s

= e
.

e

S
o

s
S

.

.- .

- e @%\ e

%0\ i DO = o B

. . ‘

. : e
-
L

.
St

R

A

MANUAL NUMBER OEL00 95100

. R ———._ O KA
BTN R s p—
AT, i et —————ied
- e
3V - -
ST L i—— MEIWER SRR E )
e ———— g T e —— e’ ¥ e i e T ity T
i i -~ Ai—— SONRNTIENY ] — R AR e o R i BF o Kl
R - N N BB N i
i e Attt — e d s — Pred Fnd Pl FERGTIT i e I P L P
- SNSRI, A— ST N— - o £ E ] il L o B d SRR ik,
u — A nA A —
R ol oyt — B T i S TGO 7575 7
The preduct is a Strategic Commaodity subject to

1S governmeant.

authorization from Japane
ADVANTEST CORPORATION

COCOM regulations.
I+ should not be exported without the proper

Oct. 11-1989
Printed in Japan

©1988 ADVANTEST CORPORATION

All rights reserved.



No. ESAD01

Safety Summary

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

Careful attention to personal safety should be paid when operating and servicing this equipment. Please be sure to
always use this equipment correctly and safely.

BWwarning Labels

Warning labels such as shown below are applied to Advantest products in locations where
specific dangers exist. Péy careful attention to these labels during handling. Do not remove or
tear these labels. If you have any questions regarding warning labels, please ask your nearest
Advantest dealer. Our address and phone number are listed at the end of this manual.

ARN ING

altasfggﬁﬁwn SERYICADLE PARTS !& WARNING
SERVICING TO 8E PROVIDED BY HIGH VYOLTAGE
TRAINED EINDIVIDUSLS. SHOCK HAZARD

A WARNING || & CAUTION
FOR CONTINUED PRDJECTION HEAVY PRODUCT
AN TG, Al HANDLE %1TH
SAME TYPE AMD RATING. ) CARE

WARNING

TO AVOID ELECTRIC SHOCK, DISCONNECT
MEASURING TERMINALS AND LINE COARD
BEFORE COPENING CASE.

D8 MOT OPERATE WITH CASE REMOVED.




Safety Summary

B Basic Precautions

Please observe the following precautions to prevent fire, bum, electric shock. and personal

injury.

@1Use a power cable rated for the voltage in guestion. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas. Do not place
anything heavy on top of the power cable.

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

@ When removing the plug from the electrical outlet, first turn the power switch OFF and then
puli it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands

are dry at this time.

@Before mring on the power, be sure to check that the supply voltage matches the voltage
requirements of the equipment.

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

@Re sure o use fuses rated for the voltage in question.
@Do not use this equipment with the case open.

@Do not place any heavy objects on top of this equipment. Also, do not place flower pois or
other containers containing Hguid such as chemicals on top of or near this equipment.

@ Do not stick or drop metal or easily flammable objects into the ventilation outlets of this
EquipInent.

&In the case of products which emit laser light, do not look directly at the output connector
edge or the connected fiber output edge.



Safety Summary

@ Caution Symbols Used Within the Instruction Manual

Symbols indicating items requiring caution which are used in this instruction manual are
shown below together with their meaning,

DANGER: Indicates an item where there is a danger of serious personal injury (death
or serious injury)

WARNING: Indicates an item relating to personal safety or health

CAUTION Indicates an item relating t possible damage to the product or equipment
or relating to a restriction on operation

@ Safety Marks on the Product

The following safety marks can be found on Advantest products.

Indicates that care in handling is required. A reference to the
appropriate pages in the instruction manual is given to protect
yourself and the product.

Represents a ground symbol. This indicates field wiring terminals

which must be grounded before using the equipment to prevent
electric shock.

indicates dangerous high voltage. This is placed at locations

where 1000 volts or more is input or output.

Indicates a frame (or case) terminal. This is placed on terminals
connected to the outside frame (or case) of the product.

S~ Indicates alternating current (current or voltage}.
o s e Indicates direct current (current or voltage).
&

Indicates alternating current (current or voltage) and direct
current (current or voltage),



Safety Suramary

B Precautions when Disposing of this Equipment

Be aware of the following harmful substances when disposing of this product and be sure they
are disposed of properly. if you have questions on how io dispose of this product, please
contact your nearest Advantest dealer. Our address and phone number are listed at the end of

this manual.

Harmful subsiances: (1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4) Other

ftems possessing cvan, organic phosphorous and hexadic
chromium and ifems which may leak cadmivm or arsenic
{excluding lead in solder).

B Replacement Parts

Some parts used in this equipment are expected to wear out over time due to friction or other
causes. Please replace these parts periodically to ensure a set level of performance. If you have
questions about replacement parts, please ask your nearest Advantest dealer. Our address and
phone number are listed at the end of this manual.



ADVANTEST provides the following power cables for each country.
If there was any inconvenience on your use, please contact our

subsidiaries or ADVANTEST representatives.

. Ratings/Color/ |Accessory
Plugs Standards/Countries Length Codes
JiS : JAPAN Rating :125V |A01402
1 I 7A
G Color  :Black | A01412
Length :2m
UL : USA Rating :125V {A01403
21 I 0] Josa :canapa 78 |(Opt.95)
& | Color  :Black
Length :2m = [A01413
CEE : EUROPE Rating :250V |A01404
VDE : FRG BA (Opt.96)
, OVE : AUSTRIA Color  :Gray
SEMEKQG : SWEDEN Length :2m  [A01414
3 o o DEMEKQO : DENMARK
® EEMA : NETHERLANDS
FIMKO : FINLAND
NEMEO: NORWAY
CEBEC : BELGIUM
SEV  : SWITZERLAND Rating :250V [ A01405
41 ! 6A  |(Opt.97)
4 Color  :Gray
Length :2m A01415
SAA : AUSTRALIA Rating 250V [A01406
5 ) ' NEWZELAND 6A (Opt.98)
i Color :Gray
Length :2m
_ BS : UK Rating 250V {A01407
6 el 6A (Opt.99)
= Color :Black
Length :2m A01417
Note : “E“ shows earth (ground).
Mc-cbl-9106 ADVANTEST CORPORATION




R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUGAL

Preface

PREFACE

This manual covers operations of the R3261C, RI261CN, R3261D, R3361C, R3361CHN,
R3361D, R3361NK and R3361K.

The text of this manual uses the R3261D/3361D data, but the panel diagrams and
screen drawings use the R3361C data.

In the following explanations, a panel key is enclosed by a solid line {e. Jes
REf LEVEL |} and a softkey menu is enclosed by a dotted line (e. g-r;XdB/Div )
as requ1re§ to prevent confusgion of them. ) ’

When a softkey menu enclosed by a dotted iine is followed byrtj, this symbol
indicates the softkey corresponding to this softkey menu.

This instruction manual consists of the following two parts.

@ OPERATION
& PERFCRMANCE TEST

Preface® May 25/95



TABLE OF CONTENTS

1.

10.

11.

GENERAL

PANELS

BASIC OPERATIONS

FUNQTIONS

TRACKING G.ENERATOR FUNCTION
EXAMPLES OF MEASUREMENTS
GPIB : REMOTE PROGRAMMING
CHECK

R3361NK/3361K

SPECIFICATIONS

OPERATION DESCRIPTION

APPENDIX




R3261/3361
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How to Use This Manual

How to Use This Manual

Information and notes necessary to use the R3261/3361 for Operating Manual

safely are written,

General

Panels

Basic
Operations

i

Functions

Tracking
Generator
Functions

Measurement
Examples

GPIB:
Remote
Programming

Check

Read before the R3261/3361 is used.

This chapter explains features of the R3261/3361, and
the procedure from set-up to power-on operation, and
precautions,

This chapter provides brief information about every part
of the front and rear panels.

This chapter is edited for the beginners to explain the
procedure from power~on operation to simple measuremnent
using only basic keys.

This chapter explains basic functions and applications of
the R3261/3361.

This chapter explains the tracking generator functions
which can control generation of highly stable wide-band
frequencies continuously and are indispensable for
analyzing the frequency characteristics of the DUT.

This chapter explains how to operate the R3261/3361
according to various examples.

The R3261/3361 is equipped with GPIB, enabling )
full remote control from an external controller.

Read this chapter when the R3261/3361 does not
operate normally.

Jul 4/94
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How to Use This Manual

9. R3361NK/3361K

10. Specifications

11. Operations

APPENDIX

INDEX

EXTERNAL VIEW

This chapter explains the R3361NK/3361K,
This chapter explains specifications ané accessories of
the R3261/336%,

This chapter explains basgic operations of the R3261/3361.

The appendix lists softkey menus corresponding to panel
keys and glossary.

The outside dimensional drawing, front panel drawing, and
rear panel drawing are listed.

May 25/95
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R3361D EXTERNAL VIEW soascecasvssvonanosssanconcnnacsssasasansssy LALD
R3361K EXTERNAL VIEW .ovuscssesecoscsncsnnsasssonoannsssanansnsss LAL/
R336INE EXTERNAL VIEW scvseonnrnroseanccnsasssanssnsnarennsasennass DBATE

& R3267C FRONT VIEW sn-ssvsenacernnsnsssnsasnsnssssncncnnsesnsacsns BLEY
R3261CN FRONT VIEW sosvcesnsencsvosncssasoonussnsoonossascsessssns BATIO
E3261D FRONT VIEW .onescssesonaanccsassnsssscsssssavasansnansnssnase BALII
R3361C FRONT VIEW socsosvosnasonnossasssssasunsnanssssanssosncassss BEXTI2
R3361CN FRONT VIEW ..ecsussssoscsacsssasssssvssossssossssascacascsns BALIS
R3361D FRONT VIEW .ococasasascsnnoonssusossanusnsssscssassnsanneas BEXTI4
R3361K FRONT VIEW .uvussovcssosnsocsassnosnnsessassnssssnassossase DEALID
R3361NK FRONT VIEW cuseosoevovencovcosnosnansoananosnasesanssascnosas BATTG

@ R3261/3361 SERIES RERR VIEW {Standard) scvsecescsnssssseuscovasonsss EXT17
R3261/3361 SERTES REAR VIEW (When option is installed) cesmss=awsa EXTI8
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1. GENERAL
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1.1 Dverview

1.1

©Q ©@ ©e ©

Overview

The R3261/3361 spectrum analyzer, which employs a synthesized local
oscillator for assuring highly stable spectrum analyzer, features

wide frequency range from 9kHz to 2.6GHz (R3261C/CN, R3361C/CHN R3361NK/K),

9kHz to 3.6GHz (R325%D, R3361DjJ,

wide input range from ~1304Bm to +25dBm (R3261C/D, R3361C/D R3361NK/K),

-1 838 to +1324Bu (R32671CH, R3361CN},
wide measurement display range of 115dB and high regsolution of 30Hz, low
residual FM of 20Hz,..,, less noise sideband of -105d4Bc/Hz {(20kHz output
from carrier) as wagl as full remote~control GPIB, and the memory card
function for saving/recalling data and panel settings.
The R3361¢/CN/D containg a tracking generator that facilitates freguency

characteristic measurement.

Features

() This analyzer permits sweeping over a wide frequency range from 9kHz
tc 3.6GHz (R3261D, R3361D}.

C) A maximum freguency resolution of 30Hz enables analvsis of adjacent
gignals and spurious response.

(j) High-precision frequency measurement
A reference crystal oscillator with an aging rate of 2 % %9"8/day is
mounted to measure very weak signals (which cannot be measured by any
counter) at a resolution of tHz in the counter mode.

