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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 spece-
trum analyzer and itg’ parts zlong
with information on 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

Pescribes the names and the fune-
tions of each part on the panels. You
can learn the basic operation of the
spectrum analyzer through the exam-
ples shown in this chapter.

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

Shows a list of operation k_gj,'sa and
describes the function of gazh key.

4. Remote Control
« GPIB
+ RS.232

Gives an outline of the GPIB and
RS-237 interfaces, and how to con-
nect and set them up. Also included
are a list of commands necessary for
programming and using the program
examples.

3. Specifications

Shows the specifications of the spec-
trum analyzer,

APPENDIX 1. Error Messages

if an exror oceurs during operétibn,
an error number and its cofrespond-
ing error message are displayed. The
meaningof each error is explamed in
this sectioi. |

APPENDIX 2. Glossary

’Termiﬂdlegy related to the spectrum
analyzer is explained in this section.

www.valuetronics.com
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Preface

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

Panel keys: In bold type Example: MKR, MEAS

Soft keys: In bold and italic type Exampie: Normal Marker, Noise/Hz
The 1/2, more and 2/2, more soft keys are designated by £/2_more and 2/2_more in Chapter 2,

Preface-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 attenuation to 20 dB or more.)
R3131A 430 dBm (Be sure to set the input attenvation io 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 1 kg).

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

= 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.

Cautions-1¥
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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 X years
Fan motor 5 years
Electrolytic capucitor 5 years
LCD panet 6 years
LCD backlight 2.5 vears
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 cadmiunt)
{4) Other
ltems possessing cyan, organic phosphorous and hexadic chromiam
and iteras which may feak cadmiuvm or arsenic {excluding lead in sol
der}.

Example: fluorescent tubes, batteries

Safety-3
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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
pe "

e
CCorrosive
v

R N B T i P Wl W h W)

Vibration

Figure-1 Environmental Conditions

= Instrument Placement

A
L

Front Keep at least 10 centimeters of space

between the rear panel and any other
1 Y surface

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

www.valuetronics.com




No. ESEOD
Safety Summary

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

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 warning labels. please ask your nearest Advantest dealer. Gur 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 result in death or serfous
personal.injury.

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

« Basic Precautions

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

* Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

«  When inserting the plug into the ¢lectrical cutlet, 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 tun the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sare 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 exteasion 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
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Safety Summary

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

*  When the product has ventilation outlets. do not stick or drop metal or easily flammable 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. tern 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 serfous personal injury (death or seri-
ous infury ).

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

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

s Safety Marks on the Product

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.

Safety-2
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1.1 Product Description

1  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

1.1 Product Description

The R3131 Series is a spectrum analyzer that provides the user with highly stable spectrum 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 only)

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 toning function that searches for a signal with the maximum input level.

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

A 3.5-inch floppy disk drive which you can use to save screen images in BMP format.
Support for ESC/P, 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 spectrum analyzer. If any of the accessories are dam-
aged or missing or, to order additional accessories, contact a sales representative.

Table 1-1 Standard Accessories List

Accessory Name Model Number | Quantity Remarks
Power cable - A0Q1403/A01441 i *1
N-BNC through connector JUG-201A/U i *2
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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1.2 Accessories

Table 1-2 Power Cable Options

Plug configuration Standards Rating, color Moéel number
= ® and length {Option number)
J1S: Japan 125V at7A Straight:  A01402
' Biack
% Law on Electrical Appliances 2m(6ft) Angled: AD1412/A01440
UL: United States of America 125V at7A Straight:  A(1403/A01441
Black (Option 95}
% CSA: Canada 2 m (6 ) Angled:  A01413
CEE: Hurope 250 Vat6 A Straight:  A01404/A01442
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2m {6 ft) Angled: AQ1414
VDE: Germany
KEMA: The Netheriands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250V at6 A Straight:  A01405
Gray (Option 97)
2 m (6 11) Angled:  A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98)
2 m {6 ft) Angled:  ——-moeeee
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black {Option 99)
2 m (6 ft) Angled: A01417

1-3
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1.3 Operating Environment

1.3  Operating Environment

This section describes the environmentat 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 foliowing conditions:
»  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
*  Anarea 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 grea 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 noise cut filter when there is a large
amount of noise riding on the power line.

Direct sunlight

s

= Dust /\ —
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

i-4
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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

1.3.2 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 to 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 supply automatically 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}. ‘

1.3.3 Power Fuse

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

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

I. Press the POWER switch to the OFF position.

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

3. Remove the fuse holder on the rear panel.

4. Check (and replace if necessary) the power fuse and put 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 holder

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

Fuse {T5A compliang)

Fuse holder Spare fuse attached to the fuse holder,

Figure 1-2 Replacing the Power Fuse

1-6
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1.3 Operating Eavironment

1.3.4 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 accessible metal pacts 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

1-7
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1.4 System Checkout

1.4 System Checkout

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

CAUTION: Wait af least 30 minutes after turning on the power before using fo ensure aecurale measurements.

1. 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 prevent damage, operaie the spectrum analyzer within specified
input voltage and frequency ranges.

AC power supply connector

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 1-5.

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

1-8
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1.4 System Checkout

Med 10 Dee 1997

REF 0.0 dBr &TT 10dB  ALwrt EB.blek
1008/ Lo MEE Moem

CEMTER 1.5000 GHz PAN 3000 MHz
REW 1 MHz CEM 1 SWF 50 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 1s displayed.

pars 27 15129157

Tel Test
REF &€.0 dbm ATT 103 A _wrt  B_blpk T ==
10dBS 7000 s Horm  Horm Exscuts

Seif Test

" CENTER 1.5000 SHz  SPAN 3000 MHx Exit
REW 1 MHz VBM 1 WHz 5P 50 oz

Figure 1-6 Self Test Screen
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1.4 System Checkout

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

8. Press Execute Self Test.

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

Mg AT 1R LED 45
REF ~10,0 dBm *ATT 1048 &b Bobink
Adey Bapl | Horm Execute
: Belf Test
0 M e
0 dE

G 1Y Test

o ;- - -
CENTER 30, 00000 WHz  SPAM 50.0 kHz
FEBM 1 kHz VBN 1 kHz SWP 540 ms

“FU FASS
ALD PARS
Lok Detect FARS
Total dHailn FAES
Cad, Sdarmal PASS
BE ATYT FASS
Hordotebe Saln AMP PASES e
IF Ghep AMP FPASS
EEH Swrlhobving F&SS it
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 a sales representative as soon 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

1.5.1 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, ioluene, xvlene, acetone or similar compounds, since
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 fil-

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

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

EABRTERT 315 SPECTRUM ANMYZER s 7ol & Remove the two screws (o
v detach the filter from the
&= spectrum analyzer.
- |
el JE
‘ (-
‘ |
LA}E% V %
i i
;| ()
POWER G OUTHT nF
f%\ -t “0 Za e B
(%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 specirom anakyzer 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 spectram analyzer in a vapors-barrier

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

When you ship the spectrum analyzer, use the original container and packing material. If the original pack-
aging is not avaitable, pack the spectrum analyzer using the following 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, atiach 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 expected lifespan has expired.

Part name Life

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

Rotary encoder 100,000 cycle
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2  OPERATION

This chapter describes the following:

2.1 Panel Description

Front and rear panel controls and connectors

Screen annotation
Basic operation
Measurement examples

Expanded functions

2.1 Panel Description

2.L.1  Front Panel

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

X
H
S [
|
| _ |3k
4 |
& -£E2
|
; m haeiaid RF
[ —1 we T J/ ‘
Ve )= : f"
@) FS

(9} 3)

........................................................................................... ‘s

@) ADNIHTRET RI13t SPECTRUM ANMYZER ix-sit

@

Figure 2-1 Front Panel
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2.1.1 Front Panel

(1y  Display Section

ACANTEST F3i3i SPECTRUM ANALYZER wmsew o é/4
s
................ |3
; |
|3
O
! Y =y !
! i
2 3
Control Description

1 | Liquid crystal display (1.CD))

Displays trace and measured data

2 | Active arca

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 control

Adjusts the display contrast

5 1 ACTIVE OFF key

Turns off the active area removing any displayed
nformation

6 | Soft keys

Seven keys corresponding to the soft-menu display
on the left; pressing @ soft key selects the corre-
sponding menu item

7 | RETURN key

Used to return the screen display to the previous
level of the hierarchical soft-menu structure

[
3
3
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(2}  Power Switch/Connector Section
4

2.1.1 Froat Panel

RE ||im 3 HF
AT,
{ it

NS ey 1 r
L

Control

Description

1 | POWER switch

Turns the power on or off

2 | RF INPUT 1 connector

N-type input connector 50€2

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

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

the maximum input fevel is +30dBm{(INPUT
ATTZ30dB) or Z30VDC 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

S — —
f{:}li ]
3

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

www.valuetronics.com
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2.1.1 Front Panel

(4 MEASUREMENT Section
FREQ 1
SPAN

LEVEL 3

gl

4

REPEAT
TOP

SINGLE

T'?

T

~1

aﬂq

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 Lo reset a

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

Available only when Option 74 is eqguipped

2-4
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2.1.1 Front Panel

{5y DATA Section

( — DATA -~
) [C
) AN
@ (s ) (8] {mmz ’f?é“( ~ 3‘]
EmC i ; L 3
M .m0 N
. BK SP | ENTER
) (%3 (o Joue
i 2 3
Control Description
1 | Numeric keys There are ten number keys (0 through 9) and a deci-
{additional function keys) mal point key. You can access additional functions
by pressing the SHIFT key
Used to set up the conditions for an EMC measure-
EMC ment
Used to execute calibrations for the spectrum ana-
CAL tyzer
2 | BKSP(-) key Used to remove data you have enfered or to 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 Volts
GHz key GHz e +dBm | +dBUV | +dBmV |- —_—
MHz key MHz sec .dBm |-dByV | -dBmV |W v
kHz key kHz msec — - s mwW mV
Hz(ENTER)key | Hz Msec — — — Uw Y

2
¥4
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2.1.1 Front Panel

6y MARKER Section
! { MARKER )

) G
() (1 )

Controt Description
I | PKSRCH key Used to search for the peak point on the trace
2 | MKR key tised 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, J

[ BW j (TFHG fj Qﬁfi‘_ﬂ

( SWE'E?J ( TR.‘}CE} { ms?LA\'}

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 iine, efc.

5 TRACE key Used to set the trace fanction

6 SWEEP key Used to set the sweep time

2-7
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2.1.1 Front Panel

(8y  SYSTEM Section

(SYSTEM
(REMOTE
PRESET
{CoNFIG)-—— 2
0 SHIFT
{ )
SAVE
4
5
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 coaditions 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 have labels in blue above them).

SHIFT is pressed.

4 | RECALL key
SAVE key (SHIFT, RECALL)

Used to recali 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 Pane}

AUTO POWER |
TUNE COUNTER MEASURE U

L)

T -

3/

Contro}

Description

1 | AUTO TUNE key

Used to automatically dispiay 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
|
1 !
T ALVAMTEST RZ1S e 2 10128136
2 ——REF -20.0 dBwm FATT 10dE <#.,_-:wg EB_awva
—10dBS (Y50 HOLD Sepl  Sepl

3 B T

AVG TIMES & so0oooon m

20 SR 34,53 e "G A
- | CPSE /CONT

#20

- AVELA 1620 R
19— aveB 1oy -
]8{ RL ~£&.7 dBm UNC ﬂ'x L

g-x,.ﬁ.?!L '-?1:-. = |

Marizee 'I [ EH : DFF

9

Aud A

A5 A

190

" CONT /86l

Span 15 set OHz,

Pls change span.

12

HE H : : .
[N T R : bt e A B b o 5

_ CENTER BO0.0DO0 MHz  SPAN 200 kHz
kBl 3 kHz #WEM- 1 kHz #EHP B0 mz

17 16 15 14 13

Figure 2-2 Screen Annotation
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2.1.2 Screen Annotation

Annotation Description
1 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 amplitade scale graduation
4 75£) mode indicator Indicates that the input impedance s 75£2 (nothing is
displayed if the input impedance is 50£2),
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 begn calibrated
12 | Message window Displays error messages as they occur
13 § Frequency span or Frequency 'span of the carrent dispiay (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 fitter.
VBW value is preceded by an 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 values 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 fenctions (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.

Figure 2-3 Rear Panel

Control Description

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

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

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 8£) earphone used for AM/FM demodu-
tated audio output

6 | GPIB connector Connector for an external controller cable

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

CAUTION: Do not block this vent.

]
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2.1.3 Rear Panel

Control

Description

AC power connector

3-pin type

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 requirements

11

PROBE POWER iferminal

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:+124V

12

16 MHz REFERENCE OUT-
PUT terminal '

{Unused)

10 Mz REFERENCE INPUT
termina

Input terminal for 10 MHz reference frequency signal
Input impedance: Approximately 3082
Tnput level :-10dBmte+ 10 dBm
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R3131 Spectrum Analyzer Operation Manual

2.2 Basic Operation

2.2 Basic Operation

2.2.1  Operating Menas 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 & menu selection, press the associated soft key.
In some cases, pressing the soft key displays additional selections. The following example shows how the
pane! and soft keys function.

{1}  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

(2} Entering Data

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

+ FEntering 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. If you have not
eniered any data, pressing the BK SP kev enters a minus (-) sign. After entering the data, press-
ing the ENTER key or one of the other unit keys completes the operation.

NOTE:  Data entered with the numeric keys that is not terminated with a units termingior 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, 0 and MHz (-dBm) keys.
» FEniering Data Using the Step Keys

The step keys are used to enter data by a predefined step size. Press the w step key to decrement

the data; press the A step key to increment the data. You can enter data while 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 tevelto G 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 Data Using the Data Knob _
The data knob is used to enter data in units of predefined display resolution. This is convenient
when making fine adjustments to data which has already been entered.
Example:  To set the reference level to 0.5 dBm using the data knob, tum the knob clockwise.
This increases the reference level in increments of (.1 dBm.
Continue to turn it until the indication in the active area 1s 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 displaved. You
cannot eater data if the active area is off. To turn the active area on again, press any panel or soft
key.

(33  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 seitings (ON/OFF,
AUTO/MNL ete.). For these keys, the currently active setting is underlined.

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 submeny 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 squelceh line is displayed m
the active area.
To remove the squelch line, press Squeleh ON/OFF aggin to select OFF.

« RETURN

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

e« 1/2_more and 2/2_more

Pressing 1/2_more shows the rest of the soft key meny (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.

(4y  Using SHIFT

SHIFT is used to sefect the functions that are labeled in biue 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 knobh: the hold fenction 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

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
i.
2.
3.
4,
Inigialization

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 utot need o warm up
the spectrum analyzer. '

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

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

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

Connect the power cable to the outlet.

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

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

This resets the current settings to the factory defaults.

5.

www.valuetronics.com

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

Press CONFIG (PRESET).
This resets all spectrum analyzer settings.
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2.2.2 Displaying Spectrums and Operating the Markers

Wed 10 Dec 1997

REF 0.0 B CATT 10 A_wrt B_blnk
TOHBE e HETEL MBI

CEMTER 1.5000 4Hz SEAN 2000 MHx
REW 1 MHx YEM 1 MHz SHF B0 m=s

Figure 2-4 Factory Defauits 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 disptayed.

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

ADYENTEST R3131 Bled 10 Dec 1357 ===
REF 0.0 dBm ATT 102E  A.wrt Bobirk

1048/, R N, Hore o0 agy
CAL sig... ... _—

. ~10.0 dBn

Ttem
- Freq Corr
. M SOFF

al Core
M JOFF
Eal Big
Laveel
B JOFF

CENTER 1.5003 &4z 3
REM 1 MMz VEM 1 MHz  SHF B0 ms

Figure 2-5 Calibration Signal Gutput Screen

2-18

www.valuetronics.com




R3131 Specirum Analyzer Operation Manual

2.2.2 Displaying Spectroms and Operating the Markers

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

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

ADVANTEET RE131 Wed 10 Dec 1997 =gz
REF 11,0 obm ATT 10dB  A_wrt B bl
3 0di SRR - - DO . -~ SN
CENTER ' '
© 1.5000 GHz Start
vvvvvvvvvvvvvvvv Stop
. CF Step

AUTO FHNL

FealsCF
CENTER 1.5000 GHz  SPAM 3000 MMz
FEM 1 MHz YEK 1 MHz S BD mg
Figure 2-6 Active Area Display
10. Press 3, 0 and MHz.
A center frequency of 30 MHz is set.
ADVANTEST R334 Wed 10 Dec 1997 =g
REF 0.0 dim ATT 10dB  A_wrt  B_bhlnk ===
L= VOO 1. =011 NOOOE .- 31| SR
e : : i : i enter

-

jSavei 4

Stop

oF Step
AUTO JHNL

Feak+CF

CENTER 30.0 MHz  GFAM 260.0 MHz
REW 1 FHz VEM 1 MMz SHE B0 ms

Figure 2-7 Setting the Center F1‘equenéy
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2.2.2 Dagplaying Spectrums and Operating the Markers

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 Bed 10 Dec 1997 == _mype=
REF ~10.0 dBm ATT 1008 A wrt B _blpk ==
i o

15(:":153: e ...HQ??E!....;HQT.'.TQ Ref bewel
gﬂﬁg BT ,i : 'V”W;%€WW“
| -10.0 dim | AUTD
dBfdiv B

Liresar
Units b

Offzet

A

" CENTER 30.00 WHz  SPAN 20,00 MHz
REM 300 kHz VBN 100 kHz  &WP 50 ns

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.

2-20
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Using the delta marker
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2.2.2 Displaying Spectrums and Operating the Markers

AEAANTEST RE2131 Heod 10 Dec 199?=“§ﬁ§§?“ﬂ
REF -1, 0 «Bm ATT 10CE A it B_blply T
VEEEY e oMorm | Moem o oL
: Marker Fef L]
REF oo 3000 Mz
-10.0 dBm s dbm

3 /MHL

dBSdiv F

Linear

Uitz *

T enTER 20.00 MHz  SPAM 20,00 MHz
REW 300 kB VEM 100 kHz  SWP B0 ma

Figure 2-9 Peak Search Display Screen

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

16,

17.

