D Mz GEAN 0.0 MHz  Last Span
REM 1 WHz WEM 1 HHx GHP B0 ms

Figure 2-14 Measuring Settings Screen
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Activating the display line
The display line is convenient for comparing one frace level to another.

7. Press DISPLAY and Display Line ON/OFF,
The display line 15 activated.

8. Move the display line vertically so that it aligns with the peak on the right side by
turning the data kaob.
This makes it easier to compare trace levels.

ADWANTEST R313t Thu 25 Jun i??Esz%WWmm=
1B o
REF 10,0 dBm ATT 10dB A wrt  B_binjg =
VOB e e HEEE L NeRs bisplay
SO0 1 TH o ' ON /OFF
DISPLINE . ... 20
- : _ : =f Lirwe
S0 Ade o
: . : : #zas
?EE‘;§%,< Windaow
: f Changs
Titi=
'”Y““”; Time/Dats
utwg

ON fOFF

CENTER 50.00 MHx GFAN B80.0 MHz  Inverse
BEM 1 MHz WEW 1 MHz SWP EQ ms -

Figure 2-15 Activating the Display Line
Activating the reference line
This activates the reference line allowing you to enter reference level settings.

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

10. Move the reference line verticatty until it is aligned with the maximum peak so
that vou can obtain a display line value relative to the maximum peak.
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ADYANTEST R3131 Thu 25 Jun 1998ﬁ
REF —10.0 odBm ATT 10dB A wrt B blnk= ———
L2 - D = s Mt -4
? P T oM /OFF
- L1 : : P Ref Line
A0 ousorF
; . : tegms N
iy —4‘1‘358 : : : © Wiredow
TRL -12.7 =] : H : [
: Changs >
P Titls
T Time/Dote

UUGENTER B0.0D MMz SFAN B0.0 MHz  Inverse
REM 1 Mz VEM 1 MMz SMF ED ms

Figare 2-16 Making a Comparison Between Peaks Using Reference Lines
Removing the lines
This removes the display and reference lines.

11. Press Display Line ON/OFF two times,
OFY is selected and the display line is removed.

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

Setting up the measuring window

13, Press Meas Window.

The measuring window appears and the Meas WDO menu associated with the

window settings is displayed.

The frequency for the current window position is listed in the active area, and the

window position can now be changed.

14, 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.

[
I
[
o
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SOWANTEST #3131 Thu 25 Jun 1988 5——1m=
REF = 10,0 ofim ATT 10dB A_wrt E_ blnk™=————
ode/ - . Morm  Hoem  Windo

WIHDOY POST F8 AD

 B0.0H MHz & T .o

HRT soTR

Fuon In

Sty Ok

Wit
piahET )

+ I SOFE
=
Conag e
oM JOFF

CENTER GO.00 WMz SPAN 80.0 MHz ngf;:’:
REs 1 tHz VBN 1 MHz WP EQ me

Figure 2-17 Screen Display Showing the Measuring Window

15. Press Zoom In.
This displays a magnified view and the range specified by the measuring window
now filis the screen.

ADVANTEST RE131 T BF Jur 1998 TESTE—

REF -18.0 dBm ATT 1048 A wrt  B_blnk =

VRABY s oMo Herm o Wdndow

: . ; : : S SN

WINDOW POST
: Hirciow

62.10 Mz | | M

Zoor I

Zoom Dt
“Wimdow
Syeer
oM /OFE
Harike
e Couple
fine] O BEE

R i : : et W ekt
GENTER &0,08 MHz SEAM 18000 MMz GFF
REW OO0 kHz VEM 100 kHz SWF ED mz

Figure 2-18 Screen Display after Zoom In

16. Press Zoom Out,
This changes the screen back to the previous display.

Removing the window

17. Press Window Off.
The measuring window is turned off.
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2.2.4 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 you wish to measure however you should
note that the displayed amplitude value corresponds to the marker position.

The maximum resolution possible for the counter function display is 1 Hz. As you increase the resolugion,
you wiil have 1o increase the sweep time to compensate.

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 dB or less.

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

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

1. Turn the spectrum analyzer power o1,
Initiatization

This resets the current settings to the factory defaults.

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

Wed 10 Dec 1957

REF 0.0 dim ATT 100B  A_wrt B_blndc
LR OSSN - =34 .

CENTER 1.5000 GHz SPEM B00C MHz
FEM | Mtz YEW 1 MHz SR S0 me

Figure 2-19 Factery Defaults Screen
Calibration signai oufput
This activates the calibration signal used for the measorement.

3. Press SHIFT, 7 (CAL) and Cal Sig Level ON/OFF.
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Cal Sig Level ON/OFF is tumed on, and the calibsation signal is output.

MOVBNTEST R2131 Wed 16 Dec 19%7

toirl
REF 0.0 dEm ATT 1048 A_wrt B_blrk
[ OO UIUUIUURPS 1 = 0. IO ot B PR O

CAL S8 e
- ~10.0 dBm L

2]

~tal Corr

‘Tl Gig
Level
O SOFF

CENTER 1.E000 Mz SFAM 3000 MHz
REM | MHz WEL 1 Mz SUE 0 mz

Figure 2-20 Calibration Signal Ouatput Screen
Setting the measurement conditions
This changes the anaivzer settings so that the input signal is displayed more clearly.

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

5. Press SPAN, §, § and MHz.
A frequency span of 30 MHz is set.

ADVAHTEST R3131 bed 10 Dec 19597 Toon
REF 0.0 dBm &Y 1038 A _art Boblek

10dE/ RO . .0 . MO 1. 1 .
LR, L E T PR

Zeto Sparn

Feals Zoom

CENTER 20,00 MHz  SFAN 50.0 MHz Last Spon
REW 300 kHz  VEW 100 Mz SWF 50 ms

Figure 2-21 Measuring Settings Screen

2-29




R3131 Spectrum Analyzer Operation Manuat

2.2.4 Measuring Frequency Using Counter

Measuring frequency by counter
This measures the frequency using the counter function.

6. 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.

ADVANTEST R3t21 Wed 10 Dec 1937
REF Ol olEim ATT t0dE

1048 ..
MARKER... . ¥ 30,20 Mz e
...... 30..20 HHz R SO R Wcii

1Hz
3G.000 MHz |
CENTER 30,00 MHz SFAN C0.0 HHz %"mgi;

mEW 3OO kHz VBN 100 kHz  SWP S0 ms
Figure 2-22 Frequency Counter Measurement (Resolution: 1 kHz)

7. Press Res 10 Hz.
The frequency counter resolation is set to 10 Hz and is displayed in the frequency
counter window.

ADVANTEST B3I Mar 20 15:54:48W
REF 0.0} effin ATT 10dB A_wrt B _bhlnk=————
LEA = = OO . =1 SO = o Re=
! Marioer 1kH=z
HQRKEQ B S B Iu T 5 Y

—? a1 obm Re=z

.30.00. Mu;g. . v

Fr&quency N
CENTER 20,00 WHz GEal B0, T MHz “Dung‘:‘:

REW 300 kHz  WEW 100 kHz  SHP BO ms
Figuare 2-23 Frequency Counter Measurement (Resolution: 10 Hz)

8. Press Counter Off.
' "The counter function i$ turned off.
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2.2.5 Auto Tuning

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

i.  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.

Calibration signal output
This activates the calibration signal used for the measurement.

3. Press SHIFT, 7 (CAL) and Cal Sig Level ON/OFF.
Cal Sig Level ON/OFF is turned on, and the calibration signal is output.

Frequency span
This sets the frequency span in preparation for auto-tuning.

4. Press SPAN, 1, 6, 0 and kHz.
A frequency span of 100 kHz is set.

ADMANTEST R3131 Wed 10 Dec 1997 Toan
REF 0.0 «Bm ATT 10dB A w-t B_blrd

. :Hcgﬂ?? Full Spab

S?iﬁ‘rﬂ e e e e T
100 0 kH; : : Zero Span

- Pacds Soom

" CENTER 1.5000000 GHz  SPAN 100.0 kHz Last
REN 2 kH=z YBR 1 kH=z SHF PO oms

Figure 2-24 Screen Display Prior to Auto Tuning
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2.2.5 Auto Tuning
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Auto nuning

5. 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 maximum peak is antomatically displayed. The reference
level is set to the tuned peak level under these conditions.

ADYANTEST B 21 Wed 192 Dew 1937 Sron
REF -9, 8 i ATT 10dE  A_wrt E_blnk

1048 Hore  Horn

: ; : v Full Bpon

Marcest :
LIS HZ oo
ST dEm

MARKER .
© 30.0003 MHz [

Zero Span

[NERRRCIE R

4“”égﬂfééugﬂlﬁéﬁémﬁg;mmmmmwm' .
REBW 3 kHz VEM 1 kHz SHP 70 ms

Figure 2-25 Screen Display after Auto Tuning
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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 o,
Initialization

This resets the current settings to the factory defaults,

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

Calibration signal output
This activates the calibration signal used for the measurement.

3. Press SHIFT, 7 (CAL) and Cal Sig Level ON/OFF.
Cal Sig Level ON/OFF is turned on, and the calibration signal is output,

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.
A center frequency of 30 MHz is set.

5. Press SPAN, 5, 0 and kHz.
A frequency span of 50 kHz is set.
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2.2.6 Tracking Operations

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.

6. Press MKR and Sig Track ON/OFF.

Signat tracking is turned on. The detected peak frequency is always set as the cen-
ter frequency even if the input signal frequency varies.

ADYANTEST RE131 Wed 10 Dec V3YT Smpe=rrr
REF 0.0 dEm ATT 10dB A_wrt B blrk™———=
R0 U « .= 0.

o Hormal
i Marker :
230,00000 MMz

L

MARKER L
©30.00000 MHz

SEg Tr"t#a:ic
W /OFF

Sound b

Moeicer
off

"CENTER 3000000 WHz  SPAN S0.0 kHz 1/Z.morzh
REM 1 kHz VEM 1 kMz  SWP 500 ms

Figure 2-26 Signal Tracking Screen

7. Press Sig Track ON/OFF,
Signal tracking is turned off.
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2.2.6 Tracking Operations

Continuous peak search

This function detects a peak for each sweep, and always moves the marker to that peak.
The marker is always displayed on the peak.

8. Press Peak Menu and Cont Peak ON/OFF.
The Cont peak search is turned on. A peak is detected in each sweep and the
marker is aiways moved to that peak even if the input signal frequency varies.

ADVANTEST 23131 Hed 10 Do 1997

Paglill
EEF 0.0 dBms ATT 1088 a_wrt B Rlnk=—
L~ = OO OROTOURUUU . = o SO . 1 o ST
: ; . Marker Hext Peak
‘HARKER . 30 go0o mﬁx -
P L M ﬁnxt Peuk

Mext Peak
nght

Pw@;
Meg—fi

Min Peol

;Cmmt Fresigic

e e E e e Dr‘l “f [:IF,'F,“
- MMM@@ _ ,
CENTER 30,00000 MHz  SPAN 50.0 kHz 1/2,mored
REW 1 lcHa VB 1 kH=z SHP BO0 ms

Figure 2-27 Continuous Peak Search Screen

9. Press Conf Peak ON/OFF.
Continuous peak search is turned off.
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227 UNCAL Messages

2.2.7
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UNCAL Messages

Accurate measurements cannot be made if thers is an inappropriate combination of parameters when mea-
suring the resolution bandwidth (RBW), the video bandwidth (VBW), the frequency span, the sweep time
and so ot (the parameters for these measurements affect each other). UNCAL is displayed in the center of
the screen when a measurement cannot be made correctly.

If this occurs, perform one or more of the following procedures to correct this problem and remove UN-
CAL from the screen:

¢ Widen the resolution band width (RBW).
e Widen the video band width (VBW).
+  Make the sweep time longer.

+  If RBW or VBW cannot be changed, narrow the freqizency span.
Power on

1. Turn the Spe‘ctrum 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.

Calibration signal output
This activates the calibration signal used for the measurement,

3. Press SHIFT, 7 (CAL) and Cal Sig Level ON/OFF.
Cal Sig Level ON/OFF is turned on, and the calibration signal is output.

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

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

5. Press SPAN, 1, 0 and MHz.
A frequency span of 10 MHz is set and the following conditions also apply: RBW
= 100 kHz, VBW = 100 kHz and SWEEP = 50 ms.
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2.2.7T UNCAL Messages

ADHANTEST B33 Wed 10 s 1997

Span
REF (.0 dBwe ATT 10dB A_wrt B bilrk
TOREBY e MR N =
T : : : : : e -1 Full Span

SPAN L e
10.00 HHz |

D e Span

1&, » et PECIE BN
_ T P —
CENTER 20,00 MHz BPAN 10,00 MHz Last Span

REW 100 kHz VRW 100 kHz  SMP ED ms

Figure 2-28 Measuring Settings Screen
Manually changing the measurement conditions

6. Press SWEEP and SWP Time AUTO/MNL.
Sweep time is set to 50 ms.

7. Press BW, RBWAUTO/MNL, 3, 0 and kHz.
The RBW is set to 30 kHz.
A sweep time of 50 ms is too short because of the current settings so UNCAL is
displayed in the center of the screen.

ADVANTEST R213t Med 10 Dec 1997 Bl
REF 0,77 «Em ATT 10dB &_wrt  E_blrk

10dBS _ e Morm B RBMW
RBY

S AN

*CENTER 30,00 MHz SPAN 10,00 MHz Auts Al
*REW 30 kHz  VEM 10 kHz  #BWF 50 s

Figure 2-29 Screen with UNCAL Message
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2.2.7 UNCAL Messages

8. Press VBWAUTO/MNL, 1,8, 0 and kHz.
An accurate measurement can be made now that the videc bandwidth has been
set to 100 kHz. Note that there is no longer an UNCAL message on the screen.

ADVANTEST R3I131 Wed 10 Dec 1397 ===
REF 0.0 dBm ATT i A_wrt B_bink
OB i Lohgrm  Morm REW
: : : CAUTO 1k,
By i
. i YE
L AUTO SHNL

100 kHz |

Wz SPAN 10.00 MHz Auts All

[ & B0
*REW 30 kM VBN 100 kHz  +SWP 50 ms

Figure 2-30 Normal Measurement Screen
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2.2.8 Separating Two Signals

2.2.8 Separating Two Signals

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

analyzer.

Setp

1. Cennect the signai generators as shown in Figure 2-31.

R3131 Spectrum analyzer

e a0 g

o0 <

Power combiner
(Insertion loss: 6 dB)

Figure 2-31 Setup for Measuring Twe Signals Separately

Power on
2. Turn the power on.

Setting the signal generators

This prepares the signal generators for output.

REINPUT &

Signal generator (SG1)

|

pow} [Tl
s i £
=1 L B
[==R=]
) e o

loureur

connector

| et
e

Signal generator (SG2}

conaactor

£

‘!]H;m
)
8] Erpeeaie;

jocuTrPUT

connector

3. Set the SG1 frequency to 200.00 MHz; the SG1 Ievel to -10 dBm; and the SG1

output to ON.

4. Set the SG2 frequency to 200.25 MHz; the SG?2 level to -20 dBm; and the 5G2

output to ON.

Initiakization

This resets the current settings to the factory defaults.

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

(]
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2.2.8 Separating Two Signals

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

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

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

8. Press LEVEL, 1, 6 and MHz (-dBm).
The reference level of - 10 dBm 1s set.,

9, Press ATT AUTO/MNL, 2,0 and GHz (dB).
Attenuator level is set to 20 dB.
The spectrums are not fully separated because the RBW default setting is 100
MHz. As a result, the dispiay shows only one input signal even though there are
actually two.

ADVANTEST R31H1 Thu tt Do 1997 =0

REF -10.0 dfm +ATT 20dE  A_wrt E.blnk

152 = < 8. .. <1 =T S

ATT. S
20dB | ATT

AITY

ofi i B
L. reca

Units »

B
Offzet
LM JOEE

CUCENTER 200,00 #Hz  SPAN 10,00 MHz
FEN 100 Kz WEI 100 kHz SWP 50 mz

Figure 2-32 Two Superimposed Peaks
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2.2.8 Separating Two Signals

10, Press BW, RBW AUTO/MNL, 3, 0 and kHz.
The RBW is set to 30 kHz.
Two peaks are now discernible but they are still not clearly separated.

ADVANTEST RE1HE! Thu 11 Dec %?‘??T
REF —10.0 dim *ATT 20dB ALwrt B blnk

LR = U o I .= . REN
: : : : AUTS /HNL
30 khz . AT

CUCENTER 200,00 WMz SPAN 10.00 Mz Awio Al
SREN 20 kMz  %BH 10 kHz  SWP 70 ns

Figure 2-33 Two Discernible Peaks

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

ADVANTEST R3131 Thu 11 Dec 199?‘?

REF —-10.0 dBm +#HTT 20dE  A_wrt B _blnk

L= = NPV . = 5. SO . . .| REW

UCENTER 200,00 MMz GPaM 10,00 MHz Auto A1l
SREW 10 KBz YEW 10 kHz  SWP 200 ns

Figure 2-34 Two Distinct Peaks Can Now Be Seen

N
N
=




R3131 Spectrum Analyzer Operation Manual

2.2.9 Dynamic Range

2.2.9 Dynamic Range

The dynamic range can be increased by reducing the noise level, which is accompiished by narrowing the
resolution bandwidth. The noise level can be further reduced by setting the videc bandwidth (VBW) to
approximately 1/10 of the resolution bandwidih (RBW),

Setup
1. Connect the signal generator as shown in Figure 2-35.
R3131 Spectrum analyzer
— Signal generator
SEEEsRE =THEL DM
oo @) @) e EEEENEEET g
I INPUT 1 GUTPUT
OnRECior CONNECLor
Figure 2-35 Setup for Verifying the Dynamic Range
Power on

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

3. Set the SG frequency to 200 MHz; the SG1 level to -50 dBm; modulation mode
to non-rmodulated; and output to ON.

Initialization
This resets the carrent settings to the factory defaults

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

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

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

6. Press SPAN, 1, 8, § and MHz.
A freguency span of 100 MHz is set.

7.  Press LEVEL, 4, 0 and MHz{-dBm}.
The reference level is set to -40 dBm.

ADVANTEST F3131 Fri 19 Dec 1997 semmmes
REF =d40.0 dBm STT 10dB b wrt  B_blp s
VB g s U - =W . = o SRS
REF ... T
Thoe U0 /i

dB/div ¥

Linsar

Units K

BaE
Offeet
A

CENTER 200.0 Wrz  SPAN 100.0 MHz
REMN 1 MHZ Yes 1 MHz  SHF SO0 ms

Figure 2-36 Screen Display Prior to Changing the RBW

Changing the RBW

The RBW default setting is 1 MHz. The noise level can be reduced by decreasing this
value.

8. Press BW. RBWAUTO/MNI., 1,0, 0 and kHz.
The RBW mode is changed to manual, and the resolution bandwidth is set to 100
kHz. As aresult, the dynamic range has increased and this has reduced the noise
tevel by approximately 10 dB.

2-43




R3131 Spectrum Analyzer Operation Manual

2.2.9 Dynamic Range

ADVANTEST R3131 Fri 19 Dec 1997

REF —40.0 dBm ATT 10gR & wrt B_Dirnk

ERE OO . 1 . SO = . REL

; : : . : CAUTD AEML

REY N
100 kHz

Bl

e
AUTS ST

"UCENTER 200.0 wHz  GPAN 100.0 Mz Auto. All

+RBW 100 kHz WRW 100 kHz  SWP 50 ms

Figure 2-37 Screen Display after Changing the RBW
Changing VBW
The noise width can be further reduced by setting the VBW to 1/10 of the RBW.

9, Press VBWAUTO/MNL, 1,6 and kHz.
VBW is set to MNL, and a video resolution bandwidth of 10 kHz is entered. As
a vesult, the noise width has been reduced.

ADYANTEST R3131 " Fri 19 Dec 1997 i
FEF ~40,0 dEm ATT 10dB  A_wrt B _bBlnk
i0des SR . = g O & .= .| REW

AUTO /ML
YEM
L AUTO

1{3 kHz

UUCENTER 200.0 MMz SPAN 10G.0 MHz  Auto Al
SREM 100 kHz  #VEN 10 kHz  SWF 200 ns

Figure 2-38 Screen Display after Changing the VBW
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Performing the averaging function

This function can improve the S/N ratio faster than the VBW method shown above.
This function makes it possible 1o quantify random components and measure signals

buried in the noise.

10. Press TRACE, 1/2_more and AVG A.
AVG A (with a default setting of 20) has reduced the noise level considerably.

BEAANTEST R3131 Fri 19 Dec !E"E‘?W

REF 40,0 dBm ATT 108 A_avg B_blsk
LB e LoBmpl o Bmpl o AYE A
: : : : : LOOM SRR
ANG TIMES A ¢ : o
1
| PSE JRUMT

#20

ANG A

' = CONT /861

Sy o

| CENTER 200,80 W SFAN 100.0 MHz
#REN 100 kHz  #VES 10 kMz  SWF 200 ws

Figure 2-39 The Trace after Averaging
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2.2.10 Input Saturation

2.2.10 Input Saturation

After a signaf being sent to the input mixer reaches a certain level, the displayed value is not proportioaal
1o the signal input because of saturation. An input Jevel 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 output than it would under perfect linearity.
This phenomenen is caused by another input signal whose value is larger than the gain compression limit.

Setup
1. Connect the signal generators as shown in Figure 2-40.
R3131 Spectrum analyzer
Signal generator (SG1)
|
@
@
. P
T INPUT § JOUTPUT
connectoy connecior
Signal generator (SG2)
i f i ] j
Power combiner e
(Insertion loss: 6 dB) =22
UTPUT
conasclor
Figure 2-40 Setup for Input Saturation
Power on

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

3. Set8G1 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; leve! to -46 dBm; modulation
to non-modulated; and output to ON.
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Initialization

2.2.10 Input Saturation

This resets the current settings to the factory defaulis.

5.

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 1s displayed more clearly.

6.

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

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

Press LEVEL, ATT AUTO/MNL, (b and GHz (dB).
The Attenunator level is set to 0 dB.

Under these conditions, the input level at the mixer is -16 dBm, and the measure-
ment is correct without saturation.

ADWANTEST RI13 . Thiw 11 Dec 199?==ﬁj:j§f==
REF ~10.0 dBm +ATT O o A_wrt  B_blpg ==
Egdﬁﬂ ; o S — Morm Horm Ref Level
0 . dB L AUTD i
dBfdiw »

Lirsar

Units »
e

el Offset

oM ADEE

"CENTER 100,000 Mz SRAN 1,000 Mdz
REM 10 kHz  VEBM 10 kHz  SWP 5D ms

Figure 2-41 Screen Display without Saturation
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2.2.10 Input Saturation

Changing the input signal fevel
Saturation can be observed as the left side signal level is increased.
9. Set SG1 level to +10 dBm.

Under these conditions, the input level for the mixer is +4 dBm, and the right
hand signal fevel is reduced due to saturation caused by gain compression.

ADVANTEST RE131 Thu 11 Dec 1997 ==F——7™

REF —-10.0 By *ATT & o A_wrt B blnk

TR Lo MErE | HOER e et
0 4B ATT

Ao

dBidinv ¥

Linsar

Undits b

Bap
L Offset

CENTER 100.000 MHz  SPAN 1,000 MHz
REH 10 kMz  VEW 10 kHz  SWP SO m

Figure 2-42 Screen Display Showing Saturation
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2.2.11 Harmonic Distortion

2.2.11 Harmonic Distortion

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

Setup
1. Connect the signal generator as shown in Figure 2-43.
R3131 Spectrur analyzer
e Signal generator
BEEEC e | ] |
=t EEIEEEOS
[ o] e e e e L [ e e P e
o O ) ® W R ) ®
REINPUT GUTPUT
Connector connector
Figure 2-43 Setup for Measuring Harmonic Distortion
Power on

2. Twmn the power on.

Setiing the signal generator
This prepares the signal generator output,

3. Set the frequency to 200 MHz; the level to O dBm; mode of modulation to non-
modulated; and output o ON.

Initialization
This resets the carrent settings to the factory defauits.

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

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

5. Press FREQ, 3,0, 9 and MHz.
A center frequency of 300 MHz is set.

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

7. Press BW, RBW AUTO/MNI, 1, 0 and kHz.
The RBW is set to 10 kHz

Verifying harmonic distortion
8. Confirm that harmonic distortion is occurring on the right hand side of the screen.

When the attenuator is set to 10 dB (defaunlt setting), and the mixer input is -10
dBm (= 0 dBm - 10 dB}, harmonic distortion occurs.

HDWANTEST R3131 Thu 11 Dec 1997 =,
REF 1.0 dEm ATT 1048 A_wrt B_blek
0GB BN 1. = T = 5 - REW

: ; ; : : ALUTO /MHL.
oKz | L AITO

CENTER 300.0 MHz  SPAN 500 M4z Auto All
RBU 10 kHz el 10 kHz  SWF 10 s

Figure 2-44 Screen Display Showing Harmonic Distortion
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2.2.11 Harmonic Distortion

9. Press LEVEL, ATT AUTO/MNL, 3, 8 and GHz (dB).
The attenuator level is set to 30 dB.

ADVANTEST RIt13Y Thu i1 Dec 19'??%
FEF D.0 dBm «ATT 30dB  &_wrt B_DIﬁh”“““;“____
n'l : b V)

RS Norm e N e el
ATT S s
B0dB L AuTo
2 AV

L

Undts ¥

P R
Off=et

CENTER 20000 Mz SPAN SO0 MHz
+*RBM 10 kMz Ve 10 kHz SWF 10 =

Figure 2-45 Screen Display Showing Reduced Harmonic Distortion

Under these conditions, the input level for the mixer is -30 dBm, and the true
spectrum can be observed.