‘, Use of a memory card permits saving/recalling of panel settings.

(:) The field strength can be viewed and read directly after compensating

the antenna calibration coefficient and that the QP value based on the

CISPR standard can be observed directly.

Various enhanced functions supported by digital indications

Whole information needed for spectrum analysis is displayed on the CRT

together with signal traces. The digital memory screen realizes
flickerless displav. Various marker functions assures accurate and
easy reading even in the manual mode.

Two channels of completely independent digital memories enable
simultanecus display of two screens.

A full-remote-control GPIB is used as a powerful system component.

The built-in tracking generator cf the R3361C/CN/D enables direct
viewing of frequency attenuation of 115dB or more.

The R3261/3361 suits safety Class I of the IEC Publication 348 {safety
Publication of the electronic measurement instrument).

R3I36INK/2361K allows easy measurement concerning CATV.
{(Refer to Chapter 9.1}
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1.2 Before Using This Spectrum Analyzer

1.2 Before Using This Spectrum Analyzer

1.2.1 Checking Accessocries

Upon receipt of the R3261/3361, run checks thereon as shown below.

Run visual checks against any and all damages or imperfections.

Check the quantity and rating of standard accessories to assure their

conformance with Table 1 - 1,

Should thare be any flaw, or damage, or missing or insufficient part,

contact dealer or the sales and support offices.

Table 1 = 1 Standard Accessories
decessory Standard . ' Quantiiy
Remarks
name Model name Stock No R3261C/D ¢ R3361C/D | RIZGICH R3IZGICN
Powar
cabie AG1402 BCE-DD2428%01 1 1 1 i
[nput Mi-02 BCE-FFQ336 1 2 T -
cable g o
D3SOLIB(Black) BCB-FF2987X01 LT i 2
~ o
N-BNC JUG-201A/V | JCF-AFCOLEXDS 1 2 P
conversion o e -
adapter BA-ALBS JCF-AFOO1EX04 / T 1 2
Power
{use TMESINRB {250} DFN-AADA 2 2 2 2
Memory card - SEE-MACI101BAR 1 1 i 1
- JR3261/3361 Japanese
lustryction Version
manyal 1 1 ! 1
- ER3261/3361 English
Version

Note:When ordering an accessory, let us know its type {or sitock No.).
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1.2 Before Using This Spectfum Analyzer

1.2.2 Environmental Conditions

(1)

(2}

(3)

Do not use the R3261/3361 in a place
exposed to direct sunlight or corrosive
gas. Do not use this unit in a place
exposed to dust or vibration.

The ambient temperature must be 0 to
500C and the relative humidity must be
85% or less.

The R3261/3361 is designed for indoor
use. Safety can be kept for ~100C or
more in the temperature.

2 cooling fan is provided on the back
panel of this unit to prevent abnormal
temperature rises in it. Since this fan
blows air outside, give attention to the
ventilation arcund the R3261/3361.

Place this unit within 10cm from the
rear wall. Do not place any obstruction
close to the rear panel of the
R3261/3361.

The R3261/3361 is designed with the
effaect of AC power supply line noise

taken into consideration. However, it
is recommended that it be used in a
place where there is minimum noise. If

the noise is unavoidable, use a noise
suppresser or the squivalent.

(1) Do not place the R3261/3361
in the %Gllowzng place:

Direct
sunlight |
ISy
pust I T
el » s .
Ehd -* L
] "4 @ L
i Y
Corrosive
- gas
°
P i 1 P il gt il

/

{2) Place the R3I261/3361 at least
?OfT distant from the rear
wall.

Vibration

Wall

RS il

Cﬂf:‘bi

(3) 1f there ars may noises
that affect the power
supply line, use a noise
suppressing filter.

[ ommm iy
~{ 3
e
Noiss
//{1 source

-:ii

Environmental
Conditions

Figure 1 ~ 1
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1.2 Before Using This Spectrum Analyzer

1.2.3 Storage, Cleaning and Transport
{1) Storage

The R3261/3361 must be stored at temperatures from -209C to

+600C, If the system will not be used for a long time, wrap it in a
vinyl sheeb or put it in a carton box, and store it in a dry place
away from direct sunlight.

(2) Cleaning

The protect filter of the CRT display unit nust be cleaned
periodically with a soft cloth soaked with alcohol. Use alcohol only.

Usually, cleaning the surface is sufficient, If the inside of the
filter or the CRT display unit itself is soiled, follow the steps
below to remove the bezel and clean as above.

CAUTION

Do not use solvents such as benzene, toluene, acetone, and other
organic solvents that can affect plastic.

{3) Transport

Pack the R3261/3361 in the original or similar packing materials for
transport. If the original packing materials have been lost, wrap up
the main unit in padding and put it in a carton box with sides at
least S5mm thick. Put in the accessories, cover these with more
cushioning materials, secure the box, and bind the package with a
packaging strap.
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1.2 Before Using This Spectrum Analyzer

1.2.4 Before Turning This Analyzer on

WARNING

1. Before any other connection is made, make sure the R3261/3361 has
been proverly grounded through the protective conductor of the AC
power cable to a socket outlet provided with protective earth
contact. Any interruption of the protective (grounding)
conductor, inside or outside the R3261/3361, or disconnection of
the protective earth terminal can result in personal injury.

2. Before turning R3261/3361 on, make sure that it is set to the
voltage of the power supply (Refer to Table 1-2.).

3. IFf the fuse rating is not as specified, the R3261/3361 may be
broken,

{1} Power Requiremsnt
Table 1 - 2 lists power supply conditions.

Table 1 - 2 Power Supply Conditions

Power _ Condition
Input voltage 90 to 132V or 198 to 250V rms
Frequency 48 to 66Hz
Power consumption 220VAC or less

T -6 Jul 4/94
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1.2 Before Using This Spectrum Analyzer

{2) Checking a Fuse

The AC line fuse vating is T5A/250V whether the input voltage is 90 to
132V or 198 to 250V,

The T5A/250V fuse is contained in the power supply connector on the
rear panel. Check it.

Power connector

TSA/250V fuse

=8

g‘:f""
-

Figure 1 = 2 Checking a Fuse
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1.2 Before Using This Spectfum Analyzer

(3} Checking the Power Cable

The power cable plug has three pins. The round pin is used for
grounding.

When using the R3261/3381, defend the following.

@ Connect power plug with the outlet prepared the protective earth
terminal.

# Do not use the extension cable without a protective conductor.

WARNING

Any interruption of the protective conductor inside or outside the
R3261/3361 or disconnection of the protective earth terminal is likely to
make the instrument dangerous. Intentional interruption is prohibited.

CAUTION

Power is supplied to the R3261/3367 when the power cable is connected to
the power connector; even if the power switch is turned off. Disconnect

the power cable to shut off the power.

1 - 8% Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

2. Panels

2. PANELS
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2.1 Front Panel

2.1 Pront Panel

This section explains the front panel components @ to in the
ascending order. See Figure 2 - 1. -

Explanation of Each Component:
POWER switch : Supplies or cuts power.

DRIVE lamp

g

Goes on when the memory card operates.
Memory card insertion slot

EJECT button

LT3

Ejects the memory card.

TG key

Turns on/off the tracking generator.

An N-type output coannector of the tracking
generator.

e

TG OUTPUT connector

INTENSITY control

Controls intensity.

@0 @0 OO

PROBE POWER

89

A probe power connector. {Power supply to an
accessory such as active probe.)

PROBE 1 : 8¢

POWER 9 : GND
3 -1V
4 +15V

Note: Set the output current below :80mA.

PHONE jack : An 8% phone jack.

INPUT connector : An N~type input connector.

CRT display : Digsplays waveforms and measured data.
Softkey menu display section

: Displays up to six items.

®

Softkeys : There are six softkeys which correspond to the
left~hand softkey menu.
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2.1 Front Panel

FUNCTION Section

& ® ®® ©
& (%3] s

® ®

ng

CENTER FREQUENCY key
FREQUENCY SPAN key

START key
3TOP key

COUPLE key

REFERENCE LEVEL key

MENU key

SWEEP lamp

TRBCE Section

®
&)

A-kay

B~key

GPIB Section

%) B /53 %)
o oG ! o

LCEL key

REMOTE lamp
USER key
DEFINE key

RECALL key
SAVE key

SHIFT key

PRESENT key

o

1

as

8y

(13

L]

1)

ey

a9 gp

LT

aa

o6

Selects a center freguency input mode.

Selects a freguency span input mode.

Selects a sweep start freguency input mode.

Selects a sweep end £reguency input mode.

Sets a reésolution band width, video band width,

sweep time, or input attenuator.

Belects a reference level input mode.

Selects a trigger, detector, sweep, display

line, or tracing.

Goes on during sweeping.

}Controls the trace memory.

Cancel external control.

Goes on only when this analyzer is controlled

by an external unit.

Assigned a function by the user.
Used when the user defines a function.

Used to call a saved setting condition.

Used to save the current set conditions.

Selects a shift mode (key expansion function}).
{(The LED goes on when this mode is selected.)

Restores the initial state.
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2.1 Front Panel

MARKER Section

ON key
PEAK key

MKR > key
OFF key

DATA Section
bata knob

Step key

@O ®

Ten key

Back space key

Unit key

ONS

[T

ae

as

on

o2

a0

Displays a marker for direct reading of every
part of the displayed waveform.

Moves the marker to the highest level (peak) on
the screen.

Selects a marker point operation.

Clears the marker.,

Adjusts data input finely.
Inputs data step by step.

Consistes of numeric keys {0 to 9) and decimal
point key.

Used to correct a digit input by a numeric key.

Selects a unit and enters the set value.
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2.2 Rear Panel

2.2 Rear Panel

This section explains the rear panel components @ to in the
ascending order., See Figure 2 - 2.

Explanation of Each Component:
(1) SERIAL 1/0 (Option)

GPIB connector : Used to connect an external controller or
connector with a GPIBE cable.

Controller output terminal (Option)

Terminal for ouputting write waveform to X-Y recorder
¢ X,0U0T s+ Approx., =3V to +5V
Output impedance : Approx. 10kQ
C} Terminal for ouputting write waveform to X-Y recorder
s ¥.0UT : Approx. {0 to 4V
Qutput impedance : Approx. 2200

Terminal to external CRT display, video plotter, etc.
: Includes output impedance of approx. 75 {1,
tV¥p~-p, and composite signal.

2v/nGHz output terminal
: Outputs 2V per 1GHz tuning freguency.

Gated sweep control terminal
: Stops sweeping and measurement at the low TTL
level or performs sweeping and measurement at
the high TTL level.

)

External trigger : Triggers at the leading edge.

©®@ ®

Reference freguency signal input/output terminal
' ; Output : Approx. —-5dBm
Input +: Approx. 0dBm min.

Input/output selector switch
Selects input or output of a reference fregquency
signal.

IF monitor output terminal {option}
: An IF cutput for supplying a 226MHz frequency.

© ® ©

PARALLEL I/O {(Option)

Note: Not provided for R3I551.

®

VIDEO Output {Option)

2 =75 Jul 4/94
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2.2 Rear Panel

CAUTION

For continued protection against fire hazard, replace a fuse with
the same type and rating.

Indication of installed options

CAUTION

Inside entry by trained service personnel only.

Cooling fan :+ A cooling fan that blows air out.

Connector for AC power
: An connector having three pins. The lower
central pin iz used for grounding. To remove
the power fuse, remove the upper lid.