18,

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

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,

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 reselution limitations).

The marker area now lists the frequency difference between the peak point and &
point 3 dB fevels down from the peak.
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2.2.2 Displaying Spectrums and Operating the Markers

ADVENTEST R2131 Wed 10 Dec 1997 FoSps=rE
REF ~10.0 dEm ATT 100B 4wt B_blnk =
TREBY e

e HOEM Hermo Normal
% : Marker Marker

4 MKR. T
: ' WEOOdE Delta

FPeak
[t

éﬁig Track
OM fOFF

Hoead ¥

 arker
Bt

CENTER 30.00 MHz  GPAN 20.00 MHz 1/2.mored
REM 330 kMz  YBH 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.

ADVENTEST RI1H et 10 Dec 19‘3?m
REF —10,0 Jd8m ATT 10de A& wrt B obink——————

: : o orier Horier
RN ) R —
TAERUEA AR Delta
: | © Marker

Faal:

Mein
mﬂﬁm.méﬁig Tymcks
OM FGFEE

Gonand b
 Morker
Lff -

UUCENTER 30,00 tHz | SPAN 20.00 MHz 1/Z,moreb
REN 300 kMz VB 100 kHz  5WP 50 6=

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

i)
12
[
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2.2.3 Measuring Window and the Display Line

2.2.3  Measuring Window and the Display Line

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

Power on

Initiahization

Calibration signai output

www.valuetronics.com

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,

Wed 10 Dec 1937

ATT kil A wt EB_blrk
. = em

REF 0.0 dBm
10/

SFAN 3000 MHz
SUF B0 me

CENTER 1.5000 Sz
REM 1 RHz WEM 1 Mz

Figure 2-12 Factory Defaults Screen

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 turned on. and the calibration signal is output.

N
2
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2.2.3 Measuring Window and the Display Line

ADRWANTEST R2131 Wed 10 Dec 1997 =——F—a—
REF (.0 dBm ATT 10dB A wrt B_blnk
TEHBE e I Mow

ey : : : : : ¢ Gml All

Tokal |
Gadh ¢

Ench*
Ttem

b Freq Core
oM JOFF

\ cal Corr

ol sdia
Lewvel
F.

CENTER 1.5000 dHx EFAN RO MMz
FEW 1 MHz VEW 1 MHz SWF B ma

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.

ALYEMTEST B3I Med 10 Dec 1937
REF ~10.0 dBm A&TT 10dB & _wrt B _blrk
1 Gl

o MR NOE £ 5y span

sPab
80.0 WHz

Zero oo

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

Figure 2-14 Measuring Settings Screen

2.24
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2.2.3 Measuring Window and the Display Line

Activating the display line
The display line is convenient for comparing one trace 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 1990 <prrmampmmes
Drgnlau

REF 10,0 dBm ATT 100B bt B_blnk ==

L. HormHoew Display

: N JOFF

ON /OFE

L Meas

?EE‘;EQ»ﬁ“%; Window

Change
Title

ntn,?ime!Date
‘ § ON FOFF

~ . i SPAN BO.C MHz  Invsrse
REW 1 MHz VEI 1 bz 4P B0 ms -

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

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

10. Move the reference line vertically until it is akigned with the maximum peak so
that vou can obtain a display line value relative to the maximum peak.

2-25
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2.2.3 Measuring Window and the Display Line

ADYANTEST RI1Z1 Thu 25 Jun 1998 proorag™

REF —10.0 oBm ATT 10dB A wrt B blrk———
VOB e MoEEHorm PLSPLES
: T o D OM JOFF
- i, : : e ine
o hAv dBm . o

; : L ; ; : Hens b
CpUCETIR R e Wirdow

Ll 712_? =] : H P

i : Shargs »
Title

" TimedDote

T GRAT/S BAW

UUVENTER B0.0D MMz SPAN 80.0 MMz Irwerse
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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2.2.3 Measuring Window and the Display Line

SOWANTEST #3131 Thu 25 Jun 1988 H—— o

REF = 10,0 ofim ATT 0B A_wrt B Rink™ > ——

ode/ B . Morm  Horm  Window

: : I : COPOS SWD

WINDOW POST
i Wi ridow

GBI FETRP

Foon In

St Dot

i redoe
S
OH SIEE

o
Covpn e
oM /0OFF
R ! Maircdom
CENTER S0.00 MHz SPAN 80,0 #HHz OFf
EBH 1 MHz VEE 1 MMz SWF ED ms

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 R31321 Tt 28 Jun 1998

EEF -14.0 dBm ATT 1048 A wrd  B_blnk

VIS s M Morm  Mindow

: . ; ; COPDS SND

MWINDOW POST |l i
62.10 MHz 1o ;

Meqz wH0

Wirdiow
. BRI JETR

Zoom In

Zoom Ot

Thirgew
Sueep
oM JEEE
Marker
e - Couple
Ll oo H i ik

 ENTER €0.0S MHz SPAN 16,00 MHz
w100 kHr  WEM 100 kHz  SWP 50 me

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.

2-27
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2.2.4 Measuring Frequency Using Counter

2.24

2-28

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 {o measure however you should

note that the displayed amplitude value corresponds to the marker position.

The taximum resolution possible for the counter function display is I Hz. As you increase the resolution,

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 1997

REF 0.0 dim ATT 10dB  A_wrt E_blnk
LR OSSO .= .

CENTER 1.5000 GHz SPaN 3000 tHz
FEM | Mtz YEW 1 MHz ZHE B0 me

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

3. Press SHIFT, 7 (CAL) and Cal Sig Level ON/OFF.
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2.2.4 Measuring Frequency Using Counter

Cal Sig Level ON/OFF is tumed on, and the calibration signal is output.

ALWENTEST R2131 Wed 10 Dec 1997 a1
REF 0.0 dBm ATT 10dB  d_wrt B_Blrk
CAL S8 o T —
- =10.0 dBm o ol
‘ . .ﬁﬁchp
Thmm

Freg Core
COON JOEE

" cal corr

L OON SOFF
1 5is
Level
OH SOFF

CENTER 1.5000 SMz EPAN 2000 MHz
REM | MHz WEL 1 Mz SUP ED me

Figure 2-20 Calibration Signal Qutput Screen
Setting the measurement conditions
This changes the analvzer setiings so that the input signal is displaved 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 530 MHz is set.

ADVAHTEST R3131 bied 10 Dec 1997 Toon
REF 0.0 dBm &Y 1038 A_wrt B blnk
L2 O L <. RO oo F= N S R

S 50.0 HHZ j : ZEra Spar

{ Peak Zoom
]

CENTER 20,00 MHz  SPAN 50,0 MHz Last Spon

REW 300 kHz VEMW 100 kHz WP 50 ms

Figure 2-21 Measuring Settings Screen
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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 MWed 10 Dec 1937
REF Ol olEim ATT 10dE A_wt B_Blnk

L =
MARKER .- t 50,20, Mz
...... 30..20 MHz TN, kbl e

38.000 MHz

CENTER 20,00 MHz SFAN S0.0 MMz
FiBi 200 kHz VBW 100 kHzx  SWP S0 ms

noLirvker
Qfe

Figure 2-22 Frequency Counter Measurement (Resolation: 1 kHz)

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

ADVANTEST F3R1H1 Mar 20 15:54:43W
REF 0.0 cifim ATT 10dE  A_wrt  B_blnk =
10 e MR Morm Res
: ! Mafkeﬁ %kHz
HARKER . . SRV Bt X -
5%39_,_3{}._,;{[»‘1@ ) e s

100HzZ

Fr&quency Coun’ W
TENTER 20.00 MHz GFal EG.T MHz "D““E‘:
REN 300 kHz  VEW 100 kHz 0P B0 ms

Figure 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 RI131 Wed 13 Bec 1997

REF 0.0 «Bm ATT 10dB A st B_blrk

1gdﬁ; ﬁ‘&gcm Narﬁ Full Span

Span

| Zero Span

i Pagk Zoow

CENTER 1.5000000 @Hz  SPAN 100.0 kHz Last Span
REMW 3 kHz VEW 1 kHz  SWF 70 ms

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

Auto nuning

5. Press AUTO TUNE.
Normally, peak searches cover the entire band, and the span graduatly retusns to
the original setting by keeping track of that peak signal.
With this function, the maximum peak is automatically displayed. The reference
level is set to the tuned peak level under these conditions.

ADMANTEST B3 Wed 10 Dec 1997 =g—====
FEF ~%.% m ATT 10dE  A_srt B_bBlnk
TOEY s Horm . Horm
: : T Marker : Full Spon
MARKER S e g P
MARRES. _ 0003 kg

: Zern Span

30.0003 MHz

: B T ol u T
{if‘é%\mﬁ.w%»ﬁ e

CENTER 30,0002 MHz | SPAN 100.0 kM Last Sean
REN 3 kHz VE 1 kHz  SWP 70 ms

Figure 2-25 Screen Display after Auto Tuning
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2.2.6 Tracking Operations

2.2.6 Tracking Operations

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

Power on

1. Turn the spectrum analyzer power on,
Initialization

This resets the current settings to the factory 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 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 fraquency 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  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.

ADYMANTEST RZE131 Med 10 Dec 1'99?m

REF 0.0 dBm ATT 10dB A_wrt B blnk™
B g HNE L N Hormal
: Marker farier
itk = IR R palis
3000060 Wiz . Marker
' : : ; Pl
: Maru

Sig Trock
0N /FF

Soured ¥
 Marker

of ¢
oo it Baiah : -

CENTER 3000000 W4z SPAN 50,0 kHz 1/Z.moreb
REN 1 kHz WEBM 1 kHz SHP SO0 ms

Figure 2-26 Signal Tracking Screen

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

2-34

www.valuetronics.com



R3131 Spectrum Analyzer Operation Manual

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 m each sweep and the
marker is aiways moved to that peak even if the input signal frequency varies.

ADVAHNTEST R3I13H Wed 10 me 1397 ﬁ
REF 0.0 dBm ATT $103E  A_wrt B bhlnk=
LR e = OOV i = a1 S . =L BTN

: : : e Newt Pedk
_ JPS WO PR SO L1 - B e
© 30.00000 MHz | 78 dEm Nexk Peox
. : E & : | Mesct Peak

: Right
F‘éml::
© Mowe-tin

Wim Peak

: ot Feok
-y o SOFF

s S S

CENTEE 30,00000 Wiz SPAN 50,0 kHz 1/2.mureb
REM 1 kHz VBN 1 kHz  SHP EO0 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

2.277 [UNCAL Messages

Accurate measarements cannot be made if there 1s 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 freqiency span.
Power on

1. Turn the Spe‘ctrum analyzer power on.
Initialization

This resets the current settings to the factory defaalts.

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: REW
= 100 kHz, VBW = 100 kHz and SWEEP = 50 ms.
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2.2.7 UNCAL Messages

ADHANTEST B33 Wed 10 [ 1987

Zpan
REF (.0 dBwe ATT 10dB A_wrt B bilek
TOREBS e MR M
ey ; : s Full Span
SPAN b e

D Span

10.00 HHz

- Paake doom

CENTER 20,00 MHz EPAN 10,00 #Hz Lost Span
REM 100 kHz  VEW 100 kHz  SWP 50 me

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, RBW AUTO/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.

ADSANTEST R2131 Med 10 Dec 1997 ]

REF 0,77 «Em ATT 10dB A_wt  B_blrk

10dBS . e M Harw B
: 2 : : : : CALUTO S
RBY i

: B
L AUTD AN

*CENTER 30,00 MHz SPAN 10,00 MHz Auto ALl
*REW 30 kHz  VEM 10 kHz  #3WP 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 video bandwidth has been
set to 100 kHz. Note that there is no longer an UNCAL message on the screen.

ADVANTEST R313 Wed 10 Bec 1997 ==
REF 0.0 dEm ATT {fwB  A_wrt B_blnk
OB e TR MR REN

AUTO J1HL

3u§§9 kHz - e
L e L AT AL

CUUCENTER 20.00 Mz SPAN 10,00 MHz  Auto AL
*REW 30 kM *WEE 100 kHz  #SWP B0 mx

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 spectrum

analyzer.
Setp
1. Cennect the signai generators as shown in Figure 2-31.
R3131 Spectrum analyzer
— Signal generator (SG1)
= [ | l
BS=EESE EEE S o)
= EE=EEm SEE =
= i==H
o O O R == 5 |
RF INPUT 1 OUTPUT
connector connector
Signal generator (SG2)
, i | L 1
Power combiner SoIEEE ! '@
N o1 COET &3 =31
{Insertion loss: 6 dB) =ele ol m?g
Jourput
connector
Figure 2-31 Setup for Measuring Two Signals Separately
Power on

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

3. Set the SG1 frequency to 200.60 MHz; the SG1 level to -10 dBm; and the SG1
output to ON.

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

Initiatization
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.

ADVAHTEST R3131 Thu 11 Dee 1997 = —
REF -10.0 dBm +ATT 20dE  A_wrt E.bink
i o TN RN
Mot SR

SN

dBS i K

Lo e

Uitz b

o
Offzet
aM fDFFh

" UCENTER 200,00 #Hz  SPAN 10,00 HHz
FEN 100 Kz WEI 100 kHz SWP 50 mE

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 kHa.
The RBW is set to 30 kHz.
Two peaks are now discernible but they are still not clearly separated.

ADVANTEST RE1HE! Thu 11 Dec 1997

Bl
REF —-10.0 odfim *&TT 2048 A_wrt B _blnk
R = O . .1 BN . = L REHK
: CAUTO SEL
REM e
30 kiz AUTO /L

SEAN 10,00 MHz  Auto ALL
SHP T e

CENTER 206,00 WMHz
SREW 30 kHz  YBH 10 kHz

Figure 2-33 Two Discernible Peaks

11, Press 1,0 and kHz.
The RBW is set to 106 kHz.

Two peaks can now be distinctly seen.

ADVANTEST R3131 Thu 11 Dec 1997

Ell
REF -10.0 dBn #4TT 2008 A_wrt B_blrk
LT 17 OO .= 0 | ). - | REk
: : : : AUTD FHbL
WE

0 /MHL

SPAN 10,00 MHz  Auto All
GHP R me

CENTER 200,00 MHz
$REM 10 kRz  YEM 10 kHz

Figure 2-34 Two Distinct Peaks Can Now Be Seen
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2.2.9 Dynamic Range

2.2.9 Dynamic Range

The dynamic range can be increased by reducing the noise level, which is accomplished by narrowing the
resolution bandwidth. The noise level can be further reduced by setting the video 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
= s I I
£ oo s, [T = frmi e i} 0 gooo [~
= sEsEE) §§§ SEEEEOL8
O O @) @j [Zea] P e ] | e &
I INPUT 1 GUTPUT
OnRECior connector
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; modutation mode
to non-rmodulated; and output to 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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2.2.9 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.

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

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

ADYANTEST R3131 Fri 19 Dec 1997

L
REF =400, 0 dBm ATT 10dB  A_wrt  B_blpgg S
TR e Norm_ HOre pos Lewst
REF ... R
'%0 dﬁm ) L AUTO ML
dE/div ¥

Linsar

Units ¥
PR
Offeet
aW fOFF

CENTER 2000 MHz
F8k 1 MHz VB 1 MMz

TEPAN 100.0 MHz
SHF ED m=

Figure 2-36 Screen Display Prior to Changing the RBW

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

Press BW, RBW AUTO/MNL, 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.
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2.2.9 Dynamic Range

ADYVAMTEST R3131 Fri 19 Dec 1997 Bl
REF —-40.0 dBm ATT 10dE & wrt EB_blnk

LR OO . 1 .. U ¢ .=, .. REHM

100 kHz

e
AUTD /WML

UUCENTER 200.0 HHz | SPAN 100.0 MHz  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, 1,8 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.

ADMAHTEST R3131 " Fri 19 Des 1397 i

FEF —40.0 dBm ATT 104E A_wrt B _bBInk

10dBY SOUUIOS =0 SO + (= 4. FEH

S D S AUTD RN

VBM. e
10 khz T

UUCENTER 200.0 MMz SPAN 100L0 MHz Auto All
SREM 100 kHz  #VEN 10 kHz  SWF 200 ns

Figure 2-38 Screen Display after Changing the VBW
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2.2.9 Dynamic Range

Performing the averaging function
This function can improve the S/N ratio faster thar the VBW method shown above.
This function makes it possible to 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 199?W

REF 40,0 dBm ATT 1008 A_ows EB_blrk

L5 R URSO -  - ) WO . =2 S LA I

AVG TIMES A L T

o . et pomt
' ava A

e CONT 7E6EL

Sy o

" CENTER 200.0 WMz SPAN 100.0 MHz
#REN 100 kHz  #VES 10 kMz  SWP 200 ns

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 proportional
1o the signal input because of saturation. An input level producing & 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 ovtput than it would under perfect linearity.
This phenomenen is caused by another input signal whose value is larger than the gam compression limit.

Setup
1. Connect the signal generators as shown in Figure 2-40.
R3131 Spectrum analyzer
Signal generator (SG1)
|
&
@
o ¢ [7)
T INPUT § JOUTPUT
connectoy connector
Signal generator (SG2)
3 E i ] i
Power combiner
(Insertion loss: 6 dB)
JOUTPUT
CONnector
Figﬁre 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; moduiation to
non-modulated; and output to ON.

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

2.2.10 Input Sataration

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

www.valuetronics.com

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

6. Press FREQ, 1,9, 0 and MHz.
A center frequency of 100 MHz s set.

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

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

The Attenaator 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.