.
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2.2.12 Intermodulation

2.2.12 Intermodulation

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

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

Setup
1. Connect the signal generators as shown in Figure 2-46.
R3131 Spectrum analyzer
Signal generator (SG1)
~EEEEEE E=
o 0 o ()
RFINPUT | UTPUT
connector NRectoy
Signal generator (SG2)
-
e ] ] |
Power combiner = E= g[S a8 Be . @
eprt . ?%%% & 2B88| e 2l @
(Insertion foss: 6 dB) | |BEE=a ME@J@
JCUTPUT
COnnecior
Figure 2-46 Setup for Measuring Intermodulation
Power on

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

3. Set SG1 as foliows: the frequency to 200.0 MHz; level to -4 dBm; moduiation to
non-modulated mode; and output to ON.

4. Set SG2 as follows: the frequency to 200.2 MHz; level to -4 dBm; modulation to
non-modulated mode; and cutput to ON. '
Each signal has an input level of -10 dBm.
Initialization

This resets the current settings to the factory defaulis.

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

Setting the measurement conditions

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

6.

Press FREQ, 2, 8, { and MHz.
A center frequency of 200 MHz is set.

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

Press BW, RBW AUTO/MNL, 1, & and kHz.

The RBW is set to 10 kHz. The attenuator level defanlt setting is 10 dB, which
makes the input to the mixer -2¢ dBm (= -10 dBm - 10 dBm). Since the mixer
level exceeds the distortion limit, spurious peaks (3 and 4) appear in addition to
the normal peaks (1 and 2).

ADSSANTEST RE2124 Trus 11 Dec 199?%
REF 0.0 dBm ATT 100 A_wrt B_blrk

: 1.;!“.}00_ ﬁH_Z ¢ : Zero Span

i Pragks Zon

CENTER 200.000 MHz  SPAN 1.003 MHz Last Spar
4REM 3 kHz VB 1 kHz  SWP 6T ms

Figure 2-47 Screen Display Showing Intermodulation Distortion

Changing the attenuator

9.

Press LEVEL, ATT AUTO/MNL, 3, (¢ and GHz (dB).

The attenuator level is set to 30 dB.

Under these conditions, the mixer inpui level is -40 dBm, and spurious peaks
(peaks 3 and 4 in Figure 2-47) are not produced.
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2.2.12 Intermodulation

ADVANTEST R3131

REF ©.0 dBm

LRHBL oo

ATT

3048

: . : mm

Ths 11 Dec 1337
*ATT 30cB  A_wrt B _bink
e Horm | Horm

Level

Fef Lewel

© o ATT
L AUTD JHHL

i/ giy #
Lingar

fnits b

EaE
- B fset
4 ON JOFE

U CENTER 200.000 MHz  SPAN 1,000 MHz

*REW 2 kHz

VB 1 ik EWP BT me

Figure 2-48 Screen Display without Infermodulation Distortion

The current spectrum has no intermoduiation distortion, It is important that the
ATT be adjusted in order to moderate the mixer inpat when using more than one

input.
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2.2.13 Calibration

2.2.13 Calibration

Wait at least 30 minutes afler turning on the spectrum analyzer before attempting to perform any measure-

ments, or the measuremenis may not be accurate.

NOTE: Do not use any input signals when performing a calibration.

1. Press SHIFT and 7 (CAL).
The Cal menu used for calibration appears.

ADVANTEST R3131 Th 11 Dec 1997 =
FEF 0.2 dEm ATT 100B  A_wrt  B_blnk =
L= O = o B

TRGRL g o

Total |
Godr

Each*
Ttem

< Fregq Gorr
o4 JOFF
" Cal Corr
OM fOFF
arERgT

Lewvel
o EE

CENTER 1.5000 gHz  SPAN 2000 MHz
REW 1 MMz WEM 1 MHz SWF 20 ms

Figure 2-49 Screen Display Showing the Cal Menu

2.

Press Cal All

Calibrates the spectrem analyzer. After completing aliiterms up to PBW, the spec-
trum analyzer enters the error correction mode. Press Each Item, then select an
item you wish to calibrate.

NOTE:  You may hear sonte clicking noises during calibration, but this is normal.
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2.2.14 Entering User-definable Antenna Correction Data

2.2.14 Entering User-definable Antenna Correction Data

2-56

You can define your own antenna correction data in addition to 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.

1.

2.

Insert the floppy disk in the disk drive.

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

Press Device RAM/FD (o select FD.
The tloppy disk is selected as the destination for the data table.

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

Set Ant Corr to ON in the Save Item menu (do not turn any other settings on).

Press RETURN.
The empty correction data table is saved to the floppy disk.

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.

9.

Open the data in the folder SVRCL on the floppy disk.

Add the data for frequency (Hz) and correction (dB) after the row <ANT
CORR>.
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2.2.14 Entering User-definable Anteana Cogrection Data

F ﬂf-j i .!:]

3131000108
: WAMTEST F3137 _
1997/12/151738

_BO0000000. =35
1O00000000 . LoiE
1200000000 S | SO E

4 FILEDT

Figure 2-50 Editing the Correction Data Table
10. Save the data to the floppy disk in text data format.
Emporting the correction data table

This reads the edited correction data table into the spectrum analyzer.

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

12. Press Device RAM/FD to specify FD.
Floppy disk is seiected.

13. Select the file and press Recall.
The correction data table 1§ 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.

15, Press Field.
The Ant Corr menu is displayed.

2-57




R3131 Spectrum Analyzer Operation Manual

2.3 Measurement Examples

16. Press User Ant Corr.

The edited data in the correction data table is displayed.

ADVBRMNTEST R2131

REF 107.0 dEwddm
TRES

Weed A0 Deo $997

ATT 1048 A_wrt B bhirdk
Horm Mo

LEMTER 1.5000 SHx
REM 1 M VEM 1 MHz

i it
SFAR
SWF S m=

H SO0, 000000 HMHz ~45 00 dB
i RO Q00000 MHz ~35. 00 dB
H 1003 . Q00000 MHz -15.00 B
12000, Q00000 MHz =-5.00 48
14000, O0O00G MHz 0,00 g8

0N 00 o] T LT gl ) D

User

Rt

Prew

o

Fage

Froge

Co o Mocks
©OANT ALV

GORRECTION FACTUR

Clear

Table

Figure 2-51 Screen Display Showing the User-Definable Correction Data Table

2.3 Measurement Examples

2.3.1 Measuring the Channel Power

The spectrum analyzer has a power measurement function which can be used 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 measure channel power for a unit similar to PHS outputting a frequency of

1917.950 Mtz and a level of 20 dBm.

Use appropriaie parameter values to make the measurements shown below.

Setup

1. Connect the transmitter as shown inn Figare 2-52.
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2.3.1 Measuring the Channel Power

R3131 Spectrum analyzer

EEEEZES Unit under test

Antenna terminal

REINPUT 1
connector

£ 4

External attenuator
(Agtenuation: 16 dB}

Figure 2-52 Setup for Measuring the Channei Power

Power on

2. Turn the power on.

Setting the unit cnder test

3. Tuorn on the signal output for the unit onder 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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2.3.1 Measuring the Channel Power

Setting the measvrement 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 freguency span of 1 MHz is set.

7. Press BW, RBW AUTO/MNL, 1, 0 and kHz.
The RBW is set to 10 kHz.

8 Press LEVEL, 1, 0 and GHz (+dBm).

Setting the offset level

9.

Measuring the power

The reference level is set to 10 dBm.

Ref Offset GN/OFF, 1,0 and GHz (dB}.

The offset level is set to 10 dB. _

The measurement values, inclading values for the external attenuator, are now
displayed.

ADVANTEST R2121 Mar 20 14:05:33
REF 20.% dBm ATT 2l Aowet B_blric
REF OFST
- 10.0 dB

Raf Level

””mgfénnm
ALITO AL

dBsdiv ¥

Linear

Units »

g
ffset
L AL

Irput

TURE U

CENTER 1.917950 GHz  SPAN 1.000 MHz
4RBM 10 kHz  WEW 10 kHz  SWP 50 ms

Figure 2-53 Setting the Offset Level

10, Press POWER MEASURE.

The Power menu is displayed.
11. Press Channel Power.

The CH Power menu is dispiayed.
12, Press 1,9, 1,7,.,9,5, 0 and MHz.

2-60

The channel is set te 1917.950 MHz.




R3131 Spectruin Analyzer Operaﬂon Manual

2.3.1 Measuring the Channel Power

13, Press CH BW POS/WD, 3, 0,0 and kHz.
The channel width is set to 300 kHz.

ALANTEST RI1E1 Thu 25 Jun ?*ﬁ%&ﬁ
REF 20,00 o ATT 20dB  A_wt B bk~ —
100BE s Morm | Mors O Power
WINDOY WIDT

300 kHz

CCENTER 1.9179GD GHz  SPAN 1,000 MHz
*RBM 10 kHz VBN 10 keHz  SWP 50 ms

Figure 2-54 Setting the Measuring Window

14. Press CH Power ON/OFF.
The channel window is displayed and channel power measurement starts. The
current number of measurements being averaged is displayed in the active area
and it can be changed as necessary.
The measurement resuit is displayed on the channel power window and a display
line indicating the channel power aiso appears.
A dispiay line indicating the channel power also appears.

Dispiay line
ADVANTEST RE1H1 Thu 25 Jun 199%%
REF 20,0 dBm ATT 20dB  A_wrt B Dlnk =—

1adES Smpl  Hwrw CH Power
- H Tl

Averaging number

POVER AVG
T~ 100, . | |

SRl P 3B

: . ton

17.31 dBm
CEHTER 1. 217850 4H=  SPAN 1.000 HMHz

*REW 10 kHz WEB 10 kHz SHF BD m=

Figure 2-55 Measuring the Channel Power
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2.3.2 Measuring the Occupied Bandwidth {(OBW)

The occapied bandwidth can be calculated from the measured screen data using the OBW function. In this
operation, the ratio of the OBW to the total power ranges from 10.0 to 99.8%. The initial setting is 99%.

Measurement conditions: :

This example shows how to measure the occupied bandwidth for a unit similar to PHS outputting a fre-
quency of 1895.15 MHz, an OBW of 288 kHz and a level of 20 dBm.

Use appropriate parameter values to make the measurements shown below.

NOTE:  Seithe reference level and the frequency span so that the signal amplitude on the screen is 56 dB or more
in order to reduce operation error (when the signal amplitude on the screen does nof exceed 50 dB, the
operation error is large), The optimum span is approximately three times the occupied bandwidth.

Setup
1. Connect the unit under test as shown in Figure 2-56.
R3131 Spectrum analyzer
Unit under test
0O %
Figure 2-56 Setup for Measuring the Occupied Bandwidth
Power on

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

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

This resets the current settings to the factory defaults.

4. Press SHIFT and CONF1G (PRESET).
"~ The default settings have now beén 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 FREEQ, 1. 8,9, 5, ., 1, 5 and MHz.
A center frequency of 1895.15 MHz is set.

Press SPAN, 8, 4, 6§ and kHz.
A freguency span of 800 kHz is set,

Setting the detector mode

7.

Measuring the OBW

8.

Press TRACE, Detector and Posi.
The trace 13 set to positive detector mode.

ADVANTEST R3131 Mor 23 1ENENZT o
REF 0.0 dBm ATT 10dE  A_wrt B _blnk=—————="
10dEs i LoPosd | Posd

Mormal

" CENTER 1.8951500 BHz  BPAN 500 kHz
REW 10 kMz  VBM 10 kHz  SWF SO0 ms

Figure 2-57 Setting the Detector Mode

Press POWER MEASURE, OBW and OBW ON/OFF.
The OBW measurement is activated and the result displayed.
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2.3.2 Measuring the Occupied Bandwidth (OBW)

ADVENTEST R31TH) Mar 20 15:116:58

=
REF 0.0 dBm ATT 10dE A_wrt B blnk
0des Posi . Posi OB
: ar ks OH AOFF
DBM %

T ——
width 2468.0 kHz
center . 1.8951508 GHz

CENTER 1.89%51500 dHz  SPad 200 kHx
REW 10 kH= VERK 10 kHz SWF 50 me

Figure 2-58 OBW Measurement Screen

When the measurement has been completed, a window showing the width and
center of the occupied bandwidth is displayedicenter refers to center frequency
not carrier frequency), and two markers are placed at either end of the occupied
bandwidth.

In this example, which has a ratio of 99.0% (initial value}, each marker is dis-
played 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%.

ADYANTEST BRI Mo 20 15317187

BEF 0.0 dBm ATT 1008 A_wrt B Blnk
AL ==L SO o= SN st SRS, =1

DBY-% N /OFF
95 0 %

=]

OBl %

width . 211.2 kHz
center . 1.8951532 GHz

CENTER 1,8%500 GHz SPAM 8OO kHz
REBM 10 kH=z Wik 10 kHz SWP B0 ms

Figure 2-89 OBW(95%) Measurement Screen

2-04




R3131 Spectrum Analyzer Operation Manual

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)
The adjacent channel leakage power (ACP) function calculates the ratio of the power in the specified band-
width obtained by integration to the total power (obtained from the data on the screen).

Measurement condifions:

This example shows how to measure the ACP at a specified bandwidth of 192 kHz and an offset of 600
kHz or 900 kHz for a unit under test (complying with PHS Satndards) PHS outputting a frequency of
1895.15 MHz, and a level of 0 dBm.

Use appropriate parameter values to make the measurements shown below.
There are two methods used to measure ACP:
+« ACP POINT: Calculates the channel leakage power using the specified channel spacing.

+ ACPGRAPH:  Calculates the leakage power within the specified bandwidth for each of the fre-
quency points, displays the resulting trace and temporarily stores it as trace B.

NOTE:  The dvnamic range is reduced when the signal level is considerably less than the reference level. The
required span is four to five times the channel spacing.

2.3.3.1 Measurements using the ACP POINT Method

Setup
1. Connect the unit under test as shown in Figure 2-60.
" R3131 Spectrum analyzer
= ESBE an = Unit under test
- EEEREE o
o O O g/
Figore 2-60 Setup for Measuring the Adjacent Channel Leakage Power
Power on

2, Furn the power on.

Setting the unit under test

3. Turn on the signal output for the unit under test.
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)
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Init:alization

This resets the current settings to 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 dispiayed more clearly.

5.

Press FREQ, 1, 8,9, 5, ., 1, 5 and MHz.
A center frequency of 1895.15 MHz 15 set.

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

Press BW, RBW AUTO/MNL, 1, 0 and kHz.
The RBW is set to 10 kHz.

Setting the detector mode

8.

Press TRACE. Defector and Posi.
The trace is set to positive detector mode.

Setting up the channel spacing

This activates the ACP mode, and then sets the specified bandwidth and channel spac-

mg.

9.

10.

Press POWER MEASURE and ACP.
The ACP mode is set.

Press Channel Spacing 1, 6, 0, 6 and kHz.
Channel Spacing (adjacent) is set to 600 kHz.

Press Channel Spacing 2 ON/OFF, 9,0, & and kHz.
Channel Spacing (alternate) is set to 900 kHz.

Press Channel Band WD, 1, 9, 2 and kHz.
The specified bandwidth is set to 192 kHz.
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

Thu 25 Jury ?998%

ATT {0dB A_w-t B bink
Fosi | Horm

ADVBNTEST R3131
REF .0 oEm
TEHBE e e

: Chanres
Wi i | spacing |
: ‘ Channe]
cSpocing 2
DN JOFF

v Uhorael
¢ Band WD

¢ draph
o ENAOFE

T L S P R 1)

CENTER 1.895750 4Hz  SPAN 3,00 MMz
»REW 10 kHz VBN 10 Kbz  SHP 60 me

Figure 2-61 Setting the Specified Bandwidth

Performing ACP

This measures the adjacent channe! leakage power.

13. Press ACP ON/OFF.
Two markers are placed on the frequencies (Channel frequency *+ Channel spac-

ing) displayed on the screen, and the ratic between the upper adjacent channef
and the lower adjacent channel is displayed on the ACP window,

Thu 25 Jun 1'?9&%
ATT 10dE  A_wrt B hlnj Semmmmms=
Posi  Morm LS

d Marker © ON SOFF

o L B P s
-0 B Chormed

T Bpeeire

Charrei
S 2

L AUFE

Chorew ]
Biared WL

ADWARTERT RITH
REE 0.0 cm

CH 8P (2) .
900 kHz..... .

g e et SETGHARY
e A A s

e T 1Y 5
-60.33/-60.33 dB
-60.30/-60.30 dB

SPAN 3.00 MHz
SHP &0 m=e

upper .
CENTER 1595150 GHz
*REW 10 kHz YEW 10 kHz

Figure 2-62 Measurement of the Adjacent Channel Power (ACP POINT)
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

CAUTION:
1. Only ACP {adjacent) can be measured when Channel Spacing 2 ON/OFF s
furned off.

2. The frequency span is automatically changed to an appropriate value if its value
is less than the required one {this incorrect frequency span may have been caused
by either the channel spacing or the specified bandwidth). An error message will
be displayed if a measurement condition is set incorrectly during the measure-
ment. :

2.3.3.2 Measurements using the ACP GRAPH Method

Setup
1. Coanect the unit under test as shown in Figure 2-63,
R3131 Spectrum analyzer
ETEc e
ppahch Unit under test
0.0 _ 0 ) Y
Figure 2-63 Setop for Measuring the Adjacent Channel Leakage Power
Power on

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

3. Turn on the signal oufput for the unﬁ under test.
iniiializatéon

This resets the current settings to the factory defaults.

"4, Press SHIFT and CONFIG (PRESET).
The default settings have now beeu reset.
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2.3.3 Measuring Adjacent Channe! Leakage Power (ACP)

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

7. Press BW, RBWAUTO/MNL, 1, 0 and kHz.
The RBW is set to 10 kHz.

Setting the detector mode

8. Press TRACE, Detector and Posi.
The trace is set Lo positive detector mode.

Setting the specified bandwidth
This sets the adjacent channe! leakage mode and specifies the specified bandwidth.

9. Press POWER MEASURE and ACP.
The ACP menu is displayed.

10. Press Channel Band WD, 3,0, 0 and kHz.
The specified band width is set to 300 kHz.

Performing ACP GRAPH
This measures the adjacent channel leakage power,
11. Press Graph ON/OFF.

The fixed delta marker 1s disptayed, and the operation resutt of the adjacent chan-
nel leakage power measurement is displayed as a graph.
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

ADVANTEST R3131 Thee Z5 w1598

REF 0.0 dBm ATT 0B &_wrt B wiew
‘ LPoEi Hormoo ACF
4 Marksr 0N JOFF
0 HHET oo i,
TTUTTEUO0TEE Channel
Spacing 1

ACE

e

L Bpacing 2

e Charmel
Bond WD

- G@-aph

. M FEFF

CENTER 1.895150 GHz  SPAN 2,00 MHx
+REN 10 kHz VBN 10 kHz SHF B0 ms

Figure 2-64 Displaying a Graph as a Result of Operation
Moving the marker
This moves the marker to another position along the channel spacing.

12, Press AMEKR.
The delta marker is displayed.

13. Move the marker to the other adjacent channel (for example, 600 kHz) by turning
the data knob. The ratio of each adjacent channel leakage power is displayed 1n
the marker area.

ADMANTEST R2131 M Z0 15:5%3%9%%%?@“““?
FEF 0.0 dBm ATT 10dB  A_wrt B, and sy SRS
VEIBY o magmq”w”m”_.PGEi”.“Pﬁﬁi Hearrage}

d Harker ¢ Horksr

4 MKR o 200 M e
-50.8 el

6{}(} kHz ‘ Fgricer
: Feak

et

- Big Track

Soutnd »

..“maééé;”
Ff

TCENTER 1.2951G0 GHz | SPAM 2.00 WHz /2.moreb
*REM 10 kHz VBN 10 kMz  SWP 50 ms

Figure 2-65 Adjacent Channel Leakage Power Measurements (ACP GRAPH)

NOTE:  This madé does not ﬁincn.‘on. ifthe speciﬁed bandwidth is not set or is improp-
erly set.
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2.3.4 Measuring the VA Ratio
The VA ratio is the ratio between the video signal and the andio signal used in television carriers.

When the andio signal level is too low in relation to the video signal level, bass sound is produced. In the
opposite situation, the video signal has interference caused by cross modulation from the audio signal.
Therefore, the VA ratio must be kept at a moderate level. The spectrum analyzer provides you with an easy
way to adjust this ratio,

Measurement conditions:

This example shows how 10 measure the VA ratio for the first UHF channel{91.25MHz},

Use appropriate parameter values to make the measurements shown below,

Setup

1. Connect the trunk amplifier as shown in Figure 2-66.

R3131 Spectrum analyzer

T
R
% Egeest )5 e
(5 o s £ Trunk ampliifier
= EEE55E

o O O |
—

Impedance Converter
ZT-130NC

P

£

Meonitor teyminal

Figure 2-66 Setup for Measuring the VA Ratio
Power on
2. Turn the power on.
Checking the truntk amplifier
3. Activate the output of the trunk amplifier.
Initialization
This resets the current settings to the factory defaults.

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

Setting the measuremeni conditions
This activates the 75 €2 mode used with an external converter.

5. Press LEVEL and Input 50 (/75 3
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2.3.4 Measuring the VA Ratio

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

6. Press FREQ, 9, L, ., 2, § and MHz.
A cemer frequency of 91.25 MHz is set.

7. Press SPAN, 2, 0 and MHz.
A freguency span of 20 MHz is set.

8. Press LEVEL, Unirs and dBpV.
The unit is set to dBLUV.

Performing the Max Hold

9, Press TRACK, 1/2_more, and Max Hold.
Perform the Max hold function for approximately 1 minute to allow for level

fluctuations.

ADVANTEST RI131 Fri 19 Des 1367 s
REE 107.0 dBpd ATT 10dB  A_max  Bobink ;
108y & o PoEd Posi W Hold
; A

LU

:Min Hold
i A

i Stors
i AT B

Tt Teo Menu
E

UCENTER 91.25 MMz SPAN 20.00 MHz 2/2,mored
REM 300 kHz  YEW 100 kHz  SWP 5O ms

Figare 2-67 Performing Max Held
Measuring the video carrier level

10. Press MKR,
The marker level previously set is called the video carrier level V (dBUV).

[ 3]
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2.3.4 Measuring the VA Ratio

ADYANTEST RIT3T Fri 19 Dec 199??@:?;???%
REF 107.0 dBpY ATT 10dB A mow B blnk=——*
108, N Fosgi i Mormal

Maricer

MARKER

- beita
ﬂ]_ * 25“&2 - Marker

Pealk:

[T

8ia Track
oD JSOFF

Sound ¥
s Marker
E 0ff

CENTER S1.25 MHz  SPAN 20.00 MHz 1/2,morsh
REMW 300 kHz VB 100 kHz WP 50 ms

Figure 2-68 Measuring the Video Carrier Level
Measuring the audio carrier level

11. Press MKR, 9. 5, ., 7, 5 and MHz.
The marker 1s displayed at 85.75 MHz on the trace.
This marker level is called video carmier level A (dBmV).

ADMANTEST R334 Fri 1% Dec 1937
REF 107.0 dBpv ATT 10dB A mox  B_blek
& Posl  Fosi  HNoreal

MARKER o Tt

95,77 Hrz o

Marie j

95 ‘n?? MH= i%{ iy, ‘CfEt.IM: Gelta

: Barker

Feak
M=

i
!

Sig Track
OM £l

Sound Pk
B I £ o

o f

TUCENTER 91,25 MHz  SPAN 20.00 MHz 1/2.moreb
REM 300 kHz VBN 100 kHz  SWP 50 ms

Figure 2-69 Measuring the Andio Carrier Level

12, Calculate the VA ratio using the following formula.
VA ratio (dB} = Video carrier fevei V (dBPV) - Aundio casrier level A (dBuV)
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2.3.5

2-74

Pass-Fail Judgments
When a marker appears within the level window, the PASS/FAIL judgment result is pass (shown as
PASS). The measuring window can be used to make a high speed measurement within a confined area

when convernient,

Measurement conditions:
This example shows how to make a Pass-Fail judgment for a unit under test outputting a frequency of 30

MHz and a fevel of -10 dBm.
Use appropriaie parameter values to make the measurements shown below,

Setup
1. Connect the unit under test as shown in Figure 2-70.
R3131 Spectrum analyzer
== ]
sEEc e
Hs e Unit undey test o
o O O @ ]
Figure 2-70 Setup for the Pass-Fail judgment
Power on

2. Turn the power on.

Setting the unit under test

3. Turn on the signal output for the unit under test.

Initialization
This resets the curreat settings to the factory defaults.

4. Press SHIFT and CONFIG (PRESET).
The default settings have now been reset.
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2.3.5 Pass-Fail Judgments

Setting the measurement conditions

Pass-Fail judgment

0,

This changes the anaiyzer seftings so that the input signal is displayed more clearly.

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

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

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

Press PAS/FAIL.

The level window is displayed, and a Pass-Fail is judged. The marker is moved
to the peak as the sweep repeats, starting from the default search of continuous
peak.

ADAMTEST 8313 Wad 10 Dec 199???;?3?;??
REF 0.0 i ATT 10dB  A_wrt B birk~—
OB e JR T e HEEm Ko Pass—Fail
: 5}: f% I;IJ C Market o OH JOFF
SPAN__ . 3000 M
Lt L TR RN N - S A (it
20.0& HHz : f 59 d ﬁ Limi

UP LN

“Ereg T
Wi rclon
7

S8TP
o
Supzer

o S VSO L P e
CEMTER 30, 00 M SEAN 20,00 MHz
REW 200 kHz VBH TN kMe SWP B0 ms s

Figure 2-71 Pass-Fail Measurement Screen

Press LimitUP/LOW, 5 and MHz (-dBm).
The window upper limit setting is turned on and a limit of -5 dBm is set. To turn
on the window lower limit, press this key again.
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ALVANTEST R3133 Wed 10 Dec 199??@;;5?;??
REF 0.0 dBm AT 10dE A_wrt B_blrk

. JHorm  Horm Poss-Foil
PASS e

L 30,00 FHZ oo
=588 dEm Limit
UP /LON

“Fregq
1 Hindow
AL
idth
. BET SSTF

Bween
N GOEE

© ok Pk

CENTER 20.00 MHz  SPAN 20,00 hHz

REW 300 kHz | WEM 1G0 kHz  SWP 50 ms o JOFF

Figure 2-72 Level Window Setting Sereen

Setting the measuring window

10.

11

12,
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Press Freq Window ON/OFF.
The measuring window is displayed, and the measuring window position can
now be set.