Japan Only

Ground terminal ¢ Used to connect the unit frame to the ground
when neither 3-pin nor 2-pin power cable
connector cannot be used.

2~ 6 Mar 16/92
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3. Basic Operations

3. BASIC OPERATIONS
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3.1 Turning This Analyzer on and Inputting Signals

3.1 Turning This Analyzer On and Inputting Signals

WARNING

1. The maximum allowable level of this input connector is given below.
If voltage in excess of this level is applied, the input mixer will be
broken and the cost of repairing it will be very high. If there is a
possibility that the input signal level will exceed the maximum level
of the R3261/3361, use an external attenuator to reduce the signal
level sufficiently.

Maximum input level: R3261C/D, R3361C/D
+25dBm (Input attenuator : 10dB or more)
: R3261CN, R3361CN
+1324Bu (Input attenuator: 10dB or more}
AC couple :  Magimum +50Vdc

- 2. Pay attention that 758 input/output connector of the R3261CN and
' R3361CN analyzers are fragile. Use the dedicated adopter, or the
input/output connector will be damaged.

Eﬂff]l’“ [

| —Input connecior

I

N~-BNC conversion adapter
POWER switch

Signal
source

Attenuator

Figure 3 - 1 Turning Analyzer On and Inputting Signals
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3.1 Turning This Analyzer on and Inputting Signals

{1

(2)

Power~0On Operation Warm-Up
Set the POWER switch to ON.

Warm the R3261/3361 up for about 30 minutes to attain the designed
per formance.

Input

The N-type connector is used for signal input. When inputting signals
through the BNC connector, use an aittached N-BNC conversion adapter.
Take care not to break fine connector pins. The maximum input level
is +25dBm (R3261C/D, R3361C/D), +132dBu{R3I261CN, R3361CN) and the AC
couple is #50Vdc when the input attenuation level is 30dB or more.

The input impedance is about 50Q{R3261C/D, R33614/D), about

+75Q{R3261CN, R3361CN}. When input impedance must be matched, insert
a suitable matching circuit.

3=~ 3 Jul 4/94
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3.2 Initialization

3,2 Initialigzation

(1) Initialization

"PRESET key

The measuring parameters of the R3261/3361 have been set to the
initial status as follows:

Table 3 - 1 Initial Settings (Parameters)

Measurement parameter Initial walue
R3261C/D, R3361C/D R3261CN, R3361CN

Center frequency t,8GHz (1.3GHz) 1.3GHZ
Freguency span 3600MHz (2600MHz) 2600MHz
Reference level OcdBm 1104BUV
Sweep time AUTO  (50ms) AUTO (50ms)
Resolution band width AUTO {1MHz) AUTO (1MHZ)
Video band width AUTO {1MHz) AUTO {1MHz)
Step size 1 AUTO AUTO
Input attenuator AUTC {(104B) AUTO (104B)
Trigger mode FREE RUN FREE RUN
Trace mode A WRITE A WRITE
Detection mode Normal mode Normal mode
Marker OFF OFF
Display line OFF OFF
Label function OFF OFF
Vertical calibration 10dB/div. 104aB/div
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3.2 Initialization

To initialize the measuring parameters, press the PRESET key.

When the R3261/3361 power switch is turned off, the last setting
status of the instrument is kept in memory.

When the power switch is turned on again, the R3261/3361 is set to the
same status.
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3.3 Kevs for Basic Operations

3.3 Reys for Basic Operations

This section explains only basic kevs for the users who have no experience
in using this kind of analyzer. If you used to operate such an analyzer,
you may skip this section.

(1}

(2)

(33
(4)
{5}
(6)

{7

@ilizz:rjo FIF]e T :}
T IR EQLJ @
e ===l

CJE?CJ{:IH
mimin ..
E]ESEHE:IB

J i alwnlms

AWMLY

s

3] )] () (7}

Revs for Basic Settings

CENTER FREQ key:
FREQ SPAN key

REF LEVEL key

L]

Marker

ON key } .
OFF key

Data knob z
Step key 2

Numeric keys

LTS

Back space key :

Unit key H

Use this key to select a.cenher freguency input mode.
Use this key to select a freguency span input mode.

Use this to select a reference level input mode.

Use this key to display or clear the marker for
direct reading of every part of waveform data.

Use this key for fine adjustment of data input.
Use this key to input data step by step.

Use these keys to input digits and decimal points.

Use this kev to correct digits input with the
numeric kevs.

Use this key to set the unit and enter the setting.
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3.4 Basic Operations

3.4 Basic Operations

The

The
the

(1)

R3261/3361 can measure both the signal frequency and level.

following gives an example to explain the basic procedure to measure
200MHz signal frequency and level.

Inputting a Signal to be Measured
Set the POWER switch to ON and input the signal to be measured. For

example, input a 200MHz signal (10dBm) to the INPUT terminal of the
R3261/3361 using connection cable MI-02 and conversion adapter N-BNC.

Signal
source

Figure 3 - 2 Inputting a Signal to be Measured

3 -7 Jul 4/9%4



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

3.4 Basic Operations

{2) Reading the Frequency and Level of the Signal to be Measured 1

(2-1) Set the center freguency to 200MHz,

(1) press [CENTER FREQ
of the screen.

(2) press (2] [o] [0o] |mmz].

Thus, the center fregquency is set to 200MHz and the signal subject to
measurement moves to the center of the screen. (In this case, the
frequency span becomes 800MHz.)

. UCENTER" is displayed at the upper left corner

The center frequency may be set with the data knob or step key instead
of the tem keys.

Data knob: Turning this knob clockwise will move the waveform to the
left; that is, the center freguency is raised.

Step key : Pressing this kev once will raise or lower the center
fregquency initially set on the horizontal axis.

{2—2) Change the very wide freguency span of 3600MHz (initial value) to
100MHzZ.,

(1) Press [FREQ spaN].

“"SPAN ,.Hz" ig displayed at the upper left corner of the screen.

(:) Press Ei] Ei] Ei][gﬁ% » Thus, the horizontal scale will be 100MHz
and 1 div. will be reduced by 1/10 (10MHz).

The frequency span is displayed at the lower right corner of the
screen.

(:) If the signal waveforms shift from the center of the screen, press
lCENTER FREQ| and turn the data knob (for fine adjustment) to move the
waveform to the center.

When a frequency span is changed, the 200MHz signal waveform displayed
at the center of the screen may be shifted because the set resolution
values differ between frequency spans.

If the frequency is known, just enter it by pressing the ten keys. In

this case, the spectrum does not deviate from the center of the screen
at the time of frequency span setting.

3~8 Jul 23/90
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3.4 Basic Operations

(2-3} SBet the 200MHz signal to REFerence LEVEL (refsrence level: top
level on the screen scale} to measure the level.

The initial reference level is 0dBm. Change it to -104Bm and set the
calibration signal to the reference level.

Press | REF LEVEL| . "REF LEVEL xx dBm" is displayed at the upper left
corner of the screen.

Press m @ {(-dBu). Thus, the reference level change to
~10dBm.

Step keys may be used instead of the above keys.

If the calibration signal cannot be set to the reference lavel, the
level indication must be changed, that is, calibration is reguired.

(3} Reading the Fregquency and Level of the Signal to be Measured 2

If a marker (bright spot) is used, a center frequency and reference
level can be displayed as marker frequency and marker level directly.

To display a marker, press EJE o

Using the data knob and step keys, move the marker to the peak of the
signal.

©®

The marker frequency and its level are displayed in the upper right
part of the screen, allowing direct reading of signal frequency and
level.

To clear the marker, press o

3 - 9% Jul 23/90
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4, Punctions

4, FUNCTIONS
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4,1 Punctions of FUNCTION Section

4.1 Functions of FUNCTION Section

See section 4.1.1

See section 4.1.2

e

| _See section 4.1.3

See section 4.1.4

FUNCTION
CENTER FRED s‘g"
FRED SPAN
starT] §sT0P | {CouptE
REF LEVEL E M ML g

~-See section 4.1.6

S8ee section 4.1.5
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4.1 Functions of FUNCTION Section

4.1.1 Center Freguency
{1} Panel Keys and the Corresponding Softkey Menu
Refer to Bection A.L (l}.
{2} SBSetiting the Center Freguency

The center frequency mavy be set within the range from O0MHz to
3600MHz, The initial value is 1B0OMHz.

Center freguency display resolution
100kHz { Span » 100MHz)

o

it

10kHz {(100MEz > Span = 10MHEz}
1kBz { 10MHz > Span =  1MHz}
ioogz  { 1MHz Span = 100kHz)
108z {100kHz > Bpan » 10kHz)
1#z  { 10kHz > @pan > 1kHz}
iHz { Span = 0Bz )

Center freguency accuracy

The center frequency depends on the freguency span and reference
oscillator accuracy.

If span > 2MHz;

+{2% of span + Center frequency x Reference oscillator + 100Hz)
If span < 2MHAz;

{3% of gpan + Center freguency ¥ Reference oscillator + 100Hz)
Reference osoillator acouracy: 2 % 10“7/week, 1= 10”6/year

When an external reference signal source {[10MHz) is used, this
accuracy applies as the reference oscillator accuracy.
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[Procedure and explanation]

Press | CENTER FREQ |.

Center frequency set mode.
Data entry is enabled and the center fregquency data is
displayed on the screen.

[Data Adjustment Keys]

Data knob

Step key

Ten key

Turning this knob clockwise will raise the center
frequency. Turning it counterclockwise will lower the
center fregquency. The setting resolution is about
1/1000 of the frequency span.

Pressing this key once will raise or lower the center
frequency step by step. When the step size is set to
AUTC, the step width becomes 1/10 of the frequency

~span {one horizontal scale}.

The setting resclution is determined according te the
frequenay span.

CAUTION

The center freguency may be changed when the span mode is set to
LINEAR or ZERD. It cannot be changed when the apan mode is FULL or

LOG SPAN.,

{3) Setting the CF STEP SI1IZIE

The center freguency step size may be set within the range from 0Hz to

3600MHz.
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[Procedure and explanation]

Press | CpyTER FREQ | ! CF STEP

A
S5tep~size set mode for the center fregquency.

Data can he entered and the center frequency step-size
data is displaved on the screen.

Press

CENTER FREQ | i CF STEP

[Data Adjusting

Data knob

Step key

Ten key

s

L AUTO

Step-size set mode for the center freguency.

The center frequency step-size data is set to AUTO
mode, and the specified number of steps are deleted
from the screen.

Revs}

Turning this knob clockwise will increase the center
fregquency step size. Turning it counterclockwise will
decrease the center frequency step size. The set
resolution is the same as the display resolution.

The center freguenay step size is increased or
decreased by a value which is 10 times the display
resclution value.

The set resolution is the same as the sat resolution.

{4) Betting the OFFSET FRED

The offset freguency can be set within the range from 0MHz to

+9999MEz .

If a value less than the display resolutlion is entered, it

is automatically replaced by the display resolution value.

Center Frequency {Dilsplay) = Center Frequency {Setting) + OFFSET
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4.1.2

[Procedure and explanation}

press | CENTER FREQ |, and L FREQ OFS & 5o cet to ON.

CONAORE

Offset frequency set mode.

Data can be entered and the offset frequency data is
displayed on the screen. The center freguency and
marker freqguency are displayed after adding the offset
value.

This key is set to ON and OFF alternately each time it
is pressed.

: Data can be entered and the
offset is operative.

Example:

Press | CENTER FREU_}, and E . f is set to + or -.

Select the sign for offset.