ADYWANTEST R3131 Thu 11 Dec 199?==f§ﬁ§f==
REF ~10.0 dBm +ATT O o S_wrt  B_blpk =F=
fgdﬁﬂ : g anm ENorm Ref Level
048 ' AT
dB/divw b

Lirmear
Units »

et Offset

;oM AR

[A———~ ; i I
SWP B0 ms

" CENTER 100,000 mHz
REM 10 kHz  VEM 10 kHz

Figure 2-41 Screen Display without Saturation

2-47




R3131 Spectrum Analyzer Operation Manual

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,

ADYANTEST RE131 Thu 11 Dec 1997 ==

REF —10.0 dB *ATT @ o A_wrt E_blnk

TR e HEETL MOE o e | mvel
0 4B ATT

AUTD AN

dBsdiv ¥

Linear

Urdts b

CTRef T
Of fset

TCENTER 100,000 MMz  SPAN 1.000 MMz
REW 10 kHz  VEM 10 kHz  SWP 50 mz

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
: Signal generator
= gnal g
[ sy
BicE f | ;
=t EEIEE 08
oo o] ) e R e =] i e e T e |
o O ) @ i | [t )
R INPUT | GUTPUT
CONNector connector
Figure 2-43 Setup for Measuring Harmeonic Distortion
Power on

2. Tuwm the power on.
Setiing the signal generator

This prepares the signal generator output,

3. Set the frequency to 200 MHz, the level to 0 dBm; mode of modalation te non-

modulated; and output o 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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2.2.11 Harmonic Distortion

Setting the measurement conditions
This changes the analyzer settings so that the input sigral is displayed more clearty.

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, RBWAUTO/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 {default setting), and the mixer input is -10
dBm (= 0 dBm - 10 dB}, harmonic distortion occurs.

SDVYANTEST R3131 Thu 11 Dec 1997 s
REF 0.0 dBm ATT 1048 A_wrt B_blnk
0GB O 1. = TN . = 4 REd

: ; : : CAUTO JEHL

MoKz e

CENTER 300.0 Mdz  SPAN 500 MMz  Auto All
SREW 10 kHz  9BM 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, & and GHz (dB).
The attenuator level is set to 30 dB.

ADYANTEST R2131 Thu 11 Dec {987 e
REF 9.0 dBEm *&TT 20d8 A_wrt EB_hink
." b I
0GR ‘_m.”m“”.mm”?nuugw.m_”ﬁafm. SR bk | eued
_RTT, ' M“T
aeds L Ao
b/ diw *
Lingar
Urdts ¥
e
Of f=et
ON £ BEE,

CEWTEE 0005 Mdz | PN D00 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 input, spurious 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
o 0 o () =
RFINPUT | QUTPUT
connector CORNector
Signal generator {SG2)
-
_ =i I a |
Power combiner S EEE[E eEe|Ee ). @
(Insertion loss: 6 dB) EE ol ey m_f@
' jourpuT
CONnector
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; modulation 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 defaults.

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, 0 and kHz.

The RBW is set to 10 kHz. The attenuator leve] default setiing is 10 dB, which
makes the input to the mixer -20 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).

ADSANTEST RI1H Thud 11 Dec 1357 ===
REF 0.0 dBm ATT 10dE  A_wrt B _blnk

BB oo :..H..:‘..Ngr.rfa.,x.x..v.t{qr..rf.g Full Span
spabl 12

: 1.;‘.}00_ I\in Zero Span

Tesrta

CENTER 200.000 MHz  SPAM 1.000 MHz Lost Span
4REM 3 kHz VB 1 kHz  SHP £70 ms

Figure 2-47 Screen Display Showing Intermodulation Distortion

Changing the attenuator

9.

www.valuetronics.com

Press LEVEL, ATT AUTO/MNL, 3, 0 and GHz (dB).

The attenuator level is set to 30 dB. :

Under these conditions, the mixer input level is -4C¢ 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 Thaa 11 Dec 1997

REF ©.0 dBm *&TT 30dB A_wrt B _blnk

LR = OSSO . .= ol ...._.N..Cr,r:n:? Faf Lavel

ATY
30d8

Level

ATT
L AT L

i/ diy ¥
Linear

thits b

T R
Off=et
O SOFE

o —_
T CENTER 200,000 MMz GPAN 1,000 MHz
*REH 3 kHz WEW 1 kHz BHF £70 ms
Figure 2-48 Screen Display without Infermodulation Distortien
The current spectrum has no intermodulation distortion. It is important that the

ATT be adjusted in order to moderate the mixer input 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.

ADYANTEST R3131 Tra 17 Dec 1997 ==—s=p=—

REF 0.2 dBEm &TT 10dB A wrt B_blrk
ELE= =T ORI .. || SO ) =< .

Cal All

Item*

.méFrea Cory
©ooM SOFF
‘ﬁ 2al Corr
oM SOFF
al Eig
Lewel
o OEE.

CEMTER 1.5000 GHz SPEN 2000 Mz
REW 1 MMz WEM 1 MHz SWF S0 m=

Figure 2-49 Screen Display Showing the Cal Menu

2. Press Cal All.
Calibrates the spectrem analyzer. After completing all ttems up to PBW, the spec-
trum analyzer enters the error correction mode. Press Each ftem, then select an
item you wish to calibrate.

NOTE:  You may hear sonie 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

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 dara 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 mernw 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.

2-56

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 Antenna Correction Data

F ﬂf-j i .!:]

at3tcooxioE
FADVANTEST RA131
: 99?,?’@_“-3{18 é?iﬁ‘ﬁ:

e
-4 51 i

1000000000  -15
1200000000 .. -5

1400000000 0

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 Hst are dispiayed.

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

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

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

14, Press SHIFT and 1{EMC).
The EMC menu is displayed.

15, Press Field.
The Ant Corr menu is displayed.
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2.3 Measurement Examples

16. Press User Ant Corr.
The edited data in the correction data table is displayed.

ADVBRMNTEST R2131 Mt 100 Lognn 1997

REF 107.0 dBpl/m ATT 1628 A_wrt B blredk

ELEdB,"’ e HC}T‘_I“I. e Nmryr'l? Hext Pags
REE .

User Coirr

D Prew Poge

T o Corr Mods
: : s iy R ANT AL
CEMTER 1.5000 GHz SPAM 2000 MHz T
REK 1 Mz VEW t MHz WP S0 ms
11 SO0, 000000 HMHz ~45 . 0l dB
23 a0, 000000 MHz ~35. 00 dB
31 10480, 000000 MHz -15.00 dg
45 12000, Q00000 MHz =-5.00 dB [
=: 1400, DOO00G MHz 0,00 de Cleor
=H
7 Bkt
=
EH
10z

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 outpuiting a frequency of
1917.950 MHz and a level of 20 dBm.

Use appropriate parameter values to make the measurements shown below.

Setup

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

R3131 Spectrum analyzer

EEEEZES Unit under test

-

Antenna terminal

REINPUT 1
connestor

L b

Esternal attenuator
{Attenuation: 10 dB)

Figure 2-52 Setup for Measuring the Channel Power

Power on

2. Turn the power on.

Setting the unit cnder test

3. Tuorn 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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2.3.1 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).
The reference level is set to 10 dBm.

Setting the offset level

9. Ref Offset ON/OFF, 1,0 and GHz (dB).
The offset level is set to 10 dB.
The measurement values, including values for the external attenuator, are now

displayed.
ADVANTEST R33N Mar 20 143105133 ==Fz—
REF 20.C dBm ATY Z0oB & wrt B_blrk
TOEEL g R MO ey oy
ATT

10 n dB AUTO FHNL

L dBidiv b

Linear

Urnits #
e

Gffzet

CENTER 1.917950 GHz  SPAN 1.000 MHz g% oo
RBM 10 kHz ~ ¥BM 10 kHz  SWP 50 ms B0 /-

Figure 2-53 Setting the Offset Level
Measuring the power

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.
The channel is set te 1917.950 MHz.
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13.

14.

Averaging number

www.valuetronics.com

2.3.1 Measuring the Channel Power

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

ALANTEST R2131

Thu 25 Jun 1'&?’98ﬁ
FEF 20,00 oim

ATT 20dB  A_wrt B bink

0B e, Lo Horm S Power
WINDOW WID] R
300 kHz o i

Bl il o
SRT /3T

Rt

SPAN 1.000 WHz
SHP B0 ms

CENTER 1.9179E0 Hz
SRBW 10 bHz  VBM 10 kHz

Figure 2-54 Setting the Measuring Window

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 result is displayed on the channel power window and a display
line indicating the channel power also appears.

A dispiay line indicating the channel power also appears.

Dispiay line

ADVANTEST RE1H1

REF 20.0 dbm
1B

Thit 25 Jurn 1998

ATT 20dB  A_wrt B bink
_Smpl  Howw CH Power

o Power

- 3 - * P SOFF
POVER. AVG e
1 : CH Eid
\f.#gz}.&.,.m__ Lo e
: i SNA‘

SRl P 3B

FETRE

Pt

r T
17.31 dBm

TORITRED 4Hr SPAN 1,000 MHz
WEB 10 kHz SWF B0 m=

CENTER
*REW 10 kHz

Figure 2-585 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 fanction. Ins 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 50 dB or more
in order to reduce operation error (when the signal amplitude on the screen does not exceed 50 dB, the
operation error is large), The optimum span is approximately three times the occupied bandwidth.

Setup
1. Connect the unit under test as shown in Figure 2-56.
R3131 Spectrum analyzer
Unit under test
0O y
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 CONFIG (PRESET).
"~ The default settings have now beés reset.
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2.3.2 Measuring the Occapied Bandwidth (OBW)

Setting the measurement conditions

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

5.

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

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

Setting the detector mode

7.

Measuring the OBW

8.

www.valuetronics.com

Press TRACE, Detector and Posi.
The trace i3 set to positive detector mode.

ADVANTEST RE1HY

REF 0.0 dbm
1098/

Mar 20 15015012
ATT 10dB  A_wrt BE_blnk

oPesho Fesl noena

©CENTER 1.8951500 GHz BRAN 800 kHz

REW 10 kHz VBE 10 kHz SWF S0 mz

Figure 2-57 Setting the Detector Mode

Press POWER MEASURE, OBW and OBW ON/OFF.
The OBW measurement is activated and the result displayed.

Tro Det A
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2.3.2 Measuring the Occupied Bandwidth (OBW)

ADVENTEST R31H Mar 24 15:16:58W

REF 0.0 dBm ATT 1008 A_wrt B _blnk =

10dB i GEM

: o AOFF
OB %

T —
width 2468.0 kHz
center . 1.8951508 GHz

CENTER 1.89%51500 dHz  SPaN 200 kMx
REW 10 kH= VERK 10 kHz SWF 50w

Figure 2-58 OBW Measurement Screen

When the measurement has been completed, a window showing the width and
center of the occupied bandwidth is displayed{center refers to center frequency

not carrier frequency), and two markers are placed at either end of the occupied
bandwidth.

In this exampie, 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%,

ADVAMTEST RI131 Mar 20 16317107 —ge0
REF 0.0 dBEm ATT 10dE  A_wrt B blpg=—
RS o Fosi | Pogd e

DBY-% g 8 OFE
L 95.0 % ! ”.%é 0B %

211.2 kHz
center . 1.8951532 GH=

CENTER 1,8%800 GHz SPAN BOO kHz
REBM 10 kH=z Wik 10 kHz SWP B0 ms

Figure 2-589 OBW(95%) Measurement Screen
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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 Satdards) PHS outpuiting 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 tremporarily 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 umit under test as shown in Figure 2-60.
" R3131 Spectrum analyzer
= ESBE an “Z’ Unit under test
- BREEEEE ©
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)

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 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 15 set.

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

7. Press BW, RBW AUTO/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 to positive detector mode.

Setting up the channel spacing

This activates the ACP mode, and then sets the specified bandwidth and channet spac-
mg. '

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

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

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

12. 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)

ADWABNTEST RI1E1 Thiu 25 Jurn 1998
REF 0.0 dBm ATT 108 A_wrt Blbink
QLN OO o~ S NUFM ACE
; : : : : ] IDFF
CHBY. .

192 kiz

ACE

ihunnel
pacira 1
Chariel
- Spacing 3
LB JOFE

G Channel
Eund N?

hruph
. OW SOEE

it g o B L p

CENTER 1.895750 GHz € 00 MHz
#REM 10 kHz  VEW 30 Hz  SWP &0 me

Figure 2-61 Setting the Specified Bandwidth
Performing ACP
This measures the adjacent channel 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 ratio between the upper adjacent channel
and the lower adjacent channel is displayed on the ACP window.

ADVANTEST RITRI Thu 25 Ran 189§ mespmem——
REF (1,41 dBm ATT 10dE  A_wrt  Boblnk
TOAB e e TPosi Horwo ACE
' © A Marioer QN ;ﬂgp
CH Spo(2) A Mk O
=019 ok C%mﬁnel

Bﬂi}kH;{ - - soacing |
“hanrel
Chpeedng 2
PN SURE
e ]
Frearct e

GF‘KQI‘.’.’A?’“}

T oz
: -60.33/ -50 33 a8
upper . -60.30/-60.30 dB

CEMTER 1.595150 §Hz  SFaN 3.00 MHz
*REM 10 kHz YEW 1D kHz SWP &0 m=

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 is
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 sel incorrectly during the measure-
ment, :

2.3.3.2 Measurements using the ACP GRAPH Method

Setup
1. Connect the unit under test as shown in Figure 2-63.
R3131 Spectrum analyzer
o %%%gmm% % Unit under test
0.0 _ 0 ) ¥
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 beeut reset,
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2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

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 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 channel leakage mode and specifies the specified bandwidth.

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

10. Press Channel Band WD, 3,9, 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 displayed, and the operation resuit 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 B3T3 Thee Z5 Jun 1998===§E§===
REF 0.0 dBm ATT 0GB &_wrt B_wiew
f B == AL

4 Marker 0N/ RFF
0 KHE e
TTTEVA0 TR Channel
: Spocing 1

L Ehoannel

- Bpacing 2

e UharEl
Band MWD

- Gr-aph

.. DM SOFF

CENTER 1.8951E0 GHz  SFAN 2.00 NWHz
+RBN 10 iz WEM 10 kHz  SHF 50 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 dispiayed in
the marker area.

ADMANTEST R2131 M Z0 15:5&:6??ﬁﬁ$§?=m#=
FEF 0.0 dBm ATT 0B At B il gy SRR
VEIBY o magmq”w”m”_.PGEin,ﬂPﬁﬁi Hermel

d Barider Mok

4 MKR g SO g
-5 5 et

6{}(} kHz ‘ Marker
: Feai

Sound P

e
off

TCENTER 1.29%150 GHz | SPAM 2.00 MMz 1/Z.morek
*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. if the specified bandwidth is not set or is Iimpr.'op-
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 audio signal used in television carriers.

When the andio signal level is too low in relation to the video signai level, bass sound is produced. In the
opposite situation, the video signal has interference caused by cross modulation from the aud:o 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(91.258MHz),

Use appropriate parameter values to make the measurements shown below,

Setup

1. Connect the trunk amg)lifiér as shown in Figare 2-66.

R3131 Spectrum analyzer

il
B
% Egeest )5 .
(5 o s £ Trunk amplifier
= EEE55E

o O O |
—

Impedance Converter
ZT-130NC

iy

£

Monitor 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 ampiifier.
Initialization
This resets the current settings to the .factﬂry 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 Q.
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2.3.4 Measuring the VA Ratio

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

6.

Press FREQ, 9, 1, ., 2, 5 and MHz.

A cemter frequency of 91.25 MHz is set.

Press SPAN, 2, 0 and MHz.

A freguency span of 20 MHz is set.

The unit is set to
Performing the Max Hold
9.

fluctuations.

ADWANTEST R3131

REF 107.0 dBpV

10dES | LFR

Press LEVEL, Units and dBuV.

dBuV.

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

Fri 19 Deg 1997
ATT 1B A_max B kink
oo Pesd | Pogi Max Hol

Tre AtEs

o
&

&G A K

Crir Hold

“mééﬁféﬁwé;jﬁgmﬁgéwwmwww

REM 300 kHz
Figare 2-67
Measuring the video carrier level

10. Press MKR.

A EB
SPAN EOLE0 M 2/2,moreh

YEW 100 kHz  SWF S0 &=

Performing Max Hold

The marker level previously set is called the video carrier level V (dBUV).

[ 3]
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ADVAMTEST RI1321 Fri 19 Dec i?g??giﬁiﬁﬁff
REF 107.0 dBpY ATT 10dB A mox B Bink=—
10dB/, 750 Posi  Posi  Normal

Marlketr Marler

MARKER S e

- uz, bE dEed Delta
E”. * 26“1&2 Marker

Peak
e

e Sda Track
ON fOFF

Sound ¥

W i

[ear-toer
Off

CENTER S1.25 MHz  SPAN 20.00 MHz 1/2,morsh
REMW 300 kHz VBN 100 kMz SWP 50 ms

Figure 2-68 Measuring the Video Carrier Level
Measuring the audio carrier level
11. Press MKR, 9. 5, ., 7, 5 and MHaz.

The marker 1s displayed at 5.75 MHz on the trace.
This marker level is called videe carmier level A (dBmV).

ADWANTEST R2131 Fri 19 Dec 1997 s=qme i
REF 107.0 dBey ATT 10dB  A_max  B_blpk =
L VPosd Posi Mormal

Pkt Marlcer

MARKER o SET7 MHz e
95 77 MHz g! B e EdE‘.u'\-' Delta

farker

Feai
= el

- Big Track
O/

Sound
ot

off

CUCENTER 91,25 MHz  SPAM 20.00 MHz 1/2,morek
REW 300 kHz  VEW 100 kHz  SWP S0 ms

Figure 2-69 Measuring the Andio Carrier Level

12, Calculate the VA ratio using the following formula.
VA ratio (dB} = Video carrier level V (dBUV) - Audio carrier level A (dBULV)
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2.3.5 Pass-Fail Judgments
When a marker appears within the level window, the PASS/FAIL judgment resuit 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 ousputting 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
]
ZEEECOE
Hs e Unit under test o
o O O @ h
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 current settings to the factory defanits.

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

2-74

www.valuetronics.com




R3131 Spectraum Analyzer Operation Manual

2.3.5 Pass-Fail Judgments

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

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

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

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

Pass-Fail judgment
8. 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.