Press 2, 7 and MHz.
The start frequency of the measuring window is activated and set to 27 MHz.

Press Width SRT/STP, 3, 3 and MHz.
STP is selected, the stop frequency of the measuring window is activated and the
stop frequency is set to 33 MHz.

ALVANTEST RZ131 ded 10 Dec 19???%%%%%@??
REF 0,0 4Bm ATT 1008 A_wrt  B_hlnl S
TRGBY e g Mors o Hors Pogs-Fail
; . RO Marker: oW SOFF

3 A0 MH= “8035 dee Liwdt

R
Window

A SOFF
Width

SRT FSTR

TiEndaw

s o e i [ Uy T Sween
duledherpsliaaianl ﬁtw prddd OM OEE
. s Lot Peak

" CENTER 30,06 MHz SPAH 20,00 MHz
#EW 300 kHz Wi 100 kHz SF 50 w0 =

Figure 2.73 Measuring Windew Screen
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Performing the window sweep

13, Press Window Sweep ON/OFF.
A window sweep is performed. The sweep is completed more quickly because
only the area within the measuring window s swept.
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2.3.6  Harmonic Distortion Measurements
This section describes a method for quickly measuring harmonic distortion using the step keys.
Measurement conditions:
This example shows how to measure harmonic distortion for a unit outputting a frequency of 800 MHz, a
level of -30 dBm and a non-modulated signal.
Use appropriate parameter values to make the measurements shown below.

Setup

i, Connect the unit under test as shown in Figure 2.74.

R3131 Spectrum analyzer

(il
il
jilii] i
Jeatstan il
aRao|
peaol

Unit under test

@

O

Figure 2-74 Setup for Measuring the Harmonic Distortion
Power on
2. Turn the power on.
Setting the unit under test
3. Turn 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.
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2.3.6 Harmonic Distoriion Measarements

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

5. Press FREQ, 8, 0, 0 and MHz.
The center frequency is set to 860 MHz,

6.  Press SPAN, 1, 6, 0 and kHz.
A frequency span of 100 kHz 13 set.

7. Press LEVEL, 3, 0 and MHz (-dBs).
The reference level is set to -30 dBm.

Measuring the fundamental wave

8. Press PK SRCH. _
The marker is displayed on the peak. The level displayed in the marker area is
recorded as the fundamental wave level.

ALYANTEST R2131 Thi 11 Bes 1997 —prga——
REF -30.0 dEm ATT 10dB Aowrt B blnk=
L= RPN RPUON 1 g SV <L S S

L e A
CEHTER : B0, Q000 HHE e
- 800.0000 HHz B R BT
Stop

8 r-rre

AT SHNL

%J FapolcwCF

" CENTER £00.0000 MHz  SPAN 100.0 kS
REW 3 khHz VBN 1 kHz  SWP 7O ms

Figure 2-75 Measuring the Fundamental Wave
Measuring the harmonics

9. Press MKR —», £/2_more and MKR — CF Step.
Sets the marker frequency as the step size of the center frequency.

10. Press FREQ.
Allows you to set the center frequency.

11. Press the (&) step key.
A higher harmonic wave is displayed.

12, Change the reference level so that you can easily observe the trace by pressing
Ref Level as needed.
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2-80

13, Press PK SRCH.

The marker is dispiayed on the peak of the higher harmonic wave. The level dis-
played in the marker area is recorded as the higher harmonic wave level. The har-
monic distortion is the difference between the higher harmonic wave and the
fundamental wave levels.

ADWAMTEST R3121 Tt 11 Dec 1997 Freq
REF =301, 0 oJBim ATT 1048 é&_wrt B_blnk
FEA L TR UROOTURRTOIN . ...y . N . - o PSR

Marker

1.6000000 GHz TR grars

Stop

Step

" CENTER 1.6000000 gHz  SPAN 1000 kHz
REW 3 kHz VEM 1 kHz  SWP 70 ms

Figure 2-76 Measuring the Harmeonic Distortion
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2.3.7 Measurements Using TG (Option 74)

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 resulis.

Setup

1. Connect the unit under test as shown in Figare 2-77,

R3131 Spectrum analyzer

O HIO0E
[
i

O
©
O
©

i
Through

¥igure 2-77 Setnp for TG Measurements
Power on
2. Turn the power on.
Initialization
This resets the current settings fo the factory defaults.

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

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

4, Press FREQ, 2,7, & and MHz.
A center frequency of 270 MHz 1s set.

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

6. Press LEVEL, 0 and GHz (+dBm).
The reference level is set to (t dBm.
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7. Press LEVEL, dB/div and 2dB/div.
The amplitude scale (vertical axis) graduation is set to 2dB/div.

8. Press TG, TG Level, 0 and GHz{+dBm).
The output level of the tracking generator is set to 0 dBm.

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

ADVARTEST R21TH - Fri 28 Aug 1992
FEF 0,0 oim ATT 1008 A_wt B_bBlnk
Horm

RG]

T§ Level

4 ON FOFF
Fef Line
Pozition
Freg Adi
ALt

Freg Adj
- Harua]

UCENTER 270.0 MHz | SPAN 100.0 HHz T8 OFf
REM 1 fiHz - MEM 1 HWHz SHF S0 ms

Figare 2-78 Measurement Screen after a Normalization Calibration

NOTE:  When you change center frequency, frequency span, reference level, level
indication scale and so on after executing ¢ normalization calibration, sub-
sequent normalization resulty will be incorreet,

Be sure to re-execute the normalization operation if vou change any of these
settings.
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2.3.7 Measurements Using TG (Option 74)

Conmnecting the unit under test

10. Connect the unit under test between TG OUTPUT and REF INPUTI as shown in
Figure 2-79,

R3131 Spectrum analyzer

u
il
a
0
)
i
noeEne

O
@
&

©

Urit under test
Figure 2-79 Cennecting the Unit under Test
Setting the sweep time

Set a sweep time long enough to not affect the trace.
In this step, set it to 50 ms.

11. Press SWEEP, SWP Tine AUTO/MNL, 8, 0 and kHz (msec).

CAUTION; If the input signal level changes abruptly, the IF filter 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 insertion 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 dvnamic range at « moderate level,

r;.)
o]
L]
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2.4 Other Functions

ADVANTEST R2131 Fri 28 Aug 1998

REF 0.0 B ATT 10dB a_wrt B_blnk
2B e AR Horm SHE Tdme

Sl

CAUTO /M,
SVEER 3w L HHZ e
.50.ms o (TR B e a1l
d e

/

.‘?f
FL fﬁ.3§ dBm wte L
e Potornal

! LR

e

TCENTER 270.0 MHz  SPAN 100.0 MHz

FEM 1 MHz VB 1 MH=z wEWP G0 mE

Figure 2-86 Insertien Loss Measurement Screen

Measuring a Bandwidth of 3 dB
This measurement is taken under the same conditions as the insertion loss..
13. Press MEAS, XdB Down, 3, GHz{+dBm) and XdB Down.

Two markers are displayed on both sides 3 dB down from peak.
The filter bandwidih of 3 dB is displayed in the level field of the marker fre-

quency
ADVANTEST E23131 Fri 28 Aug W%W
REF 0.0 dEm HTT 10dE A_wrt B_blnk~>—
s Mora . MO oo b
S HER T MM oo
) 3
Effiﬁi.d,? WeE Left

.33.4 HHz .

AdE Fight

g
EVE SO, i DLT ¢
LET /RHT
Cont Down
O fOFF

: . )

CENTER 270.0 MHz SPAN 1000 Mz
REW 1 FHz WEW 1 MHz  SHP S0 ns

Figure 2-81 3-dB Bandwidth Measurement Screen

2.4 Other Functions
24.1  Using Floppy Disks
The spectrum analyzer is equipped with a 3.5-inch floppy disk drive. You can save text data (settings, trace

data and correction data) and BMP data (trace displays) to fioppy disks using this drive. The data on floppy
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2.4.1 Using Floppy Disks

disks can be accessed from personal computers.

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

(1y  Write-protecting the Floppy Disk

This prevents you from accidentally initializing or overwriting a fioppy containing previ-
ously saved data.

The write protect tab is located in the lower right hand corner of the floppy disk.

To write-protect a disk, slide the tab downwards to the other end (a hole appears).

To disable write protection, slide the tab upwards to the original position unt the hole is no
longer visibie.

Write-protect Unprotecied

Figure 2-82 Floppy Disk Write Protection
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2.4.1 Using Floppy Disks

{2y Insesting Floppy Disks

1.

Insert a floppy disk into the floppy disk drive with the label surface up.

(3)  Removing Floppy Disks

1.

3

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

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

Press the eiect bution.
The floppy disk is ejected from the drive,

Remove the disk from the drive.

(4y  Intualizing Floppy Disks

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

dure.

Lt

2-86

CAUTION: Only HI) floppy disks can be formalted on (his spectrum analyzer. Do
not try to initialize DD floppy disks.

Make sure the floppy disk is not write protected.

CAUTION: When you format a floppy disk, all data on the floppy is erased. If you
wish fo save any data curvently on the disk, backup the data first.

Insert the floppy disk into the floppy disk drive.

Press CONTIG and F.Disk Config.
The F.Disk menu appears.
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2.4.1 Using Floppy Disks

ADMANTEST R2131 WMed 10 Dec 1357 ===
REF 0.0 dBwm ATT 168 A wrt E_blnk
10dBS e JEETE Horm Format

: Fubvizk

CENTER 20.00 MHz  SPAN 20.00 mHz
REH 300 kWz  VEM 100 kHz  SHF Bf me

Figure 2-83 Screen for the FDisk Menu

Press Format F.Disk.

The floppy disk is formatted with the MS-DOS 1.44MB format.

While the floppy disk is being formatted, the access lamp tums on. This proce-
dure takes approximately one minute.

Press RETURN.
The Config(l) menu returns to the screen,
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2.4.2 Saving or Recalling Data

2.4.2 Saving or Recalling Data

(1) Saving Data
Data which can be saved to internal memory or to a floppy disk include the following:
« measurement conditions

¢ 501-point trace A {(or B), or trace data for both A and B

NOTE:  Trace data can be saved in Write or View mode only.

+  The level values for trace data (Floppy disk only)
« Antenna correction data (Floppy disk only)

»  Normalize deta (Available only when equipped with Option 74)
To save data, use the following procedure:

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

2. Press Device RAM/FD,

This selects either RAM (internal memory} or FD (floppy disk} as the file desti-
nation,

CAUTION: FID cannot be selected if a floppy disk is not present in the floppy disk

drive.
ADVANTEST R3131 Wed 10 Dec 1997 =—fF—
REF 0.0 dBm &TT 10d8  A_wrt  Boblnk
FOGBE oo e Mo Hoem s
i : : o : Qe

AVE FILE- .

- . Save
- FILEQOO 770 Ttem
s S - “\&mw*%w Protect
T CENTER 20,00 HH SPAN 20,00 #iHz
FEW 200 kHz  YEW 100 kHz  SWP 50 ms .

"SVFILE LIST (FDi/SYRCL) N belets
(R ZFILEQO. DATS | e R
dEREEEeEy
(RN 0 Butes
CoBetupl OFF
: Trace: OFF S
P Ant 1 OFF P
? Morm 3 FF RAM ¢ FD

Figure 2-84 Screen Display Showing Floppy Disk as the Destination
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2.4.2 Saving or Recalling Data

Selecting the data to be saved

, Setup ON/OFF

Press Save Item.
The Save [tem menu is displayed.

Select the data you want to save from the Save Itern menu.
current settings

Trace ON/OFF : 301-point trace A {(or B), or data for both trace A and B

Ant Corr ON/OFF  : correction data

Norm Corr ON/OFF . Normaiization calibration data {available only when

equipped with Option 74).

Tre Lvl ON/OFF . level values for the trace data (available when trace data
is being saved)

ADWANTEST R3131 Fri 28 fug 19932

Save ke

REF 0.0 dBm ATT 10dE &_wrt B Blrk
0By Morm  Horm  Setup
SAVE FIL i
i o 7ore
, . At Corr
TER S0 00 e T ERRN RETHD HHz LT

oM /OFF

REM Sdb kHz WEW 100 kMz SWFP B0 ms Harm Corr

oM ¢

e

ARhE

<FILEDD, &T>

HREEEEIE Y
Bl O Bobess] e e

Setup: OFF
i Trace: OFF
At 1 OFF

* Morw tOFF Tre Lvl

oH SOFF

Figure 2-85 Display for Selecting the Data to be Saved

Choosing the file name

6.

Press RETURN.
Returns to the Save menu.

Select the file name you want to save vour data under using the data knob or step
keys. When the file is being saved to RAM, the file names appear as REGO1 or
above. For floppy disks, the file names start from FILLEOO and continue with 01,

(2 ete.
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2.4.2 Saving or Recalling Data

Saving data

7. Press Save.
The data has now been saved.

ALVANTEST R3131 blged 10 Diec 199??

REF 0.0 dBm ATT 10dE8 A wrt Boblnk=———

TR oHees  Horm 5

: ‘ ; Qe

SaVE-EILE. T
; Sawe "

ot Item

&;M; Protect
Mz

CENTER 50700 BAZ T ERAN BE B

FBH 300 kHz WEW 100 kHz  SWFP S0 me

Deplate

FILE LIST cFDI/BVYRCL)
S ALVANTEST R3IN (ZFILEOO.DATS

la7e12/10 19:07
‘RM 10705 Butes! ..

é Setup: ON

Trace! & e
At o OFF Do o

Howm @ OFF RaM 7 FD

Figure 2-86 Display after Data has been Saved to a File

(2} Protecting Data
To prevent someone from accidentally initizlizing or overwriting data, you can use the file protection
feature.
To protect files using this feature, use the following procedure:

Selecting the file source

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

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

Choosing the file

3. Select the file from the file list using the step keys and the data knob.
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Protecting the file

2.4.2 Saving or Recalling Data

Press Protect.

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

Pressing Profect again disables protection, and the setting changes back to RW.

ADVANTEST RITHY bged 10 Dac 1997

Save
REF 0.0 dbm ATT 108 A wrt B blnikc
VOB e SR Save
SaVE FILE ' e
“FILEOO e

Ttem

s Frotect

BEAR B0, A0 WG
SHE 50 m

CENTER 38,00 FHz
BR300 kHz  YEM 100 kHz
Deletse

Sl ADWANTEST R3131 SFILECD. DAT®
FILYZAID T9RT
ROO1070S Butes] oo

i Setup: OM

i Trace: A
ant ¢ GFF

i HWorm 1 OFF

RAR ¢ EDR

Figure 2-87 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,

Seletting the file source

L

2.
Selecting the file

3.

Press RECALL.
The Recall menu and file list are dispiayed.

Press Device RAM/FD.
Select either RAM (internat memeory) or FD (floppy disk). For this example, FD
is selected.

Select the file from the file list using the step keys and the data knob.
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2.4.2 Saving or Recalling Data

ADYRNTEST B33

Med 10 Dec 199?=§§E§?T==
EEF 0.0 odBm ATT 0B A_wrt  B_blng Ssssemems
1048

Hotn NQR@ Recall
e . . ] iz
; FIIEDO N SOFF
T CENTER 20,60 WHE T SPAN 20,00 MHZ e
REM 300 kHzx  VEBM 100 kHz  SHP B0 ms
FILE LIST (FDI/BVYRCL)
BBl ADVANTES] RS151 CEFILEDD, DAT=
SwTs2410 19107 -
CROO10TOE Butes|
Setup: OM
CTraces A e
ant : OFF i
: Horm L DFF RaM 4 ED

Figure 2-88 Screen Display Showing the Selected File
Recalling the data

4. Press Recall.

The data from the selected file is loaded into the spectrum analyzer.
ADVANTEST R31H

Med 10 Dec 1?9?=ﬁ§§§??wm
REF 0.0 dBm ATT 10dB A_wiew B_klink
1098

e Hoenw

RECALL FT

Reeall
: FiLEQ@ | »iww

List
oM sOER

" TCENTER 20,00 MHz
REM 200 kHz  YEM 100 kHz

"""""" EPAN 20,00 MHz Devace
SHF B0 me RaM /7 Fl

Figure 2-89 Screen Display Showing Recalled Data
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2.4.2 Saving or Recalling Data

{4) Deleting the Data

Data which has been saved to internat memory or to a floppy disk can be deleted. To delete data files,
use the following procedure.

Selecting the file source

1.  Press SHIFY and RECALI(SAVE).
The Save menu and file list are displayed.

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

Choosing the file

3. Select the file from the file list using the step keys and the data knob.

ADVANTEST R2131 Med 10 Dec 1997 Eove
REF 0.0 dBm ATT 1048 A_wrt B blrk
! N Norm
- Sawe
Save
Ttem
. s E e s Probect
CENTER 30,00 TiHz SPAN 20,00 MHZ oo
*REM 200 kMz  »VEM 100 KMy #SHP B0 ms )
A CFDABYRGLY Delste
s ADVANTEST E3TE <EFILEO0. DT>
BFAZA0 22128
RW 10713 Butes
o Setupl ON
C Trace:i & e
¢ Ant 1 OFF Device
© Morm o OFF RAM ¢ ED

Figare 2-90 Screen as Shown when Deleting a File
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2.4.2 Saving or Recalling Data

Deleting the data

4. Press Delete.
The data in the selected file is deleted.

ADWANTEST R313 Wed 1) Deo 1397

Sawe
REF 0.0 dBEm &TT 1088 &_stt B birk
N Hott N
; : e "’3}’!}';‘
SAVE FILE..
[N Save
-FHEOD. .. Tten
;m';as»;;;@‘"“""‘ e . I Protact
GENTER 20,00 MHz SPAN Z0.00 MHE oo
SRER B00 kMx  *VEW 100 kHz  #3WP B0 nms
elete

=FILEDD.DAT®

SRR R
Rbt 0 Butes| ..

Setups OFF
Trace: OFF | ...

o Amt 1 OFF Browvis
MNorm : OFF R&N ¢ FD

Figure 2-91 Sereen as Shown afier Deleting File Data

2-94




R3131 Spectrum Analyzer Operation Manual

2.4.3 Qutputting Screen Data

2.4.3  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 cutput.

(1) Saving to a Floppy Disk
Screen data is saved in BMP (bitmap file) format.
Inserting a floppy disk
1. Insert a floppy disk into the floppy drive.
Selecting the destination

2. Press CONFIG and Copy Dey.
The Copy Dev ment used for selecting the screen data destination appears,

3. Press F.Disk.
Floppy disk is chosen as the destination for the screen data.

ADWAMTEST Rt e 20 ?&:DU:E??ﬁ;ﬁTﬁﬁ;ﬁ=

FEF 0.0 dEm ATT 10cB A wt EB_blnk
LB OO .= .- RO, =C .

Prirrter

. Reset
File Mo.

Yo

CCEMTER 30,00 WMz SRAN 20,00 MHx
REH 300 kHz Vel 100 kHz SHF BO ma

Figure 2-92 Screen Display Showing Floppy Disk as the Specified Destination

4. Press RETURN.
Return to the Config (1) menu.

5. Press COPY after displaying the screen data to 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.
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2.4.3 Outputting Screen Data

CAUTION:

Do not remove the floppy disk while the access lamp is lii, since the
floppy disk is being accessed. If you remove the disk while the disk is
being accessed, vou may damage the data on tie disk.

(2y  Printing screen data

You can send data to a Centronix compatible printer attached to the parallel interface. The spectram
analyzer can only oatput data in monochrome or gray scale, even if it is connected to a color printer.

NOTE:  The output vesolution of the spectrum analyzer is 186 dpi. A printer that uses a resolution which
is not a muldtiple of 180 dpi may print with sireaks.

Compatible printers use ESC/P, ESC/P-Raster or HP PCL. Compatible printers use ESC/P, ESC/P-

Raster or HP PCL (there may

be a certain restrictions depending on the printers used).

Suggested printers are listed in Table 2-2.

Table 2-2 Recommended Compatible Printers

Manufacturer

Model

Epson

MI-700V2C, MI-830C, MJ-930C, PM-750C
PM-2000C '

Hewiett Packard

Desklet 5051, DeskJet 694C, LaserJet 5L

Cannon

BIC-410J, BIC-420], BJC-600)

Brother

HI-400

Connecting the printer

1. Conpect the printer to the PARALLEL comnector 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 analyzer.
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2.4.3 Qutpuiting Screen Data

Output destination setup

2. Press CONFIG and Copy Dev.
The Copy Dev menu used for selecting the screen data destination is displayed.
3. Press Printer.

The attached printer is selected as the destination for the screen data.
BIVANTEST F3131

Wad 10 Dec 1997m
REF 0.0 dBms ATT 10l A wrt B_bklnk
1068/ o Horm Mo ; :
: E . Prirter
SPAH

20.00 Miz |

B Reset
File Moo
e

| CEWTER 30.00 MHz
REM 300 KMz

el

SPAN Z0.00 Mz
VEH 100 kHz  SWR B0 me

Figure 2-93 Printer Specification Screen Display

4. Press RETURN.
Returns to the Config(1) mena,

Control codes and print meode setup

5. Press Printer Config.

The Printer menu used to set the control codes and print mode appears.

X
N
-3
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2.4.3 Outputting Screen Data

ADVANTEST R3131 Mo 20 15101 N2TETEEEEE
REF 0.0 dbm ATT 10dB A st B_Birdc T2
TO9B/ e Mprn Mo EEET SR
' O

T Copy Mode

| ERAYS BAN

Lopd Size
L HALFAFULL

;

o

CUCENTER 30,06 WMz SPaN 20.00 Iz
REM 300 kHz UG 100 kHz  SWP 50 ns

Tigure 2-94 Printer Setup Screen

6. Press Print CMD PCL/ESCP/ESCP-R.
This toggles the printer control code between PCL, ESCP and ESCP-R, The
spectrum analyzer can use either ESCP (Epson Standard Cord for Printer),
BSCP.R (Epson Standard Cord for Printer Raster mode} or HP PCL (Hewlett
Packard Printer Command Language). Select as appropriate.

7. Press Copy Mode GRAY/B/W.
Toggles the copy mode between gray scale (four levels)y and Black & White,
Select as desired.

8.  Press Copy Size HALF/FULL.
Selects the size used for the printed copy. HALF is approximately the same size
as the screen display while FULL prints the screen horizontally on Ad paper.
Select as desired.

9.  Press RETURN.
Returns 1o the Config(1) menu.

Printing
10. Display the screen you wish to print out, and then press COPY.

The screen data is sent to the printer. The ime required for the data to print out
depends on the mode and printer used.

NOTE:  Press SHIFT, COPY and Abort fo abort printing after COPY has been
pressed,
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2.4 4 Setting Date and Time

2.4.4  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 Dec 10 1997 is set,

Setting the date and time

1. Press CONFIG and Time/Date.
The Time/Date menu appears.

ADVARTEST R31321 Wed 10 Dec %???ﬁ%ﬁﬁﬁﬁ@@g
REF 0.0 dBn ATT 0B A_wrt  B_blnjy Frmmmmmmm
?Qd&(_n___ . Horm Ko [

Worth

By

Howsr

g Min

S , = g
-t S et e e Date MGQE
CEWTER 30,00 NHz SPAN 20,00 HHx MOH /Dy

REM 300 kHz WEW 100 lkHz SWP S0 om0 TR

Figure 2-95 Time/Date Menu

[

Press Year, 1,9, 9, 7 and HZ{(ENTER).
The year is set to 1997.

3. Press Month 1, 2 and Hz(ENTER}.
The month is set to December.

4. Press Day, 1,0 and Hz(ENTER).
The date is set o the 10th.
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2.4.4 Setting Date and Time

ADVANTEST RE13 Wed 10 Des 1997 Sh——r—e
REF 0.3 HBm AaTT 1008 &_wert B _blnk=——————
10dB, . Horn "
L : ear
DayY
# 10 : : Mokt
Doy
Hea
i

CENTER 20.00 MHz SPAH 20,650 Wkz

REM 300 kHz  VEW 100 kHz  SHP 50 e MDH /oty

Figure 2-96 Screen Showing the Date being Set
Setting the time

5.  Press Hour, 1,3 and H2(ENTER)
The time 1s set to 1pm.

6. Press Min, 3, 5 and H2(ENTER).
The time is set to 1:35pm.

ST B o
EDVANTEST RE2131 fad 10 Dec 1997 Tt Dot
REF 0.0 dBrm ATT 10cdB  A_wrt B_hlnmk
gy . i Horm Horm ;
- b .. SR s camane ‘ -2 DRSS A Kfﬁmly‘
Mot
Ders
Hiowr
i
ddubah
CENTER 30.00 MMz SPAN 20,00 WHZ ooy somie
REH 300 kHz HEBEOTOG foker SWP S0 m= #

Figure 2-97 Screen Showing the Houy being Set
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2.4.4 Setting Date and Time

Setting the date display format

7.

Press Date Mode MDH/DMY.
Toggles between MDH and DMY format each time you press the key.