[Data Adjusting Kevs]

Data knob

Step key

Ten key

Frequency Span

'

Turning this knob clockwise will increase the offset
frequency. Turning it counterclockwise will decrease
the offset freqguency. The set resolution is the same as
the display resclution.

The offset frequency is increased or decreased by
10 times the display resolution value.

The set resolution is the same as the center fregquency.

(1) Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (2}.
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{2} Betting the Preguency Span

Frequency span displav resolution

CAMHz ... (3600MHz > Span = 401MHz)
100kBz ... (4G0.0MHz > Bpan = 40.1MHz}
10kHz ... {40,.00MHz = Span = 2.01MHz)

1kHz ... {2.000MHz » Span = 401kHz)
100Hz ... (400.0kHz > Span = 40.1kHz)
10Hz ... {40.00kHz %‘Spam = 1.0Hz )

1Hz s.es | Span = 0,0Hz )

Freguency span acouriacy

LINEAR mode: 3%
LOG mode : x10%

[Procedure and explanation]

Press FREQ SPAN

@

Freguency span sSet mode.
Data can be entered and the frequency span data is
displayved on the screen.

[Data Adjusting ZKeys]
Data knob Turning this knob clockwise will make the freguency
span wider. Turning it cunterclockwise will make the

frequency span narrower. The set resolution is 1/100
of the current freguency span.

o9

Step key : Data is input in the 1-2-5 step in the following
sequenca: '
3600MHz > 2000MHz < 1000MHz <> ... <> BkHz <> 2kHz
<+ 1kHz

Ten key : The set resclution is determined according to the
frequency span.

CAUTION

The frequency span can be changed only in the LINEAR mode but it
cannot be changed in the FULL, 10G, or ZERD SPAN mode.
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{3} Switching Span Modes

[Procedure and explanation)

Press

Press

Press

Press

FREQ SEAN

LINEAR L

-~ SPAN

The frequency span scale is displayved in the linear
mode (initial setting).

FREQ SPAN

~FULL -
SPAN '

The center freguency is 1B00MHz and the freguency span
is 3600MHz. The center fregquency and frequency span
cannot be changed.

FREQ SPAN

L06 -

SPAN

The frequency span scale is displayed in the log

mode. Set start and stop freguencies according to the
following combination table. To enter start and stop
frequencies, use the START and STOP keys.

Start freguency | Stop frequency
10kHz 100kHz
1MHzZ
10MHz
100kHz IMHz
10MHz
100MHz
1MHz 10MH=
100MHz
1000MHz
10MHz 100MHe
1000MHz
100MH=z 1G00MHz

FREQ SPAN

. ZBRO SPAN i |

The frequency is fixed to the center freguency to
operate this analyzer as a tuning receiver. In this
case, the horizontal axis becomes a time axis and the
center frequency size is caleculated according to the
previous frequency span.
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4.1.3 Start and Stop Frequencies

{1} Panel Keys and the Corresponding Softkey Menu

{2}

Refer to Section A.%1 {32) and A.1 {4).
Setting the Start Freguency

The start freguency can be set between ~-200MHz and +3600MHz., The
initial value is OMH=z.

[Procedure and explanation]

Press START

e

Start freguency mode.
Data can be entered and the start/stop data is
displayed on the screen.
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{Data Adjusting Keys]

Data knob : Turning this knob clockwise will raise the start
frequency. Turning it counterclockwise will lower the
start frequency. The set resclution is about 1/1000
of the freguency span.

Step key ¢ The start freguency is increased/decreased according
to the step size setting, When the step size data is
cleared {(AUTO)}, the step width becomes 1/10 of the
frequency span {l.e., one horizontal scale).

Ten key : The set resclution is determined according to the
frequency span.

CAUTION

The start frequency can be changed in the LINEAR or ZERD mode but it
cannot be changed in the FULL SPAN mode. When the LOG SPAN key is
pressed, it is replaced with an approximate constant.

{(3) Setting the Stop Freguency

The stop freguency can be set between 0Hz and 3800MHz. The initial
value is 3600MH=z.

{Procedure and explanation]

Press STOP »

When the stop frequency mode is selected, data can be
entered and the start/stop data is displayed on the
goreen.

[Data Adjusting Keys]

Data konb s Turning this knob clockwise will raise the stop
frequency. Turning it counterclockwise will lower the

start freguency. The set resolution is about 1/1000
of the frequency span.

Step key : The stop freguency is increased/reduced according to
the step size setting. When the step size data is
cleared {(AUTO), the step width becomes 1/10 of the
freguency span {i.e., one horizontal scale).

Ten key : The set resclution is determined according to the
frequency Span. '
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CAUTION

The stop fregquency can be changed in the LINEAR or ZERO mode but it
cannot be changed in the FULL SPAN mode. When the LOG SPAN key is
pressed, it is replaced with an approxzimate constant.

{4) Setting of Frequency Offget (FPREQ DFFSET)

The offset frequency can be set within the range of 0 to +9999MHz. If
data having the resolution less than the display resolution is
entered, the display resolution is used avtomatically.

Start or stop frequency (dizplay)
= Start or stop frequency {setting) + Ofiset

[Proce@ure and explanation]

"_“**] | FREG OFS
Press START - | oz ! 5T0P s and ;UN/G?F j iz set to CON.

Offzet freguency setting mode.

This key allows data entry and it displavs the offset
freguency data on the screen. The offget is added to
the start {or stop) freguency and marker freguency,
and the resulting frequency is displayed.

When this kev is pressed, the ON and OFF states are
switched., The selected status is displayed in reverse
display on the software menu.

¢ Data can be entered and the
offset ON mode has been selected.

Exzample ¢

E
Press START or | STOP

, and | +/- . is set to + or =,

Selects the positive (+) or negative {(~) sign for
offset frequency setbtup.

[Data Adjusting Keys])

Data knob

as

Turning this knob clockwise will increase the offset
frequency. Turning it counterclockwise will decrease
the offset fregquency. The setting resolution is equal
to the screen resolution.
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Step key : The offset frequency can be increased or decreased
for ten times of the scrsen resolution.

Ten key The setting resolution is determined according to the

center frequency.

s0
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4.1.4 Couple

{1}

{2)

Panel Keys and the Corresponding Softkey Menu
Refer to Bection A.1 (5)
Setting the Resolution Band Width (RBW)

When a narrow RBW is set, the spectrum becomes thin and the resolution
is improved. Accordingly, the spectrum can be separated from the
neighboring noise and a spectrum can be separated from other
spectrums. However, the sweep time lengthens as the resolution is
enhanced. When the signal level narrows, the I message is
displaved.

The REW can be set within the range from 30Hz to 1MHz. AUTO is set
initially and an optimwmm RBW is set according to the frequency span.

Relationships between frequency spans
and BBW wvalnes {(AUTO)
REW Freguency span
1MEz < | Span > 60MHz)
3I00kHz > { 40MHz > Span = 20MHz)
L00kHz ™ { 20MMz > Span =z 6MHzZ )
30kHz 7 { 6Miz > Span »  2MHz)
10gHz +* { 2MHz > Span > 300kHz)
3kHz < {300kHz > Span > 100kHz)
1kHz <> {LO00OkHz . Bpan = 30kHz)
3008z +» { 30kHz > Span x 10kHz)
L00Hz <« { 16kHz » Span > S5kHz)
30Hz 7 { 5kHz - Span 3
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(3)

[Procedure and explanation]

Press : COUPLE

L RoM

[Data Adijusting

Data knob H

Step key :

Ten key 3

Setting a Video

Noise contained
find the hidden
gignal waveform
by about 1048,

RBW set mode

Data can be entered and the RBW data is displayed on
the screen. The softkey menu is displayed in the
reverse mode.

Keys]
pata is input by the 1-3 step in the following
sequencys

1MHz.+ﬁ—300kHz s 100kHZ <> .o. ¢ 100Hz < 30Hz

Data is input by the 1-3 step in the following
sequencys -

"1MHz < 300%kBz <> 100kHz <+ ... + 100Hz <> 30Hz

The freguency is replaced with an approximate constant
assuming that the switching point is at 1.5 or 7.0,

Band Width (VEW)

in the signal waveform and bottom noise is averaged to
signal. Noise is averaged by filtering the detected
with a low pass filter, which improves the 5/ ratio
To make the averaginag process effective, the band

width of this low pass filter must be changed according to RBW.

If VBW is narrowed, the measurement level may be lowered and the {j

message may be displayed because of the constant when a low pass
filter ig inserted. If this is the case, the sweep time must be

prolonged.

The VBW may be set within the range from 1Hz to 1MHz. Initially., AUTO
is set and the optimum VBW is set according to the RBW.

Relationships between RBEWs
and VBW values {AUTO)

VBHW EBW

1MHz= 1MHz

<
100k¥Hz <> 300kHz or 100MH=
10kHz < 30kHz or 10kHz

ikHz +* 3kHz or 1kHz
10082z < 300Hz or 1006Hz
108z <> 30Hz
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(4}

[Procedure and explanation]

Press | COUPLE | L VBH

VBW set mode.

Data can be entered and the VBW data is displayed on
the screen. The softkey menu is displayed in reverse.

[Data 2djusting Keys]

Data knob : Data is set in the following sequence:

Step key : Data setting steps are as follows:
1MBz <> 100kHz <> 10kHz > lkHz <« 100Hz <« 10Hz
Ten key : Data is replaced with the approximate constant after

counting fractions over 6/10 as one and disregarding
the rest. Moreover, lHz may be sst.

Setting the Sweep Time (3WP)
If the sweep speed iz too fast to display the signal waveform, the

displayed level is erronsous and the IR message is displayved. If
this is the case, the sweep time must be prolonged.

The SWP mav be set within the range Ffrom 50ms to 1000s. Initially
AUTO is set. The SWP is set according to the frequency span, RBW, and
VBW, so that the displaved level is not correct.

Ralationships between freguancy span,
RBW, VBW, and AUTO setting

Frequency span/{RBW * Min (RBW, VBW) * 0.5 ! = SWP

{Procedure and sxplanation]

Press | COUPLE L SWp .

SWP set mode.

Data can be entered and the SWP data is displayed on
the screen. The softkey menu is displayed in the
reverse mode.
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(5)

[pbata Adjusting

Data konb 3
Step key H
Ten key 3

Keys}

Use the display resolution.

Data is set in the 1-2-5 step in the following
sequencss

10005 —~> 5008 <> 2008 <> ... <+ 200ms <>+ 100ms > 50ms

Use the display resolution.

Input Attenuator (ATT}

The ATT is used

to prevent the input section from destruction,

attenuate the input signal amplitude up to the easy-to-observe level,
and prevent distortion during signal analysis.

The attenuation

level may be set within the range from 0dB to 50dB.

Initially, it is set toc AUTO (10dB}. The optimum attenuation level is
set according to the reference level.

[Procedure and explanation]

Pross COYFLE

{Data Adjusting

Data knob :
Step key E
Ten key 3

AT .

ATT set mode.

Data can be entered and the ATT data is displayed on
the sereen, 'The softkey menu is displayed in the
reverse mods,

Reysl

10, 20, 30, 40, or 50d4B is set.

10, 20, 30, 40, or 50dB is set.

Data is replaced with the approximate constant after
rounding off., O©dB may be set only with these keys.

4 - 16 | Jul 23/99



R3261/33561
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.1 Functions of PUNCTION Section

{6} Belecting AUTO

[Procedure and explanation]

Prese | COUPLE CAUTO -

Select the COUPLE function key to be set in the AUTO
state from the softkey menu, then press this key.