ADWANTEST #3131 Wed 10 Dec 19597 Face—Foil
FEF 1.0 dBm ATT 10dB  A_wrt B _bink™>
OB e J T e HOTR Hore Pass—Fadl

: ;F Al ;L Harker [ =

-1 130 B

20.00 WHz o T e o
iz

Wi rcdow

L

CENTER 20, 00 FiH SPAN 10,00 MHz o ece
REM 200 kHz BN 100 kHz  SWP S0 ms HE 7B

Figure 2-71 Pass-Fail Measurement Screen

9. Press LimitUP/LOW, 5 and MHz (-dBm).
The window upper limit setting is turned on and a kmit 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?m
REF 0.0 dBm AT 10dE  A_wrt B_blrk

. P fi‘m S S o orm  Hoem Pass-Fail
; : : Marker o JOFF
: : : 30, 00 BHZ s
1 A S = N = =TT T PP
: P 7LOK

“Freq
Window

C Wddth

. BRT JSTF

Bwesn

ON SOFE
B A
SPAN 20,50 MHz an o
REW 300 kHs YEW 138 kHz SWP S0 om0

CENTER 30.00 MHz

Figure 2-72 Level Window Setting Screen
Setting the measuring window

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

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

12, 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 ????%%@gﬁgﬁ??
REF 0,0 4Bm ATT 1008 A_wrt B_D] pky Fem
10 o g Horm Morm PosgeFoll
; . TR0 0y Marker LN SOEF

CTADEY STOF TT, B A oo

L%
HE S LA

s
Window
i SOFF
Width
SRT /5TF
s o e i [ Uy s o Sween
%@@ﬁﬁ@@&{_.“ﬁ%ﬁ% Gigidd ON JOEE
CENTER 301, 03 MHz SPAH 20,00 fHz g;; oo
REM 200 kHz Vi 100 kH=z SWF S0 me =

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 is swept.
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2.3.6  Harmonic Distortion Measurements
This section describes a method for guickly 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 te make the measurements shown below.

Setup

i, Connect the unit under test as shown in Figare 2-74.

R3131 Spectrum analyzer

i

il

jilii] i

Jeatstan il
aRao|
peaol

i

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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Setting the measurement conditions

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

3.

Press FRE(Q, 8, 0, 0 and MHz.
The center frequency is set to 500 MHz,

Press SPAN, 1, 8, 0 and kHz.
A frequency span of 100 kHz 15 set.

Press LEVEL, 3, 0 and MHz {(-dBm}.
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 dispiayed in the marker area i3
recorded as the fundamental wave level.

ADVANTEST R312Y Tra 11 Dec 1997

Freg
REF ~301, 0 cdBm ATT 10dB A_wrt B hilnk =
TOSBS e g DAL NRESE
: : e SETEN
CEMTER ... SO0 OO00 M e
~ 800.0000 HHz FLAZ N gyt
Stop
i OF Step

| ALETRL AHNL

FagosCF

" UCENTER 200.0000 MMz SPAN 100.0 kHz
REW 3 khHz VBN 1 kHz  SWP TS ns

Figure 2-75 Measuring the Fundamental Wave

Measuring the harmonics

9.

www.valuetronics.com

Press MKR —», 1/2_more and MKR — CF Step.
Sets the marker frequency as the step size of the center frequency.

Press FREQ.
Allows you to set the center frequency.

. Press the (&) step key.

A higher harmonic wave is disptayed.

Change the reference level so that you can easily observe the trace by pressing
Ref Level as needed.
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2.2.6 Harmonic Distortion Measurements

2-80

13, Press PK SRCH.
The marker is displayed 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.

ALAAMTEST BRIt T 11 Bec 199? Fron
REF =301, 0 oEim ATT 1048 &_wrt EB_blrk
lﬂgﬁﬁmmwEm%muwm“w.wmwmuwwmm&NWNMH-“‘HN canter
1.6000000 GHz Start
Stop

i OF Step

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

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

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 Figure 2-77,

R3131 Spectrum analyzer

O HIO0E
[
a

O
©
O
©

i
Through

Figure 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 cleatly.

4, Press FREQ, 2,7, 6 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 ¢ dBm.

2-81
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2.3.7 Measurements Using TG (Option 74)

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.

ADWARTERT R21H - Fri 28 Aug 1953

. T
FEF 0.0 o ATT $0d48  A_wrt E_blrk =

T3 Level

MﬁExecute

" Berm Corr
LON SOFF
et Lirs
Przdtion
Freg Adi

Auto
Freg Adj

Mariual

CUUCENTER 270.0 MHz  BPAN {00.0 MHx TG OFF

RElW 1 fiHz - MEM 1 HWHz BWF BG my

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 a normalization calibration, sub-
sequent normalization resulty will be incorrect.

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

Conmnecting the unit under test

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

R3131 Spectrum analyzer

u
a
a
0
)
f
poghne kb

o
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 Time AUTO/MNL, 5, 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 unil under test is high, you can take measurement
by use of an amplifier 1o keep the dynamic range at ¢ moderate level.

l*;)
=]
3
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2.4 Other Functions

ADVANTEST R313H Fri 22 Aug 1998=m%ﬁﬁﬁ§mﬂ
REF 0.0 B ATT 100 A_wrt  B_b Ly T i
2B i

Hors  Horm SHP Tise
- IO FHL,
BHZ oo

.50.ms e TETIE B e an
; P
(_ﬁ'
.‘?f
FL T0,31 dBm ESte EYE
/ ON 70FF

| -
TCEMTER 270.0 MHz  SPAN 100.0 MHz
FEW 1 MHz VESE 1 MHz %M B0 me

Figure 2-86 Insertion Loess 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 bandwidth of 3 dB is displayed in the level field of the marker fre-

quency

ADVANTEST E23131 Fri 28 Aua 39983§Er§5§5—
REF (.0 dBEm ATT 10dB &_wrt B blpg™> —
2 Morm . MOl G e fewn
A HEKR

EWBE,QMQHZWV AU U -
 udB Right
| HER Read

B
i R SRET

) Cont Down
oW SOFF

'RL ~0.31 dEm

: . )

CENTER 270.0 MHz SPAN 1000 MHz
REW 1 FHz WEW 1 MHz  SHP S0 ms

Figure 2-81 3-dB Bandwidth Measurement Screen

2.4 Other Functions
2.4.1  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 floppy disks using this drive. The data on {loppy

2-84
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2.4.1 Using Fioppy 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 corapatible). '

(1y  Write-protecting the Floppy Disk

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

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

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

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

[o 5

Write-protect tUnprotected

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

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

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

3. 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.

CAUTION: Only HI) floppy disks can be formatted on this spectrum analyzer. Do
not try to initialize DD floppy disks.

1. 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 to save any data currently on the disk, backup the data first.

2. Insert the floppy disk into the floppy disk drive.

3. Press CONFIG and F.Disk Config.
The F.Disk menu appears.

2-86

www.valuetronics.com




R3131 Spectrum Analyzer Operation Manual

www.valuetronics.com

2.4.1 Using Floppy Disks

ADVANTEST R313
REF 0.0 dm
10dBS

fed 10 Dec 1997;?TEEEE——

ATT 158 A_wrt E_DInk
e AOEE Horm o Format

izh

20.00 MHz = SPAN 20,00 Mz
VEW 100 kHz  SWP O we

CENTER
REM 300 khHz

Figure 2-83 Screen for the EDisk 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 tuns on. This proce-
dure takes approximately one minute.

Press RETURN.
The Config(1) 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 anly.

+  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 B2 Med 10 Dec 1997 =—f——
REF 0.0 dBm &TT 10d8  A_wrt B hink
G : : : e
SAVE FILE. :
Lo . Save
CEILEOD P
et S # AN R S Y] Frotect
T CENTER 20.00 H EPAN 20,00 MHZ
RBM 300 kHz  WEMW 100 kHz  SWP 50 ms belet
" FILE LIGT CFDL/SWRCLY | Pelete
(R PN Ty -
dERREE by
(RN 4 Butes] .
CoBetup: OFF
¢ Trace: OFF mvoesenesesmir it
PoAmt [:'IFF Dae e
? Mors 3 OFF RAN / 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

3. Press Save Item.
The Save ltem menu is displayed.

4. Select the data you want to save from the Save Hem menu.
, Setup ON/OFF : current settings
Trace ON/OFF : 301-point race A (or B), or data for both trace A and B
Ant Corr ON/OFF  : correction data

Norm Corr ON/OFF : Normalization calibration data (available only when
equipped with Option 74).

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

ADWVANMTEST R3134 Fri 28 aag 1992 W
REF 0.0 dBm ATT 184 A_wrt  B_blnl T o
10dBY Horm  Morm Setup

aN JOFF

SHVE F =
o . . rracE
~FHE0D - o v
o] T Ant Loy
g e B IO o s s R -+ QY. o
TER 30.00 MHz SPaM 20,00 MHz T .
REM 300 kHz WEW 100 kM SR B0 nE Harm Corr
OW SOFF
CSFILEQD, DAT> o i
W R
£ G Butes| e

Zetup: OFF
Trace: OFF et v
Ak 1 OFF Tee Lwl
Howm 1 OFF OH /GFF

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

5. Press RETURN.
Returns to the Save menu.

Choosing the file name
6. Select the file rame you want to save your data under using the data knoh or siep
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 FILEOO and continue with 01,
(2 ete.

www.valuetronics.com




R3131 Spectrum Analyzer Operation Manual

2.4.2 Saving or Recalling Data

Saving data

Press Save.
The data has now been saved.

ADMANTEST R3131 Wed 10 Dec 1997

Sawve
REF 0.0 dBm ATT 10dE & _wrt Boblnk
TR B Horm 5
: ‘ ; : Qwe
SaVE-EILE. e
; Sawe

" Tem

P : o ‘%&Mq Protect

’ CENTER 3000 BHz  SPaN 20,00 Mz

PEM 300 kHz  WBM 100 kHz  SWP 50 mg
FILE LIST tFD:/EYRCL)

S ALYANTED ] Mol (SFILEOD. DAT>

Dplete

l7e12/10 19:07
‘RM 10705 Butes| ...

é Setupt ON

Trace! A R,
At L OFF [

Horm | OFF R&M § 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

Choosing the file

2-90

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

Press Deviee RAM/FD,
Select either RAM (internal memory) or FD {floppy disk).

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) tc RO (read only), indicating

that data protection has been enabled.

Pressing Profect again disables protection, and the setting changes back to RW.
ADYANTEST R3131

gl 10 Dgc 1997

Sowe
REF 0.0 dBn ATT 1048 & wrt B blnk
VBB s e LMo R c-
T B DR R RE
SAVE FILE e
o ey Qe
TIER s
s B o Frotect
CERTER 30,00 HHz SRR R0, B0 Wy
Bl 300 kHz  VEW 190 kHz  SWF S0 ms
Delets
iRl AUYAHTEST Fal31 EFILECI, [
57712710 9107
‘RO 10705 Butes] oo
¢ Setup: OM
Trace: A et e
At @ OFF AT
Morm o OFF rad S ED

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.

www.valuetronics.com

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

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

MDYANTEST B33 Wed 10 Dec 1937 =g
FEF 0.0 oBm ATT 10dE  A_wrt B_blng =i
1048/ o

Narm

Roeull
RECALL FILE

EILEDO . on SORF

" €€”TER QD.éﬁ'Mﬁﬁnmuﬂ SﬁAN EE.GG [
REM 200 kHz VB 100 kHz ShiF B mg
FILE LIST (FDI/BVYRCL)
il ADMVANTEST R2131 CEFILEGDL DATE | o
a7/12/10 19:07 -
CROOIO70E Butes|
Setup: ON
CTracer A —
Ant § OFF Dewice
: Hovm  OFF Bl / 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 Bed 10 Dec 1997
REF 0.0 dBm ATT 1048 A_wiew B_blrk
W08

FILEQO

Feczall

g, .A..._He?t..rr' Fecoll

1=

ON FOFF

00 O LS O Ry
GENTER 20,00 #MHz SFAN 20,00 MHz RAM 5 FD
REW 300 kHz VBN 1030 kHz  SWP R0 mg AN TR

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

{4) Deleting the Data

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

Selecting the file source

Choosing the file

www.valuetronics.com

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

1

Press Device RAM/FD.

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

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

ADWANTEST R2131 Med 10 Dec 1997 =—Ffo——
REF 0.0 dBm ATT 008 A_wrt B blrg=~—————
S ‘ LoHorm  Nore P
Save
Tten
) " W i FOtECT
CENTER 30,00 HHz SPAN 0,00 MHZ oo
*REW 200 kHz  *VEM 100 kMg #SWP I -
o FILE LIET C(FD§/SYRG - belete
shpmai ADVANTEST R2TEHI CZFILEC. DAT>
(9FS2210 22008
‘R 10713 Butes
Setupl ON
Trace: A e e
ant i OFF Device
torm 1 OFF RAM ¢ ED

Figare 2-90 Screen as Shown when Deleting a File

2-93




R3131 Spectrum Analyzer Operation Manual

2.4.2 Saving or Recalling Data

Deleting the data

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

ADWAMTEST R2131 Wed 19 Dwe 1997
FEF 0.0 dBm &TT 104B  &_smt Bobink
1R B Hotm  Hprm
SAVE FIL

CFHEGD

;m';a;w;@‘*“""‘ . i ORI Protect
CENTER 20,00 HHz T TTERAN 20000 FHE e
SFEM 300 kMz  *YBW 100 kHz  ¥5WF 50 ms

aiote

LR R ZFILECD. DAT
SRR R E
Rbt 0 Butes] ..o

Sethupl OFF
Trace: OFF S
o Amt o OFF Devims
MNorm » OFF RN ¢ ED

Figure 2-91 Sereen as Shown afier Deleting File Data
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2.4.3 Outputting 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 output.

(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.

ADWANTEST RAB131 Mor 20 16100111 Fomm=pam=
REF 0.0 dEm ATT 1068 A_wrt  B_blpk ==
0B SRR . O 3 = . ;
e

! Fils Ho.
'l;l i

E R T

CENTER 30,00 MHz  SPAN Z60L00 NHe
REW SO0 kM= VEW 100 kHz  SWP E0 s

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 daia 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 lit, since the
floppy disk is being accessed. If you remove the disk while the disk is
being accessed, vou may damage the data on the disk,

(2y  Printing screen data

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

NOTE:  The output vesolution of the spectrum analyzer is 180 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, MI-930C, PM-750C
PM-2000C

Hewiett Packard

Desklet 5051, DesklJet 694C, Laserfet 5L

Cannon

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

Brother

HI-400

Connecting the printer

1. Conpect the printer to the PARALLEL connector on the rear panel using the
IBM-PC compatible cable provided.

CAUTION:

Only connect the cable after turning off both the spectrum analyzer and
printer power or you may damage the analyzer.
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2.4.3 Outpuiting Screen Data

Output destination setup

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

The attached printer is selected as the destination for the screen data,

ALANTEST R3131

Wad 10 Dec 199?W
REF 0.0 dBms

ATT 1088 d_urt B_hlnk S
{08/ SO .= S .= ; o
: : ‘ : Prirter ;
L 20.00 MHz R F.Disk
o

File Nou
-

" CENTER 30.00 MHz
REM 300 kHz

o

SPAN 20,00 MHx
VB 100 kHz  SWP S0 me

Figure 2-93 Printer Specification Screen Display

Press RETURN.
Returns to the Config(1) menu.

Control codes and print meode setup

www.valuetronics.com

Press Printer Config.

The Printer menu used to set the control codes and print mode appears.
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2.4.3 Outputting Screen Data

ADWANTEST RE3131 Mar 0 16:01:112
REF 0.0 dBm A&TT 10dE A st B_blnk =
1098/ M Nerm BRI
" Copg Mode
GRAYS B

Printer

Cilopy Size
T HALF/FULL

o

[ VO TR

CUUENTER 30,00 WMz SPAN 20.00 MHz
REM 300 kHz UG 100 kHz  SWP 50 ms

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 (Hewiett
Packard Printer Command Language). Select as appropriate.

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

8.  Press Copy Size HALF/FULL.
Sefects the size used for the printed copy. HALF is approximately the same size
as the screen display while FULL prints the screen horizontally on A4 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 time reguired 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,

2-98

www.valuetronics.com




R33131 Spectrum Analyzer Operation Manual

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.

ADYAHTEST R3121 Med 10 Dec 1997 grmmpene
REF 0.0 3B ATT 10dE  A_wst  B_b ]yl SO
LR RO 5. .=, o .S . .= .
S : : : : Vg
30,00 MHz © L otk
Do
Hous
Bin
CENTER 301,00 MHz SPaN 20,00 MHz DoCe Mode

MOH /DY

REM 300 kHz Wi 100 lkHz SWP S0 me

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 RE131 Wed 10 Dec 1997 Tomrpate

REF 0.0 4Bm ATT 10dE &_wrt B bilnk=————

i0des m ¥

g . ! ear
bay
# 10 P Horth

Doy
Hionee
Iridrs

-« R P P . et Baade Wode
CENTER 20,00 MHz SPAH 20,00 MMz HMOH ATy
REM 300 kHz VEM Y00 kHz SHP S0 W o

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.