MDit: Displays Month/Day/Hour.
For example: Dec 10 13:35:00
DMY: Displays Day of the week, Date/Month/ Year.
For example: Wed 10 Deec 1997

Press RETURN.
Returns to the Config(1) mena.
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3 REFERENCE

3.1  Mena Index

3.1 Menu Index

Operation Key Pages Operation Key Paves
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3.1 Menu Index

Execute Self Test oviviniviriceee e 3-11, 3-44
BRIt ovierevisieese et an 3-11, 3-44
XD oo 3-12,3.32
FDHSK e 3-5,3-16
F.Disk COBTIZ cvovvoriieiicren e 3-5,3-16
Field o s 3-7,3-22
Fixed MKR ON/OFF ...coooiiiiiiie, 3.8, 3-33
Format F.DISK oo, 3-5,3-16
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Freg Adi Manoal .o 3-12, 3-4%
Freq Corr ON/OFF Lo, 34, 3-15
Freq Window ON/OFF ... 3-8, 3-36
Full Span . 3-11, 3-406
GHIFEL e 3-6, 3-21
Gate Sig External ON/OFE ..o 3.12, 3-47
Graph ONJOFF oot 3-10, 3-39
HOLD e 3-7
HOUE oo vt e 3-3, 3-17
IF Step Amp oo 3-4,3-15
Input S00hm/730RMm .o 3-7,3.27
TIVEISE ooeceiieeeceee e eeeie et rvae st ame s e 3-6,3-21
Last SPan ... 3-11, 3-46
Length 7/8 ol 3-5,3-17
LEVEL Lo e 3.7
Limit UP/LOW e, 3-9, 3-36
LATIE woiiv oo rvn et a e 3-12, 3-52
T OO UP U UOUPPUPURPPPIRR: S . S0P
List ONJOFE oo 3-10, 3-41
LOCAL e 3-8
Log LInear oo 3-4,3-15
MNOPQR e 3.6, 3-21
Marker Couple ON/OFF ... 3-6, 3-8,
3-20, 3-33
Marker OFf oo, 3-8, 3-32
Max Hold A{B} ..o 3-12,3-50
MEAS ot 3-8
Meas Window . 3-6,3-2C
MIN e 3-5, 3-17
Min Hold AB) .......... ERSOTOTUIUTUUOTIUUUR 3-12, 3-51
Min Peak .o 358, 3931
MER e 3-8
MER Pause TIMe v e 3-7, 3-8,
3-23,3-32
MEKR Read DLT/LFT/RHT .o 3-8, 3-29
MEKR Step AUTO/MNL L 3-8, 3-33
MER TLACE oo ciniesceneiscree i 3.9, 3-34,

3-35
MKR — (when using the delta marker) ......3-9
MKR —3 (when using the normat marker) ...3-9

MER = CF e 3-9, 3-34,
' 3-35
MER — CE SeD v e s 3-9
MER — CFSIP v 3-34, 3-35
MEKR = MKR S18D oo 3-9, 3.34,
3-35
MEKR — Ref e eeen s 3-9, 3-34,
_ 3-35
MONIR e 3-5, 3-17
NEZA coiviiiet e e 3.12, 3-50
NeXt PAZE 1oviiriveeiieie e e 3-7,3-22
NextPeak .o 3-8, 3-3]
Next Peak Left e 3-8, 3-31
Next Peak Right ..o, 3.8, 3-31
NoISeHZ oo, 3-8, 3220
Noise/Hz Off e 3-8, 3-29
Norm Corr ON/OFF e 311, 3-
12, 3-43,
3-48
NOIMIAL i e 3-7, 312,
3-22, 3-50
Normal Marker ..., 3-8, 3-31
OBW ettt a e 3-10, 3-38
OBW 95 i ee v asie e e 3.10, 3-39
OBW ON/OFF ..o 3-10, 3-39
Parity NONE/ODD/EVEN ., 3-5, 3-17
PAS/FAIL . oiiicsviisnn s 3-9
Pass-Fail OINJOEF .o 3-G, 3-36
P et 3-4,3-15
PEak oo s 3-7,3-22
Peak Delta ¥ vt 3.8, 3-31
Peak Max-Min ... 3-8, 3-31
Peak Menil oo 3-8, 3-31
Peak ZOOIM oo eereee e 3.11, 3-46
Peak > CF e 3-7, 3-9,
3.24,3-34,
3-35
Peak — Rt et 3-9, 3-34,
3-35
PEK SRCH oot 3-9
POBI ciie e 3.50
POWER MEASURE ... 3-140
PRESET oot esvveeae e 3-10, 3-40
Prev PAZe e 3.7,3.22
Print CMD PCL/ESCP/ESCP-R ...occovoe 3-5,3-16
PrRIET oot 3-8, 3-16
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Printer Config ... oo 3-5, 3-16
PIOECL oottt i s s v e e eseannes 3-11, 3-43
PwrMeas Off oo 3-10, 3-38
P e 3-7,3-22
RBW 120KHZ oo ie e 3.7, 3-22
RBW OKHZ oo 3-7,3-22
REBW ALIO oot 3-7,3-22
RBW AUTO/MNL .oviiiierriicernire e 3.4, 3.14
RBW SWICh oo 3-4, 3-15
RECALL oo 3-10
ReCall oo e 3.10, 3.4}
RefLevel e 3-7,3-26
RefLine ONOFEF e 3-6, 3-20
Ref 1Line POsIION v cvsne e 3-12, 3-48
Ref Offset ON/OFE Lo 3-7,3-27
Res TOOHZ oo 3-6, 3-19
Res T0HZ st 3+0, 3-19
Res THZ i e e 3-6, 3-19
Res TKHZ oo 3-6, 3-19
Reset File No. ..o, ettt 3.5, 3-16
REVISIOM ivieriiiveieeoriiirsrreesiesrremssesesseesseaseens 3-5, 3-17
ST UV W X e 3-6, 3-21
SamPIe .o 3-12,3-50
SAVE e e e r e eees 3-11, 3-43
SavE B iciiiveves et esre e s 3-43
Search ALL/UP/LOW ..o 3-8, 3-31
ST TS it rrr et 3-11
Set Up RS232 oo 3.5, 3-17
Setup ONOFF Lo, 3-11, 3-43
SEIFT oo arrsa e eeenees 3.7
SHIFT, O{Self Test) o 3-11
SHIFT, HEMO) et 3-7
SHIFT, CONFIG(PRESET) .o 3-10
SHIFT, COPY (oo N 3-18
SHIFT, COPY{ABOIT) oovviiriicriniiecee 3-4
SHIFT, RECALL(SAVEY e 311
Sig Track ON/OFFE ..., 3-8,3-32
SINGLE oo 3-11
SIOPE A/ i 3-12, 3-52
SOUNG oottt tr sttt s rtre e ae s renbaaaaen 3-7. 3-§,
3-23, 3-32
Sound AMFEM . 3-7, 3-8,
3-23,3-32
Sound OFf oo 3.7, 3-8,
3-23,3-32
SPAN e 3-11

Squelch ONSOFF .....ooveeoeorooomooeeeeeeeeeeee 37, 38,
- 3-23,3-32

3.1 Menu Index

SEATL oo cir it st e rnece e eaees et 3-7, 3-24
SEOP wevreririr et e 3-7, 324
Stop Bit /2 e 3.5,3-17
Store ABITOBlA) e 3-12, 3-51
SWEEP e 3-12
SWP Time AUTO/MNL oo e 3.12. 3-47
TG e e 3-12
TG LEVEL oot 3-12, 3-48
TG OF et 3-12, 3-49
THME/DIETE oo e 3-5, 3-17
Time/Date ONJOFE i 3.6, 3-21
Tone GRAYBW v 3.6, 3-21
Total GAIT oo e 3-4, 3-15
Total POWET oo ccee e ees e 3-10, 3-38
TRITZZ oo 3.7, 3-22
TRACE oot 3-12
Trace ON/OFF e 3-11, 3-43
Tre Lvi ONFOFF et 3-11,3-43
Tre Menu A/B s 3.12,  3-
50, 3-51
TRIG ottt iee et et e esmb s e 3-12
UHALPOIOT ooieeeeeeieerteveeevnvseesavee 321, 3222
TINIES ettt e e s er e e e rereee e 3-7,3-26
75er ANE COLT oo vreeieree e eieees i 3.7, 3-22
VBW AUTO/MNL s 3-4,3.14
VIO oo meeeaa e 3-12, 3-52
VIew AB) oo ereens e 3-12, 3-50
VOLES oottt s e 3-7, 3-26
VOIS wiviiiiiiiieee et cecir e s v 3-7, 3-8,
3-23, 3-32
TWALLS evaarrerrereesareesaseeesanseseeimreeeaantesaa e sbnaeeas 3-7,3-26
Width SRT/STP oo s e 3.9, 3-36
Window O .o 3-6, 3-21
Window POS/WD L. 3-6, 3-20
Window SRT/STP ..o e 3.6, 3-20
Window Sweep ON/OFF ... 3-6, 3-9,
3-20, 3-36
Write AIBY o 3012, 3250
HAB DOWIL oo irrrnnsseer e eneeens 3-8, 3-29
K AB Left oot s 3-8, 3-29
XABRIghT o 3.8, 3.29
KON/XOFF ON/OFE e 3-5, 3-17
Y Z _#SPC i 3-6, 3-21
Y ATt e e ettt 3-5, 3-17
Zer0 SPAN .o e 3-11, 3-46
Z0OM TIE oot e e 3-6, 3-20
ZOOM QUL coivivciiee et 3-6, 3-20
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3.2 Menu Map

3.2 Menu Map

Abort (C sHIFT ) copv]}

Abort

AUTO
TUNE

RBW AUTO/MNL
VBW AUTG/MNIL.
Auto All
CAL
CAL (( SHEFT] , ( 7 ))
Cal All
Total Gain
Each ltem ! [F Step Anip
Fireq Corr ON/OFF RBW Switch
Cal Cory ON/OFF Log Linear
Cal Sig Levet GN/OFF AMPTD MAG
PRW
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Printer Config
F Disk Conlig
GPIB

Set Up R8232 ...

Time/Date

_pe | 142, more

[MCopyDev e

—

Revision
Defauk Config

22, more

I~ Printer
¥ Disk

Reset File No,

Copy Mode GRAY/ B/W
Copy Size HALF/FULL

—— [ Format ¥ Disk

[ Address
L Display ON/OFH

[~ Baud Rate

Length 7/8

Stop Bit 112

Parity NONE/ODD/EVEN
| XON/XOFF ON/OFF
B Year

Month

Day

Hour

Min

Date Mode MDH/DMY

3.2 Menu Map

[ Print CMD PCL/ESCP/ESCP-R
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3.2 Menu Map

3-6

COUNTER

Res TkkHz
Res 100Hz
Res 10Hz
Res 1Hz
Counger OfF

Display Line ON/OFF
Ref Line ON/OFF

™ Window POS/WD
Window SKI/STP

Meas Window e Zoom In

Change Title
Time/Date ON/QOFF
Tone GRAY/B/W

Isverse

Zoom Ot .
Window Sweep ON/OFF
Marker Couple ON/OFF
Window Off

ABCDEF
GHITKL
MNOPQR
STUVWX
Y Z _ #5pe
Clear

N 172, more —-i

{1

T
A AR (N
@# 5 m&
Clear

Edit Done

2/2, maore A_l
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3.2 Menu Map

EMC
EMC (CSHIFTJ : f 1 ))
Detector Mode Qp RBW Auto
Field e Peak : RBW 9kHz

Soung  me———— Normal L RBW [20kHz
— MTR1722
UHALPRIO7
BBAY106
EMCG3142
User Ant Cors ___ [ Next Page
Corr Off Prev Page
- Corr Mode ANT/LVL
Clear Tabie

- rSmmd AM/IM

Volame
MKR Pause Time
Squelch ON/OFF
Sound Off

FREQ

Center

Start

Stop

CF Sep AUTO/MNL

Peak — CF

HOLD ( SHIFT )
LEVEL

Ref Level [ 10dBadiv

ATT AUTO/MNL 5 dB/div

dB/diV 2 dB/div

Linear P dB/diy

Units -— e [ dBmM

Refl Offser ONAOEER dBmV

TInput 5077582 dBuv
Watts

i
|
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3.2 Menu Map

3-8

——= 172, more

LOCAL

Noise/Hz -

XdB Down
3rd Order Meas
% AM Meas ON/OFR

MKR

[~ Normal Marker
relta Marker

Sig Track ON/OFF
Sound

Marker Off

Fixed MKR ON/OFF

MKR Step AUTOMNL
Marker Couple ON/AOFF

!
L 2/2, more —

Peak Menu e

T dBm/Hz
aBuv/ V Hz
dBc/Hz

| Noise/Hz Off

I XdB Down

XdB Left

XdB Right

| Cont Down ON/OFF

[~ Negt Peak

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

Cont Peak ON/AOFF

1/2. more

[~ Peak Delta Y
Search ALL/UP/LOW

272, more—1

I

— Scund AM/FM
Volume

MEKR Pause Time
Sguelch ON/OFE
Sound Off

MKR Read DLT/AFT/RHT
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;V[.KR — {when using the normal marker)

I

[TMKR — CF

MKR -3 Ref
Peak - CF
Peak — Ref

MKR Trace

1/2, more ._t
[: “MKR - CF Step

MKR — MEKR Step

N 212, more _l

{when using the delta marker}

[Delta —» CF

Delta —» CF Step
Delta — Span
Delta —» MEKR Step
MXR Trace

L]/E, more ____}

" MKR - CF

MKR - Ref

Peak — CF

Peak — Ref

MKR — ¥ Step
MKR — MXKR Step

L 2/2, more —-l

Pass-Fail ON/OFF

Limit UP/LOW

Freq Window ON/OFF
Width SRT/STP

Window Sweep ON/OFF
Cont Peak ON/OFF

3.2 Menu Map

39
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3.2 Menu Map

POWER
MEASURE

)

Channel Power e [ CH Power ON/OFT

Total Power CH BW POS/WD
Average Power | CHBW SRT/5TP
Carrier Power

Pwr Meas Off

OBW - | OBW ON/OFF
ACP L OBW %

[~ ACP ON/OFE

Charmel Spacing |

Channel Spacing 2 ON/OFF
Channel Band WD

. Graph ON/OFF

PRESET

PRESET(CSHIFT . CCONFI@)

BECALL

Recall
List GN/OFF
Device RAM/FD

REPEAT
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3.2 Menu Map

SAVE

SAVE ( (sHiFT ). (RecALL ) )
Save EFM Setup ONJOFF
Save Trem . Trace ON/OFF
Protect Ant Cory ONJOFF
Delete Norm Corr ON/GFF
Device RAM/FD Tre Lyl ON/OFF

SELFTEST(, @ )

Execute SeH Tes!

Exit

SINGLE

Fu#t Span
Zerc Span
Peak Zoom

Last Span

3-11
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3.2 Menu Map

SWP Time AUTO/MNL
Auto All
Gate Sig External ON/OFF

(Option 74)

TG Level

Execute Normalize
Norm Corr ON/OFF
Ref Line Position
Freg Adj Auto

Freg Adj Manual
TGO

[ Write A (B)
View A (B)
Blank A {B)

Normal
Posi
Nega
Detector i — -

Trc Menu A/

- 112, more -----«I

L ™ Max Hold A (B3
AVG A (B) — AVG A (BYONORY

Sampie

Min Hold A (B) AVG A (BPSE/CONT
Store A{B) 1o B (A) AVG A (BICONT/SGL
Tre Menu A/B

L. 2/2. more —

i

Free Run
Line
Video
Ext
Slope +/-

3-12
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3.3 Menu Function Descriptions

3.3 Menu Function Descriptions

This section describes all panel keys and any associated menus dispiayed when they are pressed.

3.3.1 AUTO TUNE Key (Auto Tuning)

Used to display the maximum peak using the current conditions as a target span.  When started, this
function gradually narrows the frequency span from the full span to the target span. Note that the initial
span must be within the band. and that the maximum [evel signal must be held from the moment it has
been found in a peak search to use this operation. Auto tuning can be interrupted by pressing any key on
the panel. (Note there is no menu associated with this panel key.)

3.13
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3.32 BW Key (Bandwidth)

3.3.2

3-14

BW Key (Bandwidth)

This section describes the menu displayed when the BW key is pressed. From this menu, you can change
the parameters for the resolution bandwidth (RBW) and the video bandwidth (VBW) as required.

RBWAUTO/MNL

VBW AUTO/MNL

Auto All

Toggles the video bandwidth between AUTGO and MNL.
AUTO:  Automatically sets an optimurn resolution bandwidth
according to the span settings.

MNL:  Aliows you to set the resolution bandwidth manually.

Toggles the video bandwidth between AUTO and MNL.

AUTO:  Automatically sets an optimum video bandwidth ac-
cording o the resolution bandwidth setting.

MNL:  Allows you to set the video bandwidth manually.

Automatically sets the resolution bandwidth, the video bandwidth
and the sweep time according fo the span settings.
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3.3.3

3.3.3 CAL Key (Calibration)

CAL Key (Calibration)
This section describes the menw displayed when the SHIFT key and the 7 (CAL) key are pressed.

Cal All Executes ali calibration routines.

Total Gain Measures the absolute error using a resolution bandwidth of 300
kHz, and the calibration signal output of both -15dBm and 1dB/
DIV.

CAUTION Do not perform a PRESET operation (SHIFT, PRE-
SET) while calibrating the spectrum analyzer because
this will erase all calibration datea.

Each ltem Changes the display to the Each Item menu.
IF Step Amp Measures the IF Step AMP switching error and calibrates it.
RBW Switch Measures the switching error for the IF Filter resolution band-

width and calibrates it.

Log Linear Measures the linearity of the ordinate axis at a range of 10 dB/
DIV to 1 dB/DIV on the 1.OG scale and calibrates it.

AMPTD MAG Measures the switching error at a range of 10 dB/DIV to 1 dB/
DIV on the LOG scale and calibrates it.

PBW Measures PBW (noise power bandwidth) at a resolution band-
width range of 1 kHz to 1 MHz and calibrates it.

Freq Corr ON/OFF Toggles the frequency correction function on or off.
ON ‘Frequency characteristics are corrected.
OFF Tuens the frequency correction function off.
Cal Corr ON/OFF Toggles the calibration factor on or off.
ON: The calibration factor is used.

OFF: The calibration factor is not used.

Cal Sig Level ONJOFF Toggles the calibration signal output level on or off.

ON: Connects the calibration signal to the input part of the
spectrum analyzer. The calibration signal outgut level
can be set.

OFF: Disconnects the calibration signal from the input part of

the spectrum analyzer.
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3.3.4 CONFLG Key (Configaration)

3.3.4 CONFIG Key (Configuration)
This section describes the menu dispiayed when the CONFIG key is pressed.

Copy Dev Displays the Copy Dev menu which is used to select the device
for outputting the screen data.

Printer Selects the printer as the destination for the screen data.
F.Disk Selects the floppy disk drive as the destination for the screen data.
Reset File No. Resets the file numbers files are saved under when saving to a
disk.
Printer Config - Displays the Printer menu used to set up the printer.

Print CMD PCL/ESCP/ESCP-R
Switches between printer types.

PCL: Allows you to use a PCL printer.
ESCP:  Allows you to use a ESC/P printer.
ESCP-R: Allows you to use a ESC/P Raster printer.
Copy Mode GRAY/ B/W Toggles the printer output mode between gray scale and mono-
chrome modes.
GRAY: Sets the printer output mode to gray scale.

B/W: Sets the printer output mode to monochrome.

Copy Size HALF/FULL Toggles the printer output size between HALF and FULL,
HALF: Approximately the same size as the screen display.

FULL: Prints in A4 size horizontally.

F.Disk Config Displays the F. Disk menu used to format the floppy disks for use
with the analyzer.
Format F.Disk Initializes the disk currently in the drive.
GPIB Displays the menu used to set the parameters for GP1B control.
Address Allows you to set the GPIB address.
Display ON/OFF Toggles the remote control parameter display on or off.
ON: Displays all parameters and measured values.
OFF: Displays traces only (this function can also be con-

trolied by the panel settings).
When GPIB control is operating with the display set to
OFF, the internal processing rate increases.
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Set Up RS232

Baud Rate

Length 7/8

Stop Bit 172

Parity NONE/ODD/EVEN

XON/XOFF ON/OFF

Time/Date
Year
Month
Day
Hour
Min

Date Mode MDI/DMY

1/2, more

Revision

Default Config

2/2, more

3.3.4 CONFIG Key (Configuration)

Displays the RS-232 menu used to set the conditions used with the
RS-232 interface.

Aljows you to set the transfer rate in bauds.
Toggles between 7-bit and 8-bit data lengths,
Toggles between 1-bit and 2-bit stop lengths.

Sets the parity bit type to NONE, ODD or EVEN.

Toggles the XON/XOFF signal output on or off.
ON: Outputs the XON/XOFF signal to the RS-232 port.

OFE: Does not output the XON/XOFF signal to the RS-232
port.

Displays the Time/Date menu used to set the date and time.
Allows you to set the vear.

Allows vou to set the month.

Allows you to set the day.

Allows you to set the hour.

Allows you to set the minute.

Switches the date indication mode between MDH and DMY.
MDH:  Displays the date in the MDH mode.
DMY:  Displays the date i the DMY mode.

Dispiays the Config (2) menu.

Displays the software version number and alf options installed m
your spectrum apalyzer.

Resets all spectrum analyzer settings to the factory defanlis. (See
Table 3-5.)

Returns to the Config (1) menu.

3-17
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3.3.5 COPY Key (Haxd Copy}

3.3.5

3-18

COPY Key (Hard Copy)

Sends the screen data to the destination selected by the Copy Dey item in the Config {1} menu. (Note there
is no menu associated with this panei key.)

*To abort printing:

Pressing SHIFT, COPY and Abort aborts the printing currently taking place.
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3.3.6

3.3.6 COUNTER Key {Frequency Counter)

COUNTER Key (Frequency Counter)

Activates the Frequency counter mode and displays the associated menu. The current measurement fre-

guency is also displayed.

Res 1kHz
Res 100Hz
Res 10H?,
Res 1H7

Counter Off

Sets the frequency counter resolution to 1kHz.
Sets the frequency courtter resolution to 100 Hz.
Sets the frequency counter resolution to 10 Hz.
Sets the frequency counter resolution to | Hz.

Turns the frequency counter mode off,

3-19
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3.3.7 DISPLAY Key (Line and Window}

3.3.7 DISPLAY Key (Line and Window)
This section describes the menu displayed when the DISPLAY key is pressed.
Display Line ON/OFF ' Toggles the display line indication on or off. The display line is
used as a base line when comparing trace levels.

ON: Turns the dispiay line on. The display line position can
be adjusted under this setting.

OFF: Turns the display line off.

Ref Line ON/OFF Toggles the reference line indication on or off. The reference line
is used as a base line to which the level value is relative,
ON: Displays the reference line. The reference line position
can be adjusted under this setting.
OFF: Turns the reference line off.
Meas Window Activates the measuring window and changes to the Meas WDO
meng.
Window POS/WD Allows you to set the position and width of the measuring win-
dow.
POS: Used to set the position of the measuring window.
WD: Used to set the width of the measuring window.
Window SRT/STP Allows you to set the start and stop frequencies for the measuring
window.

SRT: Used to set the start frequency of the measuring win-

dow,
STP: Used to set the stop frequency of the measuring win-
dow.
Zoom In Shows the frequency range specified by the measuring window

using the entire screen.

Zoom Out Rewurns the expanded display shown by Zeom In 1o its original
size.

Window Sweep ON/OFF Toggles the window sweep function on or off.
ON: Sweeps the range specified by the measuring window.

OFF: Sweeps the range specified by the span.

Marker Couple ON/OFF Toggles the marker couple function on or off.
ON: Marker search range is limited to the measuring win-
dow.
OFF: Turns the marker couple function off. The search range

covers the entire screen.
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Window Off

Change Title

ABCDEF
GHIJKL
MNOPQR
STUVWX
YZ _#5pc
Clear

172, more
()5
+-<>=,
SN~
@#F YD & ¥
Clear

Edit Done

212, more

Time/Date ON/OFF

Tone GRAY/B/W

Inverse

3.3.7 DISPLAY Key (Line and Window)

Closes the measuring window.

Displays the Title (1) menu. From this mode, you can set the title
used on the spectrum analyzer. While in this mode, all other func-
tions are disabled (however you can reset the default settings by
performing an initialization}. To exit this mode, switch to the Edit
Done mode. The characters you have entered are stored by press-
ing the ENTER key, and displayed in the title area,

Displays A through F in the active area.

Displays G through L. in the active area.

Displays M through R in the active area.

Displays S through X in the active area.

Displays Y through Spc (space) in the active area,

Erases any characters vou have entered.

Displays the Rename (2) menu.

Displays ( through : in the active area.

Displays + through . in the active area.

Displays / through ~ in the active area.

Displays @ through * in the active area.

Erases the characters you have entered.

Compietes the title edit and opens the Display ment:.

Displays the Title (1) menu.

Turns the Time and Date display on or off.

ON: Time/Date is displayed.

OFF: Time/Date is not displayed.

Toggles the screen dispiay mode between GRAY and B/W
modes.

GRAY: Sets the screen display mode to gray scale {(four levels).

B/W: Set the screen display mode to Black & White.

inverts the display.




R3131 Specuum Analyzer Operation Manual

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 Displays the Detector menu.
or Displays the QP BW menu and detects the quast peak value.
RBW Auto Automatically sets the resolution bandwidth.
RBW 9kHz Sets the resolution bandwidth to 9 kHaz.

RBW 120kHz Sets the resotution bandwidth to 120 ke,

Peak Displays the Peak BW menu and detects the peak value.
RBW Auto Automatically sets the resolution bandwidth.
RBW 9kH> Sets the resolution bandwidth to 9 kHz.

RBW 120k Hz Sets the resolution bandwidth to 120 kHz.

Normal Switches to the current detector as set at Defector (the Tre Det
menu) in the TRACE,

CAUTION A large time constant is required when measuring OP
vaines. Set the sweep fime long enough (o make mea-

SUFements.

Field Displays the Antenna menu. From here, seiect the antenna factor
vou wish to correct for (SD2W cable, 10 m including the cable
loss).

TR1722 Corrects for half-wave dipole antennas (TR1722).

UHALPYIO7 Corrects for log-periodic antennas (UHALPO1(7).

BBASIG6 Corrects for biconical anteanas (BBA9106).

EMCO3142 Corrects for bilog antennas {EMCO3142),

User Ant Corr Opens the user-definable correction table, and displays the cor-

rection data list in the User Ant Corr menu.
Next Page Displays the next page of the correction data list.

Prev Page Displays the previous page of the correction data list.
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3.3.8 EMC Key (EMC Measurement)

Corr Mode ANT/LVL

Clear Table
Corr Off
Sound
Sound AM/FM
Volume

MKR Pause Time

Squelch ON/OFF

Sound 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 dBuV/im.

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 vnit will auto-
matically be dBUV/m.

Clears the correction data table.
No longer uses the correction data,

Displays the Sound menu, and demodulates the sound at the
marker.

Toggies between AM and FM demodulation.

Allows you to set the demodulated sound volume. The volume
can be set from a range of 1 to 16,

Allows you to set the duration of the pause nsed during demodu-
lation.

Toggles the squelch function on or off,

ON: Displays the squelch line which indicates that the sound
carrier leve! below this line is not demodulated. The
squelch line position can be adjusted under this setting.