The softkey menu corresponding to the function in the
data entry state is displayed in reverse, and other
functions are framed.

Example:

. aw

Indicates that both date entry state and
manual state are set.

[Eﬁﬁ[} : Indicates that the manual state is set.
#RW displayed in the lower left of the
soreen is underlined,

EBW Indicates that the AUTD ztate is set.

press | COUPLE CALL AUTO .

811 COUPLE functions are set in the AUTO state.

[
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4,1.5 Reference Level

{1) Panel Kevs and the Corresponding Softkey Menu

(2)

Refer to Section A.1 {6)
Setting the Reference Level

The reference level can be set within the range from -109.%dBm to
+40.0dBm (R3261C/D, R3361C/D), +0.148Bu to +1504BM(R3261CN, R3361CN).
The initial value is 0.04Bm{R3261C/D, R3361C/D}, 110dBU{R3261CN,
R3361CN) and the vertical axis is graduated .to eight 1048 scales.

Reference level accuracy

+1dB or less when measured at 200MHz within the
reference lovel from 0d4Bm to ~109.9%dBm
(R3261C/D, R3361C/D), +110dBu to +0.1d4Bu
{R3261CH, R3I361CN) and calibrated by the 104B
input attenuator.

{Procedure and explanation]

Press ReEF LEVEL 1,
Reference level set mode.
Data can be entered and the reference level data is
displayed on the screen.

{Data Adjusting Keys]
Data knob : Turning this knob clockwise will raise the reference

level and turning it counterclockwise will lower the
reference level. The set resolution is 0.1dB.

Step key : Data can be sgset in 104B steps. -
Ten key : The set resolution is 0.1dB.
CAUTION

When the input attenuatcr ig in the manual mode, the reference level
is affected by the manually set attenuation value, that is, its range

may be narrower than ~109.3d4Bm to +40.04Bm(R3261C/D, R3361C/D},
+0.1dBu to +1504dBU{R3Z261CN, R3361CHY.
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{3} Setting the d4dB/div

an/div may be set to 10, 5, 2, 0.5, 0.2, or 0.1dB. If it is set to a
value other than fiwxed walues, the set value is replaced with the
nearest fixed wvalue. The LINEAR mode is automatically switched to the
LOG mode. '

{Caution when applying 1204B measuring function]

12048 measuring function has a measuring range of more than 11048, by
changing the measuring sensitivity near =-60dB point. Therefore,
change—over time is required when the measuring sensitivity is
changed. This change-over time is variable according to the
resolution bandwidth and video bandwidth.

When the operator measures g signal at a noise level near ~604B, the
measuring time will be longer than the set value of the sweep time. In
this case, select Bdiv display, and shori time measurement is
available,.

In the 12048 measuring function, noise may ocour near the change-over
point when resclution bandwidth, video bandwidth and sweep time are
combined. When noise ocours, change the sweep time and use the range
under conditions whers the noige does not ooCur.

When the operator selscts 12048 measuring function during measurement
of the lins spectrum, the spectrum may not have been indicated. In
this case,; select 8div wode to measure the spectrum.

[Procedure and explanation!

press | REF LEVEL | © x dB/div |

da/div set mode.
Data can be entered and the dB/div data is displayed
on the screen.

Press | REF LEVEL | | 8/12 div | .

This menu is effective only when the 104B/div is set.
In other cases, the softkey menu is cleared.
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(4)

fData Adjusting Keys]

Data knob s Data is set in the 1-2-5% step in the following
sequence:
10dB +»> 5dB <> 2dB <= 148 <> 0.5dB +> 0.2dB <> 0.1dB

Step key : Data is set by the 1-2-5 step in the following
segquence:
1048 > 548 <+ 2dB <+ 14B «» 0.54B <> 0.24B <+ 0.1dB

Ten key o When a numeric key is pressed, its value is replaced
with the nearest prefixed value.

Selecting a LINEAR Mode

Switch the LOG mode to the LINEAR mode. The vertical axis is
calibrated to 10 scales; the highest level indicates the reference
level and the lowest level depends on the scale factor.

Iprocedure and explanation]

Press | REF L;smaj - LINEAR L

LINFAR set mode.

Data can be entered and the reference level data is
displayed in voltage units.

Since the unit of voltage is converted from the unit
of dBm, some error may be caused.

{Data Adjusting Revy]

Data knob : Turning this knob clockwise will ralse the reference
level and turning it counterclockwise will lower the
reference level. The set resclution is represented by
a voltage value converted Erom 0,1dB. '

Step key : Data can be set in 10dB steps.

Ten key : The set resolution is the fourth decimal place.
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{5) Setting DISPLAY UNIT

The DISPLAY UNIT is the display units for the reference level, display
line and marker level. The following are selectable:

level display unit
R3261C/D, R3361C/D R3261CN, R3361CH
dBm dBUV
dBmv (dBm + 474B; dBuVemf (dBu + 6dB)
dBuv {dBm + 1074B) ABmv (dBu - 60dB}
dBuVemf (dBm + 113d8) dBm {dBu - 108.84B)
dBpW {dBm + 3048} dBpW {dBu ~ 18.8dB)

(6) Setting REF OFFSET

The REF OFFSET Key toggles ON and OFF. The mode displayed in reverse
is operative.

Example: REF OF5: fIndicates that the OFF mode is opecative,

o8/ : '
The offset level of the reference level can be set within the range
from ~99.9dB to +99.9dB. It is ineffective in the LINEAR mode.

Reference level {(Display} = Reference level {3etting) + OFFSET

[Procedure and explanation]

\ L OREF 0FS |
Press | REF LEVEL |, and © gu/gEp o is set to ON,

Reference level offset level set mode.

Data can be entered and the reference level offset
level data is displayed on the screen. The reference
level and marker level are displayed after adding an
offset value.
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[Data Adjusting Keys]

Data knob : Turning this knob clockwise will raise the reference
level offset level and turning it counterclockwise
will lower the reference level offset level.

Step key : Data can be set in 1G6dB steps.
Ten key : The set resolution is 0,1d4B.

CAUTIGN PR s . ..

o RER OHS

The REF OFFSET mode cannot be sebt even when: UN/OFF ' is set to ON, if the
mode is LINEAR. Firstly select LOG mode, then! REff GFS (is set to ON. The
LINEAR mode cannot be set while REF OFS is on.| ON/OFF
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4.1.6 Menu

{1} Panel Keys and the Corresponding Softkey Menu

Refer to Bection A.1 {7}. -
{2) Setting Trigger

[Procedure and explanation]

A s
CTRIGGER  ©

Trigger condition set mode.

The trigger mode softkey menu is displaved.

press | MERU J : TRIGGER P FREE RUN

Internal swesp operation is repeated automatically.

{Initial setting)

Press | MENU g CTRIGGER TV :

°

Trigger is caused by the TV's vertical signal.

Precg HENU

CTRIGGER | LINE ;

®

Sweep operation is repeated in synchronization with

the AC power freguency.
CTRIGGER ¢ : VIDED

Press MEEB

@

Trigger is caused by the waveform displayed on the

SCreens.

Press CTRIGGER | BT

Bweep operation is controlled by external trigger.
Trigger ocours when TTL-level signal is applied to the
EXT TRIG terminal on the rear panel to set the signal

level from high to low.
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Single sweep mode. Sweep operation can be controlled
by pressing this key. If this key is pressed when the
trigger mode is SINGLE, sweep operation is per formed
once. I1f this key is released during sweep operation,
sweep operation is interrupted in any trigger mode and
it is restarted from the beginning. Therefore, this
key is used to retry sweep operation during revwriting
of screasn data when it takes a long time to complete
the whole sweep opsration.

(3} Setting a Detector

iProcedure and explanation]

press | MENU L DETECTOR

Press {ME&U

} CDETECTOR

Trace detection set mode.

The DET mode softkey menu is dispiayed.
. NORMAL

| S .

)

Normal detection is set. ({Initially, NORMAL is set.)

©POSI

Press | MENU CDETECTOR ¢ DBET Do
A POSI peak is set. Since the peak of a spectrum is
seized without fail, this mode is effective for
measuring the level of the thin spectrum or PULSED RF
signal.
; | NEGA :
Press | MENU . DETECTOR & @ DET L.
A NEGA peak is set.
S 5 CsaLE
Press | MENU B CBETECTOR ¢ DET .

Sample detection is set.
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{4) Setting the Sweep Mode

[Procedure and explanation]

Press

Press

Press

Press

Press

MENY

. SWEEP i
| HODR .

Sweep mode.
The SWEEP mode softkey menu is displayed.

SHEEP C o NORMAL

MENU

0 HODE . ¢ SWEEP Lo

Normal sweep mode.

MENU

COSWEBP | i MANIAL
. HODE C L osweee .

Manusl sweep mode.

The frequency and level of the current sweep point are
displaved.

To move the sweep point, turn the data knob clockwige
or counterclockwise or press step keys.

MEND

LOSWEEP G D A MKR
CWODE i SKEEP . -

Sweeping between twe markers. The A marker size may
be changed like the ordinarv A marker,

SWEEP . . WINDOW

MENT

. MODE L osWEEP .

Sweeping within the measurement window.
See section 4.10.
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(3}

SWEEP | © MK PAUSE

Press MENT

KODE gv and ©ON/OFF Eis set to ON.

Pause time setting mode.
If this key is pressed, data can be entered and the

- pause time is displayed on the scresn.

Sweep operation stops at the marker for the period of
pause time. The key is used for audio monitor at the
marker. The pause time can be set within the range from
lms to 1000s. The initial value is 1lms.

This key is set to the O¥ and OFF positions alternately
each time it is pressed. The mode displayed in the
reverse mode is active.

-2 Indicates that data was entered
and the ON mode is active.

Example:

[Data Adjusting EKey]

Data knob

Step key

Ten key

LY

2

Turning this knob clockwise will increase the pause time
and turning it counterclockwise will reduce the pause
time. The set resolution is lms.

The pause time iz increased/decreased in 100ms units.

The set resolution is ims.

Setting a Display Line

The display line is a horizontal cursor line which is used for
waveform level comparison. It can be set within the range from
reference level to the lowest level. The initial level iz -40dBm.

The lowest level is { REF ¢ (dB/scale) * scalel.

X dB/div | Display re=zoclution (4B}

10 6.1
0.01
0,01
G.01
G.001
5.001
2.001

o R S I e B S S R ¥
LI §
ped b W
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{Procedure and explanation]

. CDsP LINE
Press | MENU » and ;. gy/gpp . iS set to ON.

Display line set mode.

Dataz can be entered and the display line data is
displaved on the screen.

If data has previously been entered, press the display
line ON/OFF key for switching modes: otherwise, the
data entry state is set then the display line ON mode
is set.

Brample: OFF state : DISPLINE

Data entry state and ON state:

[Data Adjusting Eey]

Data konb : Turn this knob clockwise will raise the display line
ard turn it counterclockwise will lower the display
line. The sdt resolution iz 1/400 the dynamic range.

Step key s The display line is moved 1 scale up/down.

Ten key : The set resclution iz 0.14B.

{6) Belecting a Trace Mods

[Procedure and explanation]

} R AgET
press | MENU L MENE L
Selection and setting are enabled only for the
following functions. (A trace function is selected by
the A~key or B-key.)
. T B
i : . .