(=4 = " EmmRetLme—
ADYANTEST R2131 Hed 10 Dec 1397 sEmmemss
REF 0.0 dBsm ATT T0dB  A_wrt  B_hph S
LN == FEUROU . = .1 SO .. .| Ve

fearvtb

[

Haowur

Hin

I S S T i : i)cufe Made
CENTER 3000 MHx SPAN 20,00 Mz O 2 Dl
FEY 300 kHz WEE TO0 khx SWP 50 m= # o

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

Setting the date display format

www.valuetronics.com

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 Dec 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 Pages
% AM Meas ON/OFF e 3-8,3-30 Channel Spacing 2 ON/OFF . 3-10, 3-39
() it s 3-6,3-21 CIEAT .ottt 3-6, 3-21
B T L et et 3-6,3-21 Clear Table ..o e 3-7,3-23
@ FF ToE™ oo 3-6,3-21 CONFIG e sinsrenae v 3-3
F N ] ™ oot e 3-6,3-21 Cont Down ON/OFE i 3-8, 3-30
LOABAAEV oot esessvvssva s 37 1, 3226 Cont Peak ON/OFF .o 3-8, 3-9,
LAB/AIV oottt e 3.7, 3-26 3-31,3-36
2AB/AIV ciii e 3-7,3-20 COPY oot 3.5
3rd Ovder Meas ....ooocovenecsiiinnii, 3-8, 3-30 Copy Dev oo 3-5,3-16
SAB/LY oo 3.7,3-26 Copy Mode GRAY/ B/W i 353, 3-16
ABCUDEE e ereenee e 3-6,3-21 Copy Size HALF/FULL i 3.5, 3-16
ADOTT vttt eee ettt anesaanees 3.4, 3-18 Corr Mode ANT/LVL ..o, 3-7,3-23
ACP e e e e 3-10, 3-39 Corr O oo 3-7,3-23
ACP ONJOFFE i, 3-10,3-39 COUNTER oo 3-0
AGUAIEES covveis et saent s 3-5, 3-16 Counter OFf o 3-6, 3-19
AMPTD MAG i 34, 3215 . Date Mode MDE/DMY oo 3-5, 3-17
Ant Corr ON/OEFE .o 3-11, 3-43 DIAY v 3-5,3-17
ATT AUTO/MNL oo 3-7,3-26 ABIAEV o e 3.7, 3-26
AUIO A e 3-4, 3-12, ABC/HZ oot 3-8, 3-20

3.14, 3-47 BT oot e err e 3-7,3-26
AUTO TUNE i 3-4 ABIVHZ oo e 3.8, 3-29
Average POWET ..oocoriinicniceccin i 3-1G, 3-38 ABEV s 3-7
AVG ADB) e 3.12, 3-30 ABITEV oot 3-7,3-26
AVG ABY CONT/SGL 3-12, 3-51 ABUVAVHZ oo, 3.8, 3.29
AVG ABYON/OFF e 3-12, 3-50 Default Conflg oo, 3-5, 3-17
AVG ABYPSE/CONT e, 3-12, 3-50 DELELE ©ooiiiiviiniiriiereseiree et ees s 3-11, 3-43
Baud Rafe ..o 3-5,3-17 Delta Marker .......... e te—teateriabatae i raseernan 3-8, 3.31
BBATIOO oot 3-7,3-22 Delta = CF e 3-9,3-35
Biank AMBY oo 3-12, 3-50 Delta — CE Step oo 3-35
BW o 3-4 Delta — MKR Step oo 3-9,3.35
AL oottt een e aaas 3-4 Dielta — SPAN oo 3-9,3-35
Cal AlL et 3-4,3-15 Detector e 3-12, 3-50
Cal Corr ONIOFE o, 3.4, 3-15 Detector Mode e 3-7,3.22
Cal Sig Level ON/OFF L. 3-4,3-15 Device RAM/ED ... 3.10, 3-
Carsier POWEL .oiveeieeiceeennc s eeeersen s 3-10, 3-38 11, 3-41,
CNET viveiii e ceirie et etesee e e 3.7, 3.24 3-43
CF Step AUTO/MNL 3-7,3-24 DISPLAY oot eratr e 3-6
CHBWPOS/WD s 3-10, 3-38 Display Line ON/OFF ..., 3-6, 3-20
CEBW SRT/STP oo, 3.10, 3-38 Display ONOFE ..o, 3-5, 3-16
CH Power ON/OFE oo, 3-10, 3-38 Fach TIBIN oo cssnass e 3.4, 3-15
Change Title oo 3.6, 3-21 BAit DIONE oo e 3-6,3-21
Channel Band WD s 3-10, 3-39 EMUO et 37
Channel POWEE ..oovvviiveionieeiees e ceeceeseeeniea 3-10, 3-38 BMCO3I42 s 3-7,3-22
Channe! Spacing 1 ..o 3-10, 3-39 Execute Normalize ... 3-12, 3-48

3-1
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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
Free RUT i 3-12,3-52
FREQD oot 3.7
Freq Adj Ao e 3-12, 3-48
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,
3-2
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335
MKR — (when using the delta markes) ... 3-9
MKR -3 (when using the normal marker} ...3-9
MER = CF e 3-9, 3-34,
- 3-35
MER — CE SLEP oo 379
MER — CF SI8D oo 3-34, 3-35
MEKR = MKR $1ep oo 3-9, 3-34,
3-35
MEKR — Ref (et 3-9, 3-34,
3-35
MONIR e e 3-3, 3-17
NEZA coiiiii et 3-12, 3-50
NexXt PAZE 1oviveiercireecceceeecccece e 3-7,3-22
NextPeak .. 3-8, 3-31
Next Peak Left e 3-8, 3-31
Next Peak Right ..o, 3-8, 3-31
Noise/HZ oo 3-8, 3229
Noise/Hz Off oo 3-8, 3-29
Norm Corr ON/OFF e 3.11,  3-
12, 3-43,
3-48
NOIMAL i s 3-7, 3-12,
3-22, 3-50
Normal Marker ..o 3-8, 3-31
OBW et e 3-10, 3-38
OBW 90 oo cerrercaere e 3.10, 3-39
OBW ON/OFF .o 3-10, 3-39
Parity NONE/ODD/EVEN ..o, 3-5, 3-17
PAS/FAIL e issn i 3.9
Pass-Fail OINJOFE e, 3-9, 3-36
P e 3-4, 3-15
PEak oo e s 3-7,3-22
Peak Delta ¥ v e 3-8, 3-31
Peak Max-MiIn ..o 3-8, 3-31
Peak Menul oo 3-8,3-31
Peak ZI00IM oooviiiieiiir e e e 3.11, 3-46
Peak > CF e, 3-7,  3-9,
3-24,3-34,
3-35
Peak — Rt i 3-9, 3-34,
3.35
PK SRCH ..o 39
POSE (e 3-50
POWER MEASURE ... 3-10
PRESET oo e st es e 3-10, 3-40
Prev PAZe oo 3.7,3.22
Print CMD PCL/ESCP/ESCP-R ..o 3-5,3-16
PrRIET oot e 3-5,3-16
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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
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SEATL ©ovreiie i cceir et ce s eieaea 3.7, 3-24
SEOP wovevrirriirvee et 3-7,3-24
Stop Bit 1/2 e 3-5, 3-17
Store ABY10BIA) i 3-12,3-51
SWEEP oottt 3-12
SWP Time AUTO/MNL oo 3-12, 3-47
TG e ettt e e 3-12
TG Level it 3-12, 3-48
TG OFT et e 3.12, 3-49
THMeE/IIate oo e e nree e 3-5, 3-17
Time/Date ONJOET oo 3.6, 3-21
Tone GRAY/BIW et e 3-6, 3-21
Total GAIR oo e 3-4, 3-15
Total POWEr iiiieiieeceeee e nceaee e 3-10, 3-38
TRITZZ oot 3.7, 3.22
TRACE e 3-12
Trace ONFOFE e 3-11, 3-43
Tre Lvl ONJOFF i 3-11, 343
Tre Menu A/B s 3.12,  3-
50, 3-51
TRIG oottt e s a e eess e s 3-12
UHALPSI0T7 et iev e 3.7,3-22
TINIES oo tvs sttt e e e ar s r e r e minenenas 3-7,3-26
Tser ANT COIT i ccreeeie e eriene e 3-7,3-22
VBW AUTO/MNL o 3-4,3.14
VIO ettt ma s 3-12, 3-52
View ABY e eeeneees e 3-12, 3-50
Volts v, OOV OPUUPPPIEt 3-7,3-26
VOIIEE oottt et s s 3-7, 3-8,
3-23, 3-32
WWALLS ooviviiiiee e e s e e e enee e encasresenee s e e 3-7,3-26
Width SRT/STP oo 3.9, 3-36
Window OFff e 3-6, 3-21
Window POS/WD e 3-6, 3-20
Window SRT/STP oo v 3.6, 3-20
Window Sweep ON/OFL ..o 3-6, 3-9,
3-20, 3-36
Write AMBY Lo 3.12, 3-50
HAB IDOWE oot imas s ea e seanaee 3-8, 3-29
XdB Lefl oo evese e 3-8, 3-29
X dB Right oo 328, 3229
XON/XOFF ON/OFE e 3-5, 3-17
Y Z _#SPC e 3-6, 3-21
Y AT oeeieeeeie et et 3.5, 317
Zero SPan .o 3-11, 3-46
Z00M HL oo 3-6, 3-20
ZOOML OUL covvvereee e ivee e 3-6, 3-20
3-3
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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

www.valuetronics.com
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3.2 Menu Map
CONFIG -
MCopyDev e | Printer
Pringer Confie F Disk
F Disk Conlig Reset File No,
GPIB
Set Up R8232 ... [ Print CMD PCL/ESCP/ESCP-R
Time/Date Copy Mode GRAY/ B/W
et 2, more WCOpy Size HALF/FULL
E—— [ Format ¥ Disk
" Address
Lt
L Display ON/OFH
[~ Baud Rate
it
Length 7/8
Stop Bit 112
Parity NONE/ODD/EVEN
KON/XOFF ON/CFF
B Year
— e i
Month
Day
! Hour
i Min
Date Mode MDH/DMY
Revision -
Defauk Config
22, more
coPy
3-5
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3.2 Menu Map

COUNTER

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

Display Line ON/QFF [~ Window POS/WD
Ref Line ON/OFF Window SRI/STP
Meas Window e | Zoomln

Change Title Zoom Ot

Time/Date ON/OFF Window Sweep ON/OFF
Tone GRAY/B/W Marker Clouple ON/OFF
[nverse Window Off

ABCDEF
GHITKL
MNOPQR
STUVWX
Y Z _ #5pe
Clear

172, more
I ) —*‘i

= ()

T
A AR (N
@# 5 m&
Clear

Edit Done

2/2, maore A_l

3-6
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3.2 Menu Map
EMC
EMC (CSH!FTJ . f 1 ))
Desector Mode QP RBW Auto
T s S —— Peak : RBW 9kHz
Sound  me—————— Normal L RBW 120kHz
MTR1722
UHALPRIO7
BBA9 106
EMCG3142
User Ant Cory » Next Page
Corr Off Prev Page
- Corr Mode ANT/LVE,
Clear Table
- 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 dBfdiv
dB/diV 2 dB/div
Linear P dB/diy
Units -— e [ dBmM
Refl Offser ONAOEER dBmV
Tnput S0L/758 dBuv
Watts
L Volts
3-7

www.valuetronics.com




R3131 Spectrum Anatyzer Operation Manual

3.2 Menu Map

LOCAL

Noise/Hz - | dBm/Hz
XdB Down
3rd Order Meas
4% AM Meas ON/CFE

aBuv/ V Hz
dBe/Hz
| Noise/Hz Off
I XdB Bown
XdB Left
XdB Right
MKR Read DLT/LFT/RHT
| Cont Down ON/OFF

MKR

[~ Normal Marker I~ Next Peak
Delta Marker Next Peak Left
Peak Menu oot | NeXt Peak Riglit
Sig Track ON/OFF Peak Max-Min
Soung  —— Min Peak
Marker Off Cont Peak ON/OFF

= 12 more P 1/2, more

[~ Peak Delta Y
Search ALL/UP/LOW

272, more—1

— Scund AM/FM
Volume

MEKR Pause Time
Sguelch ON/OFE
Sound Off

I

Fixed MKR ON/OFF
MKR Step AUTOMNL
Marker Couple ON/AOFF
LZ/‘Z, more —

3-8
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M.KR — {when using the normal marker)

[TMKR — CF
MKR > Ref
Peak - CF

Peak — Ref

MKR Trace

it 12, more ._t
[: “MKR - CF Step

MKR — MEKR Step

212, more _l
{when using the delta marker}

M Dela - CF
Delta —» CF Step

Delta — Span
Delta ~» MKR Step

| MKR Trace

L]/E, more -_—}
L. " MKR - CF

MKR - Ref

Peak — CF

Peak — Ref

MKR — ¥ Step
MKR — MXKR Step

L 202, more —-l

Pass-Fail ON/OFF

Limit UP/LOW

Freq Window ON/OFF
Width SRT/STP

Window Sweep ON/OFF
Cont Peak ON/OFF

www.valuetronics.com
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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

3-10
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3.2 Menu Map
SAVE
SAVE ( (sHiFT ). (RecALL ) )
Save EFM Setup ONJOFF
Save ltem . Trace ON/OFF
Protect Ant Cory ON/OFF
Delete Norm Corr ONOFF
Device RAMAD Tre Lyl ON/OFF
SELF TEST ( SHIFT ) @ )
Execute SeH Tes!
Exit
SINGLE
SPAN
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 pane} keys and any associated menus displayed 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 intesrupted by pressiag 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 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

3-14

www.valuetronics.com

Toggles the video bandwidth between AUTO and MNL.
AUTO:  Automatically sets an optimum resoiution bandwidth
according to the span setiings.

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 to the span settings.
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3.3.3 CAL Key {Calibration}

3.3.3 CAL Key (Calibration)
This section describes the meny 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 resclution bandwidth of 300
kHz, and the calibration signal ocutput 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 data.

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 [F Filier resolufion band-

width and calibrates if.

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

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

PBW Measures PBW {(ncise power bandwidth) at a resolution band-
width range of I kHz to | 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 output 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 nse
with the analyzer.
Format F.Disk Initializes the disk currentty in the drive.
GPIB Displays the menu used to set the parameters for GPIB 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

www.valuetronics.com

3.3.4 CONFIG Key (Configuration)

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

Allows 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 year.

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:
DMY:

Dispiays the date in the MIDH mode.
Dispiays the date in the DMY mode.

Dispiays the Config (2) menu.

Displays the software version number and all options installed i
your spectrum analyzer.

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

Returns to the Config (1) menu.
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3.3.5 COPY Key (Haxd Copy}

3.3.5 COPY Key (Hard Copy)

Sends the screen data to the destination selected by the Copy Dey itern 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.

3-18
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3.3.6 COUNTER Key (Frequency Counter)

3.3.6 COUNTER Key (Frequency Counter)

Activates the Frequency counter mode and displays the associated menu. The current measurement fre-
guency is also displayed.

Res 1EHz Sets the frequency counter resolution to 1kHz.
Res 100Hz Sets the frequency counter resolution to 100 Hz.
Res 10H?, Sets the frequency counter resolution to 10 Hz.
Res 1Hz Sess the frequency counter resolution o & Hz.
Counter Off 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 display 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.
W Used to set the width of the measuring window.
Window SRT/STP Allows you to set the stast 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 to 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
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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 arvea.

Displays M through R in the active atea.

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 menu.

Displays the Title (1) menu.

Turns the Time and Date display on or off.

ON: Time/Date is dispiayed.

OFF: Time/Date is not displayed.

Toggles the screen display 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 dispiay.
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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 quasi peak vahue.
RBW Auto Automatically sets the resolution bandwidth,
RBW 9kHz Sets the resolution bandwidth to 9 kHz.

RBW 120kHz Sets the resotution bandwidth to 120 kHz.

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 detecior as set at Detector (the Trc Det
menu) in the TRACE,

CAUTION A large tirme constant is required when measuring QF
vaines. Set the sweep time long enough to make mea-

SUrements.

Field Displays the Antenna menu. From here, select the antenna factor
vou wish to correct for (3D2W cabie, 10 m including the cable
loss).

TR1722 Carrects for half-wave dipole antennas (TRIT;'22}.

UHALPYIO7 Corrects for log-periodic antennas (UHALP9107).

BBAS106 Corrects for biconical antennas (BBAS106).

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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3.2.8 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

www.valuetronics.com

Toggles between the antenna factor (for the defined correction da-
ta) and the level correction data setiings.

ANT: Sets the antenna factor, and actomatically sets the unit
used for the vertical axis to dBUV/m.

LVL: Sets the level correction data, and sets the unit for the
vertical axis to the level you have previously chosen.

Any other antenna factors than those chosen by the user
are considered invalid, so the displayed unit will 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 § 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 level below this line is not demodulated. The
squelch line position can be adjusted under this setting.

OFF: Removes the squelch line, and turas off the squelch
function.

Tuorns off the sound demodulation function and displays the EMC
menu.
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3.3.9 FREQ Key (Frequency)

3.3.9 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
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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 frequency (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 manaaily.
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, excepe 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 (Frequency Level)

This section describes the menu displayed when the LEVEL key is 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 attenuator in ac-
cordance with the reference level setting.

MNL:  Allows vou to set an input attenuator within a range of
0 to 50 dB (in 10 dB step). Setting the attenuvation to O
dB 1s possible only by using the numeric keys.

dB/div Displays the dB/div menu which is used to set the graduation of
amplitude scaie (vertical axis).

104B/div Sets the amplitude scale 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) to 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 level

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 ievel.

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
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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: Tumns off the offset.
Sets the impedance input fevel for the display. The 75 (2 setting is

used when a 75 £ impedance converter (ZT-130NC) is connected
to the RF input.
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3.3.12 LOCAL. Key {GPIB Remote Control)

3.3.12 LOCAL Key (GPIB Remote Control)

Turns off GPIB remote control. (Note there is nac menu associated with this panel key.)
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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

www.valuetronics.com

Displays the Noise/Hz menu, and atiows 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 dBpV, and sets the marker readout
signal level gnit to dBUV /NHz. 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 turns the
marker fixed function (delta marker) ON, then sets the detector o
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 location according to the MKR Read

DLT/LET/RHT setting.

Moves the normal marker to the left to an intersection point on the
trace x dB down from the present location.

Moves the normal marker to the right to an intersection point on
the trace x dB down from the present location.

Selects the marker display under the x dB down function to either
DLT, LFT or RHT.

DLT: The delta marker is displayed on the left; and the nor-
mal marker, on the 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

www.valuetronics.com

Toggles the count down function on or off.

ON: Sets the x dB down function to repeat contintously. Es-
tablishes the trace peak point for each sweep which is
used as the reference point of the marker dowrn.

OFF: Turns 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 %AM Meas.
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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
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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 displayed 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.

Maoves the present marker to the next lower frequency peak on the
left side of the current marker.

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 defta
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 all peaks.

Up: Performs the next peak search for all the peaks above
the display line. The display Hne can be adjusted from
this setting.
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272, more

Sig Track ON/OFF

Sound

Sound AM/FM

Volume
MEKR Pause Time

Squelch ON/OFF

Sound Off
Marker Off

1/2, more
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LOW:  Performs the next peak search for aii 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 demoduiates the sound at the
marker.