OFF: Removes the sguelch line, and mumns off the squelch
function.

Tuorns off the souad demodulation function and displays the EMC
menu.
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3.3.9 FREQ Key (Frequency)

3.3.9

3-24

FREQ Key (Frequency)

This kev displays the FREQ menu and allows you to set a center frequency. In addition, it displays the
current center frequency and frequency span in the area below the bottom scale line.

Center

Start

Stop

CF Step AUTO/MNL

Peak — CF

Allows you o set the center frequency, and displays the center
frequency and frequency span in the annotation area below the
bottom scale hine.

Allows vou to set the start freguency (the frequency furthest to the
teft on the frequency axis), and displays the start and stop frequen-
cies in the annotation area below the bottom scale line.

Allows you 1o sef 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 1/10 of the frequency
span.

MNL:  Allows you to set the step size manually.
Sets the marker at the peak point within the search range, and the

marker frequency (at the peak point) is then set to the center fre-
quency.
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3.3.10 Hold Mode

3.3.10 Hold Mode

Pressing the SHIFT key for several seconds until the word “HOLD” appears on the screen activates the
Hold mode. This mode disables all panel and soft key input, except for the PRESET key (SHIFT, CON-
F1G).

Pressing the SHIFT until “HOLD” is removed from the screen deactivates Hold mode.
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3.3.11 LEVEL Key (Freguency Level}

3.3.11 LEVEL Key (Frequency Level)
This section describes the menu displayed when the LEVEL key 1s pressed.

Ref Level Allows you 1o set the reference level.

ATTAUTO/MNL Toggles the input attenuator between AUTO and MNL.,

AUTO:  Automatically sets an optimum input attennator in ac-
cordance with the reference level setting.

MNL:  Allows you {o set an input attenuator within a range of
0 to 50 dB (in 10 dB step). Setting the attenuation to
dB 15 possible only by usiag the numeric keys.

dB/div Displays the dB/div menu which is used to set the graduation of
amplitude scale (vertical axis).

104B/div Sets the amplitude scate graduation (vertical axis) to 10 dB/div,
5dB/diy Sets the amplitude scale graduation (vertical axis) to 5 dB/div.
2dB/div Sets the amplitude scale graduation {vertical axis) o 2 dB/div.
1dB/div Sets the ampiitude scale graduation (vertical axis) to 1 dB/div,
Linear Displays the reference level data between 0 'V and the REF fevel

on a Hnear scale (in volts).

Uhnits Displays the Units menu which sets the units used for the refer-
ence level, the display line and the marker level.

dBm Sets the unit to dBm.
dBmY Sets the unit to dBmV.
dBuV Sets the unit to dBUV.
Waits Sets the unit to W.
Volis Sets the unit to V.
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Ref Offset ONJOFF

Input 508758

3.3.11 LEVEL Key (Frequency Level)

Toggles 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 mput level for the display. The 75 £ setting is

used when a 75 Q impedance converter (ZT-130NC) is connected
to the RF input.




R3131 Spectrum Analyzer Operation Manual

3.3.12 LOCAL. Key {GPIB Remote Control)

3.3.12 LOCAL Key (GPIB Remote Control)

Turns 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/Hz

dBuv/~ Hz

dBe/Hz

Noise/Hz Off

XdB Down

X dB Down

X dB Left

X dB Right

MKR Read DLT/LFT/RHT

Displays the Noise/Hz menu, and allows you to set the frequency
width for noise measurement.

Sets the vertical axis unit to dBm, and sets the marker readout sig-
nat level unit to dBm/Hz. In addition, the detector is automatically
set to the sample detection mode.

Sets the vertical axis unit to dBuV, and sets the marker readout
signal level gnit to dBUV AHz. In addition, the detector is auto-
maticaliy set to the sample detection mode.

Sets the unit of delta marker signal level to dBc/Hz and tarns the
marker fixed function {delta marker) ON, then sets the detector to
the sample detection mode.

Turns off the noise measurement mode, and displays the Measure
menu.

Displays the XdB Down menu.

Moves the normal marker to an intersection point on the trace x
dB down from the present jocation according fo 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 locatien.

Selects the marker display under the x dB down function (o either
DLT, LFT or RHT.

DLT: The delta marker is dispiayed on the left; and the nor-
mal marker, on the right.

LFT: The normal marker is displayed on the left.

RHT:  The normal marker is displayed on the right.
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3.3.13 MEAS Key (Measurement}

Cont Down ON/OFF

3rd Order Meas

% AM Meas ON/OFF

Toggles the count down function on or off.

ON: Sets the x dB down function to repeat continuously. Es-
tablishes the trace peak point for each sweep which is
used as the reference point of the marker down.

OFF: Tumns off the count down function.

Dispiays the delta marker on the peak of the fundamental wave
and the normal marker on the peak of the third order intermodu-
lation distortion.

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 (%),

OFE: Turns off the %6 AM Meas.
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3.3.14 MKR Key (Marker)

3.3.14 MKR Key (Marker)

This section describes the menu displayed when the MKR key is pressed. When this key is pressed, the
Marker (1) menu is displayed and the normal marker is displayed in the center of the trace.

Normal Marker

Delta Marker

Peak Menu

Next Peak

Next Peak Left

Next Peak Right

Peak Max-Min

Min Peak

Cont Peak ON/OFF

172, more

Peak Delta ¥

Search ALL/UP/LOW

Allows vou to set the normal marker, and displays the marker in
the center of the trace. The frequency and the level at the marker
are disptayed i the marker area.

Allows you to set the delta marker, and displays it in the same po-
sition as that of the normal marker. The frequency and the level

values of this marker are relative to those of the normal marker.

Dispiays the Peak (1) menu, and allows you to quickly move the
normal marker to 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
left side of the current matker.

Maoves 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 minimum peak within the search range.

Moves the defta marker to the minimum peak within the search
range.

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 (2) menu.

Allows you to set the amplitude settings used for the next peak
search.

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 ali peaks.

Up: Perforing the next peak search for all the peaks above
the display line. The display line can be adjusted from
this setting.
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3.3.14 MKR Key (Marker}

272, more

Sig Track ON/OFF

Sound

Sound AM/FM

Volume

MEKR Pause Time

Squelch ON/OFF

Sound Off
Marker Off

1/2, more

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 (1) menu.

Toggles the signal 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.

OFT: Torns off the signal track function.

Disptays the Sound menu, and demodulates the sound ai the
marker.

Toggles between AM and FM demodulation.

Allows you to set the demodulated sound volume. You can set the
sound volume from a range of 1 to 16.

Allows vou to set the duration of the pause used during demodu-
lation.

Toggles the squelch function on or off.

ON: Displays the squeich line which indicates that sound
carrier levels below this Hine are nof demoduiated. The
squelch line can be adjusted when the sguelch function
is activated.

OFF: Removes the squelch line, and turas off the squelch
function.

Turns off the sound demodulation function.
Turns off all marker functions.

Displays the Marker (2) menu.
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Fixed MKR ON/OFF

MER Step AUTO/MNL

Marker Couple ON/OFF

212, more

3.3.14 MKR Key (Marker)

Toggles the Fixed Marker function on or off.

ON: Siores the frequency and level of the displayed delta
marker and fixes the marker at the current physical po-
sition on the screen.

OFF: Turns 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:  Aliows you to manuatly set the step size io any value,

Toggles the Marker Couple function on or off.

ON: Specifies the peak search range used within the measur-
ing window.

OFF: Furns off the Marker Couple function.

Returns to the Marker (1) menu.
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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 meno allows you to use
the active marker data (such as frequency and level) as the data for some other function. Item{s) in the Mkr
— {1y menu may be different depending on the marker you use (either normal or delta marker).

(13 When using the normal marker:

MEKR — CF Seis the active marker frequency as the center frequency.
MEKR — Ref Sets the active marker level as the reference level,
Peak — CF Moves the marker to the maximum peak within the search range,

and sets the marker frequency as the center frequency.

Peak —> Ref Moves the marker to the maximum peak within the search range,
and sets the marker level as the reference level.

MKR Trace Selects one of the two traces so that the marker is available when
traces A and B are displayed simultaneously.

112, more Displays the Mkr — (2) menu.
MKR > CF step Sets the marker frequency as the center frequency for the step
size.
MKR - MKR Step Seis the marker frequency as the step size of the marker.
2/2, more Returns to the Mkr —» (1) menu.
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(2)  When using the delta marker:

Delta — CF

Delta — CF step

Delta — Span

Delta — MKR Step

MKR Trace

112, more
MEKR — CF
MKR — Ref

Peak > CF

Peak —> Ref

MEKR -> CF step

MKR — MKR Step

272, more

3.3.15 MKR — Key (Marker —)

Sets the frequency difference between the delta and normal mark-
er as the center frequency.

Sets the frequency difference between the delta and normal mark-
er as the siep size for the center frequency.

Sets the frequency difference between the delta and normal mark-
er as the frequency span.

Sets the frequency difference between the delta and normal mark-
er as the step size of the marker.

Selects one of the two traces so that the marker is available when
traces A and B are displayed simultaneously.

Displays the Mkr — (2) menu,
Sets the active marker frequency as the reference level.
Sets the active marker level as the reference fevel.

Moves 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 active marker frequency as the step size of the center fre-
quency.

Sets the active marker frequency as the step size of the marker.

Returns to the Mkr — (1) menu.
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3.3.16 PAS/FAIL Key (Pass-Fail Judgment)

3.3.16 PAS/FAIL Key (Pass-Fail Judgment)
This section describes the menu dispiayed when the PAS/FAYL key is pressed. When this key is pressed,

the level window is displayed.

Pass-Fail ON/OFF

Limit UP/LOW

Freq Window ON/OFF

Width SRT/STP

Window Sweep ON/OFF

Cont Peak ON/OFF
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Toggles the Pass-Fail judgment function on or off.

ON: Performs a Pass-Fail judgment according to the level
window settings {as set by Limit UP/LOW) after finish-
ing each sweep. "PASS" is displayed when the marker
is within the level window,

OFF: Removes the level window, and Pass-Fail jadgments do
not occur.

Allows vou to set the upper and lower limits of the level window,

UP: Allows you to set the upper limit of the level window.

LOW:  Allows you to set the lower limit of the level window.
Toggles the measuring window on or off.
ON: Displays the measuring window.

OFF: Removes the measuring window.

Allows you o set the start and stop frequencies for the measuring
window.

SRT: . Allows you to set the start frequency for the measuring
window.

STP: Aliows you to set the stop frequency for the measuring
window.

Toggles the Window Sweep function on of off.

ON: Sweeps within the range specified by the measuring
window.

QFF: Sweeps within the span.

Toggles the continuous peak search function on or off,

ON: Displays the frequency and level after moving the
marker to the maximum peak for each sweep.

OFF: Turns off the continuous peak search function,
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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 range. (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 menu displayed when the POWER MEASURE key is pressed.

Channel Power

CH Power ON/OFF

CH BW POS/WD

CH BW SRT/STP

Total Power

Average Power

Carrier Power

Pwr Meas Off

OBW
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Displays the CH Power menu,

Allows you o measure the total power in a specified channel
bandwidth.

ON: Measures the total power in a channel bandwidth spec-
ified by the measuring window. Allows you to set the
averaging count.

OFF; Turns off total power measurement.

Allows you to set the position and width of the measuring window
{channe! bandwidth}.

POS: Allows you to set the center position of the measuring
window {channel bandwidth}.

WD Allows you to set the width of the measuring window
(channel bandwidth).

Allows you to set the start and stop frequencies for the measuring
window (channel bandwidth).

SRT: Start frequency for the measuring window (channel
bandwidth).

STP: Stop frequency for the measuring window (channel
bandwidth).

Measures the totaf power in the object range {the entire measure-
ment span or window). Allows you to set the averaging count.

Measures the power averaged over the object range (the entire
measurement span or window). Allows you to set the averaging

count.

Moves the marker to the peak point on the trace, and measares the
cagrier power.

Turns off the power measurement function.

Displays the OBW menu.
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ACP

OBW ON/OFF

OBW %

ACP ON/OFF

Channel Spacing 1

Channel Spacing 2 ON/OFF

Channel Band WD

Graph ON/OFF

3.3.18 POWER MEASURE Key (Power Measurement)

Toggles the OBW measurement function on or off.

ON: Shows the occupied bandwidth together with the carrier
frequency set by the OBW % setting.

OFF: Turns off the OBW meagurement function.

Sets the percentage of occupied power compared to the total pow-
er when measuring the occupied bandwidth.

Displays the ACP menu.

Toggles the ACP measurement function on or off.

ON: Displays the adjacent channel ieakage power due to
channel spacing and bandwidth after completing the
measurement,

OFF: Tums off the ACP measurement function.

Turns on the channel spacing (adjacent) setting used in the ACP
measurement, In addition, the marker moves to the measurement
point while measuring the alternate channel.

Togeles ACP measurements for the alternate channel on or off.

ON; Tumns on the ACP measurement function for the aiter-
nate channel. Used to display up to the altemate channel
power and move the marker to the alternate channel.

OFF: Tums off the ACP measurement function for the alter-
nate channel.

Allows vou to set the bandwidth for the ACP measurement.

Toggles the graph display on or off.

ON: Displays the leakage power graph as Trace B and puts
the delta marker in the center of the screen.

OFI%: Turns off the leakage power graph.
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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 seftings. 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 is
no ment 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 1s pressed.
Recall Reads out the data front a file selected from the file fist.

List ON/OFF Toggles the file list display on or off.
ON: Displays the file list.
OFF:  Turns off the file kst 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 is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
REPEAT key again causes the analyzer to wait for another sweep to start and then the sweep lamp turns
back on. The sweep will start after a signai is received (which in turn depends on the current trigger mode
setting}. (Note there is no menu asscciated with this panel key.)
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3.3.22 SAVE Key (Saving Data)

3.3.22 SAVE Key (Saving Data)

This section describes the menu displayed when the SHIFT key and the RECALL (SAVE) key are

pressed.

Save

Save Ifem

Setup ON/OFF

Trace ON/OFF

Ant Corr ON/OFF

Norm Corr ON/OFF

Tre IvI ON/OFF

Protect
Delete

Device RAM/FD

Saves the data selected by Save Item to the file selected in the file
list.

Displays the Save Item menu.

Toggles the SAVE setup condition function on or off,
ON: Saves the setup conditions.

OFE: Does not save the setup conditions,

Toggles the SAVE trace data function on or off.
ON: Saves the trace data.

OFF: Does not save the trace data.

Toggles the SAVE correction data function on or off.

ON: Saves the correction data.

OFF: Does not save the correction data.

Toggles the save function (of normalization calibration data) on

or off {this function i1s available only when equipped with Option
74).

ON: Saves normalization calibration data.

OFF: Does not save normalization calibration data.

Toggles the trace data SAVE function on or off,
ON: Stores the trace data level (at the present level).

QFF: Does not store the trace data level.
Enables the write protect for the file selected in the file list.
Removes the selected file from the file list.

Selects the location used fo store the data.

RAM:  Stores the data in internal memory,

FD: Stores the data on the floppy disk in the disk drive.
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3.3.23 SELE TEST Key (Self Test)

3.3.23 SELF TEST Key (Self Test)

Pressing SHIFT and G activates the self test mode, and displays the Self Test menu.

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

Exit
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Nine 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 a sales rep-
resentative for repair. The address and felephone are
Jound at the end of this manual. '

Exits the self 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 tarn depends on when
it receives a signal). This is controlled by the wrigger mode setting. {(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)
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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 a center frequency of 1.5 GHz, and a frequency span of 3
(GHz.
Zero Span Set a zero span at the center frequency. In zero span mode, the fre-

quency span is 0 Hz, and the spectrum analyzer operates as a
tuned receiver. The horizontal axis is the time axis. The receiving
bandwidth is determined according to the selected resolution
bandwidth.

Peak Zoom : : Moves the marker to the maximum peak within the search object
range, and sets the marker frequency as the center freguency. In
addition, the frequency span is changed to 1/10 of the current fre-
guency spar.

Last Span Resets the frequency span to the previous value.
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3.3.26 SWEEP Key (Sweep Time)

3.3.26 SWEEP Key (Sweep Time)

This section describes the menu displayed when the SWEEP key 1s pressed.

SWP Time AUTO/MNL Toggles the sweep time between AUTO and MNL.
AUTO:  Auvtomatically sets an optimum sweep lime according
10 the span setiing.

MNL:  Sets the sweep time manually.

Auto All Automatically sets the resolution bandwidth, video bandwidth
and sweep time according to the span settings.

Gate Sig External ON/OFF Toggles the gated sweep function on or off.

ON: Performs a gated sweep using the External Trigger con-
nector signal as the gate signal.
For more information on how to set the gate signal, re-
fer to 5. {7) Specifications for the External Gate Signal.

OFF: Performs a normal sweep.
Uses the input signal at the External Trigger connector
as the trigger signal for the Ext Trig mode.
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3.3.27 TG Key (Tracking Generator) (Option 74)

3.3.27 TG Key (Tracking Generator) (Option 74)

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 OUTPUT con-
nector, or you may damage this instrument.

TG Level Allows you to set tracking generator's output ievel.

Execute Normalize Pressing this key causes the following to occur.

1. Displays the reference line at the midpoint between the max-
imum and minimum level peints which are currently dis-
plaved.

The reference line position cannot be changed if it 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.

A normalization calibration is performed for the trace which is set
to the Write mode. However, normalization calibration is per-
formed for trace A only when both traces A and B are set to the
Write mode, or when no trace is set to the Write mode.

CAUTION Make sure TG QOUTPUT is connected to RF INPUTI
before executing the above normalization calibration.

Norm Corr ON/OFF Toggles the nermalization function on or off.
ON: Executes a normalization using the correction data
saved in the memory.
OFF; Disables the normalization function.
Ref Line Position Allows you to change the position of the reference line.
Freq Adf Auto For each RBW, the compensation value for tracking generator's

output frequency is oblained 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 Make sure TG OUTPUT is connected to RF INPUTI
before executing the above normalization calibration.
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3.3.27 TG Key {Tracking Generator} (Option 74)

Fregq Adj Manual For the corrent RBW, the compensation value for tracking gener-
ator's output frequency is set.

TG Off 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 the menu displayed when the TRACE key is pressed.

Write A(B)

View A(B)
Blank A(B)

Detector

Normal

Posi

Nega

Sample
Tre Menu A/B
1/2, mare

Max Hold A(B)

AVG A(B)

AVG A(B) ON/OFF

AVG A(B) PSE/CONT
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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.

Displays the Tre Det A(B) menu from which you can set the de-
tection mode ased.

Sets the normal mode which automatically detects positive or
negative peak points for each wace point.

Sets the positive peak mode (when you select the Max Hold
mode, the positive mode is automatically selected. Refer to Max
Hold A(B).)

Sets the negative peak mode.

Sets the sample mode.

Toggles between trace A and trace B.
Disptays the Tre A(B) (2) menu.

Executes the Max Hold mode which displays the maximum value
for each trace sample {(when you select the Max Hold mode, the
positive mode is automatically selected). Refer to Posi.

Displays the AVG A(B) menu,

Toggles the averaging function on or off,

ON: Tarns averaging oi.

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
occurred,
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AVG A(B) CONT/SGL Toggles between CONT {continuation) and SGL (single) modes.

CONT: Continges to average using the current data which is
used until the set averaging count is reached.

SGL: Automatically switches to View mode as soon as the
desired averaging count has been reached.

Min Hold A(B) Sets the Min Hold mode whick is used io display the minimum
value for each trace sample.

Store A(B} to B(A) Stores trace A(B) data as trace B(A).
Tre Menu A/B Toggles between trace A and trace B.
2/2, more Returns to the Tre A(B) menu.
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3.3.29 TRIG Key (Trigger)

3-52

This section describes the menu displayed when the TRIG key is pressed.

Free Run
Line
Video
Ext

Slope +/-

Performs sweeps antomatically.

Sweeps are synchronized with the AC power supply.
Sweeps are synchronized with the video signal.
Sweeps are synchronized with the external signal.

Switches hetween positive {+) and negative {-) polarities. This ap-
plies only to the video trigger and the external trigger.
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Set Resolution

Table 3-1 Center Frequency Set Resolution vs. Frequency Span

This section shows the values of various settings used with the spectrum analyzer.

Frequency span

Center frequency set resolution

100MHz < Span 100kHz
1OMHz < Span < 100MHz 10kHz
IMHz < Span < 10MHz 1kHz
100kHz = Span < 1MHz 160Hz
50kHz < Span < 100kHz 108z
OHz = Span 10Hz

Tahle 3-2 Frequency Span Set Resolution vs. Frequency Span

Frequency span Frequency span set resoiation
400MHz < Span iMHz
40.0MHz < Span < 400.0MHz 100kHz
1.00MHz < Span < 40.00MHz 16kHz
100kHz < Span < 1.000MHz 1kHz
50.0kHz < Span £ 100.0kHz 100Hz

3.4 Setring Values

This section lists the center frequency set resofution and the frequency span set resofution for each freguen-
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3.4.2 Set Values for RBW, VBW and SWP Time
When set to AUTO, the values for RBW, VBW and SWP Time are as listed in the table below.

Table 3-3 Values for RBW, VBW and SWP Time (using AUTO)

Frequency span RBW VBW SWP Time (sec})
60MHz < Span IMHz 1MHz When RBW s set to 3kHz or more:
: RBW < VBW
20MHz < Span < 60MHz 300kHz 100kHz " SWP = SPANARBW X RBW x 0.5)
RBW > VBW
6MHz < Span < 20MHz 100KkHz 100kHz SWP = SPANARBW x VBW x 0.5)
ZMHz < Span < 6MHz 30kHz 10kHz When RBW is set to | kHz:
- - ) - SPAN <101kHz
300kHz < Span < 2ZMHz 10kHz 10kHz SWP = 500msec
100kHz < Span < 300kHz 3kHz 1kHz SPAN 2 101kHz
SWP = two times the value obtained
50kHz < Span < 100kHz 1kHz 1kHz by using the formula above.
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3.4.3 Factory Defaults

The table below lists the factory defaults (for both the analyzer parameters and settings). These values are
used when the SHIFT and CONFIG (PRESET) keys are pressed.

Table 3-4 Factory Defaults

Parameter Factory defaults
Center frequency 1.5GHz
Frequency span 3GHz
Reference level 0dBm
Sweep time AUTO 50ms
Resolution bandwidth (RBW) AUTO iMHz
Video bandwidth (VBW) AUTO i{MHz
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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3.4.4 Defaults Configuration Values

These are the default settings used when the Defaunlts Config softkey is pressed.

Table 3-5 Values for Defaunlt Config

Parameter Defauit Setiing
Copy destination setting Printer
Printer type PCL
Screen output mode GRAY SCALE MODE
GGPIB address 8
Baud rate 9600bps
Data length 8
Stop bit length i
Parity bit type None
XON/XOFF signal output ON
Bit map file number 1
Date display ON
Date display mode Month/day/time
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4.1.1

4.1.2

4.1 GPIB Remote Programming

REMOTE PROGRAMING

GPIB Remote Programming

The spectram analyzer is equipped with a GPIB (General Purpose Interface Bus) that complies with IEEE
Standard 488.1-1978. This bus allows you to attach and use an external device to remotely conftrol the spec-
trum analyzer.

GPIB

The GPIB is a high-performance interface bus used to connect measuring instruments (o 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 10 15
devices in paralle] using a single bus. GPIB devices perform one or more of the feilowing functions:

¢ Talker Sends data to the bus. Only one active talker can exist on the GPIB bus.
+ Listener  Receives daia from the bus. Multiple active listeners can exist on the GPIB bus.

«  Controller Specifies which devices are designated as “tatkers” or “listeners”, Only one active con-
troller can eperate on the GPIB bus. Controllers used to control IFC and REN messages
are referred to as system conirollers.

When there are multiple controllers attached to the bus, the system controlier becomes the active controller
by default. Other devices that can act as controllers operate as addressable devices when the system is ac-
tivated.

The TCT (Take Control) interface message is used to set a controller other than the system controller as
the active controller. After this setting is made, the system controller becomes inactive.

The controiler controls the entire sysiem 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 tsed fo controd specific devices
GPIB Setup

(1) Coanecting the GPIB

The following figure shows the standard GPIB connector and how it can be connected in parallel, or
“stacked” with other connectors. Attach the GPIB connectors and secure them by tightening the
screws to prevent them from conling apart during use.
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4-2

GPIB connector

The foliowing conditions should be observed when using a GPIB interface:

= The total GPIB cable length in a single bus system must not be more than 20m (you can calculate the
current cable length using the formula total length = n x 2m ,where, n is the number of devices to be
connected, including the GPIB controller).

« Nomore than 15 devices can be connected to a single bus system.

« There are no restrictions concerning the method of connection between cables. However, no more
than three GPIB connectors shouid be connected to a single device, since more than this may damage
the connector mounting due to excessive strain.

{Example} The total cable length in a system with five devices should be 10m or less (2m x 5 devices =
i), There is nio restriction on the length of the cables between the individeal devices as
long as the total length does not exceed 10m. However, f you connect 10 devices or more,
make sure that at least some of the cables attaching the devices are less than 2m so that the
total is less than 20m.

(2)  Setting the GPIB Address

Use the following procedure to set the GPIB address for the spectrum analyzer:

1. Press CONFIG and GPIB.
This dispiays the GPIB menu.

2. Press Address.
The current GPIB address is displayed in the active area.

4. Use the data knob, the step keys, or the numeric keys to set the GPIB address as required.
4, Press ENTER (Hz) to set the address.
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4.} GPIB Remote Programming

Turning the display off
If the screen display is turned off, the speed of measurements made using GPIB control increases.

1. Press CONFIG and GPIB.
The GPIB menu is displayed.

2. Press Display ON/OFF.
OFF is selected, and all indications except for the trace are removed.

4.1.3 GPIB Interface Functions

Code Description
SH1 Source handshake
AH! Accepror handshake
T6 Basic talker. serial polling, listener-specified talicer cancel
TEG Extended talker (not available)
L4 Basic listener function, talker-specified listener cancel
LEO Extended listener (not available)
SR1 Service request function
RL1 Remote, local, local lockout
PPO Parallet potling (not available)
DCL Device clear
DTO Device trigger {not available)
Co System controller (not available}

Bl

Using open-coliector bus driver

4.1.4 Responses to Interface Messages

The TEEE 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 messages to the spectrum analyzer, refer to the instruct:on man-
nal of the controller you are using,

(H

2

Interface Clear (IFC)

The IFC message is transmitted directly to the spectrum analyzer through a signal line. The message
allows the spectrum analyzer to 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 LLOCAL key.