Contents of memories A and B are exchanged. Contents
of trace A are exchanged with those of trace B,
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Press

Press

MENU

The value obtained by subtracting the memory B value
from the memory A wvalue is indicated for each point.
The contents of memory B are subtracted from those of
memory A or sweep result and the subtraction result is
stored in memory A.

When VIEW A or BLANK B are selected, contents of
memory B are subtracted from the contents of memory A
and the result is stored in memory A.

When neither VIEW nor BLANK is selected for trace A,
the contents of memory B are subtracted from the sweep
result and the result is stored in memory A.

When neither VIFW nor BLANK is selected for trace B,
VIEW B is selected auvtomaticaliy.

} R Tr
L MEND

The value obtained by subbracting the memory A value
from the memocry B value is indicated for each point.
The contents of memory A are subtracted from those of
memory B or sweep result and the subtraction result is
stored in memory A.

Whan VIEW A or BLANK B are selected, contents of
memory A are subtracted from contents of memory B and
the result is stored in contents A.

When neither VIEW nor BLANE is selected for trace A,
the sweep result iz subtracted from the contente of
memory B and the result is stored in memory A.

When neither VIEW nor BLANK is selected for trace B,
VIEW B is selected automatically.

P TEACE : 3
Joiwey i ATRTA L
The value obtained by subtracting the display line
value the memory A value is displayed for each point.
The display line level 1s subtracted from the contents
of memory A or sweep result, and the subtraction
result is stored in memory A,

When VIEW A or BLANK A are selected, the display line
level is subtracted from the contents of memory A, and
the result is stored in memory A.

When neither VIEW nor BLANK iz selected for trace B,
the display line level is subtracted from the sweep
result and the result is stored in menory A.
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Press l HENY }

The value obtained by subtracting the display line
value the memory B value is displayed for each point.
The display line level is subtracted from the contents
of memory B or sweep result, and the subtraction

resuit is stored in memory B.

When VIEW B or BLANK B are selected, the display line
level is subtracted from the contents of memory B, and
the result is stored in memory B.
When neither VISEW nor BLANK is selected for trace B,
the display line level is subtracted from the SWeep
result and the result is stored in memory B.

(7} Setting a Sound {Audio Monitor)

[Procedure and explanation]

Press MENL

D KENT MENU

. sooNp

V.

AM wavelength signals are received,

press | MENU CNERT MENU G SOOND |

ST

FM wavelength signals are received,

Press MENU

press | MENU

CNEXT MENU § L SOUND

CNEKT MEND © 0 SOUND |

oyoLiME

LN

The sound volume is set to the maximum level.

KD o

The sound volume is set to the medium level.

CKEXT MESD | SOUND

]

S

R

The sound volume is set to the minimum level.

Press LWFENU

to ON or OFPF,

CNEXT MENU 0 SOUND

i 1 i

and

LSOUND

A sound monitor mode is turned on or Off.

4 - 29
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(8)

IProcedure to generate the sound]
{E) Place the marker to the spectrum to be monitored.

(2) PAUSE Time Setting

ey SHERP MK PAUSE
Press [MENUJ - MOBE, and set the | OK/0FF : to ON,
Then, set the PAUSE time.

T
For example, press {1 1[ i l Mhz i to set the PAUSE time to ten
seconds. e e e
(:) Sound Qutput

S - ; L SOUND

rress [MQNU} NLXT MIINU SBEJ;NE] ¢ aud met the GN/DFF +0 ON.

gelection in Demcdulating Format

Pregs !AM

FIP——

(E) Volume Adjustment

CYOLUME  © C VOLUME CVOLUME
Press . MAX S v MID Doe O MIN P

By the above operation, SOUND is generated for the specified PAUSE
time at every sweeping.

Changing the CGraticule

[Procedure and sxplanation]

T I 5 L GRATIC.
press | MENU _J : NEXT MENU © , and ON/OFF is set to ON or OFF.

When this key is set to ON, the graticule is
displayed on the screen (normal mode). When this key
is set to OFF, only a waveform and character data are
displaved.
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{(2) Selection of SSB PHASE NOISE characteristics

[Procedure and explanation]

Press | MENY i] D NEXT MENU @ , and | i ! is set to CLOSE or
JRO ;.. CLOSE/BD ;

BD (Broad).

Note: This softkey menu appears only when a frequency
span is set at 10kHz or less.

To measure spurious signals or noise, the Dynamic
Range can be expanded when the Broad Mode is selected
at a freguency span of 10kHz or less, whose frequency
is sepavated from the carrier's frequency move than
S5kHz. fUsually, the CLOSE~IN Mode is selected. To
measure the carrier fregquency or near it, you do not
have to select the Broad Mode,
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4.2 TRACE Section Functions (Waveform display function}

TRACE
NURM NORM

The CRT display consists of 701 horizontal points and 401 vertical
points. By displaving level data at horizontal points, trace data (signal
waveform) can be displayed.

An input signal passes through the RF/IF section, its waveform is detected
by the LOG/LIN amplifier, then A/D conversion is performed. This data is
stored in the trace memory and displayved on the CRT display under the
control of the CPU. Two trace memories, A and B, are provided and each
memory <an be rewritten after sweeping or it can store and display an
arbitrary waveform.

CAUTION

1. Note that if the limit line is executed, the trace data stored is
deleted, gince the trace memory B is used.

2. Do not execute the AVERAGING measurement (SAMPLE mode) in the MAX HOLD
measurement mode {POSI mode.) Also, do not execute the MAX HOLD
measurement {POSI mode) in the AVERAGING msasurement mode (SAMPLE
mode,) They have different trace detection modes respectively.
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(1}

(2}

(3}

4

Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 (8}.
WRITE Mode

[Procedure and explanation]

) F—W E ....... R AR 5 T rTr——— 3\...--vl..v---A,‘...:.
Press | — 4 : wRiTE . or press | — B : %RéTE P e

New data is written in memory A or B after each sweep
operation and it is displayed on the screen.

VIEW Mcde

[Procedure and explanation]

= OVIEW ! = EOVIER
Press ; A or press : B -

If a VIEW mode is selected in the BLANK mode
{explained later), trace A or B is displayed again.
If the VIEW mode is selected in a mode other than
BLANK mode, rewriting of memory A or B and display of
waveform stop.

BLANK Mode

[Procedure and explanation]

Press 7y BLANK : I3 ¢ BLANK :

Trace A or B disappears from the scresn. Memory A or
B holds the trace data stored at BLANK mode

selection. When the VIEW mode is selected, contents
of memory A or B are displaved.
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{5} MAX HOLD Mode

{Procedure and explanationl

CMAY HOLD T .| i MAY HOLD!
L1 Ly . or press | - B o s

i i

Press

Each point data on the frequency axis 1s compared with
new data after each sweep operation, then the greater
data is stored in the memory and displayed on the screen
at the same time, That is, the waveform becomes the
trace of the maximum values (time series}. In this mode,
the trace detection mode is automatically set to POSI.

(6) AVERAGING Mode

[Procedure and explanation]

--------- A 2R T

Averaging mode.

The S/N ratio can be improved easily as compared with the
noise suppression in the VIDEO 8W mode, thus enabling
guantative estimation of random elements and measurement
of signals contained in noises. When this mode is
selected, the trace detection mode is automatically set
to SAMPLE. ThHe avaraging count can be set between 2 and
1000 step by step.

e 1 UAVE T UAVG A LT TRVG T AVE B
P £ 1 : Do : ax ‘ Do -
ress | a | M G ereress LEZB L T s |
1f this key is pressed during averaging, the average mode
is canceled and the previcus trace mode is set again. If
this key is pressed again, averaging is restarted from
the beginning.
CAVE T A PAUSE CRVG D DB PAUSE
pr (- : Dol i 3 : Do e
ess At b seowr | OF PrESS BJi g § i sooNt

If this key is pressed during averaging, the averaging
mode is canceled temporarily. If this key is pressed
again, operation is restarted from the operation step in
which the averaging mode was canceled temporarily.
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| T — g —
press | 4 | M Ciosconn porpressL B D b eonr |

When CONTINUE is active, averaging is continued
according to arithmetic operation method 2 if the
averaging count reaches the specified limit.

When 1 TIME iz active, the VIEW mode is selected
automatically after the averaging count reaches the
specified limit {the averaging mode is canceled).

Averaging Method

IWhen N > n] ... Operation method 1
¥n = Sigma/n

IWhen N < n] ... Operation method 2
Yn = {({N - 1) x ¥n~1)/N + Yn/N

n : Present averaging count

Y ¢ Specified averaging count
¥n : nth trace data

¥n : nth averaged data

Yri~-1 2 {n-1}th averaged data

Sigma: Sum of data including the nth data
{Data Adjusting Xev]

The averaging count can be set with ten keys, data knob or step key.
After inputting a desired averaging couni, press the unit key.

{(7) NORMALIZE Mode

CAUTION

R3361C/CN/D only

When the tracking generator is used, it is recommended that the cable
frequency characteristics be modified together with those of the
R3361C/CN/D itself and filter. (See Section 5.2 for further details.)
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[Procedure and explanation]

Press

Press

Press

Press

Press

L3y

- NDRM - = §“¥G§mf

Or press

The signal stored in the memory is subtracted from the

input signal and the result is displayed, that is, the
difference between the signal stored in the memory and
the input signal is displayed. Actually, the DISBP

LINE value is added to the difference to be displayed.

Iinput signal - CORRECTION DATR + DISP LINE - Display

L4

Iy

E”KQRM} CONGRM A | . Eifg"? CNORM | T NORM B

s g Of press T :
I L70 T e 0B 1L ON/ORR

UNORM A op ENURM B is smet to OW and OFF alternately
_ UN/OF? i ON/OFS
each time it is pressed. The mode displayed in the
reverse mode is active. Before setting this key to
OW, press the CORRECTION DATA BAVE key.

CNORM D CORRECT 3 | o NORM. SCORRECT

L NGRY 3‘DSF""iﬁEM

©NORM ?”IigTé&ﬁ

‘ ! oy press : ! :
Aoosag L F B LSAVE
The current trace A or B iz stored in the memory as
rhe correction data. This data is not cleared if the
power 1is switched off.

- CNORM O DSPOLINE
A G oowgoER  CTREEERLB L p i mw/OFF
Tbe digplay line is a hoxlzontal llﬂe usad for

waveform level comparison. DSF LI¥E ! is set to ON and
. ON/ORF
OFF alternately each time it is pregsed,

CNORM D D INSTANT
B i i NORM B

. Or press (
W ooowomwal OF L
Normal;ze made,

When this key is pressed, the following procedure is
executed.

(i) The display line is displaved near the middle point

between the maximum and minimum points of the signal.

(é) The current trace A or B is stored in the memory as

the rorrection data. {Correction data saving}

(E) Mormalize ON.
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{8)

[Data Adjusting

Data knob

Step key 2

L]

Ten key

TRACE Mode

See Section 4.1.

Keys]

Turning this knob clockwise will raise the display
line and turning it counterclockwise will lower the
display line.

The set resolution is 1 point.

The display line is moved ldiv up/down.

The set resolution is 1 point.

6-{6) for further details.
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4.3 MARKER Section Functions

MARKER
- MULT L MKR
ol oN ] PEAK | ITMKR — 1 | OFF

' “See secticn 4.3.3
: - See section 4.53.%
“-fap section 4.3.1

4,3.1 Marker See section 4.3.4

[Functions]

Displays the normal marker and A marker on the waveform, its
freguency, and level data.

(1} Panel Keys and the Corresponding Seftkey Menu
..................... o . Refer to Section A.1 (13).
{2} Setting the Normal Marker Frequency

The normal marker fregquency can be set within the range from 0 to
3600MHz. The initial wvalue is 1300MHz.