Toggles between AM and FM demodulaticn.

Allows you to set the demodulated sound volume. You can set the
sound volume from a range of 1 to 16.

Allows vou fo set the duration of the pause used during demodu-
lation.

Toggles the squelch function on or off.

ON: Displays the squelch line which indicates that sound
carrier levels below this line are not demodulated. The
squelch line can be adjusted when the squelch function
is activated.

OFF: Removes the squelch line, and turns 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

www.valuetronics.com

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.
AUTQ:  Automatically sets the step size to 1/10 of the span.

MNL:  Allows you to manually set the step size to 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 —)

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 levet) 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 delia 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.

12, more Displays the Mkr — ¢2) mena.
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
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3.3.15 MKR — Key (Marker —)

Sets the frequency difference between the delta and normsal 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 normat 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 level.

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)
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 ievel
window settings (as set by Limit UP/LOW) after finish-
ing each sweep. "PASS" is displayed when the marker
is within the leve]l window.,

OFF: Removes the level window, and Pass-Fail jodgments do
not occur.

Allows vou to set the upper and lower limits of the level window,

Up: Allows you to set the upper humit of the level window.

LOW:  Allows you to set the fower limit of the level window.
Toggles the measuring window on or off.
ON: Displays the measuring window.

OFF: Removes the measuring window.

Allows you to set the start and stop frequencies for the measuring
window.

SRT: . Allows you to set the start frequency for the measuging
window.

STP: Aliows you to set the stop frequency for the measuring
window.

Toggles the Window Sweep function on or 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 o 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 measures the
cagrier power.

Turns off the power measurement function.

Displays the OBW menu.
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OBW ON/OFF

OBW %

ACP

ACP ON/OFF

Channel Spacing 1

Channel Spacing 2 ON/OFF

Channel Band WD

Graph ON/OFF
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3.3.183 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 measurement 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 leakage 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 alter-
nate channel. Used to display up to the alternate 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 pais
the delta marker in the center of the screen.

OFI%: Turng 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 from a file selected from the file list.

List ON/OFF Toggles the file list display on or off.
ON: Displays the file list.
OFF:  Turns off the file list display.

Device RAM/FD Selects a source for the data.
RAM:  Reads out the data from internal memory.

FD: Reads out the data from a floppy disk.
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3.3.21 REPEAT Key (Continuous Sweep)

3.3.21 REPEAT Key (Continuous Sweep)

Pressing this key activates the continuous sweep mode.

If this key 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 displaved 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
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Saves the data selected by Save Item to the file selected in the file
list.

Displays the Save ltem 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 cosrection 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 is available only when equipped with Option
74).

ON: Saves normalization calibration data.

OFF: Does not save normahlzation calibration data.

Toggles the trace data SAVE function on or off,
ON: Stores the wace 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 fist.
Removes the selected file from the file list.

Selects the location used to 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 displaved 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 displaved in SELF TEST RESULTS window,
and are tested in order.

As each test is compileted, PASS or FAIL and Completed are dis-
played on the screen. After all test items have been compieted,
The self test ends.

CAUTION If FAIL appears for any test item, Contact a sales rep-
resentative for repair. The address and telephone are
Jound at the end of this manual.

Exits the self test mode.
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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 trigger mode setting, (Note there is no menu associated with
this panel key.)
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3.3.25 SPAN Key (Frequency Span)

When pressed, this key displays the SPAN menu, and allows you to set a frequency span. In addition, the
center frequency and frequency span are displayed in the annotation area below the bottom scale line.

Full Span Sets 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
p i

range, and sets the marker frequency as the center frequency. In

addition, the frequency span is changed to 1/10 of the current fre-

quency spar.

Last Span Resets the frequency span to the previous value.
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3.3.26 SWEEP Key (Sweep Time)

This section describes the menu displayed when the SWEEP key is pressed.

SWP Time AUTO/MNL Toggles the sweep time between AUTO and MNL.

AUTO:  Automatically sets an optimum sweep time according
10 the span setting.

MNL:  Sets the sweep tane manualiy.

Auto All Automatically sets the resolution bandwidth, video bandwidth
and sweep time according {o the span settings.

Gate Sig External ON/OFF Toggles the gated sweep function on or off.

ON: Perforins & 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 conmector
as the trigger signal for the Ext Trig mode.
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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

Execute Normalize

Allows you to set tracking generator's output level.

Pressing this key causes the following to occur.

1. Displays the reference line at the midpoint between the max-
imum and mitimum level poinés which are currently dis-
plaved.

The reference line position cannot be changed if # was dis-
played by previous operation.

2. The current trace is saved in the memory as correction data,

3. The normalization calibration function is activated.

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 QUTPUT is connected to RF INPUTI
before execuling the above normalization calibration,

Norm Corr ON/OFF

Ref Line Position

Freq Adf Auto

Toggles the nermalization function on or off.

ON: Executes a normalization using the correction data
saved in the mermory.

OFF: Disables the normalization function.
Allows you to change the position of the reference line.

For each RBW, the compensation value for tracking generator's
output frequency is obtained to prevent the tracking errog (a kind
of level error caused by the difference in displacement between
tracking generator's cutput 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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Fregq Adj Manual For the corrent RBW, the compensation value for tracking gener-
ator's outpul frequency is set.

TG Off Turns the tracking generator off.
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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 vsed.

Sets the normal mode which automatically detects positive or
negative peak points for each race 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 vou 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 on.

OFF: Turns averaging off.

Toggles between PSE (pause) and CONT {continue} while the av-

eraging function is being used.

PSE: Temporarily pauses averaging and displays the current
averaging count.

CONT: Resumes averaging from the point at which the pause
occurred,
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AVG A(B) CONT/SGL

Min Hold A(B)

Store A(B} to B(A)
Tre Menu A/B

2/2, more

www.valuetronics.com

3.3.28 TRACE Key (Trace Data) ...

Toggles between CONT (continuation} and SGL (single) modes.

CONT: Continges to average using the cumrent 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.

Sets the Min Hold mode which is used to display the minimum
value for each trace sample.

Stores trace A{B) data as trace B{A).
Toggles between trace A and tace B.

Returns to the Tre A(B) menu.
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3.3.29 TRIG Key (Trigger)

This section describes the menu displayed when the TRIG key is pressed.

Free Run Performs sweeps antomatically.

Line Sweeps are synchronized with the AC power supply.

Video Sweeps are synchronized with the video signal.

Ext Sweeps are synchronized with the external signal.

Slope +/- Switches hetween positive (+) and negative {-) pelarities. This ap-

plies only to the video trigger and the external trigger.
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3.4 Setting Values

This section shows the values of various settings used with the spectrum analyzer.

3.4.1 Set Resolution

This section lists the center frequency set resofution and the frequency span set resolution for each frequen-
¢y span.

Table 3-1 Center Frequency Set Resolution vs. Frequency Span

Frequency span Center frequency set resolution
100MHz < Span 10GkHz
1OMHz < Span < 100MHz 10kHz
IMHz < Span < 10MHz 1kHz
100kHz < Span < IMHz 160Hz
50kHz < Span < 100kHz 10Hz
OHz = Span 10Hz

Tahle 3-2 Frequency Span Set Resolution vs. Frequency Span

Frequency span Frequency span set resolution
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
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3.4.2 Set Values for RBW, VBW and SWP Time

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 (asing AUTO)

Frequency span RBW VBW SWP Time (sec)
60MHz < Span IMHz 1MHz When RBW is set te 3kHz or more:
- RBW < VBW
20MHz < Span < 60MHz 300kHz 100kHz " SWP = SPAN/RBW x RBW x 0.5}
RBW > VBW
6MHz < Span < 20MHz 100KkHz 100KH, SWP = SPANIRBW x VBW x 0.5)
ZMHz < Span < 6MHZ 30kHz 10kHz When RBW is set to 1 kHz:
- - ) - SPAN <101kHz
300kHz < Span < 2ZMHz 10kHz 10kHz SWP = S00msec
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) AUTC IMHz
Video bandwidth (VBW) AUTO IMHz
Input attenuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank
Detector mode A Normal B Normat
Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div

www.valuetronics.com
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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 Default Config

Parameter Default Setting
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 REMOTE PROGRAMING

4.1 GPIB Remote Programming

The spectrum analyzer is equipped with a GPIB {General Purpose Interface Bus) that complies with IEEE
Standard 488.1-1978. This bus allows you to attach and use an external device to remotely control the spec-
trum analyzer.

4.1.1 GPIB

The GPIB is a high-performance interface bus used to connect measuring instruments to a computer.
IEEE Standard 488.1-1978 defines the operations of the GPIB. Since the GPIB has a bus-configured in-
terface, connected devices are designated by assigning them a specific address. You can connectup to 15
devices in paralle] using a single bus. GPIB devices perform one or more of the following functicns:

¢ Talker Sends data to the bus. Only one active tatker can exist on the GPIB bus.
+ Listener  Receives daia from the bus. Multipie 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 JPC and REN messages
are referred to as system conirollers.

When there are multiple controllers attached to the bus, the system controller becomes the active controller
by default. Other devices that can act as controllers operate as addressable devices when the system is ac-
tivated.

The TCT (Take Control) interface message is used to set a controler other than the system controller as
the active controller. After this setting is made, the system controlier 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 {0 control the GPIB bus
»  Device message messages used to controf specific devices

4.1.2 GPIB Setup

(1) Coanecting the GPIB

The following figure shows the standard GPIB connector and how it can be coanected in paralicl, or
“stacked” with other connectors. Attach the GPIB connectors and secure them by tightening the
serews to prevent them from coming apart during use,

4-1
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GPIB connector

The foliowing conditions should be observed when using a GPIB mterface:

= The total GPIB cable length in a single bus system must not be more than 20m (you ¢an 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 singie 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 cabie iength in a system with five devices should be 10m or less (2m x 5 devices =
1), There is no restriction on the length of the cables between the individeal devices as
long as the total length does not exceed 10m. However, if you connect 10 devices or more,
make sure that at least some of the cables attaching the devices are less than 2m so that the
total is less than 20m.

(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 te set the GPIB address as required.
4, Press ENTER (Hz) to set the address.

4-2
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(3)

4.1 GPIB Remote Programming

Turning the display off
If the screen display is turned off, the speed of measurements made using GPIB coatrol 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 talker 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)
DCt 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 spectrm anatyzer, refer to the instruction 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 baffer.

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 untii 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)  Serial Polling Enable (SPE)
When the spectrum analyzer is receiving a message from an external device, it is in serial polling
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 (Serial
Polling Disable) message or the IFC message s 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 1 (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.

{4y  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 ( when the output buffer is cleared).

(53 Selected Device 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.

(6) Goto 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.

{7  Local Lockout {LLO)

The LLO message puts the spectrum analyzer in the local lockout mode. If 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 fo 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 will 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, queries (commands used to query re-
sponse data) and data. The procedure used to exchange these commands, gueries 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 buffer:

«. 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 controtier (1024 bytes).
Use either of the following two methods to clear this baffer:

« 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 ;, command message
analysis (by the parser) and response data generation. These are explained befow.

(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 s, to output data a query must be sent immediately before the data).

4-5
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4.1.6 Command Syntax

Command programs for the spectrum analyzer are defined using the following format:

<Space (space characters)>

(1} 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.

{2)  Space (Space Character)

You should separate the header from the data by one or more spaces, however spaces may be omit-
ted.

3y 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 Secticn 4.1.7 Data Formats.

(4)  Writing Multiple Commands

You can write multiple commands by separating them with semicolons in one fne.

4.1.7  Data Formats

The spectrum analyzer uses the following data formats for the input and output data.

(13 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

Lle -—-1 [Sign] ] { Number

{2y  Units

The table below lists the vnits that you can use.

Unit Exponent Description
G2 1Y Frequency
MZ 100 Freguency
KZ 10° Frequency
HZ 169 Frequency
VOLT 169 Voitage
MV 1073 Voltage
Uv 1078 Voltage
NV 107? Voltage
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 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 controller.
This section explains the status byte and event assignments operation models.

{1} Status Register

The spectrum analyzer uses the status register model defined by [EEE Standard 488.2-1987. This
consists of a condition register, an event register and an enable register.

Cendition Event  Enable
register register register
0 0 - & - ¢
1 - 1 - & - i
n-1 el Dn-1 - & - n-1
n n - & n
f 3 i

OR

(a) 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.

{by Event Register

The event register latches and retains the status information from the condition register (in scme
cases, It retains status changes).
Once the register is set, the condition is mamtained until a query command reads out the
information or the register is reset by means of the *CLS command.
No data can be written into the event register.

{¢} Enable Register
The enable register specifies which bit in the event register is to be used as the valid status to
generate & summary. The enable register is ANDed with the event register. The OR of the result
of the AND operation is generated as a summary. The summary is written into the following
status byte registers.
Any data can be written info the enable register.
The following three types of status registers are used in the spectrum analyzer:

4-8
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*  Status byte register
= Standard event register

«  Swandard operation status register

The arrangement of the status registers of the spectrum analyzer 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 butfer
— MSS$
Statas byte |
;‘egéster OPR ESB. MAV 3 2 UCAL
RQS

|

Service request

Figure 4-1 Arrangement of the Three Status Registers
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COPREVT? OPR
15
14 ||
13 .
12 |
11 1]
10,
o
Printing -
. 8 ||
Averaging
; M
» "ESR? ‘ESE
& 7
> Power on
5,1 8 | ] *STB? *SHE
| 1 — PR
; 4, Command & e
Measuring erTor , =
[ ] MSS | RGS R
i 8 Execution 4 SRQ
Sweeping o .
] — ESB
2 Device dependent | 3 § ]
error VAV 4
! Query 2 |
BIror 3
1] - 1 [
Calibrating s
Standard operation ‘ .
status register : —
Standard event el 0
register sats

Statas byte register

Figure 4-2 Details of the Three Status Registers
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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 1 when the Measuring bit of the oper-
ation status register is set to one.

PRINT @8;"OPR16” {An example of the program in N88BASIC)
OUTPUT 708;"*0PR16” {An example of the program for the HP200 and

300 series
The OPR (the summary of Operation Status Register) bit and ESB {the summary of
Event Status Register) bit of the status byte register are available.

The MSS bit of the status byie register is set to 1 when the OPR bit or the ESB bit is
set to one.

PRINT @8:"SRE16(” (An exampie of the program in N88BASIO)
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 ajlways 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 O
4 Measuring This is set to I at the end of sequence measurement
3 Sweeping This is set to 1 when sweeping is completed
2101 This is always O
0 Calibrating This is set to | when calibration data acquisition fin-
ishes
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(4)  Status Byte Register

The status byte register summarizes the information from the status register. In addition, a summary
of the status byte register is sent to the controller as a service request. As a resuit, this register oper-
ates slightty differently from the status register. This section expiains the status byte register.

The structure of the statas 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 writien in bit 6 of the status byte register.
+ Bit 6 of the enable register is always valid and cannot be changed.
»  Bil 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 (. 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 1. The MSS bit is the summary
bit for the entire status data structure.

The serial poll cannot read out the MSS bit. (How-
ever, the MSS bit is understeod to be | when the RQS
bitis 1.)

To read the MSS bit, use the common command
*STB?. The *STB? command can read out bit O to 5
and bit 7 of the status byte register and the MSS bit.
In this case, neither the status byte register nor the
MSS bit can be cleared.

The MSS bit cannot become 0 until all 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 buffer.
This instrement does not use this bit.

3tol

This is always 0

UCAL

This is set fo ! when an signal level error occurs
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 I when the spectrum analyzer is
switched on

6 This is always O

5 Command Error This is set to 1 when the parser finds a syntax error

4 Execution Error This is set to | when the systemn fails to execute an
instruction received as a GPIB command for some
reason {such as out-of-range parameter)

3 Device Dependent This is set to 1 when ervors other than command

Error errors, eXecution errars, or query errors occur

2 Query Error This is set to ! when no data exists or data has been
deleted when Lhe controller 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

www.valuetronics.com
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4.1.9 GPIB Command Codes

The following tables list the GPIB commands by function,

Listener Code Column:  An asterisk (*) in the Listener Code Column indicates that the function re-
quires numeric data together with the fanction code.
The sign /**#/ in the Listener Code Colummn indicates that the funetion requires
character string data together with the function code.
[ON1, [ON,] and numeric data are omissible.
String data such as file name, label and so on can receive characters, which are
found after the command and prior to the delimiter, as input values. However,
when data begins with a “/”, the characters between /" and /" are received as
input.