When the spectrum analyzer is in local moede, 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 all
key input.
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3

{4

(5}

(0)

{7

Sertal Polling Enable (SPE)

When the spectrum analyzer is receiving a message from an external device, it is in serial poiling
mode. If the spectiam analyzer is specified as a talker in this mode, it sends status bytes instead of
normal messages. The spectrum analyzer remains in the serial polling mode until the SPD (Seriat
Polling Disable) message or the IFC message is received.

When the spectrum anabyzer 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 0 (false). The SRQ message is sent directly through a signal line.
Device Clear (DCL)

When the spectrum analyzer receives a DCL message, it performs the following actions:

+  Clears the input and output buffers.

» Resets syntax analysis, execution control, and response data generation.

« Cancels all commands that prevent the remote command from being executed next.

«  Cancels commands that are paused to wait for other parameters.

When the spectrum analyzer receives the DCL message, it does not do the following:

» Changes data set or stored in the spectrum analyzer,

» Interrupt front panel operation.

+  Modifie or inferrapt any spectrum analyzer operations being executed.

= Change any status bytes other than MAV (MAV becomes 0 when the output buffer is cleared),

Selected Pevice Clear (SDC)

The SDC message operates in the same manner as the DCL message. However, it is executed only
when the spectrum analyzer is a listener. In other cases, the SDC message is ignored.

Go to Local (GTL)

The GTL message puts the spectrum analyzer into local mode. In local mode, all the operations nor-
mally accessible from the front panel are available.

Local Lockout {LLO)

The LLO message puts the spectrum analyzer in the local lockout mode. H the spectrum 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 to local mode from the
local lockout mode:

»  Send a GTL message to the spectrum analyzer
«  Set the REN message to false ¢the local lockout mode witl be canceled)

» Turn the spectrum analyzer power off and on again
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4.1.5 Message Exchange Protocol

The spectrum analyzer receives program messages from controllers or other devices through the GPIB bus
and generates response data. Program messages include commands, gueries (commands used to query re-
sponse data) and data. The procedure used to exchange these commands, queries and data is explained In
this section.

(1y GPIB Buffers

The spectram analyzer is equipped with the following two buffers:
{a) Input Buffer

The input buffer is used to store data temporarily for command analysis (it has a length of 1024
bytes so an input larger than this is ignored.}
Use either of the following two methods to clear this bulfer:

«. Turn the spectrum analyzer power on.
»  Execute DCL or SDC.
(b) Output Buffer

The output buffer is used to store data which is going to be read from the controller (1024 bytes},
Use either of the following two methods to clear this buffer:

« Turn the spectrum analyzer power on.

+ Execute DCL or SDC,

(2) Message Exchange

GPIB control between a controller and a device consists of two main elements ; comumand message
analysis (by the parser) and response data generation. These are explained below.

(a) Passer

The parser receives command messages in the order of reception from the input buffer, analyzes
the syntax, and determines what the received command is.

(by Response Data Generation

When the parser determines what the query is, the spectrum analyzer generates data in the output
buffer in response {that is, to output data a query must be seat immediately before the data).
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4.1.6

4.1.7

4-6

Command Syntax

Command programs for the spectrum analyzer are defined using the following format:

ey

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 command that has no hierarchical structure.

You can form a guery command by attaching a “7” in the rear of a header.

Space (Space Character)

You should separate the header from the data by one or more spaces, however spaces may be omii-
ted.

Data

When the command requires multiple data, data is separated by commas. A space may be inserted
before or after each comma. For more information on data types, see Section 4.1.7 Data Formats.
Writing Multiple Commands

You can write multiple commands by separating them with semicolons in one line.

Data Formats

The spectrum analyzer uses the following data formats for the input and output data.

(1)

Numeric Data

There are three numeric data formats, any of which can be used for input.
Some commands add units to the data when the data is input.
The foilowing shows the three numeric data formats.

» Integer type: NR1 format

{ h

o Sl ]

»  Fixed-point type: NR2 format

N
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»  Floating-point type: NR3 format

—

Number

Number

Ele -—-1 [Sign] ] {  Number

{2y  Units

The table below lists the vnits that you can use.

Unit Exponent Description
G2 1Y Frequency
MZ 100 Frequency
KZ 10° Frequency
HZ 169 Frequency
VOLT 169 Voltage
MV 1073 Voltage
Uv 1078 Voltage
NV 107 Volage
MW 1073 Power
DB 109 dB correspondence
MA 10°3 Electric Current
s5C 109 Second
MS 1073 Second
us 10 Second
PER 10 Percentage
Yo il Percentage

4.7
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4.1.8

4-8

Status Bytes

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 controlier.
This section expiains the status byte and event assignments operation models.

{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.

()

(b}

(<)

Cendition Event  Enable
register register register
0 0 - & - 0
1 - 1 » & < 1
n-1 el Dn-1 - & - n-1
n n - & n
f 3 r

OR

Condition Register

The condition register continuously 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 status information from the condition: register (in some
cases, It retains status changes).

Once the register is set, the condition is maintained ontil 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 & summary. The enable register is ANDed with the event register. The OR of the resalt
of the AND operation is generated as a swmmnary. The summary is weitten into the following
status byte registers.

Any data can be written info the enable register.

The following three types of status registers are used in the spectrum analyzer:
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*  Status byte register
= Standard event register

«  Swandard operation status register

The arrangement of the status registers of the spectrum anatyzer are shown in Figure 4-1.

The status registers are shown in detail in Figure 4-2.

Standard operation Standard event Output
status register register buffer
— MSS$
Statas byte |
;‘egéster OPR ESB. MAVY 3 2 UCAL
RQS

|

Service request

Figure 4-1 Arrangement of the Three Status Registers
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OPREVT?

15

oPR

14

13

12

Printing

Averaging

Measuring

Sweeping

Calibrating

Standard operation

status register

"ESR?

.E_S-_E

Power on

Command

aror

Execution

engs

Device dependent

BITOr

Query

BITGT

Standard event
register

*8TR?

QPR

MSS | RQS

EGH

MAY

Ungal
status

Status byte register

Figure 4-2 Details of the Three Status Registers

SRQ
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(2)  Event Enable Register

Each event register has an enable register to determine which bit is available. The enable register sets
the corresponding bit in decimal value.

+  Set of Service Request Enable Register: *SRE

+  Set of Standard Even Status Enable Register: *ESE

¢ Set of Operation Status Enable Register: OPR

Exampie:

Example:

Only the Measuring bit in the operation status register is available.
The OPR bit of the status byte register is set to § when the Measuring bit of the oper-
ation status register is set to one.

PRINT @8;"OPR16” {An example of the program in N§SBASIC)
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 age available.

The MSS bit of the status byie register is set to 1 when the OPR bit or the ESB bit is
set to one.

PRINT @8:"SRE16(” (An example of the program in N88BASIC)
QUTPUT 708;**SRE160” {An example of the program for the HP200 and
300 series

(3) Standard Operation Status Register

Bit assignments for the event register (which represents the standard operation status) is listed

below:
Bit Functional definition _ Description
I3t0 10 This is always (0
9 Printing This is set to 1 at the end of printing
8 Averaging This is set to 1 when averaging is completed
Tws This is always 0
4 Measuring This is set to 1 at the end of sequence measurement
3 Sweeping This is set to 1 when sweeping is completed
2101 This is always 0
0 Calibrating This is set to 1 when calibration data acquisition fin-
ishes

4-11
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(4)

Status Byte Register

The status byte register summarizes the information from the status register. In addition, a summary
of the status byte register is sent to the controller as a service request. As a result, this register oper-
ates slightty differently from the status register. This section explains the status byte register.

The structure of the states byte register is shown in Figure 4-3.

MSS
Status byte
RQS
¥
Servicerequest || ¢ 5 4 3 2 1 0 | - MSS
enable register

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.
»  Bit 6 (MSS) of the status byte register writes the RQS of the service request,

The register responds to serial polling from the controller. On doing so, bits 0 to 5 and bit 7 of the
status byte register and the RQS are read out, and then the RQS is reset to 0. Other bits are not cleared
uatil each factor has been reset to C.

When the *CLS and §2 commands are executed, the status byte register, the RQS bit, and the MSS
bit can be cleared. Consequently, the SR line is now false.
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The table below explains the meanings of the bits in the status byte register.

Bit

Function

Description

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 is set to L. The MSS bit is the summary
bit for the entire status data structure.

The serial poll cannot read out the MSS bit. (How-
ever, the MSS bit is understood to be | when the RQS
bitis 1.}

To read the MSS bit, use the common command
*STB?. The *STB? command can read out bit U to 3
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 ail the unmasked
factors in the status register structure have been
cleared

ESB

The ESB bit is a summary of the standard event regis-
fer

MAV

Summary bit for the output buifer.
This instrument does not use this bit,

3tol

This is always 0

UCAL

This is set to | when an signal level ervor ocours
because the sweep is too fast

Standard event register

The table beiow explains the meanings of the bits in the standard event register.

Bit Functionat definition Description

7 Power on This is set to 1 when the spectrum analyzer is
switched on

6 This 15 always {

5 Command Error This is set to | when the parser finds & syntax error

4 Execution Error This is set to | when the system fails to execute an
instruction received as a GPIB command for some
reason (such as out-of-range parameter)

3 Device Dependent This is set te 1 when errors other than command

Error errors, eXecution errors, Or query errors occur

2 Query Error This is set to | when no data exists or data has been
deleted when the controlier attempts to read out data
from the spectrum analyzer’

i Request Control Not supported in the spectrum analyzer

0 Operation Comptete | Not supported in the spectrum analyzer

4-13
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4.1.9 GPIB Command Codes

The following tables list the GPIB commands by function,

4-14

Listener Code Column:

Qutput Format Column:

An asterisk (*) in the Listener Code Column indicates that the function re-
quires numeric data together with the function code.

The sign /**%/ in the Listener Code Column indicates that the function requires
character string data together with the function code.

[ON1, [ON,] and numeric data are omissibie.

String data such as file name, label and so on can receive characters, which are
found after the command and prior to the delimiter, as input values. However,
when data begins with a “/”, the characters between */” and */” are received as
input.

A comma (,} n the Qutput Format colmmn indicates that multiple items are
output. '

ON/OFF or AUTO/MANUAL in the Output Format column indicates that the
code outputs 1 or 0, respectively.

All freguencies are in hertz (Hz), and all times are in seconds. Levels are out-
put in the currently displayed unit.

Table 4-1 Frequency

Talker Request
Fanetion Listener Code
Code Output Format

Center frequency CF* CF? Center frequency
CF Step size CS# CSs? CF Step frequency
CF Step AUTO CA CA? (:Manual/ 1:Auto
Start frequency FA® EAY Start frequency
Stop frequency FB* FR? Stop freguency
Frequency span Sp* Sp? Span frequency
Full span FS — —
Zero span 78 — _—
Peak zoom PKZ0OO0OM e e
Last span LTSP e —

1.SPAN e ——
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Taitker Request

Function Listener Code
Code Output Format
Reference level RIL* RL? Reference level
Attenuator AT AT? ATT level
Attenuator auto AA AA? O0:Manual/ 1:Auto
Input impedance
500 OHM 50 OHM? {}: 50ohm
750 OHM 75 1: 750hm
XaB/div DD* DD? (: 10dB
- 5dB
2: 2dB
3. 1dB
Linear X1 LL} e —
Level offset RO*, (RON*) RO? Level
ON RO, (RON™) ROON? 0:0FF
OFF ROF 1:ON
Table 4-3 Unit
Talker Request
Function Listener Code
: : Code Output Format
Displayed unit o UNIT? See *1.
— UN? See *1.
dBm AUNITS DBM AUNITS? See *1.
KSA _— ——
UB e e
dBmV AUNITS DBMY | AUNITS? See *1
KSB — -
UM e —
dBuv AUNITS DBUV AUNITS? See *1.
KSC oo —_—
uu - e
Volts AUNITS V AUNTFES? See *1
KSD R
Watts AUNITS? See *1.

#1 0:dBm/ 2 dBm V/2:dBUV/SIV/GW

AUNITS W

4-15
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Table 4-4 Sweep Mode

Taiker Request

Function Listener Code
Code Gutput Format
Sweep mode
Normal CONTS SWM? 0:Normal & Fall
SN 1:Normal & Window
Single 51 20:Single & Full
SNGLS 21:Single & Window
Reset & Start TS S S
{‘Take sweep)
Reset & Start SR J— I

Table 4-5 Sweep Time

Talker Request

Function Listener Code
Code Output Format
Sweep time SW* SW? Sweep Time
ST ST? Sweep Time
Sweep auto AS AS? 0:Manual/ 1:Auato
(GGate Sig External ON | GEX]1 GEXON? :OFF
OFF | GEXO 1:0ON

Table 4-6 Bandwidth

Talker Request

Function Listener Code
Code Output Format
RBW RB* RB? RBW frequency
RBW auto BA BA? 3:Manual/ 1:Auto
VBW VB* VRB? VBW frequency
VBW auto VA VA? O:Manual/ 1:Auto
Couple all aato AL AL? 0:Manual/ I:Auto
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Talker Request
Function Listener Code
. Code Qutput Format
Marker ON MN* (F13 MN? (: OFF
1: Normal
2: Delta
Murker frequency e ME? Marker frequency (*2)
Marker level — ML? Maker level {(¥2)
Frequency + Level — MEFL? MKR Frequency, Level (¥2)
Marker OFF MKOFF - S
MO . e
Normal marker MEKN* — e
(Delta Marker OFF) MEK™* — —_
Delta Marker ON MEKD: — —
' MT* o —_—
Normal marker absolute
value
Frequency e MDF1? Normal MKR frequency
Level e MDL1? Normal MKR level
Delta marker absolute
value
Frequency — MDI27 Deita MKR frequency
Level — MDL2? Deita MKR level
Fixed delta marker ON | FXN* FX? :OFF
OFF | FXF ' [:ON
Marker step size MPM* MPM? Frequency
Marker step auto MPA MPA? 0:Manual/ 1:Auto
Signal track ON SGN 5G? (:0OFF
OFF SGF 1:ON
Couple to Marker ON | CPLMK ON CPLMK? {:OFF
OFF | CPLMK OFF 1:0ON

*1: When using the delta mode, enter the frequency relative to the normal marker,

#2: When using the delta mode, the freguency or level difference is used.

4-17
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Table 4-8 Peak Search

Talker Request

Function Listener Code
Code Output Format
Pealc search MEPK - R —
PS —
NEXT peak NXP R —
NEXT peak left NXL — —
NEXT peak right NXR ] e —
MIN search MIS — —
MAX-MIN search MMS -
Continuously peak ON | CPN Cp? 0.0FF
OFF | CPF 1:ON
Peak A Y div D& DY? A'Y (real value)
Peak range Normal PSN PKRNG? :ALL
Upper side | PSU 1:Up
Lower side | PSL 2:Low

. Table 4-9 Sound

Talker Request

Function Listener Code :
Code Qutput Format
Sound ON (AM or FM} | SON SP? 0: OFF
(AM) SAM SDMD? 1: ON{AM)
(FM) SEM 2: ON (FM)
OFF SOF
Volume SDV* SDV? Volume (integer)
Pause time P P2 Pause time (hour}
Squelch level SQE [ON]* SQE? - Squelch level
ON SQE ON SQEON? 0: OFF
OFF SQE OFF 1: ON
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Tabte 4-10 Marker —

4.1 GPIB Remote Programitiing

Talker Request
Function Listener Code
Code Output Format

MKR-»CF MKCF e R

MC — e
MEKRA—CF MTCF — —
MKR—REF MKRL — S

MR e -
Peak—CE PKCF e —_—
Peak->REF PKRL — —_
MERA--»SPAN MTSP .

DS — —_
MEKR-—CF step MKCS o e

MO — R
MEKRA-->CE step MTCS e —

Ml —_ -
MKR—MKR step MEMKS — P

M2 —_— -
MKRA—MKR step MTMKS — e

M3 — -
Marker~sTrace A MKTRACE TRA | MKTRACE? 0: Blank
Muarker—>Trace B MKTRACE TRB 1: A Trace

2: B Trace

Table 4-11 Trigger

Talker Request
Function Listener Code
Code Output Format
Trigger mode — T™M? 0: Free run
1: Line
2: Video
5: Ext
FREE RUN TM FREE —
FR — —
LINE Trigger TM LINE — ] e
LI — e
VIDEO Trigger TM VID — —
VIF V17 Level tinteger)
External Trigger T™M EXT e —
BEX EX? Level {real value)
Trigger slope + TRIGSLP+ TRIGSLP? 0+
- TRIGSLP- I:-
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Table 4-12 Trace {1 of 2}

Talker Request
Function Listener Code
Code Output Format
Trace A e TA? 0: Write
i View
2: Blank
3: Max Hold
4: Min Hold
5: Averaging
A write AW - e
A view AV R P
A blank AB - e
A max hold AM — e
A min hold AMIN —_— e
A averaging times AG* AG? Average times
Start AGR — _—
Stop AGS e —
Pause AGP AGP? 0: Continue
Continue AGC 1: Pause
1 time AGSGL AGSGL? 0: Continuocus
AG1 1:1 ime
Continuous | AGCNT
AGH
Trace B i TB? 0: Write
1. View
2: Blank
3: Max Hold
4: Min Hold
5. Averaging
B write BW FO— —
B view BY e e
B blank BB B — s
B max hold BM —_— ]
B min hold BMIN —_— ]
B averaging times BG* BG? Average times
Start BGR e -
Stop BGS e — —_
Pause BGP | BGPY 0: Continue
Continue BGC i: Pause
1 time BGSGL BGSGL?Y (: Continuous
BGI 1:1 time
Continuous | BGCNT
BGEH
Store A—B BSTORE — —
Store B—A ASTORE — —
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Table 4-12 Trace (2 of 2)

Talker Request
Function Listener Code
Code Output Format
Detector mode A
Normal DET NRM PET? 0: Normat
DTN DM? 1: Positive
Positive DET POS 2: Negative
DTP 3: Sample
Negative DET NEG
DTG
Sampie DET SMP
DTS
Detector mode B
Normal DETB NRM DETB? 0: Normal
DTBN DMB? 11 Positive
Positive DETB POS 2: Negative
DTBP 3: Sample
Negative DETB NEG
DTBG
Sample DETB SMP
DTBS
Table 4-13 Display
Talker Request
Function Listener Code
Code Output Format
Dispiay line DL, (DLN*) DL Level
ON DE*, (DLN#) DLON? 0: OFF
OFF | DLF 1: ON
Reference line RILN* RILN? Level
ON RLN* RLON? 0: OFF
OFF | RLF i: ON
Window ON WDO ON WDO? 0:0FF/ 1:.0N
WN WN?
OFF WDBO OFF
WEFE
Window center position | WLX* WIX? Frequency
width WDX* WDX? Frequeacy
start position WTE* WTE? Frequency
exit position WPEF* WPE? Frequency
Zoom in WDOZM IN e —
out WDOZM OUT — o
Window sweep ON | WDOSWP ON — e
OFF | WDOSWP OFF ——— e
Title ON LON/#®%/ LB? Label
QFF LOF
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Table 4-14 Pass-Fail Judgment

Talker Request

Function Listener Code
Code Gutput Format
Pass/Fail ON PEN PFON? 0: OFF
OFF PFF 1 ON
1imit Upper position WUL* WUL? Level
Limit Lower position WLE* WLL? Level
Test result — PCM? (1:Fail/ 1:Pass

Table 4-15 Measurement

Talker Request

Function Listener Code
Code QOuzput Format
Noise/Hz NJ* NI? Frequency
dBm/Hz NIM NION? (: OFF
dBuvV/Hz NIU 1: dBm/Hz
dBc/Hz NIC 2: dBUV/AHz
OFF NIF 3:dBe/Hz
Noise/Hz value —_— NIRES? Level
XdB down width MEKBW* MEBW? Level
XdB down XDB — -
XdB down left XDL — —
XdB down right XDR e e
XdB relative DCG DC? (hRelative
abs, left DC 1:Absolute (left side)
abs. right De? 2:Absolute (right side}
Continaous dB down ON| CDB ON ChB? G:OFF 1:ON
OFF| CDB OFF
3rd Order meas PKTHIRD . o
AM Modulation {%AM) |~ AMMOD? G
ON | AMMOD [ON] AMMODON? 0: OFF
OFF! AMMOD OFF 1: ON

Table 4-16 Auto Tuning

Function

Listener Code

Talker Request

Code

Output Format

Auto Tune

TN
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Table 4-17 Counter

Talker Request
Function Listener Code
Code Output Format

Resolution 1kHz CNG CNORD? 0: 1kHz

100Hz CNI1 1 100Hz

10Hz CN2 2: HHz

1H7 CN3 3:1Hz
Counter ON COUNT ON COUNT? :OFF

OFF COUNT OFF 1:ON

Counter value — CNRESY Freguency

Table 4-18 Poweyr Measurement

Talker Request
Function Lastener Code -
Code Output Format
Channel power PWCH PW(CH? Level
PWCHON? 0: QOFF/ 1. ON
Total power PWTOTAL PWTOTAL? Level
PWTOTALON? | 0: OFF/ 1: ON
Average power PWAVG PWAVG? Level
PWAVGON? 0: OFF/ 1: ON
Carrier power PWCARR PWCARR? Level
Average time PWTM* PWTM? 169G
Power OFF PWM e e
Table 4-19 OBW
Talker Request
Fuanction Listener Code
Code Qutput Format
OBW execution (%) OBW [ON]* OBW? Center, OBW
ON OBW [ON] OBWON? 0: OFF
OFF OBW OFF 1: ON
OBW percent OBW PER* OBWPER? OBW %
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Table 4-20 ACP

Fuanction

Listener Code

Talker Reguest

Code Output Format
ACP execution ACP ACP? Lower. Upper
ON ACP ACPON? 0: OFF
OFF ACP OFF 1D ON
ACPCS ADCH* ADCH? Channel Spacing (adjacent)
ACP BS ADBS* ADBS? Specified Bandwidth
ACP (alternate) ADCHSCION]*® ADCHSC? Chanrel Spacing (alternate)
B ACPSC? Lower 1, Upper 1, Lower 2,
Upper 2
ON ADCHSC[ON] ADCHSCON? 0: OFF
OFF ADCHSC OFF 1 ON
ACP graph ON ADG [ON] ADG? 0: OFF
OFF ADG OFF 1: ON
Table 4-21 TG (Option 74)
Talker Request
Function Listener Code
Code Ouiput Format
TG ON TG TG? 0: OFF
OFF TGE i: ON
TG level TGL* TGL? TG level
TG freq. adjust TGM* TOM? Frequency
TG freg. adjust auto TGA e —
Execute Normalize NORM EX — —
Normalize ON NORM ON NORM? {: OFF
OFF NORM OFF 1: ON
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Table 4-22 EMC

4.1 GPIB Remote Programming

Talker Request

Function Listener Code
Code OQutput Format
EMC trace direction
QP EMCDET QP EMCDET? (:Normal
Peak EMCDET PEAK 1:QP
Notmal EMCDET NRM 3:PEAK
QP BW 9kHz QP1
120kHz QP2
AUTO QPAUTO QPAUTO? 0:AUTO
QA QA? 2:9kHz
3:120kHz
Antenna selection
Dipole ANTO ANT? (0:OFF
(TP1722) ANO 1. Dipole
Log-periodic ANT1 2:Log-periodic
(UHALP9107) | ANI 3:Biconical
Biconical ANTZ ?glsl;gcorrcctable
{(BBA9106} AN2 o
Bilog ANT3
{(EMCO3142) AN3
User correctable | ANT4
AN4
Antenma OFF ANT QFF
AF
User-definable
Table input CRIN =% (*1} —_— -
Table deletion CRDEL —_— S—
Antenna mode CR ANT CR? 0: Antenna
Level mode CR LVL 1: Level

{*1). When specifying the parameters, enter the frequency followed by the level,
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Table 4-23 Calibration

Function

Listener Code

Talker Request

Code

Output Format

CAL ALL

CLA

Total gain

CLG

IF step AMP

CLSTEP

1Tt

RBW switch

CLRBW

Im2

Log linearity

CLLOG

IT3

AMPTD MAG

CLMAG

IT4

PBW

CLPWB

Ite

CAL level

CLN*

Level

ON

CLN*

OFF

CLF

(: OFF
I: ON

{f correction ON

FC ON

FCN

OFF

FC OFF

FCE

FC?

0:OFF/ 1:ON

CAL correction ON

CCON

CCN

OFF

CC OFF

CCF

ce?

0:0FF/ 1.ON

Table 4-24 Data Save/Recall (1 of 2)

Function

Listener Code

Tatker Request

Code

Output Format

Save register

SV

SV2

SV3

Sv4

SV5

SVe

SV7

SV8

SVO

SV10

Save file

SV FD: file pame
)

*: “FD:” means the floppy disk drive,
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Table 4-24 Data Save/Recall (2 of 2)

) . Talker Request
Function Listener Code

Code Output Format
Delete register DEL1 [ —_—
DEL2 - i
DEL3 N
DELA — —_—
DELS — —
DEL6 s S
DEL7 — —
DELS —_ O
DELY — R
DEL L0 — e
Delete file DEL FD- file name | — e
(*)
Recall register RCI - S
RC2 — -
RC3 — —
RC4 — -
RCS —_ —_
RCH — S
RC7 e —
RCE f— I
RCO — —
RC10 B E—
Recall file RCFD: file name | — e
&)

Save item

Setup ON | SVSETON SVSET?

OFF | SVSET OFF

Trace ON | SVTRC ON SVTRC?