{Procedure and explanation]

1
Press ON -

Normal marker freguency set mode. Data entry is
enabled and the normal marker freqguency level data are
displaved on the screen if the marker is off. If the
marker is on, either the normal marker or the A marker
which is active is selected, and data entry is enabled.

[:w:::ijw«—— CNORMAL
Press ON ‘ MER : .

Normal marker freguency set mode. Data entry is
enabled, and the normal marker frequency and level
data are displayed on the screen.
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[Data Adjusting Keys}

Data knob Turning this knob clockwise will move the marker to the
right and turning it counterclockwise will move the A

marker to the left. The set resolution is 1/700 point.

aa

The marker is moved horizontally step by step according
to the step size setting. If the step size is set to
AOTO, it becomes 1/10 of the frequency span (horizontal
1 scale = step width}.

Step key

a0

Ten key : The set resolution is determined according to the
frequency span.

(3} Setting the A Marker

The a marker can be set within the range from 0 to *3600MHz. If the
start/stop frequency is exceeded, it is replaced with the start/stop
frequency.

[Procedure and explanation]

................................... ; Press | OV A MKR |

4 marker set mode. This key allows data entry. ‘Two
markers are displayed at the normal marker positions,
The normal marker can shift while the other marker is
fixed. The frequency or signal level between these two

CRUED HK

A ‘
1 A KR L BNJOFE

Press | ON ]
S R |
The fixed marker is displayved at the normal marker
position together with the A marker, then the A marker
is fixed at this position as a reference marker. When
an active marker is moved, the distance from the
reference marker is displaved as the marker data.
This key is set to ON and OFF each time it is pressed,
The mode displayed in the reverse mode is active.

FIXED MK |

Example: orp Indicates that ON is active.
JUF
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(4)

[Data Adjusting Keys]

Data knob

Step key

Ten key

Y3

Turning this knob clockwise will move the active
marker to the right and turning it counterclockwise
will move the marker to the left. The set resolution
igs 1/700 point.

The marker is moved horizontally step by step
according to the step size setting, If the step size
is set to AUTO, it becomes L/L0 of the freguency span
(horizontal 1 scale = step width).

The set resclution is the same as that of the normal
marker.

Selecting the Counter Mode

{Procedure and explanation]

ON

Press.

COUNTER

The fregquency counter fucntion is selected. If the
marker ponit is 15dB or more higher than the noise
level, the freguency of the signal at the marker
position is measured with high accuracy. 3Since the
freguency of the parker iz not measured but the
frequency of the zignal a2t the markey position is
measured, the marker need not be set to the peak of
the spectrum. However, the amplitude displaved is
that at the marker point,

In the normal marker mode, the marker position on the
fregquensy axis is calculated with reference to the
center freguency to display the marker freguency. In
the counter mode, however, it is directly measured
according to the refersnce oscillator accuracy and

or spymemEEE  is displayed.

On the other hand, a maximum resclution of 1Hz may be
set with the softkey menu. The gating time lengthens
and the sweep speed is reduced as the counter
resolution is enhanced. This mode must not be set
together with the SICGHAL TRACK (signal track mode).
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| : CFORWARD |
Press 0N . COUNTER © o, and © / BACK . is set to FORWARD

or BACK.
This device supports the following two counter modes.
FPorward mode: Operates the counter at the marker
point during sweep.
Back mode: Operates the counter for sweep blanking.

In forward mode, RBW or SPAN sometimes causes an
error in waveforms while the counter is operating.
In this case, change the mode to back mode. This
allows the counter to stop. However, measuring time
is longer than in forward mode.

CAUTION

Readouts may not be correct on the freguency counter mode if SPAN is set
to 100MHz or more.

[Data &djusting Keys]

Data knob ¢ Turning this knob clockwise will move the marker to
the right and turning it counterclockwise will move
the marker to the left. The set regolution is
1/700 point.

Step key : The marker is moved horizontal step by step according
to the step size setting. If the step size is set to
AUTQ, it becomes 1/10 of the freguency span
(horizontal 1 scale = step width).

Ten key t The set resclution is determined according to the
fregquency span.

{5) Setting the Signal Track Mode

[Procedure and explanation]

, . SIG TRK

Press 0 ¢ and © ON/OFF iis set to ON or OFF,

=

If a signal drifts, the marker follows it and the
center freguency change at the same time, enabling
constant display of the signal at the center of the
screen. This does not apply if the signal once
disappears from the screen. This key is set Lo ON

and GFP each time it is pressed. The mode displayed
in the reverse mode is active.

SIG TRE,

Example: Indicates that ON is active.
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{6} Selecting the Noise/Hz Mode

[ Procedure and explanation]

Press lﬁ Gx

NOISE/lz

When the marker is in the noisge, the noise level
measurement mode is set and the rme value of the
noise normalized according to the 1Hz to 27MHZ noise
power band width can be measiured. The marker level
on the screen becomes XX 4Bm/Hez or XX &BUV/VHAZ to
indicate that the noisse level measurement mode is now
aelected,

Dats can be enteread.

(7) Setting X 4B Down

Differences between freguencies and levels of two markers at the level
which is xx.x dB lower {(higher) than the normal marker level are
displayed, or these freguencies and levels themselves are displayed.

The down-width can be set within # to + {the screen dynamic rangel.
The initial value ig 34B.

Note: Be sure to turn the counter mode off before using the function
of Xd48 down.

{Procedare and explanation]

Press - HE P NEXT MENU GOWN D
Differences between freguencies and levels of two
markers at the level which is xx.% 4B lower than the
normal marker level are displayed, or these
frequencies and levels themzelves are displayed,
N . X dB
Press GN ; KEET MEND LEFT e

Differences between frequencies and levels of two
markers at the level which is %¥%.x dB lower than the
normal marker level {only on the left side) are
displayed, or these frequencies and levels themselves
are displaved,
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- o X dB

eress | M| v men
Differences between frequencies and levels of two
markers at the level which is xx.x dB lower than the
normal marker level (only on the right side) are
displayed, or these frequencies and levels themselves
are displaved.

’ ] ; . REL/ABSY
Press oX | . NEXT MENU @, and _ /ABS2 : is set to REL

or ABSl or ARSZ.

The following marker data to be displayed in the X 4B
DOWN mode is selected:

REL {relaztive display) : A marker

ABS1 (absolute display): Marker on the right

ABS2 {absoclute display): Marker on the left

{bata Adjusting Kevs]

Bata kaob

Btep key

Ten key

: Turning this knob clockwise will increase the
down~width and turning it counterclockwise will reduce
the down-width. The set resolution is 0.1dB {1048/,
5dB) or 0.01dB {(2dB, 1dB). Negative values are X dB
higher than positive value.

The down-width ig increased/decreased in 1dB units.

@n

ag

The get resolution is 0.1d48 (104B) or 0.01aB {5dRE,
2dR, LdR).
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4.3.2 Peak Search
[Functions]
The maximum wavaeform level is searched, the marksr is moved to that
position, some peak levels are found in the waveform, and their
frequencies and levels ars displayed in a list format.
(1) Panel EKeys and the Corresponding Softkey Menu
Refer to Ssction A.1 [(14}).

{2) Executing PEAK SEARCH

{Procedure and explanation]

Press PEAK .

The maximum level of the current waveform is searched,
+he marker (normal) is moved to this position, and the
frequency and level are displayed on the screen., If

the marker is not on, the peak level must be searched

after the marker is displayed automatically.

1f the measurement window is active, the peak is
searched in this window first,

{3) Executing HEXT PEAK SEARCH

[Procedure]

Press PEAK . NEXTPK

'Y

Search the peak level in the current waveform from the
higher level to 256 points {maxzimum) and display each
frequency and level.

B VIEW waveform or a waveform after single sweep
becomes valid. No valid result is obtained for NEXT

PEAK during sweep.

Pzessé_ﬁ???wpg ' The marker ig sequentially shifted
from the point with higher amplitude.
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PEAX £/2
REF 3.8 dBu ATT 18 dB  ALsrite B blank
18dz/ . — : NEXT PK
, KR
MARKER | 7 ieche 38.6 MEz |
3.6 ¥Rz - 0 ¢ -19.87 dBm ; NEXT PK
s et s g D RIGHT
""""""""""" NEXT PK
LEFT
‘‘‘‘‘‘‘‘‘‘‘ | NEXT PK
UAX /MY
REF -
1 ¥Hz WIN
Y3y
1 MHz i .
FP ¥
T us el P NEXT
CENTER 4 MHg SPAN 108,08 MHz HEND

Figure 4 — 1 BExecution of NEXT PK

(4} Executing NEXT PEAK RIGHT

{5)

(6)

{Procedure and explanation]

\\\\\\\ — . NEXT PK
Press PEAK L ORIGHT .

Up to Z56 peak level points are searched rightward
from the current peak level point and their
frequencies and levels are digplaved. Others are the
gsame as those of item (3} above.

Executing NEYT PEAR LEPT

[Procedure and explanation]

——————— | NEXT PK
Press PEAX L LEFT L

Up to 256 peak level points are searched. leftward from
the current peak level point and their frequencies and
levels are displayed. Others are the same as those of
item (3} above. '

Executing NEXT PHEAK MAX & MIN

[Procedure and explanatiocn]

e L ONEXT PK
Press PEAK || WAXAMIN

Up to 256 maximum and minimum peak level points are
alternately searched from the left of the current
waveform and their freguencies and levels are
displayed. Others are the same as those of item (3)
above,
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(8)

Executing MIN SEARCH

{Procedure and explanation]

ey
Press PEAK | : MIN

The minimum level of the current waveform is searched,
the marker {normal) is moves to this point, and its
frequencies and level are displayed on the screen.

Executing MEXT MIN

[Procedure and explanation]

| ONEXT -
Press PEAK OMENU L NEXT MIN

@

Up ko 256 lower level points are searched from the
minimem point and their frequencies and levels are
digplayed. Others are the same as those of item (3}
above.

CAUTION

The searched peak data becomes invalid when the PEAK search and MIN
search keys are pressed or when the set data is changed. The
subsequent MEXT PX {(including other operations) is thus repeated from
the beginning.

If no peak data exists or the next peak data does not exist, the error
message below is displaved.

PEAK 1/2
REF 8.4 4 ke ank
0B/ Mo Next Peak Poine [ NEXT PK
: s . FRE
v e 106 LHz
409 ; : : i ~17.8% NEXT PK
.mmmmmmnq.na, Hﬂmmmhhmm".mm.“ 4 RIGHT
i
H : ..... _ TR 1 el NEST P
w : ; : : LEFT
» | NEXT PK
"""""" BAX/HIN
RBY .
1 ¥Hz ¥IN
VB¥
1 MHz
SEP
it oms NEXT
TENTER @ MHz SPAN 189.8 MHz MEND

Figure 4 -~ 2 HError Message of Execution of HEXT PK
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(9)

{10)

Executing PK CONT

[Procedure and explanation]

. NEXT : ~ PK CONT
Press PEAK L MENU L, and | ON/OFF | is set to ON..

Starts continuous peak search., The peak of the
waveforms is calculated for each sweep, and the marker
can shift,

Setting AX and AY

To search the peaks (maximum and minimum) or a waveform, set the point
value indicating the inclination in the ¥ and ¥ directions,

Directions X and Y on the screen indicates the resclution shown in the
figure below.