Output Format Column: A comma (,} in the Qutput Format column 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 Forrmat

Center frequency CF* CF? Center frequency
CF Step size CS# CSs? CFE Step frequency
CF Step AUTO CA CA? 0:Manual/ 1:Auto
Start frequency FA® EAY Start frequency
Stop frequency FB* FR? | Stop frequency
Frequency span Sp* Sp? Span frequency
Full span FS — —
Zero span 78 — _—
Peak zoom PKZ0OO0OM e e
Last span LTSP e —

1.SPAN e —

4-14
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Table 4-2 Level

) ) Talker Request
Function Listener Code
Code Output Format
Reference level RL* RL? Reference level
Attenuator AT* AT? ATT level
Attenuator auto AA AA? 0:Manual/ ¥:Auto
Input impedance
500 OHM 50 OHM? 0: 500hm
756 OHM 75 12 750km
XaB/div DD* DD? 0. 1048
I: 5dB
2: 2dB
3: 1dB
Linear X1 LL} e —
Level offset RO*, (RON*) RO? Level
ON RO*, (RON™) ROON7? 0:OFF
OFF ROF 10N
Table 4-3 Unit
Talker Request
Function Listener Code
: : Code CGutput Format
Displayed unit o UNIT? See *1.
— UN? See *1.
dBm AUNITS DBM AUUNITS? See *1.
KSA _— e
UB e R
dBmV AUNITS DBMV | AUNITS? See *1
KSB — —
UM e —
dBuv AUNITS DBUV AUNITS? See *1
KSC oo —_
uu - e
Volts AUNITS V AUNITS? See *1
KSD R
Watts AUNITS W AUNITS? See *1,

#1 0:dBm/ 2 dBm V/2:dBUV/SIV/GW

www.valuetronics.com
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Table 4-4 Sweep Mode

Talker Request

Fanction Listener Code
Code Output Format
Sweep mode
Normal CONTS SWM? 0:Normal & Full
SN 1:Normal & Window
Single 51 20:Single & Fuli
SNGLS 21:Single & Window
Reset & Start 15 —_ S—
{‘Take sweep)
Reset & Start SR - o

Table 4-5 Sweep Time

Talker Request

Function Listener Code
Code Qutput Format
Sweep time SW* SW? Sweep Time
ST ST? Sweep Time
Sweep auto AS AS? 0:Manual/ [:Auto
(GGate Sig External ON | GEX]1 GEXON? :0FF
OFF | GEXO 1:ON

Table 4-6 Bandwidth

Talker Reguoest

Function Listener Code
Code Gutput Format
RBW RB* RB? RBW frequency
RBW auto BA BA? (:Manual/ 1:Auto
VBW VB* VRB? VBW freguency
VBW auto VA VA? O:Manual/ 1:Auto
Couple all aato AL AL? 0:Manual/ 1:Auto
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4.1 GPIB Remote Programming

Talker Request

Function Listener Code
- Code Output Format
Marker ON MN* (¥} MN? 0: OFF
i: 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 MEKOFF — S
MO - e
Normal marker MEKN* P —
(Delta Marker OFF) MEK™* — —_
Delta Marker ON MEKD —— —_
' MTH* e —_—
Normal marker absolute
value
Frequency e MD¥FET? Normal MKR frequency
Level n MDIL1? Normal MKR level
Deita marker absolute
value
Frequency — MDF2? Delta MKR frequency
Level o MDL2? Deita MKR level
Fixed delta marker ON | FXN* FX? 0:0FF
OFF | FXF ' 1:ON
Marker step size MPM* MPM? Frequency
Marker step auto MPA MPA? O:Manual/ 1: Auto
Signal track ON SGN 5G? 0:0OFF
QFF 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.
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Table 4-8 Peak Search

Talker Request

Function Listener Code
Code QOutput Format
Pealc search MEPK - —
PS — e
NEXT peak NXP R —
NEXT peak left NXL — —
NEXT peak right NXR ] e ——
MIN search MIS — e
MAX-MIN search MMS -
Continuously peak ON | CPN Cp? (:OFF
OFF | CPF 1ON
Peak A Y div D& DY? AY (real value)
Peak range Normal PSN PKRNG? O0:ALL
Upper side | PSU 1:Up
Lower side | PSL 2:Low

. Table 4-9 Sound

Talker Request

Function Listener Code :
Code Output 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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Tatker Request
Function Listener Code
Code Output Format

MKR-»CF MKCF e R

MC — e
MEKRA—CF MTCF — J—
MKR—REF MKRL — S

MR e —
Peak—CE PKCF e —_—
Peak->REF PKRL — -
MERA--»SPAN MTSP — e

DS — —_—
MEKR-—CF step MKCS o —

MO — -
MEKRA-->CE step MTCS e e

Ml —_ —
MKR—MKR step MEMKS — e

M2 —_— P
MKRA—MKR step MTMKS — —

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 R -
LI — ] e
VIDEO Trigger TM VID — —
VI*# VI? Level (integer}
External Trigger T™M EXT e —
BEX EX? Level (real value)}
Trigger slope + TRIGSLP+ TRIGSL.P? 0+
- TRIGSLP- i:-
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Table 4-12 Trace {1 of 2}

Tatker Request
Function Listener Code
Code Output Format
Trace A e TA? 0: Write
1: View
2: Blank
3: Max Hold
4: Min Hold
5: Averaging
A write AW - s
A view AV R P
A blank AB - e
A max hold AM — e
A min hold AMIN —_— —
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: Continuous
AG1 1:1 time
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 R—
B blank BB B — s
B max hold BM —_— —
B min hold BMIN —_— ——
B averaging times BG* BG? Average times
Start BGR e e
Stop BGS e — —_
Pause BGP | BGPY 0. Continue
Continue BGC 1: Pause
1 time BGSGL BGSGL?Y (: Continuous
BG1 L:1 time
Continuous | BGCNT
BGEH
Store A—B BSTORE — —
Store B—A ASTORE — —

4-20
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4.1 GPIB Remote Programming

Talker Request

Function Listener Code
Code Output Formeat
Detector mode A
Normal DET NRM DET? 0: Normal
DTN DM? 1: Positive
Positive DET POS 2: Negative
DTP 3: Samptle
Negative DET NEG
DTG
Sampie DET SMP
DTS
Detector mode B
Normal DETB NRM DETB? 0: Normal
DTBN DMB? 1+ 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 | DL*, (DLN®) DLON? 0: OFF
OFF | DLF 1: ON
Reference line RILN* RLN? Level
ON | RLN* RLON? 0: OFF
OFF | RLF 1: ON
Window ON WDO ON WDO? 0:OFF/ 1:ON
WN WN?
OFF WDO OFF
WFE
Window center position | WLX* WIX? Frequency
width WDX* WhHX? Frequency
start position WTE* WTE? Frequency
exit position WPEF* WPE? Frequency
Zoom in WDOZM IN e —
out WDGOZM OUT — .
Window sweep ON | WDOSWP ON — e
OFF | WDOSWP OFF — e
Title ON LON/#*%/ LB? Label
OFF LOF
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Table 4-14 Pass-Fail Judgment

Talker Request

Function Listener Code
Code Output Format
Pass/Fail ON PEN PFON? {): 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 Output Format
Noise/Hz NJ* NI? Frequency
dBm/Hz NIM NION? 0: OFF
dBuvV/Hz NIU I: dBm/Hz
dBc/Hz NIC 2: dBUV/VHz
OFF NIF 3. dBe/Hz
Noise/Hz value —_— NIRES? Level
XdB down width MEKBW* MEBW? Level
XdB down XDB — —
XdB down left XDL — e
XdB down right XDR e e
XdB relative DCG DC? 0:Relative
abs, left DC 1:Absolute (left side)
abs. right De? 2:Absolute (right side)
Continaous dB down ON| CDB ON ChB? 0:OFF/ 1:ON
OFF| CDB OFF
3rd Order meas PKTHIRD . e
AM Modulation {(BAM) | - AMMOD? o
ON | AMMOD [ON] AMMODON? (. OFF
OFF: AMMOD OFF 1:ON

Table 4-16 Auto Tuning

Function

Listener Code

Talker Request

Code

Qusput Format

Auto Tune

TN

422
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Talker Request

Function Listener Code
Code Output Format

Resolution 1kHz CNG CNORD? G: 1kHz

100Hz CN1 1 100Hz

10Hz CN2 2. 10Hz

117 CN3 3:1Hz
Counter ON COUNT ON COUNT? 0:0OFF

OFF COUNT OFF 1:ON

Counter value — CNRES? Frequency

Table 4-18 Poweyr Measurement

Talker Request

Function Lastener Code -
Code Output Format
Channel power PWCH PW(CH? Leved
PWCHON? 0: OFF/ 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? 1-999
Power OFF PWM e R
Table 4-19 OBW
Talker Reguest
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 Request

Code Output Format
ACP execution ACP ACP? Lower. Upper
ON ACP ACPON? 0: OFF
OFF ACP OFF 1 ON
ACPCS ADCH* ADCH? Chansnel Spacing (adjacent)
ACP BS ADBS* ADBS? Specified Bandwidth
ACP (alternate) ADCHSCION]*® ADCHSC? Channe! 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 Output Format
TG ON TG TG? {: OFF
OFF TGE I: ON
TG level TGL* TGL? TG level
TG freq. adjust TGM* TOM? Freguency
TG freg. adjust auto TGA e —
Execute Normalize NORM EX — —
Normalize ON NORM ON NORM? 0: OFF
OFF NORM OFF i: ON
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Table 4-22 EMC

4.1 GPIB Remote Programming

Talker Request

Function Listener Code
Code Output Format
EMC trace direction
QP EMCDET QP EMCDLET? 0:Normal
Peak EMCDET PEAK 1:QP
Notrmal EMCDET NRM 3 PEAK
QP BW Oktiz OP1
120kHz QP2
AUTO QPAUTO QPAUTO? :AUTO
QA QA? 2:9kHz
3:120kHz
Antenna selection
Dipole ANTO ANT? 0:0FF
(TP1722) ANO 1:Dipole
Log-periodic ANTI 2:Log-periodic
(UHALP9107) | ANI 3:Biconical
Biconical ANT2 4:Bilog
(BBA9106) N 5:User correctable
Bilog ANT3
(EMCO3142) AN3
User correctable | ANT4
AN4
Antenma OFF ANT QFF
Al
User-definable
Table input CRIN =% (*1} —_— ——
Table deletion CRDEL —_— S—
Antenna mode CR ANT CR? (: Antenna
Level mode CR LVL i: Level

(1) When specifying the parameters, enter the frequency followed by the level.
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Table 4-23 Calibration

Talker Request

Function Listener Code
Code Gutput Format

CAL ALL CLA o —

Total gain CLG — I

IF step AMP CLSTEP o —

1Tt — —

RBW switch CLRBW _— JE—

T2 — —

Log linearity CLLOG _ .

IT3 — -

AMPTD MAG CLMAG o —

IT4 — —

PBW CLPWB e ——

116 — i

CAL level CLN* CL? Level

ON CLN* CLON? 0: OFF
CLF 1: ON

OFF

{f correction ON FCON FC? 0:0OFF/ 1:.0N
FCN
OFF FC OFF
ECF

CAL correction ON CC ON e 0:OFF/ 1:0N
CON
OFF | CC OFF
CCF

Table 4-24 Data Save/Recall (1 of 2)

Talker Request

Function Listener Code
Code Output Format

Save register SVi — N

SV2 _ —_

SV3 o —

SVA -

svs == —

SV6 — j—

SV7 — —

SV8 - ——

SV9 — —

SV10 — —

Save file SV D 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 - -
DEL3 N
DELA — _—
DELS — —
DEL6 s S
DEL7 — —
DELS —_ I
DELY — i
DEL L0 — e
Delete file DEL FD- file name | — e
(*)
Recall register RCI - —
RC2 — —
RC3 — —
RC4 — -
RCS —_ —
RCH — —
RC7 e —
RCE f— U
RCO — —_—
RC10 B —
Recall file RCFD: file name | — —
&)

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

: OFF
: ON
: OFF
ON

— T 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 L ESCP
PCL PRTCMD PCL. 2 ESCP-R
Print size
Large PSIZE LRG PSIZE? (: Small
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 Qutput Format
Preset P e R
Table 4-27 Trace Data [/O
_ Talker Reguest
Function Listener Code -
Code Output Format
A trace I/O ASCII TAA TAA? ASCII 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 —
STB readout o =STR? 0-255
SRE Read/Write *SRE* *SRE" 0-255
ESR readout —_ *ESRY? 0-255
ESE Read/Write *ESE* *ESE? (255
OS8R readout —_ OPREVT? 0-65535
OSER readout OPR OPR? 0-65535
- SRQ interruption ON S0 e —
SRQ interruption OFF 51 o o
SRQ status ciear 52 - B—
Service request mask RQS* RQS? 0-255
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Table 4-29 Miscellaneous

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 — s
LF<EOI> DLA4 — —
T step up 4 UpP P e
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? 0: OFF
OFF ANNOT OFF I ON
Date SETDATE SETDATE? YYMMDD
{for example: 980528)
Time SETTIME SETTIME? HHMMSS
(for example: 130530)
Device ID output — *TDN? Manufacturer name, Model,
Serial number, Revision
Self Test — ®TST? 1 CPU *1)
2 :AD
4 : Lock Detector
8 :Total Gain
16: Cal Signal
32: RF ATT
64: Variable Gain AMP
128: IF Step AMP
256: RBW SWR
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

5

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 1n HP200 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 PCY980T series (GPIB address = 8).

Example PC-1:  Master reset the device and set center frequency to 30 MHz,

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 100 kHz.

ISET IFCISET REN ’

PRINT @8;"UU RLE7DB” * Set REF level to 87 dBuV
PRINT @8;"DD5DB” > Set5 dB/div

PRINT @8;"RB100KZ” > Set RBW to 100 kHz
STOP

END

Example PC-3:  Assign numeric value to variable.

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 to 20 dB.

STOP

END

Example PC-4:  Save set data to or recall it from register 5.

ISET IFC:ISET REN ’
TITLE$="R3131 SPECTRUM ANALYZER” °  Define a label.

PRINT @8;"CF30MZ SP1MZ DTP” * Seteach data.

PRINT @8;"L.ON/” +TITLES +7/ > Label ON

PRINT @8&;"SV5” * Save values in regster 5.

PRINT @8;"CF1GZ SP200MZ” » Change center frequency and
freguency span.

PRINT @&;"R(C5” > Recall values from register 5.

STOP

END

4-31
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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 MHz.

10 QUTPUT 701;7iP”
20 QUTPUT 701;,"CF30MZ”
30 END

Example HP-2:  Set reference level to -20 dBm (5 dB/div), reselution 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 7G1;"RC5” I Recall the register 5.
QUTPUT 701,"RC/FD:FILECGL.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 output
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.

Qutput Format
Frequency xD.DDDDDDDDDDD ExDD CREF
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.DDBDDDDD 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)

10
26

30
40
50
60
70

16
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Sample Programs for PC9801 series (GPIB address = 8)

Example PC-5:  Output marker level (numerical variable)

ISET IFC:ISET REN ’

PRINT @8;"CF30MZ SPIMZ MK30MZ” *  Center frequency, frequency span, marker
ON

PRINT @%;"ML?” > Marker level?

PRINT @§;MI. > Read marker level.

PRINT "MARKER LEVEL="ML > Display the result.

STOP

END

Sample result: MARKER LEVEL=-16.22

Example PC-6:  Qutput center frequency (character variable)

ISET IFC:ISET REN '
PRINT @8;"CF??

INPUT @8,CF5 " Read center frequency.
PRINT CF$ > Display the result.
STOP

END

Sample result: 30.000E+6

Example PC-7:  Output level and its unit

ISET IFC:ISET REN ’

PRINT @8;"RL?"

INPUT @8;RE$ * Read REF level.
PRINT @8;"UN?"

INPUT @8:UN " Read unit for level
PRINT RES,”:".UN > Display the result
STOP

END

Sample result: 0.0E«0:0)

Example PC-8: Execute 6 dB down and then output frequency and level values (multiple ltems),

ISET IFC:ISET REN ’

PRINT @8;"CF30MZ SP20MZ” > Set center frequency and frequency span.
PRINT @&"MKBWODEB PS XDB” °  Execute 6 dB down.
PRINT @8&;”"MFL?”” " Read frequency and level for marker position

at the same time.
INPUT @8;MIZML
PRINT "MARKER FREQ="MF;" MARKER LEVEL=":ML
STOP
END

Sample result: MARKER FREQ=400000: MARKER LEVEL=1.16
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Example PC-9:  Execute OBW and output the result,

10 ISET IFCISET REN ’

20 PRINT @8;"CH3I0MZ” * Setindividual 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 cccupied bandwidth,
90 PRINT “OBW=",0BW,”:Fc="FC"

100 STOP

110 END

Sample reselt; OBW = 171000 : Fc = 2.503E4+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;"ML?”

60 INPUT @8:A " Read peak level.

70 PRINT @8;"NXP”

80 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 [evel.
130 PRINT”1st PK=":A;"2nd Pk=";B:;":3rd PK=";C

140 STOP

150 END

Sample result; 1st PK=-9.44:2nd PK=-10.00:3rd PK=-11.84

4-35
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Samptle 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: A$=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 (multipie
values).

OUTPUT 701;,"MFL?
ENTER 705:M{MI
END

Sample result: Mf=1.8E+9 Ml=-65.15

Example HP-10: With NEXT PEAK function, read 2nd and following 10 peak levels of the signal.

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 MI(1)=-58.22... Mi(9)=-70.26
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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 ——
i 51 101 151 201 251 301 351 401 451 501

Number of data points

4-37
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Trace data can be in input or output i either ASCII or binary format.

High-order byte for Lst point

Low-order byte for st point

10 method Content
ASCI format | DDDD CRLF
4
T Deilimi&-:r
Data for one point
Four-byte data without header
Input GPIB code Output GPIB code

Memory A TAA TAA?

Memory B TAB TAR?
Binary format | DDDD ... ... oo DD DD + EOI

| Delimiter

Low-order byte for 501st 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?

Execute interface clear and remote enable.

Specify ASCII output from memory A.

{1) Sample Programs for PCY9801 series {GPIB address = 8)
Example PC-11: Qutput data from memory A in ASCI] format.

10 ISET {FCISET REN ’
20 DIM TR(501)
36 PRINT @8;"DLODTG” 7 Setto negative detector.
40 PRINT @8;"TAAY’ ’
50 FOR I=0 TO 500
60 INPUT @3, TR(I} * Fetch data for 501 points.
70 PRINT L,"="TR(D)
80 NEXTI
0 END

4-38
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Example PC-12: Output data from memory A in binary format.
1G ISET IFCISET REN > Execute interface clear and remote enable.
20 DIM TR{501)
30 PRINT @8:"DL2DTG” * Setto negative detector,
40 PRINT @8;"TBA?” > Specify binary output from memory A.
50 WBRYTH &IAE &HSF, &H3E, &H48; °  Cancel listener and address PC9801 o #30 as
60 > listener and this device to #8 as talker.,
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 1601 points
160 PRINT L"=";TR{)
110 NEXTI
120 WBYTE&H3E &5F,; * (Cancel 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 ASCII 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 ¢lear and remote
enabie.

DIM DT(501

Am(:ST=3.14/100

PRINT @8:"AB TBA” " Specify binary 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
talker and this device to #8 as Hstener.
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.

5

NEXT1

WBYTE:DTGE00DN256,DT{500) " When the last data is input, send EO! sig-
MOD256@ nal.

PRINT @8;”AV” A VIEW

STOP

END
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(2)
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4.1 GPIB Remote Programming

Sample Programs for HP200, HP3() series (GPIB address = 1)
Example HP-11: Output data from memory A in ASCH format,

DM Tr(500) ' Reserve 501 variables.