QFF| SVTRC OFF

Antenna ON | SVANT ON SVANT? : OFF
correction  OFF: SVANT OFF :ON

Trace level ON | SVLVL ON SVILVL? (: OFF
OFF i SVLVL OFF : ON

Normalize Data ON | SVNRM ON SVNRM? : OFF
(23 OFF | SVNRM OFF :ON

s OFF
: ON
s OFF
:ON

— O e =

e ] e

(*1) : “FD:” means the floppy disk drive.
(#2} . Available only when equipped with Option 74,
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Table 4-25 Hard Copy

Talker Request
Function Listener Code
Code Output Format
Command selection '
ESC/P PRTCMD ESC PRTCMD? 0: PCL
ESC/P Raster PRTCMD ESCPR 1 BESCP
PCL PRTCMD PCL. 2: ESCP-R
Print size
Large PSIZE LRG PSIZE? 0: Smali
Small PSIZE SML 1: Large
Mode selection
Gray HCIMAG GRY HCIMAG? 0: Gray
Monochrome HCIMAG MON 1. B&W
Device selection
Printer HCDEV PRT HCDEV? 0: Printer
Floppy HCDEV FDD 1: Floppy
Execution HCOPY e —
Table 4-26 Preset
Talker Request
Function Listener Code
Code Output Format
Preset P —_— o
Table 4-27 Trace Data 1/0
_ Talker Request
Function Listener Code
Code Output Format
A trace /O ASCII TAA TAA? ASCIH Trace
binary TBA TBA? BIN Trace
B trace O ASCII TAB TAB? ASCII Trace
binary TBB TBB? BIN Trace
Table 4-28 Status Bytes
Talker Request
Function Listener Code
Code Output Format
Status bytes clear *CLS e
STB readout o =STR? (235
SRE Read/Write *SRE* *SRE? 0-255
ESR readout —_ *ESRY? 0-255
ESE Read/Write *HSIE* *ESE? 0-235%
OS8R readout —_ OPREVT? 0-65535
OSER readout OPR OPR? 0-65535
- SRQ interruption ON S0 e —
SRQ interruption OFF 51 o e
SRQ status ciear 52 - S
Service request mask RQS* RQS? 0-255
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Table 4-29 Miscellaneous

4.1 GPIB Remote Programming

Talker Request
Function Listener Code
Code Output Format
Delimiter
CR LF<EOQL> DLO e —_—
LF DIl e —_—
<EQO> DL2 s —_—
CR LF DL.3 e — -
LF<EOI> DLA4 — B—
T step up Up P —
4 step down DN — —
knob-up coarse Cu — e
fine Fu B e
knob-down coarse CD — e
fine FD _ —_
Indication ON ANNOT ON ANNOT?Y 0: OFF
OFF ANNOT OFF 1 ON
Date SETDATE SETDATE? YYMMDD
{for example: 980528)
Time SETTIME SETTIME? HHMMSS
{for example: 130530}
Device ID output - *TDN? Manufactarer name, Model,
Serial number, Revision
Self Test e *TST? 1 CPU k1)
2 TAD
4 : Lock Petector
8 : Total Gain
16: Cal Signal
32: REATT
64: Variablie Gain AMP
128: IF Step AMP
256: RBW SWBR
Error number output — ERRNO? Integer (*2)

(*1): When an error oceurs, the corresponding bit OR value is the return value.

(*2): See ervor number(s) listed in APPENDIX | ERROR MESSAGE.
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Table 4-30 Data Input

Function Parameter

Nurreric value t

H

2

3

4

5

6

7

8

9
Decimal point
Minus sign -
Plus sign *
Exponent EXP

E
GHz G7.
MHz MZ
KHz K7z
Hz HZ
mw MW
dB DB
mA MA
Second sC
Millisecond MS

MSEC
Microsecond S

USEC
Nanosecond NSEC
Enter ENT
Volt VOLT
Miltivolt MV
Microvolt uv
Nanovolt NV
% PER

e
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4.1.10 Basic Programming
NSSBASIC is used in PC9801 series and HP-BASIC is used in HP20{ and 300 series,

(1

10
20
30
40
50

10
20
30
40
50
60

10
20
30
40
50
60
70

10
20
30
40
50
60

70
80
90

Sample Programs for PCY80T series (GPIB address = 8).

Example PC-1:  Master reset the device and set center frequency to 30 Mz,

ISET IFC:ISET REN " Execute interface clear and remote enable.
PRINT @8;"1P” * Execute interface master reset,

PRINT @8;”CF30MHZ” > Set center frequency to 30 MHz

STOP

END

Example PC-2:  Set reference level to 87 dBmV, 5 dB/div and RBW to 109 kHz.

ISET IFCISET REN ’

PRINT @8&;"UlI RLE7DB” * Set REF level to 87 dBuV
PRINT @8;"DD5DB” > Set 5 dB/div

PRINT @8;"RB100KZ” > Set RBW to 100 kHz
STOP

END

Example PC-3:  Assign numeric value to variabie.

ISET IFC:ISET REN ’

SPA=8:A=10:B=2:C=20 " Assign a set value to each variable.
PRINT @SPA;"CF’ A'MZ” * Setcenter frequency to 10 MHz
PRINT @SPA;"SP” B."MZ" > Set frequency span to 2 MHz
PRINT @SPA;"AT”.C."DB” " Set ATT t0 20 dB.

STOP

END

Example PC-4:  Save set data to or recall it from register 5.

ISET IFC:ISET REN '
TITLE$="R3:131 SPECTRUM ANALYZER” °  Define a label.

PRINT @8;”CF30MZ SPIMZ DTP” > Seteach data.

PRINT @8;"L.ON/" +TITLES +/ > Label ON

PRINT @g;"SV5” P Save values in register 5.

PRINT @8;"CF1GZ SP200MZ” *  Change center frequency and
frequency span.

PRINT @&;"R(C5” > Recall values from register 5.

STOP

END
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(2)  Sample Programs for HP200 and HP300 series (GPIB address = 1)
Example HP-1:  Master reset the device and set center frequency to 30 Mz,

10 QUTPUT 701;7iP”
20 QUTPUT 701;,"CF30MZ”
30 END

Example HP-2:  Set reference level to -20 dBm (5 dB/div}, resolution bandwidth to 100 kHz and
detector mode to Posi.

10 OUTPUT 701;"RL-20DB”
20 OUTPUT 701;"DD5DRB”
30 OUTPUT 701;7"RB100KZ”
40 OUTPUT 701;,"DTP”

50 END

Example [TP-3:  Set trigger mode to SINGLE and sweep time to 2 seconds, and position a marker
at the maximum level for each sweep.

10 OUTPUT 701,787
20 OUTPUT 701;"SW25C”

30 OUTPUT 701;"SR” I Start sweep,

40 WAIT 2.5 I Wait for sweep end (or use service request).
50 OUTPUT 701;"PS™ ! Marker peak search

60 GOTO 30

70 STOP

80 END

Example HP-4: Set to MAX HOLD (A)
OUTPUT 701;"AM” 1 Setto DIRECT.

Example HP-5:  Accessing the files.

QUTPUT 761."RC5” I Recall the register 5.
OUTPUT 701,"RC/FD:FILECL.DAT/ ! Recall values from the card.

NOTE:  The same format is used to access files with RC, DEL, SV commands.
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4.1.11 Data OQutput Format (talker)

In order to output internal data such as measured data and set conditions, it is necessary to specify the data
using the “xx?” command. This data is then output when the device is in the talker mode. Available ouiput
formats are as listed in the table below. The delimiter positioned at the end of data can be specified from
5 types (refer to “Others” in the GPIB code list), Once set, “xx?” command continues to be valid until it
is changed.

Output Format
Frequency xD.DDDDDDDDDDD ExDD CR LF
T T T T
1 2 3 4
. Data size (1 0 3} is maximum 18 bytes, and the unit is Hz.
Example) Specify "CF?” and output as center frequency.
Level +D.DODDDDD ExDD CR LE
T T T T
i 2 3 4
. Data size (1 to 3) is maximum 18 bytes, and the unit corresponds to each
UNIT setting.
Example) Specify "ML?” and output as marker level,
Time +D.DDD ExDD CRLE
T 1 T
| 2 3 4
. Diata size {1 10 3) is maximum 20 bytes, and the unit is sec.
Exampie) Specify "SW?” and cuiput sweep time.
Constant DBDD CR LE
T7
2 4
. The maximum byte of the data size corresponds to the maximum size of the
output data.
Bxample) ON/OFF status is output or Averaging count is output.

<Supplement>

1= 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 "DLn” code.)
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(1)  Sample Programs for PC980] series (GPIB address = 8)

Lxample PC-5:  Output marker level (numerical variable)

10 ISET IFC:ISET REN ’

20 PRINT @8;"CF30MZ SPIMZ MK30MZ” *  Center frequency, frequency span, marker
ON

30 PRINT @%;"ML?” > Marker level?

40 PRINT @8;ML. > Read marker level.

50 PRINT "MARKER LEVEL="ML > Display the resulf.

60 STOP

70 END

Sample result: MARKER LEVEL=-16.22

Example PC-6:  Qutput center frequency (character variable)

16 ISET IFC:ISET REN '
20 PRINT @8;"CF??

30 INPUT @8,CF§ " Read center frequency.
40 PRINT CF$ > Display the result.

30 STOFP

66) END

Sample result: 30.000E+6

Example PC-7:  Output level and its unit

10 ISET IFC:ISET REN ’

20 PRINT @8;"RL?"

30 INPUT @8;RE$ * Read REF level.
40 PRINT @8;"UN?"

56 INPUT @8:UN " Read unit for level
60 PRINT RES,”:".UN > Display the result
70 STOP

80 END

Sample result: 0.0E«0:0

Example PC-8: Execute 6 dB down and then cutput frequency and level values (multiple items},

10 ISET IFC:ISET REN ’

20 PRINT @8;"CF30MZ SP20MZ” > Set center frequency and frequency span.
30 PRINT @&"MKBWODE PS XDB” °  Execute 6 dB down.
40 PRINT @8&;”"MFL?”” " Read frequency and level for marker position

at the same time.
50 INPUT @8;MIZML
60 PRINT "MARKER FREQ="MF;" MARKER LEVEL="MI.
70 STOP
80 END

Sample result: MARKER FREQ=400000: MARKER LEVEL=1.16
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Example PC-9: Execuie OBW and output the resuit,

10 ISET IFCISET REN ’

20 PRINT @8;"CH3I0MZ” * Serindividual data.
36 PRINT @8;"SP10MZ”

40 PRINT @8;"MK30MZ"

50 PRINT @8;"OBWPER 93%” * Set OBW%.

60 PRINT @8;”O0BW” * Execute OBW.

70 INPUT @8;”0OBW?” > Read the result of OBW.

80 INPUT @&8;"FC,OBW” * Carrier frequency, and occupied bandwidth.
90 PRINT “OBW=",0BW,”:Fc="FC"

100 STOP

110 END

Sample result; OBW = [710{{) : Fc = 2.503E+07

Example PC-10: Output level values for the maximum, 2nd and 3rd peak points of the signal.

10 ISET IFC:ISET REN

20 PRINT @8;"CFOMZ” > Set central frequency and frequency span
30 PRINT @8;"SP10OOMZ”

40 PRINT @8;"PS”

50 INPUT @8;"ML7T”

60 INPUT @8:A " Read peak level.

0 PRINT @8&;"NXP”

30 INPUT @8;"ML?”

SG INPUT @8;B > Read 2nd peak level.
100 PRINT @;"NXP”

110 INPUT @8;"ML?

120 INPUT @8;C *  Read 3rd peak fevel.
130 PRINT”1st PK=":A;"2nd Pk=";B;":3rd PK=";C

140 STOP

150 END

Sample result; 1st PK=-9.44:2nd PK=-10.06:3rd PK==-11.84
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(2}

16
20
30

20
30
40

16
20
30

160
20
30

10
20
30
40
50
60
70
80
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Sample Programs for HP200 and HP300 series (GPIB address = 1)
Example HP-6: Output marker frequency (integral}

QUTPUT 701;,"MFET”
ENTER 701;A
END

Sample result: A=1.8E+9

Example HP-7: Output center frequency (character string)

DIM AS[30]
QUTPUT 701,"CE?”
ENTER 701;A$
END

Sample result: AS=1.234567E+9

Example HP-8: Qutput status of the unit.

OQUTPUT 701;7UN?”
ENTER 701;A
END

Sample result: A=2(dBuV)

Example HP-9:  Output frequency and level values for marker position at the same time (muitiple
values).

OUTPUT 701;,"MFL?
ENTER 705:M{MI
END

Sample result: Mf=1.8E+9 Ml=-65.13

Example HP-10: With NEXT PEAK function, read 2nd and following 10 peak levels of the signai.

DIM MI(9)

QUTPUT 701.7PS”
FOR#=0to9
OUTPUT 701."NXP”
OUTPUT 701,"MLY”
ENTER 701:MID)
NEXTI

END

Sample result: MI(0)=-55.01 M}1)=-58.22.. MI(9)=-70.26




R3131 Spectrum Analtyzer Operation Manual

4.1 GPIB Remote Programming

4.1.12 Trace Data /O

Trace data on the screern includes data for 501 points on the frequency axis. To input and output this data,
it is necessary to transfer data in order for all 501 points, starting from the left most point (start frequency).
Each point level is expressed by an integer from 512 to 3392 (however, when the trace exceeds the upper
limit of the vertical scale. a value greater than 3392 is transferred).

3392

Trace data value
A
L=

I, [ ———
i 51 101 151 201 251 301 331 401 451 501

Number of data points
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Trace data can be in input or output in either ASCII or binary format.

1/0 method Conient

ASCII format | DDDD CRLF

T 4
Delimiter
Data for one point
Four-byte data without header

Input GPIB code Output GPIB code

Memory A TAA TAAT?
Memory B TAB TAB?

Binary format | DDDD ... ... oo DDDD+ EOI

| Delimiter

Low-order byte for Ist point *  Low-order byte for 501st point
High-order byte for Lst point High-order byte for 501st point
Each point data is divided into two parts: high-and low-order bytes. EOI signal is
attached at the end of the data for continuous 501 points.

Input GPIB code Output GPIB code
Memory A TBA TBA?
Memory B TAB TBB?

{1) Sample Programs for PCY9801 series {GPIB address = 8)
Example PC-11: Qutput data from memory A in ASCI] format.

10 ISET {FCISET REN * Execute interface clear and remote enable.
20 DIM TR(501) :

36 PRINT @8;"DLODTG” 7 Setto negative detector.

40 PRINT @8;"TAAY > Specify ASCII cutput from memory A.
50 FOR I=0 TO 500

60 INPUT @3, TR(I} * Fetch data for 561 points.

70 PRINT L,=";TR{I)

80 NEXTI

0 END
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Example PC-12: Output data from memory A in binary format.
10 ISET TFCISET REN > Execute interface clear and remote enable.
20 DIM TR(501}
30 PRINT @8:"DL2DTG” * Setto negative detecter.
40 PRINT @8;"TBA?” > Specify binary output from memory A.
50 WBRYTH &IAE &HSF, &H3E, &H48; °  Cancel listener and address PC9801 to #30 as
60 > listener and this device to #8 as taiker.
70 FOR I=0 TO 500
80 RBYTE:UPLG " Repeat fetching data, high-order bytes for 1501
90 TR{=UP*256+L.0 > Points and then low-order bytes for 1001 points
160 PRINT L"=";TR{)
110 NEXTI
120 WBYTE&H3E &5F,; * (ancel listener and talker.
130 STOP
140 END
Example PC-13: Input data to memory A in ASCH format.

10 ISET IFC:ISET REN > Execute interface clear and remote enable.
20 A=0:8T=3.14/100

30 PRINT @8;”AB TAA” * Specify ASCI input to memory A.
4) FOR =0 TO 300

50 N=INT{SIN(A)Y*10003+2000

60 A=A+ST

70 PRINT @§;N

80 NEXTI

90 PRINT @8;"AV" T AVIEW

100 STOP

110 END
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Example PC-14: Input data to memory A in binary format.

ISET IFCISET REN " Execute interface clear and remote
enable.

DIM DT(501

Am(:ST=3.14/100

PRINT @8."AB TBA” " Specify birary input to memory A.

FOR T=0 TO 500
DID=INT(COS(A)Y* 1000+2000
A=A+ST
NEXTI
> Cancel listener and address PC9801 to
#30 as
tatker and this device to #8 as listener.
WBRYTE &HIF&HSF&HSE, &H28;DT(0)\256,DT(0) MOD 256
FOR 1=] to 499 '
WRBYTEDTIN236,DT(I) MOD 256 > Transfer data, first high-order bytes and
then low-order bytes.

NEXT1

WBYTE:DTGE00DN256,DT{500) " When the last data is input, send EO! sig-
MOD256@ nal.

PRINT @8;”AV” o AVIEW

STOP

END
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4.1 GPIB Remote Programming

(2)  Sample Pregrams for HP200, HP3(0Y) series (GPIB address = 1)
Example HP-11: Output data from memory A in ASCI format,
10 DM T1(500) ! Reserve 501 variables.
20 QUTPUT 701,°DL3” i Setdelimiter to CR LE
30 OQUTPUT 701, TAAT” f Specify ASCII cutput from memory A,
40 FOR 1=0 TO 560 ! Repeat data fetching 501 times.
50 ENTER 701;Tr(})
60 NEXT1
70 END
Example HP-12: Output data from memory B in binary format,
10 DIM Tr(500) ! Reserve 501 variables.
20 OUTPUT 701;,7°DL27 ! Set delimiter to EOI
30 OQUTPUT 701;,"TBB?” I Specify binary output from memory B.
40 ENTER 701 USING %, W™ Tr(*) ! Read the data repealing word type conversioa till
EQI is encountered.
50 END
NOTE:  For ASCIH data, make sure the number of I/0 operafions is set to 501. For binary data, reserve data for
501 points, and use EQI as the delimiter,
Example HP-13: Output data from memory A in ASCH formar,
i0 INTEGER Tr{500) !
20 OUTPUT 701;"TAA” ! Specify ASCII input to memory A.
30 FOR 1=0) TO 500 ! Repeat inputiing variable Tr (301 variables reserved)
501 times
49 QUTPUT 701;Tr(h
50 NEXTI
60 END
NOTE:  Itis necessary lo set the spectrum analyzer io VIEW mode before executing the program. After the pro-
gram has been executed, pressing the VIEW ey allows you to check the input resull.
Example HP-14: Output data from memory B in binary format.
10 INTEGER Tr(500) !
20 QUTPUT 701;,"FBB” ! Specily binary input to memory B,
30 OQUTPUT 761 USING"# W7 Tr().END | TInput 501 pieces of word size data and attach
EOI following the last data.
46 END
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4.1 GPIB Remote Programming

NOTE:
1. It is necessary to set the spectrum analyzer to VIEW mode before executing the program. After the program
has been execuled, pressing the VIEW key enables the user to check the inpui resulf. '

2. For ASCII data, make sure the number of I/Q operations is set to 501. For binary date, reserve data for 501
points, and use EQI as the delimiter.
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4.1 GPIB Remote Programming

Sample Programs for PC9801 series (GPIDB address = §)

Example PC-15: Execute single sweeping and wait the end of the sweeping (when not using

SR signal).

ISET IFC:ISET REN
SPA=8

PRINT @S5PA;”S1”
PRINT @8PA;"OPRE”

PRINT @8PA;”CLS”

PRINT @SPA;”SR”

*L.OOP

PRINT @SPA;"STB?"INPUT @SPA;S
IF (S AND 128)%=0 THEN GOTO *LOOP

STOP

Send IFC signal and set REN signal in one.
Set GPIB address {8) in a variable.

Set in the single sweeping mode.

Make Sweep-end bit of operation

status register enable.

Clear the status byte.

Begin the sweeping.

> Read the status byte.

Wait until the operation status bit (end of
sweeping} is set in one.

)

Example PC-16: Fxecute ACP measurcment and begin reading the result after the measurement is

ended {when not using SR() signal).

ISET IFC.ISET REN ’
SPA=8 ’
PRINT @SPA;"CF1500MZ” ’
PRINT @SPA;”SP250KZ" ’
PRINT @SPA:"RBIKZ;VBIOKZ"

PRINT @SPA;”ST208C” ’
PRINT @SPA;"DTP” ’

PRINT @SPA;”ADCHS0KZ” ’
PRINT @SPA;"ADBS21KZ” ’
PRINT @SPA;”OPRSE” ’

PRINT @SPA;"*CLS”

PRINT @SPA;”ACP” ’
*LOOP ’
PRINT @SPA;"*STB?": INPUT ’
@5PAS

IF{§ AND 128)=0 THEN GOTCO ’
*LOOP

PRINT @SPA;”ACP?”

INPUT @SPA;LOUP
PRINT-50K:";LO;* +50K:™;UP ’
STOP

Send IFC signal and set REN signal in one.
Set GPIB address {8} in a variable.

Set the center frequency to 1500 MHz.
Set the frequency span to 250kHz.

Set RBW to 1kHz and VBW to 10kHz.
Set the sweep time at 20 seconds.

Set the detector mode to positive.

Set the channel space to 50kHz.

Set the bandwidth to 21kHz.

Make the sweep-end bit of the
operation status register enabie,

Clear the status byte.

Begin ACP measurement.

Read the status byte.

Wait the end of ACP measurement,

Request the output of the ACF measurement
result.

Read the ACP measurement resuit.
Display the measurement result.
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using SRQ signal}.

ISET IFC:ISET REN

SPA=8
PRINT @SPA;”ST”
ON SRQ GOSUB *55R(Q

PRINT @SPA;"*CLS”
PRINT @SPA:"OPRE”

PRINT @SPA;”*SRE128”
PRINT @8PA;"S0”

L OOP

SEND=0

PRINT @SPA;"SR”
SRQ ON

FWINT

IF SEND=0 THEN GOTO *WINT

PRINT @SPA;"PS”

PRINT @SPA;"MFL?”

INPUT @SPA:MFEML

PRINT “Peak Freq:”;MF;” Peak Level:”; ML
GOTO *LOOP

*$SRQ
POLL SPA.S
SEND=1
RETURN

END

Example PC-17: Read the peak frequency and the level on every end of single sweeping. {when

Send IFC signal and set REN signal m
one.

Set GPIB address (8) in variable.

Set in single sweeping mode.

Decline the SRQ) interrupt processing
routine. 4

Clear the status byte

Make the Sweep-end bit of the opera-
tion status register enable.

Make the Operation Status bit of the
status byte enable.

Specify the sending out mode of SRQ
signal.

Clear the Sweep-end flag.

Begin the sweeping.

Make the SRQ interruption of PC
enable.

Wait until SRQ interruption occurs.
Execute the peak search.

Request the output of the marker data.
Read the peak frequency and the level.
Dispiay the read data.

Repeat the sweeping.

SRQ interrupt processing routine.
Read the status byte. _
Set the Sweep-end flag in one.
Return to the main routine.
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signal).

Spa=T708
OUTPUT Spa;”SI”
OUTPUT Spa;"OPRS”

QUTPUT Spa;”*CLS”

QUTPUT Spa;”SR”

Mloop:!

QUTPUT Spa;”*STB?”

ENTER Spa;S

IF BIT {8.,7)=0 THEN GUTO Mloop

STOP
END

t

4.1 GPIB Remote Programming

Sample Programs for HP200, HP300 series {GPIB address = 8)

Example HP-15: Execute a single sweep and wait the end of the sweeping (when not using SRQ

Set GPIB address {8) in a variable.
Set in the single sweeping mode.
Make the Sweep-end bit of the
operation status register enable.
Clear the statas byte.

Begin the sweeping.

Request the output of the status byte.
Read the status byte,

Wait until the operation status bit
{end of sweeping) is set in one,

Example HP-16: Bxecute ACP measurement and begin reading the result after the measurement is

ended (when not using SR(Q signal).

Spa=708

OUTPUT Spa;,”CF1500MZ”
OUTPUT Spa;”"SP250KZ”
QUTPUT Spa;"RB1KZ;VB10KZ”
QUTPUT Spa;”"ST208C”
OUTPUT Spa;”DTP?

OUTPUT Spa” ADCHS50KZ”
OUTPUT Spa;” ADBS21KZ”
OUTPUT Spa;”OPRE”

OUTPUT Spa,"*C1L.S”

OUTPUT Spa;”SI”

OUTPUT Spa;”ACP”

OUTPUT Spa;”*SR”

Miloop:

OUTPUT Spa;,"*8TB?”

ENTER Spa;S

1F BIT(S, 7)=0 THEN GOTO Mloop
OUTPUT Spa:” ACP?”

ENTER Spa;”Lo,Up
PRINT”-50K:"; Lo;”,+ 50K Up
END

Set GPIB address (8) in a variable.
Set the center frequency to 1500 MHz.
Set the frequency span to 250kHz.

Set RBW to 1kHz and VBW to ]0kHz.
Set the sweeping time at 20 seconds.
Set the detector mode to positive.

Set the channel space to 50kHz.

Set the bandwidth to 21kHe.

Make the sweep-end bit of the
operation status register enable.

Clear the status hyte.

Set in the single sweeping mode.
Begin ACP measurement.

Begin the sweeping.

Request the output of the status byte,

Read the status byte.

Wait the end of ACP measurement.

Request the output of the ACP measurement
resuit.

Read the ACP measurement result.
Display the measurement resalt.
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using SRQ signal).

Spa=T08
OUTPUT Spa;”St”
ON INTR 7 GOSUB Ssrg

OUTPUT Spa;”*CLS”
OUTPUT Spa,”OPRS”

OUTPUT Spa:”*SREI28”
QUTPUT Spa;”50”

Mloop:

Mend=0

OUTPUT Spa;”SR”

ENABLE INTR 7;2

Wint:

IF Mend=0 TEHN GOTO Wint
QUTPUT Spa;"PS”

OUTPUT Spa;”MFL?Y”
BENTER Spa;MEMI

PRINT “Pezk Freq:”;MF;” Peak Level:”;ML
GOTO Mloop

Ssrq:
S5=8POL1.(Spa)
Mend=1
RETURN

END

Example HP-17; Read both the peak frequency and the fevel at the end of a single sweep (when

Set GPIB address (8) in a variable.
Set in singie sweeping mode.
Define the SRQ interrupt processing
routine.

Clear the status byte.

Make the Sweep-end bit of the
operation status register enable.
Make the Operation Status bit of
the status byte enable,

Specify the sending cut mode of SRQ
signal.

Clear the Sweep-end flag.
Begin the sweeping.

Make the SRQ interrupiion enable.

Wait until SRQ interruption occurs.
Fxecute the peak search.

Request the output of the marker data,
Read the peak frequency and the fevel.
Dispiay the read data.

Repeat the sweeping.

SRQ interrupt processing routine.
Read the status byte.

Set the Sweep-end flag in one.
Return to the main routine.
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4.2  RS-232 Remote Control Function

Most controflers {such as personal computers) do not have a GPIB interface, but the R3131 series can still
be controlled using the RS-232 interface.

4.2.1 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.

4.2.2 Features of RS-232 Remote Control
The following functons can be controlled by serial control.

«  Meascrement conditions setep: Measurement conditions each can be input in much the same as the
key operation on the front panel.

«  Output of the setup status: Both the setup status and data can be read out.
+  Status: Status bytes which show the current status of the spectrum analyzer

can be read out in the same way GPIB readouts.

4.2.3 Parameter Setup Window

ADYANTEST RA121 Dec 3 $0E0:2
REF -20.0 dEm ATT 104B A wrt  B_blnk T
TOEEY e BRp] (Baud Rote

L C 2E00 bps

Leriath
T OB
Stop Bzt
Loz

Poridhy

ey £ E*‘.f'}:: H
| RONgROFF
O /OFF

SENTER 200.0000 MMz SPAN 500 kHz
BEW 10 kHz  YEW 10 kHz  SWF B0 e

Figure 4-4 Parameter Setup

1. Transmission speed:  Select from 600, 1200, 2400, 4800, 9600 or 19200,

2. Data length: Select seven bits or eight hits as the number of data bits.
3. Stop bit: Select one or two bits.

4. Parity check: Select from NONE, ODD or EVEN,

5. Flow controk: Select either XON or XOFF.
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4.2.4 Interface connection

Spectrum Analyzer rear panel Personal computer

Figure 4-5 Connection Between the Controller and the Spectrum Analyzer

Although the spectrum analyzer uses only three pins, the controtler side needs more connections for input
and output.

NOTE:
1. When you send or receive dala using the cable connections shown in Figure 4-6, set XON/XOFF to valid (ON).

2. DCD, DTR and DSR are not used in the specirum analyzer. When you use CTS and RTS, use ¢ cable with
cross-connection to connect the controller o the spectrum analyzer. Flow control is not performed using CTS
or RTS. Set XON/XOFF to valid (ON) to perform flow confrol.
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9pin Opin
2RxD 3TxD
3TxD 2RxD
Spectrum > GND > GND Controfler
Asndlyzer —= 4DTR side
side
e & ISR,
| DCD
--—— 7 RTS
b 8 CTS
Pin No.(Opin} Signal name Contents
i DCD:Data Carrier Detector Receive 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 DSR: Data set Ready Data set ready
7 RTS: Request To Send Request signal for sending
B8 CTS: Clear to Send Clear signal for sending
9 CL N.C

Figure 4-6 Cable Wiring Diagram
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4.2.5 Data Format

Transmission messages between the spectrum analyzer and the controller are in ASCII code character
strings and foliowed by carriage returns (CR) and line feeds {LF).

-——— |C{F |7 |CR|LF
Spectrum Controler
Analyzer side
side )
LFICRI7 O+ [EJ00 01010101010 0010 .13 |+ ]—»
Figure 4-7 Data Format
NOTE:

1. Transmission data must be in ASCIH code.

2. Delimit the data from the controller with CR or CR and LF. Query data and the GPIB delimiters are the same.
Therefore, send DL or DL3 after serial port was opened (refer to the example of RS-232 remote program),

Data transmission example: Personal computers can recognize both CF 30.0MZ CR and CF 30.0MZ CR
LF

The formas for query data is +3.00000000000E+07 CR LF (send DL0O or DL3). The output data of this RS-
232 and GPIB are the same number of characters except delimiters (CR and LIF),
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4.2.6

4.2.7

4.2.8

4.2 R§-232 Remote Control Function

Differences Between RS-232 and GPIB

+  Command code

Trace data input or output can only be formatted in ASCIIL

NOTE:  The following conunands are unavailable: TBA and TEB.

Panel Control

During remote control operation, spectrum analyzer panel control is affected as follows.

»  The remote lamp does not light.

¢ The key panel i3 not disabled.

«  CAUTION: If any setiings are changed during remote control, the operation of the spectrum analyzer
may become unstable.

Remote Control Usage Examples

The following examples show typical remote control commands, and are written in “Microsoft Quick Ba-
sic” (licensed by Microsoft Corporation).

The Open command statement OPEN” COM1: 9600, N, 8, 1, ASC” FOR RANDOM AS #1 shown below
has the following characteristics: baud rate is 9600 bps, no parity, 8 bit data length, stop bit of 1, ASCII
format and random access mode.

Example: This program is used to check the status byte register to see if the sweep has been com-
pleted.
OPEN "COM1:9600,N,8,1,ASC” FOR RANDOM AS #1
PRINT #1, "DL3” " CR and LF are set as the GPIB delimiter.
PRINT #1, "SI” * Single sweep is performed.
PRINT #1, "OPRS” > Sweep compietion bit in the GP1B operation register is set.
PRINT #1, "CLS” * Clearing the status bytes.
PRINT #1, " TS” ' Single sweep is performed.
MEAS.LOOP:
PRINT #1, ”*STB? * Read out the status bytes.

INPUT #1, STAT
IF (STAT AND 128) = 0 THEN GOTO MEAS.LOOP

PRINT #1, "PS” " Peak search.

PRINT #1, "ML?” " Read out the peak level.
INPUT#! MLEVEL

PRINT MLEVEL

END
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5 SPECIFICATIONS

SPECIFICATIONS
(13  Frequency
Characteristics Description
Frequency range SkHz 10 3GHz

Frequency read accuracy

=(Frequency reading x Frequency reference accuracy
+ Span X Span accuracy
+ (1.15 x Reselution bandwidth + 1kHz)

Marker frequency counter

+(Marker frequency x Frequency reference accuracy + 11.5ID)

accuracy {S/N > 25dB, SPAN < 200MHz)
Marker frequency counter IHz to 1kHz
resolution
Frequency reference source accu- % 2ppm/Year

racy

+ Sppm/Operating enviropment range

Frequency span

Zero, 50kHz to 3GHz

Frequency span accuracy

<4 3%

Frequency span settable range

Zero, 10kHz to 3GHz (R3131A only}

Frequency stability
Residual FM

< 100Hzp-p/100ms (Zero span)

Sideband noise

< 100dBc/Hz (20kHz offset)

Resolution bandwidth (3dB)
Bandwidth accuracy
Selectivity (66dB : 3dB)

1kHz to IMHz1,3 sequence
<+ 20%
€15:1

6dB bandwidth

OkHz. 120kHz

Video bandwidth

10Hz to 1MHz1,10 sequence
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5 SPECIFICATIONS

(2}  Amplitede Range

Characteristics Description

Amplitude measurement range R3131:+20dBm to Average indicated noise level
R3131A:+30dBm to Average indicated noise level

Muaximum input level R3131:420dBm(INPUT ATT=20dRB), £50VDC
R3131A4304Bm(INPUT ATT=30dB), £50VDC

Display range

Logarithmic 10dB/div8div
1,2,53dB/div10div
Linear (10% of the reference level)/div

Reference level range

Logarithmic -64dBm to +40dBm
Linear +14L1HV 10 +22.306V
Input attenvator range 0 to 50dB 104D step
(3)  Sweep
Characteristics Description
Sweep time 50ms to 500ms
Sweep time accuracy S 3%
Trigger mode . FREE RUN, VIDEOQ, EXT., LINE
Sweep mode REPEAT, SINGLE

(4} Dynamic Range

Characteristics Description
Average noise level -113dBm + 2 £ (GHz)dB
(RBW 1kHz, VBW 10Hz, ATT (dB, f = IMHz)
1dB gain compression > -53dBm (Mixer input level, { = 20MHz)
Secondary harmonic distortion < -70dB

(f = 10MHz, Mizer input level -30dBm)

Two-signal third order intermodu- <-70dB
lation distortion (f = 10MHz, Mixer input level -30dBm,
Frequency difference between 2 signals)
Other spurious factors related to < -60dB
the input {Offset > 20kHz, Mixer iaput level -30 dBm)
Residual responses < -100dB

{f = 10MHz, ATT -0dBm, Inpat termination with 50£2)

Lh
7
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(5)  Amplitude Accuracy

5 SPECIFICATIONS

Characteristics

Description

Calibration signat

30MHz. -20dBm + 0.3dB

Frequency response

<+ (.5dB (100kBHz 1o 3GHz, ATT = 10dB)
< x 1dB (100kHz to 2GHz)
<# 2dB (9kHz to 3GHz)
(after the calibration, and in reference to 30MHz)

Scale indication accuracy
Logarithmic

Linear

< = (1.5dB, (0 fo -20dB) (after self calibration)
<+ 1.5dB/70dB(after self calibration)
<+ 1.0dB/10dB{after self calibration)
<+ 0.2dB/1dB(after self calibration)
within = 5% of the reference level

Input attenuator switching accu-
racy

< % 0.3dB (0 io 50dB)
(in reference to an attenuation of 10dB at 30MHz)

Resolution bandwidth switching
accuracy

<+ (0.5dB {after self calibration)

IF gain error

< + 0.5dB (after self calibration}

Overall level accuracy

+1.5dB(REF = -50 to 0dBm, ATT = 10dB, 2dB/div,
RBW = 300kHz, f > 100kHz, after self calibration)

(6) Input/Output

Characteristics Description
RF input
Connector/lmpedance N-type female, 502 (nominal)
VEWR < 1.5 (100kHz to 2GHz, ATT 2 10dB)
<

2.0(9kHz to 3GHz. ATT = 10dB)

10 MHz reference inpus
Input range

BNC female, 50€2
-10dBm o + 10dBm

External trigger mput

BNC female, 10k€) {fnominal), DC connection
Refer to item (73 for the external gate signal specifications.

Phone output

Smalt size monophonic female
88

GPIB interface

TEEE-488 bus connector

Serial interface

D-SUB 9 pin

Printer interface

D-SUB 25 pin, ESC/R, ESC/P-R, PCL

Floppy drive

3.5 inch, MS-DOS format

Probe power supply output voli-

age

+12.4V, -12.4V

{Maximum output current: 100mA for each voltage source)
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5 SPECIFICATIONS

(7)

The specifications for the external gate signal used with gated sweeps are shown below.

Input signal

T
L

Specifications for the External Gate Signal

il

|
I

THRG RE
Gate signal
{ay tl
RBW tl
iMHz more than 2pisec
300kHz more than 15usec
100kHz more than 20utsec
30kH=z more than 30usec
10kHz more than 180Usec
{by 2
12 2 lusec
(cy 3
SWP Time 3
SWP Time < 50sec

more than 18usec

S0sec SSWP Time < 100sec

more than 28usec

100sec <SWP Time < 200sec

more than 58|tsec

200sec <SWP Time

more than 108[lsec
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5 SPECIFICATIONS

Characteristics

Description

Operating environment range

0°C to +50°C, Relative humidity 85% or less (without condensation)

Storage environment range

-20°C w0 +60°C, Relative humidity 85% or less

AC input power source

Automatic switching to 100VAC or 200VAC
For 1006VAC : 100 to 120VAC, 50 to 60Hz
For 200VAC : 220 to 240VALC, 50 to 60Hz

Power consumption

200VA or below

Mass

12 kg or tess

Dimensions

fnot including projections such as rubber feet and connectors)

approximately 424 (W) x 177 (H) x 300 (D) mm

{9)  Specifications for the instrament equipped with TG option (Option 74)

Characteristics

Description

Frequency range

100kHz to 3.0GHz

Output level range {}1t0-59.9dBm
(Resolution) (0.1dB step)
<+ 0.5dB

Output level accuracy

{(30MHz, -10dBm, 20°C to 30°C)

Output level fiatness

1.0dB {100kHz to 1GHz)
1.5dB (100kHz to 3GHz)
{-10dBm, referenced to 30MHz)

<4
<z

Output level switching error

< 2 1.0dB (100kHz to 1GHz) (cutput level = -30dBm)
<+ 2.0dB (100kHz t0 2.6GHz)
<+ 3.0dB (9kHz to 3.0GHz)
(referenced to -10dBm)

Outpat spurious
Harmonics
Non-harmonics

< -20dBc (output level = -10dBm)
< -30dBc (output fevel = -10dBm}

Dyramic range <-1006dBm
(TG leakage) (input ATT OdB)
Outpur VSWR < 2 (nominal)
(output level £ -10dBm)
Maximum input signal level = 15dBm
+ 10V

Mass

1 kg orless

5.5%
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APPENDIX 1 ERROR MESSAGE

APPENDIX | ERROR MESSAGE

Error No. Error Message Description
G0l Span is set O Hz. Zero Span is selected.
Pls change span. Please set the correct span.
002 Scale is Linear Mode. Vertical scale is set to Linear mode.
Pls select dB/div scale. Please select dB/div scale.
003 QP detector is activate QP detection mode 1s selected,
Pls change to Normal. Please change to Normal mode.
004 Antenna correction is ON Antenna correction is active,
Pis turn correction off. Please turn Antenna correction off,
005 Scale is nof 10 dB/div. The vertical scale is not set toi0 dB/div.
Pls select dB/div scale. Please select 10 dB/div scale.
G606 A Marker is not activate. The delta marker is not active.
Pls activate A Marker. Piease activate the delta marker.
067 Blank mode is selected. Cannot execute because the blank mode is
Pls change to Write mode selected.
Please change to Write mode.
008 Calculated power is out The display line cannot be displayed because the
of range. measurement result is out of range.
009 No peak is detected. No corresponding peak has been detected.
(19 Parameter is set over The set parameter is incotrect.
the scale.
Gl11 Ant Corr data 18 not save to RAM. Antenna correction data cannot be saved to RAM.
Pls select device FID. Please select floppy disk as the destination.
100 IF STEP AMP: A calibration error occurred.
Calibration failure.
101 LOGLINEARITY: A calibration error occured.
Calibration failure.
102 TOTAL GAIN: A calibration error occurred.
Calibration failure.
103 RBW SWITCHING: A calibration error occurred.
Calibration failure.
104 AMPTD MAG: _ A calibration error oceurred.
Calibration fatlure.
105 (Cal data is not enough. Condittons required for execution have not been
Pis execuie Cal All met.
Please execute Cal AlL
106 Calibration signal s No calibration signal has been detected.
not detected,
150 Self Test failure. Self test detected an ersor.
Pls report to qualified Please contact a gualified service representative,
service person.
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Error No. Error Message

Description

151 Self Test faiture.

Pls report to qualified service person.

Seif test detected an error.
Please contact a qualified service representative.

152 Self Test failure.

Pls report to qualified service person.

Self test detected an error.
Piease contact a qualified service representative.

153 Self Test failore,

Pis report to qualified service person.

Self test detected an error.
Please contact a qualified service representative.

154 Self Test failuze.

Pls report to qualified service persomn.

Self test detected an error,
Please contact a qualified service representative.

155 Broken Freg-Corr data.

Pls report to gualified service person.

Freq-Corr data has been destroyed.
Please contact a qualified service representative.

Pls reset {ile counter.

200 Iilegal parameters. The specified parameter is wrong.

201 Software version: unmaiched. This software version is incompatible.

202 Can’t format a device. The disk cannot be formatted properiy.

203 File or register empty. The recall command could not be executed suc-

cessfully because the file or register is empty.

204 Trace buffer full. The area reserved for trace data is full,

205 Device not ready. The device is not communicable.

206 Read error. The file cannot be read out.

207 File not found. No file has been fouad.

208 Invalid BPB. The BPB has been erased.
Pis format a disk. Please format the disk.

209 Can’t delete a file, This is a read-only file and cannot be deleted.
{read-only file)

210 Media changed. The disk was replaced with another while it was

being accessed.

211 No disk space. There is no space on the disk.

212 Read-only file. This is a read-only file.

213 Read-only media. This 15 a read-only media.

214 Root directory full. The Root directory is fuli.

215 Invalid boot sector The boot sector signature cannot be recognized.
signature.

216 CRC error A CRC error occurred.

217 Invalid disk geometry. An invalid disk geometry was found.

218 File nwmber is over 999. The file number exceeded 999.

Please reset the file counter.

Ald-
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Error No. Error Message Description
300 Printer is not ready. Cannot print.
Pls check a printer setting, Please check the printer settings.
301 Printer cable problem. There is a problem with the printer cable.
Pls check a cable or connection. Please check the cable connection.
30 Printer is not active. The printer is not enabled.
303 Printer is busy. The printer is currently being used.
800 TG output signal is not detected. TG output signals cannot be detected.
801 TG Freq Adjust failure, Automatic TG frequency adjustments cannot be
Pis report to qualified service person. performed.
Please contact qualified service personael for
repair inforimation.
802 TG Unleveled. An abnormal TG level is detected.
Pls report to qualified service person. | Please contact gualified service personnel for
repair information.
803 Normalize buffer full. There is not enough memory to store the pormal-

ization data,
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Resolution Bandwidth
The spectrum analyzer uses the bandpass filter (BPF) to analyze the frequency components contained in the -
input signal. The 3dB bandwidth of the BPF is called the resolution bandwidth (See Figure A2-1(a) below).
BPF characteristics should be set according to the sweep width and the sweep speed used for the trace. This
spectrum analyzer sets the optimal value for the sweep width. In general, smaller bandwidths improve reso-
tution so the resolution of the spectrum analyzer should be expressed using the narrowest resolution band-
width (See Figure A2-1{b} below}.

RBW =resolution bandwidth REBW RBW

Signal spacing

s (1Y
RBW < Signal spacing

H
1
I

It

I

/A

Resoluliuambandwidlh Resolution

@) (b

Figure A2-1 Resolution Bandwidth

Reference Level Display Accuracy

When reading the absolute level of an input signal on the spectrum analyzer, the level is determined by the
distance in dB from the uppermost scale on the screen. The level set for this uppermost scale 1s called the
reference level.

The reference level is modified by the IF GAIN key and the input attenuator, and is displayed in dBm or dBy.
The absolute accuracy of this display is the reference leve] accuracy.

Reference level

Figure A2-2 Reference Level

A2-1
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Gain Compression

If the input signal is greater than a certain value, the correct vaiue is not displayed on the screen, and the input
signal appears as if it were compressed. This phenomenon is called gain compression, and it reflects an error
in the linearity of the input signal range. Normally, the gain compression for a spectrum analyzer is specified
as the mput signal level that produces a | dB error from a perfect linear response.

Maximum Input Sensitivity

This is the maximum seasitivity of the spectrum analyzer for detecting signals. Sensitivity depends on the
resolution bandwidth and is affected by the noise generated by the spectrum analyzer itself. The maximum
input sensitivity is normally reflected as the average noise level in the minimum resolution bandwidth of the
spectrum analyzer.

Maximum Input Level
This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can be modified
by the input attenuator.

Residual FM

The short-term frequency stability of the local oscillators built in the spectrum analyzer is expressed as re-
sidual FM. The frequency width fluctuating per unit time is expressed as p-p. This also determines the mea-
surement limit value when measuring the residual FM of a signal.

Residual Response

Residual response is a measure of how much (in the input level calicufation) the spurious signal generated by
the spectrum analyzer is suppressed. Residual response is generated by leaks of signals such as local oscilla-
tion output in the spectrum analyzer. This shouid be taken into consideration when analyzing a low-level in-
put signal.

Quasi Peak Value Measurements

Reception interference for wireless communication generally occurs as impulse noise. Interference due to
noise energy is evaluated in proportion to the quasi peak value. The parameters required for this evaluation,
stuch as measurement bandwidth, detection time constant and so on, are defined as the quasi peak value.
There are two standards which affect this sort of measurement: JRTC for Japan only, and CISPR (Interna-
tiomal Special Committee on Radio Interference ) which applies interpationally.

Frequency Response

This term represents amplitude characteristics (frequency characteristics) for a given frequency. In the spec-
trum analyzer, frequency response means the frequency characteristics (flatness) of the input attenuator and
mixer for the input frequency, and 1s given in + AdB. ‘

Zero Span

The spectrum analyzer sweeps al any frequency along the horizontal axis as the time axis but will not sweep
in zero span mode. :

Spurieus
Spurious signals are undesired signals that can interfere with the target signal, Spurious signals can be divid-
ed mnto several types as follows.

Higher Harmonic Spurious: This is the higher harmonic level generated by the spectum ana-
lyzer itself (normally In the mixer circuit) when an ideal undistort-
ed signal is fed to the analyzer, This determines the ability to
measure higher harmonic distortion.
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Non-higher Harmonic Spurious:  This is a spurioas signal of a certain inherent frequency generated
by the spectrum analyzer itseif. This 1s also called residual re-
sponse.

Spurious Response

This is distortion caused by higher harmonic spurious signals generated in the input mixer when the signal
level is increased.

The range that can be used without distortion varies according fo the input level of the basic wave: in the
example shown below, the range is -70 dB for an input level of -30dBm. If the input signal level is too great,
the input attenuator is used to decrease the signal fed to the mixer so that a proper input level can be obtained.

T

-18 =1 Fundamental I

20

.30 [ /| ond order
harmonics

80 +— 70dB

-70

-80 I
-30 l

100 ’ 3rd order

harmonics
10 / i ‘ ! l

Display level {dB)

60 40 20 0«20 +40
Input leve! (dBm}

Figure A2-3 Spurions Response

Noise Sidebands

Spectrum analyzer efficiency is reduced by noise generated in the local oscillator and phase lock loop of the
analyzer. This noise will appear in the vicinity of the spectram on the screen.

To compensate for this, the sideband of the analyzer is defined so that signals out of the sideband can be an-
alyzed in a certain range. This range is called the noise sideband.

The spectrum anafyzer's noise sideband characteristics are shown in the following example:

Exampie:  Suppose the noise level measured in the resolution bandwidth of 1 kHz is -70 dB at 20 kHz apart
from the carrier. The noise level is normally expressed by the energy contained in the | Hz
bandwidth (Figure A2-4(b)}.

With a bandwidth of I Hz, the foltowing applies: Since the value is -70 dB when the bandwidth
is 1 kHz, the signals within the § Hz bandwidth will be lower than this by about 10 log 1 Hz/1
kHz [dB]. or about 30 dB; consequently, it is expressed as - 100 dB/Hz at 20 kHz apart from the
carrier when the resolution bandwidth s 1 kHz.

A2-3
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7048

il [ Y

(&) o)

Figure A2-4 Noise Sidebands

Bandwidth Selectivity

The bandpass filter normally attenuates using a Gaussian distribution instead of the so-called rectangular
characteristic. Consequently, if two adiacent signals of different sizes are mixed, the smaller signal hides at
the tail of the larger signat (Figure A2-5).

Therefore, the bandwidth at a certain attenvation range (60 dB) should also be defined. The ratio between the
3 dB width and 60 dB width is expressed as the bandwidth selectivity (BW60 dB/BW3 dB),

BWeo g —™ e

BWiu

60 dB

(#) Separation of signal at different levels  (b) IF filter selectivity
Figure A2-5 Bandwidth Selectivity

Bandwidth Aceuracy

lowered point. This deficiency has almost no effect on measurement of normal signals at a continuous level,
but it should be taken into consideration when measuring the level of a noise signal.
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Bandwidth Switching Accuracy

Several IF filters are used to obtain an optimal resolution (in signal spectram analysis) according to the scan
width. When switching from one IF filter to another while measuring one and the same signal, an error is
generated for the difference in loss. This error is defined as the bandwidth switching accuracy.

kS

1dB %
T Switching error
Y ?

VANIIUAN
A JIN N

Figure A2-6 Bandwidth Switching Accuracy

AZ-5%
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LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by buyer, unauthorized modification or misuse, accident or abnormal conditions of
operations.

No other warranty is expressed or implied. ADVANTEST specifically disclaims the implied
warranties of merchantability and fitness for a particular purpose.

ADVANTEST shall not be liable for any special incidental or consequential damages, Whether in
contract, tort or otherwise.

Any and all warranties are revoked if the product is removed from the country in which it was
originally purchased.

SERVICE

During the warranty period, ADVANTEST will, at its option, either repair or replace products
which prove to be defective.

When trouble occurs, buyer should contact his local supplier or ADVANTEST giving full details
of the problem and the mode]l name and serial number.

For the products returned to ADVANTEST for warranty service, buyer shall prepay shipping and
transportation charges to ADVANTEST and ADVANTEST shall pay shipping and transportation
charges to return the product to buyer. However, buyer shall pay all charges, duties, and taxes
incurred in his country for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon originat delivery to buyer. All
material in the container should be checked against the enclosed packing list or the instruction
manual alternatively. ADVANTEST will not be respousible for shortage unless notified
immediately.

If the product is damaged in any way, a claim should be filed by the buyer with carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the local
supplier.) Final claim and negotiations with the carrier must be completed by buyer.

SALES & SUPPORT OFFICES

Advantest(Singapore) Pie.Ltd.
438A Alexandra Road
#08-03/06 Alexandra Technopark Singapore 119967
Phone : 65-274-3100 Facsimile : 65-274-4055
ROHDE & SCHWARZ Engineering and Sales GrubH
Miithlderfstr. 15 (P.O.B. 80 1429, D-81614 Mumchen)
D-81671 Munichen, Germany
Phone : 49-80-4129-13711 Facsimile ; 49-89-4129-13723
TEKTRONIX INC.
P.O. Box 500, M/S 39-520, Beaverton, Oregon 97077-0001
or
Howard Vollum Industrial Park, M/S 58743, Beaverton, OR, 97077, USA
Inside the US. 1-800-426-2200
Qutside the U.S. 1-503-627-1933

Technoiogy Support on the Leading Edge ——

ADVANTEST

ADVANTEST CORPORATION

Shinjuku-NS Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokyo 183-0880, Japan
Phone:+81-3-3342-7500 Facsimile:+81-3-5322-7270 Telex:232-4914 ADVAN J

WARKANLX

ADVANTEST product is warranted against defects in material and workmanship for a period of
one year from the date of delivery to original buyer.