QUTPUT 701;,"DL3” f Set delimiter to CR LE

OQUTPUT 701, TAAT” f Specify ASCII output from memory A,
FOR 1=0 TO 560 ! Repeat data fetching 501 times.
ENTER 701;Tr({l)

NEXTI

END

Example HP-12: Ouput data from memery B in binary format.

DIM Tr(500) ! Reserve 501 variables.

OUTPUT 701,"DL2” ! Set delimiter to EO!

OQUTPUT 701;,"TBB?” I Specify binary cutput from memory B.

ENTER 701 USING”%. W™ Tr(*) ! Read the data repeating word type conversion till

EQ1 is encountered.
END

NOTE:

For ASCII data, make sure the number of I/0 operations is set to 501. For binary data, reserve data for
501 points, and use EQI as the delimiter,

10
20
30

40
30
60

Example HP-13: Output data from memory A in ASCI format,

INTEGER Tr{500)} !

OUTPUT 701;"TAA” I Specify ASCII input to memory A.

FOR 1=0 TO 500 ! Repeat inputting variable Tr (501 variables reserved)
5301 times

QUTPUT 701;Tr(k)

NEXTI

END

NOTE:

It is necessary to set the spectrum analyzer to VIEW mode before executing the program. Afier the pro-
gram has been executed, pressing the VIEW key allows you to check the input resull.

16
20
30

40

Example HP-14: Output data from memory B in binary format.

INTEGER Tr(500} !

QUTPUT 701;"TBB” ! Specify binary input to memory B,

OUTPUT 701 USING # W™ Tr(),END | Input 501 pieces of word size data and attach
EOI following the last data.

END

4-41
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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 resull,

2. For ASCII data, make sure the number of I/Q operations is set to 501. For binary data, reserve data for 501
points, and use EQI as the delimiter.

4-42
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4.1 GPIB Remote Programining

Sample Programs for PC9801 series (GPIB address = 8)

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 signai 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

www.valuetronics.com

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.

Mauake the sweep-end bit of the
operation status register enable.

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 result.
Display the measurement result.
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Example PC-17: Read the peak frequency and the level on every end of single sweeping. (when

using SRQ signal}.

1G ISET IFC:ISET REN

20 SPA=8
36 PRINT @SPA;”ST”
40 ON SRQ GOSUB *55R(Q

56 PRINT @SPA;"*CLS”
60 PRINT @SPA:"OPRE”

70 PRINT @SPA;”*SRE128”
80 PRINT @8PA;"S0”

90 *LOOP

100 SEND=(

110 PRINT @SPA;"SR”
120 SRQ ON

130 *WINT
140 IF SEND=0 THEN GOTO *WINT
150 PRINT @8PA;"PS”
160  PRINT @SPA;"MFLY”
170 INPUT @SPA:MEMIL.
180  PRINT "Peak Freq:”;MF;” Peak Level:”;ML
190  GOTO *LOOP

200

210 *SSRQ

220 POLL SPAS
230 SEND=1
240 RETURN
250

260 END

4-44
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Send IFC signal and set REN signal in
one.

Set GPIB address (8) in variable.

Set in single sweeping mode.

Decline the SRQ interrupt processing
routine. '

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.
Display the read data.

Repeat the sweepmg.

SRE interrupt processing routine.
Read the status byte.

Set the Sweep-end fiag 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 Programiming

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 status byte.

Begin the sweeping.

Request the ocutput 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 SRQ 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

www.valuetronics.com

Set GPIB address (8) in a variable.

Set the center frequency to 1500 MHz.
Set the frequency span to 250kHz.

Set RBW to [kHz and VBW {0 10kHz.
Set the sweeping time at 20 seconds.
Set the detector mode to positive.

Set the channet space to 50kHz.

Set the bandwidth to 21kHz.

Make the sweep-end bit of the
operation status register enable.

Clear the status byte.

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.

Reqguest the output of the ACP measurement
resuli.

Read the ACP measurement resuli.
Display the measurement result.
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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
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Example HP-17; Read both the peak frequency and the levei at the end of a single sweep (when

Set GPIB address (8) in a variable.
Set in single 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 out mode of SRQ
signal.

Clear the Sweep-end flag.
Begin the sweeping.

Make the SRQ wnterruption enable.

Wait untit SRQ interruption occurs.
Execute the peak search.

Request the ontput of the marker data.
Read the peak frequency and the level.
Display the read data.

Repeat the sweeping.

SR 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 R8-232 Remote Control Function

4.2  RS-232 Remote Control Function

Most controflers {such as personal computers) do not have a GPIB interface, but the R313 1 series can stiil
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 functions can be controlled by serial control,

«  Measerement conditions setep; Measurement conditions each can be input in much the same as the

«  Output of the setup status:

*  Status:

4.2.3 Parameter Setup Window

ADMANTEST R313t

REF —20.0 dBn
1047

key operation on the front panel.

Both the setup status and data can be read out.

Status bytes which show the current status of the spectram analyzer

can be read out in the same way GPIB readouts.

Dec & 1030012

ATT 1048 & wrt B_blrk
] Sl

SENTER 00,0000 MHz  SPAM SO0 kHz
BEW 10 kHz  YEW 10 kHz  SWF 50 me

Figure 4-4 Parameter Setup

AT
Moo D

Baud Rote

RO bps

Lerath
7/ a

Stop Bit
EN L]

L

Paritu

(GRD ¢ EVEN

HONS BOFF

On /UFF

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,

www.valuetronics.com
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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 controller side needs more connections for input
and output.

NOTE:
1. When you send or receive data using the cable connections shown in Figure 446, 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 a cable with
cross-connection to connect the controller to the spectrum analyzer. Flow control is not performed using CTS
or RTS. Set XON/XOFF to valid (ON) to perform flow confrol.

4-48
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9pin Opin
2RxD 3TxD
3TxD 2 RxD
Spectrum > GND > GND Controtier
Analyzer == 4 DTR side
side
e 6 PSR
1 DCD
—— 7 RTS
e 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

www.valuetronics.com
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4.2 RS-232 Remote Control Function

4.2.5 Data Format

Transmission messages between the spectrum analyzer and the controiler are in ASCII code character
strings and followed by carriage returns (CR) and line feeds (LF).

-——— |C{F |7 |CR|LF
Spectrum Controlier
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 DLO or DL3). The output data of this RS-
232 and GPIB are the same number of characters except delimiters (CR and LEF),

4-30
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4.2.6 Differences Between RS-232 and GPIB

+  Command code

Trace data input or output can only he formatted in ASCIL

NOTE:  The following commands are unavailable: TBA and TBB.

4.2.7 Panel Control
During remote control operation, spectrum analyzer panel control s 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.
4.2.8 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” COMI1: 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 GPIB operation register i8 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

4-51%
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5 SPECIFICATIONS

SPECIFICATIONS
(13  Frequency
Characteristics Description
Frequency range OkHz wo 3GHz

Frequency read accuracy

=(Frequency reading x Frequency reference accuracy
+ Span x Span accuracy '
+ (1,15 x Resolution bandwidth + 1kHz)

Marker frequency counter

+(Marker frequency x Frequency reference accuracy + 11.5D)

accuracy {S/N > 25dB, SPAN < 200MHz)
Marker frequency counter 1Hz to 1kHz
resolution
Frequency reference source accu- x 2ppm/Year

racy

+ Sppm/Operating environment range

Frequency span

Zero, 50kHz to 3GHz

Frequency span accuracy

<& 3%

Frequency span settable range

Zero, 10kHz to 3GHz (R3131 A 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%
<i5:1

6dB bandwidth

OkHz. 120kHz

Video bandwidth

10Hz to 1MHz1,10 sequence

www.valuetronics.com
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(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=20dB), £30VDC
R3131A4304Bm(INPUT ATT=30dB), £50VDC

Display range

Logarithmic 10dB/div8div
1,2,53dB/div 10div
Linear (10% of the reference level)/div

Reference level range

Logarithmic -64dBm to +40dBm
Linear +14L1UV to +22.36V
Input attenvator range 0 to 50dB 10dB step
(3)  Sweep
Characteristics Description
Sweep time 50ms to 500ms
Sweep time accuracy S 3%
Trigger mode . FREE RUN, VIDEO, EXT. LINE
Sweep mode REPEAT, SINGLE

(4} Dynamic Range

Characteristics Description
Average noise level -113dBm + 2 £ (GHz)dB
(RBW 1kHz, VBW 10Hz, ATT 0dB, f = IMHz}
1dB gain compression > -5dBm (Mixer input level, f = 20MHz}
Secondary harmonic distortion <-70dB

(f = 10MHz, Mixer input level -30dBm)

Two-signal third order intermodu- <-70dB
lation distortion (f = 10MHz, Mixer input level -30dBm,
Frequency difference between 2 signais)
Other spurious factors related to < -60dB
the input {Offset > 20kHz, Mixer input level -30 dBm)
Residual responses < -100dB

{f = 10MHz, ATT -0dBm, Inpot termination with 50£2}

Lh
7
b3
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5 SPECIFICATIONS

Characteristics

Description

Calibration signat

30MHz. -20dBm % 0.3dB

Frequency response

<+ (.5dB (100kHz to 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

<+ (.5dB, (0 to -20dB) {after self calibration)
< =+ 1.5dB/70dB(after self calibration)
<+ 1.04B/10dB (after self calibration}
<+ 0.2dB/1dB{(after self calibration)
within = 5% of the reference level

Input attenuator switching accu-
racy

<+ 0.3dB (0 to 30dB)
(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 10 0dBm, ATT = 10dB, 2dB/div,
RBW = 300kHz, { > 100kHz, after self calibration)

(6) Input/Output

Characteristics Description
RF input
Connector/Impedance N-type female. 50£2 {nominai)
VSWR < 1.5 (100kHz to 2GHz, AT'Y = 10dB)
<

2.0(9kHz to 3GHz. ATT = 10dB)

10 MHz reference inpus
Input range

BNC female, 50€2
-10dBm to + 10dBm

External trigger mput

BNC female, 10k€) (nominal), DC connection
Refer to item (73 for the external gate signal specifications.

Phone output

Small size monophonic female
802

GPIB interface

TEEE-488 bus connector

Serial interface

D-SUB @ pin

Printer interface

D-SUB 25 pin, ESC/B, ESC/P-R, PCL

Floppy drive

3.5 inch, MS-DOS format

age

Probe power supply output voli-

+12.4V,-12.4V

{Maximum output current: 100mA for each voltage source)
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{7)  Specifications for the External Gate Signal

The specifications for the external gate signal used with gated sweeps are shown below.

Input signal

Gate signal

{ay tl
RBW i1
iMHz more than 2jisec
300kHz more than 15usec
100kHz more than 20usec
30kH=z more than 50usec
10kHz more than 180usec
{by 2
12 2 lusec
(cy 3
SWP Time 3
SWP Time < 50sec

more than 18psec

50sec <SWP Time < 100sec more than 28jLsec

100sec <SWP Time < 200sec more than 58tsec

200sec <SWP Time

more than 108psec

5-4
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(8)  General Specifications

Characteristics Description
Operating environment range 0°C to +50°C, Relative humidity 85% or less (without condensation)
Storage environment range -20°C to +60°C, Relative humidity 85% or less
AC input power souice Automatic switching to 100VAC or 200VAC

For 106VAC ; 100 to 120VAC, 50 to 60Hz
For 200VAC : 220 to 240VAC, 50 10 60Hz

Power consumption 200VA or below
Mass 12 kg or less
Dimensions approximately 424 (W) x 177 (H) x 300 (D) mm

fnot including projections such as rabber feet and connectors)

{9)  Specifications for the instrament equipped with TG option (Option 74)

Characteristics Description
Frequency range 100kHz to 3.0GHz
Output level range 0 to0 -59.9dBm
(Resolution) {0.1dB step)
Ouiput level accuracy <z 0.5dB

(30Mlz, -10dBm, 20°C 10 30°C)

Output level fiatness <+ 1.0dB (100kHz to 1GHz)
<= 1.5dB (100kHz 1o 3GHz)
{-10dBm, referenced to 30MHz)

Output level switching error <+ 1.0dB (100kHz to 1GHz) {output level = -30dBm;
<+ 2.0dB (100kHz 0 2.6GHz}
<+ 3.0dB (9kHz 1o 3.0GHz)
(referenced to -10dBm)

Outpat spurious

Harmonics < -20dBc (output level = -10dBm)
Non-harmonics < -30dBe (output level = -10dBm)
Dyramic range <-100dBm

(TG leakage) {input ATT 0dB)
Outpur VSWR < 2 (nominal}
(ontput level £ -10dBm)
Maximum input signal level z 15dBm
+ 1OV
Mass I kg or less
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APPENDIX 1 ERROR MESSAGH

Error No. Error Message Description
G0l Span is set O Hz. Zere 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 scule.
003 QP detector is activate QP detection mode 13 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 to10 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 tc Write mode.
008 Calculated power is out The display line cannot be displayed because the
of range. measurernent result is out of range.
009 No peak is detected. No corresponding peak has been detected.
(19 Parameter is set over The set parameter s incorrect.
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 occwred.
Calibration failure.
101 LOGLINEARITY: A calibration efror occusred.
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 occurred.
Calibration fatlure.
105 (Cal data is not enough. Conditions required for execution have not been
Pis execuie Cal All met.
Piease execute Cal All
106 Calibration signal s No calibration signal has been detected.
not detected,
150 Self Test failure. Self sest detected an error.
Pls report to qualified Please contact a qualified service representative,
service person.
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Error No. Error Message Description
151 Self Test faiture. Self test detected an error.
Pls report to qualified service person. Please contact a qualified service representative:
i52 Self Test faiture, Self test detected un error.
Pls report to qualified service person. Piease contact a qualified service representative.
153 Self Test {failore. Self test detected an error.
Pis report to qualified service person. Please contact a gualified service representative.
154 Self Test failare. Self test detected an error.
Pls report to qualified service persomn. Please contact a quahified service representative.
155 Broken Freq-Core data. Freq-Corr data has been destroyed.
Pls report to gualified service person. Please contact a qualified service representative.
200 Iilegal parameters. The specified parameter is wrong.
201 Software version unmatched. This software version is incompatible.
202 Can’t format a device. The disk cannot be formatted properly.
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 communicabie.
206 Read error. The file cannot be read out.
207 File not found. No file has been found.
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 repiaced with another while it was
being accessad.
211 No disk space. There is no space on the disk.
212 Read-only file. This is a read-oniy file.
213 Read-only media. This 15 a read-only medta.
214 Root directory full. The Root directory is full.
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 nwmrber is over 999 The file number exceeded 999.
Pis reset lile counter. Please reset the file counter.
Al-2

www.valuetronics.com




R3131 Spectrum Analyzer Operation Manual

APPENDIX 1 ERROR MESSAGE

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, Ausomatic TG frequency adjustments cannot be
Pis report to qualified service person. performed.
Please contact qualified service personnel for
repair information.
802 TG Unleveled. An abnormal TG level is detected.
Pls report to qualified service person. | Please contact qualified service personnel for
repair information.
803 Normalize buffer full. There is not enough memory to store the normal-

ization data.
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APPENDIX 2 GLOSSARY

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, smalier bandwidths improve reso-
tution so the resolution of the spectrum analyzer should be expressed using the nasrowest resolution band-
width (See Figure A2-1{b} below}.

RBW =resolution bandwidth RBW RBW
o] e

Signal spacing

I
!
34dB
A 1 RBW < Signal spacing

i

H

I

I\

I\

Resoluliuambandwidlh Resojution

@) (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 evel set for this uppermost scale is called the
reference level.

The reference level is modified by the IF GAIN key and the input attenuator, and is displayed in dBm or dBys.
The absolute accuracy of this display is the reference level 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 spectram 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 resotution 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 calculation) the spurious signal generated by
the spectrum anakyzer 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 impuise 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 guasi peak value.
There are two standards which affect this sort of measurement: JRTC for Japan only, and CISPR (Interna-
tional Special Committee on Radio Interference ) which applies interaationally.

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 spectrum 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.

AZ-2
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Non-higher Harmonic Spurious:  This is a spurioas signal of a certain inherent frequency generated
by the spectrum analyzer itself, This is also calied residual re-
sponse.

Spurious Response

This is distortion caused by higher harmonic spurious signals generated in the input mixer when the signai
level is increased.

The range that can be used without distortion varies according to the input fevel 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 [ /. 2nd order
harmonics

80 +— 70dB

-70

-80 I
-30 l

100 ’ 3rd order

harmenies
10 / i ‘ ! L

Display level {dB)

60 40 20 0«20 440
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 toop of the
analyzer. This noise will appear in the vicinity of the spectrum on the screer.

To compensate for this, the sideband of the analyzer is defined so that signais 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 apait

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 following 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

&1z [dB]. or about 30 dB; consequently, it is expressed as -100 dB/Hz at 20 kHz apart from the
carrier when the resolution bandwidth is 1 kHz.

A2-3
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704dB

il [ D

(&) (&

Figure A2-4 Noise Sidebands

Bandwidth Selectivity

The bandpass filter normally attenuates using a Gaussian distribution instead of the se-called rectanguiar
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 alsc be defined. The ratio between the
3 dB width and 60 dB width is expressed as the bandwidth selectivity {BWo0 dB/BW3 dB),

BWeo g —™ e

BWs.um

60 dB

(#) Separation of signal at different levels () 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.

A2-4
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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 1 .

VANIIUAN
A JIN N

Figure A2-6 Bandwidth Switching Accuracy

A2-5%
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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 Hable 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 shali 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 original 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 responsible 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
Mihldorfstr. 15 (P.O.B. 80 1429, D-81614 Munichen)
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, US.A
Inside the US. 1-800-426-2200

Outside 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 183-088C, Japan
Phone:+81-3-3342-7500 Facsimile:+81-3-5322-7270 Telex:232-4914 ADVAN J

WARKANLX

VANTEST product is warranted against defects in material and workmanship for a period of

WWW.VQ Uﬁlrr PR IESLOMetvery to original buyer.