A
\ 400 points,
\ 2 AY : Bets points ] to
400.
\\\p {Initial value:
e T | 40 points)
O ———
b 4 AYX Sets points 1 to 700.

{Iinitial value:15 points)
700 points

Figure 4 ~ 3 Resolution of AX and AY

The point at which the waveform data
at the tip of the AX point increases
more than the A Y point is defined as
a rising edge (point C)),

peak

The point at which the waveform data
at the tip of theA ¥ point decreases
more than the AY point is defined as
a falling edge {(point ()),

The point where is a maximum value
in the period of (1) and C) is
defined as peak.

® @

Figure 4 — 4 Setting of AX andAY
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{11) Alteration of peak search level

The reference level of the peak search can be altered using a display

line,
[Procedure]
“““““ ———————  NEXT g"”"”“““";“"é
Press PEAK E MENU and set theg Eg/gﬁng ito UP.

The level exceedinédéﬁéhdiéﬁiéy line is

searched whan the ? PE RANGE ; is set to UP.
(Initial setting) . UP/FULL

REF 6.9 dJ
10dE/

: 5 FE&K 1/2
No Next Feak Poiat

CENTER 2 MHz

- —— NEXT PX
E : BAE
MARKER ~ r e 480 iz °
189 xiz S585 dB | NEXT PK
) 1 e
1 : LEFT
SRR | IR | N | NEXT P
. e NExT X
REY
1 WH2 WIN
VY
1 ¥Hz
SHP
3% ms NEXT

SPAM 199.0 MHz MENU

Figure 4 -

5 Execution of PK RANGE UFP
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Press

| NEXT ‘

\ PK RANGE |
Eto FULL.

PEAK L OMENU and set the ! yp iy,
All the waveforms é;é"ééggéﬂéﬁ
irrespective of the display line
when i PKRANGE i, o0 +o FULL.

UP/FULL
PEAK 172
REF 8.9 dBn ATT 18 dB A_write B_blank
10dn/ e e — NEXT PK
L MXR
MARKER [ 30.§ Miz
39.6 MHz | dp | NEXT PK
....................... = b et RIGHT
3 T NEXT PK
o LEFT
DL -14 "ﬂﬁﬂé ’3 NEXT PK
; [; KAX/MIN
RE% TR ——
1 Wiz ; HIN
VR
1 WHz
SEP i
3% ms i NEXT

CENTER & MHz

SPAN 100.9 Wiz

HENU

Figure 4 -~ 6 Bxecution of PK RANGE FULL
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4.3.3 Marker -

{Functions]

The current marker data (frequency, level, 5, stc.}) is set as the data
of another function.

{1} Panel EKeys and the Corresponding Softkey Menu

Refer to Bection A.1 (15;.

{(2) Bzecution of MER -

[Procedure and axplanation]

Press

Press

Presgs

Press

Press

Press

HER :
MER — Ok L.

The active marker frequency is set as the center
Lrequency.

MKKR - | REF L.

The active marker level iz set as the reference level.

o MER A
KR > | SPAN L.

The A marker frequency is set as the freguency span.

HER —

[ :
MKR S T

The active marker frequency is set as the CF STEP

frequency.
KR A—
KR — : CF STEFP R

ONENT L MKR -
HKR — - OMENU MK ST .

The active marker frequency is set as the marker step
freguency.
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{3}

' O NEKT COMKR Ao

Prass HKR - P MEND o1 MK STEP -
The A marker freguency is set as the marker step
freguency.,

Betting the Marker Step Size

The marker step can be set within the range from 1Hz to 3600MHz.
Initially, it is about 1/10 of the frequency span.

[Procedure and explanation]

ey NEKT LMK STEP
Press MKR — ] 0 MENU P SizH Do

BOreeh.

L NEKT LMK STEP
Press MKR 1B L AlTO Lo

Marker frequency or marker freqguency A set mode.
The marker step data is deleted from the screen.

[Data Adjusting Kevs]

Data knob : Turning this knob clockwise will raise the marker step
size. Turning it counterclockwise will lower the
center fregquency. The setting resolution is about
1/1000 of the freguency span.

Step key ¢ Prassging this key once will raise or lower the center
frequency step by step. When the step size is set to
AUTO, the step width becomes 1/10 of the freguency
span {one horizgontal scaled.

Ten key : The setting resclution is determined according to the
freqguency span.
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4.3.4 Multi-marker

[Function]

The multi-marker of R3261/3361 can display up to eight markers to
trace A and B. This makes it possible to measure the frequency or
level at many peints simultaneously. This marker can be turned on and
off independently. You can select whsther the marker is displayed to
trace A or B.

One of eight markers must be the active marker (the normal marker is
displayed with o, while the active marker is displayed with ®).

The active marker can be moved opticnally by numeric key, step key,
and data knob.

When the multi-marker RKR 1-802 GHz

is on . ~28.8 dEn

3
- Acbive marker

The R3261/3361 has a A marker in addition to the above eight markers,
The A marker detects the difference hetwsen the A marker and active
marker or among the other markers {during marker list display only) to
display.

Basically, the A marker is displayed at the same position as the
active marker. If the active marker, for example, is moved from

trance A to B, the A marker alsc moves similarly.

Note: If the active marker is changed to another marker, the 4 marker
may not move to the same position as the active marker.

The setting of multi-marker can be saved or recalled, so resetting for
the same measurement is not reguired.
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(1)

@

@

Marker
Single marker

The state where the active marker and A marker can be used is called
single marker. All of traditional markers is a single marker.

Multi-marker

The state where up to sight markers including the active marker and
the A marker can be used is called multi~marker. For each marker,
marker No., is displayed on the marker pattern.

Active marker

The active marker can be moved optionally by single marker and
multi-marker. Data for active marker is displayed on the upper right
or lower right of the screen. When the active marker is moved by
multi-markar, it is displayed with @ and the other markers are
displayed with o. '

A mazker

The A marker is displayed when the difference between the A marker and
active marker is measured. When the A marker is on, it displays the
difference between the A marker and active marker. When it is off, it
is displayed by absolute value {(an exception such as a counter is
excluded) .

Normal marker

When the A marker is off, the marker is called normal marker.

Active trace

Either trace & or B changing the trace state finally is called active
trace.

Notes When the state of trace is blank, active trace is disabled.
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{2} Panel Key
[Function]

Press the

Press the

Press the

Press the

MULTI MKR

3
SHIFT

and oH keys in order.

The multi-marker is turned on.

MULTI MKR

1 OR ;key.

When the marker is OF¥F:
The single marker is turned on.
When the single marker is used:
The active marker can move.
When the multi-marker is used:
One of multi-markers is changed to the multi-marker
and can move.

OFF

key.

Turn all markers ofF. If the multi-marker list is
being displayed, the list is also erased.

or B key.

The active marker and A marker move between trace A
and B. The other markers romains.
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{3) Soft Rey

[Procedure and explanation]

[
SHIFT

ON MER %

. ACTIVE
| HKR

. MKR DISP :
COBE/LOW

DNEET L MKR LIST

CMENU CON/BER
CWKR LIST © PLOT OUT :
 PLOT i OVER

: PLOT OUT |
| SEPARATE |
CPLOT BUT
oLy

L PLOT ;
| CANCEL ¢

CPROV
CHEND

D PREV
uENy
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(i) Press the

SHIFT

MULTI MXR

and oN Xxeys to turn the §MKR % | key on or

L R/0FF |

Turn each marker on or off to move.
An asterisk (*)} indicates marker ¥No.
For example, marker No. 1 is explained below.

» Active marker state

This key indicates that marker No. 1 is an
active marker and can be moved. The marker can
be moved using the numeric key, step key, and
data knob.

If the key is pressed in this state, the marker
is turned off, But, the final marker {except
the A marker) cannot be turned off by this key.

This key indicates that marker Wo. 1 is on. If
the key is presased in this state, the marker is
changed to the active marker and can be moved.

This key indicates that marker No. 1 is off.

If the key is pressed in this state, marker

No. 1 is turned on and is changed to the active
marker. The marker can be moved. Marker No. 1
is displayed on the active trace waveform.

MULTI MER

SHEFT

HE and é MXR Naé keys in order.

Select multi-marker No. in order. Use the numeric key,
step key, and data knob to select an arbitrary marker.
If a numeric key is used for output, the unit key need
not be pressed.
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(:) Press the

MULTI MKR

SHIFT oN and EACTIVEE keys in order.

D MKR

Select the active marker in order. Whenever this key is
pressed, select the marker with a large number as an
active marker. If there is no marker with a large
number, select the marker with small number.

The frequency and level of active marker are displayed on
the screen. When this key is pressed, data for marker
points can be measured simply.

MIULT! MKR

]
st

IFT and an keys to set the §MKR BISPE key to UP

L UP/LOY

Select the marker to be displayed on the upper right or
lower right of the screen. The initial value is
displayed on the upper right. When the waveform and the
marker are overlapped, press the key and relocate the
marker to the lower right.

Changed marker position is enabled when the plotter is
output. It is not initialized for preset.

MULTI MER

£
SH

1FT i and ; NBYT é keys to turn on or off

©HENY

the MKR LEST key, ................ .
. ON/OFF

Display all multi-marker lists. The window opens on the

screen, and the fregquencies and levels of up to eight
markers are displayed in the window. Data for these
markers is always an absolute value. The A marker mode
displays the difference between the multi-marker and A
marker.

While the list is displayed, sweep is stopped., Press the
key other than the key related to list plot, the window
is closed and displayed list is erased,

MULT:i{ MKR

fm
Sh

(FT | | o8 | DNEXT © G MKR LIST: and | PLOT OUT keys.

DMEND P PLOT : OVER
Plot the current state and marker list in the overwrite
mode.

After plotting the waveform and data, overlap the marker
ligts in ruled line to plot.
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Press the

Press the

Press the

Press the

MULTI MER

]
SHIFT

and PLDT UST

oN CNEXT  MKR LIST

MENL

PLUT SEPAﬁATB

keys.

plot the current state and marker list in the division

mode.

After plotting the waveform and &ata, plot the marker
list to the next plot pOSJ.tlons

- PREY
| MENU

MULT
e Tl e e (e
SHIFT i NEXF EKR LIST and : PLOT OUT :
ME&U PLU? 1 L ONLY i
Plot the marker list onlyg
MULTI MXR
= ;“nqu“‘. e E ooy
SHIFT oA : NEXT P MKR LIST ! and : PLOT
MSNU ©PLOT § : CANCEL f

Interrupt plot.

. key to return to the previous menu.

4 ~ 58
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{4} Basic Operation

(4-1}) Registering the Multi-marker

MKR  1.888 GHz
-28.@ dém | (1) HKR 2
ON/BEE

At present, marker No. 1 is an active

1 ‘ marker.
€ Active marker

(2} ¥XR No When marker No. 2 is turned on where
the active marker is, select marker
No. 2 with soft menu (2) to press soft
menu {1)}.

J

HKR 1.378 GHz

61 8 g8 Directly after the MKR 2 ON/OFF key is
e . m

turned on, marker ¥No, 2 is changed to
the active marker. 8o, markers No., 1
1 and No. 2 are overlapped. The active
{2) MKR No marker can be moved as shown in figure.

(1)

2
‘[ G | Active marker

MKR  1.888 GHz When the active marker is returned
-26.9 d8m | (1) HKR 1 from marker No., 2 to No. 1, press soft

B/ OFF menu (2}, select marker Nge 1{ press

4f;% ‘ R soft menu {(1). As shown in figure,

displayed data is changed.

80, up to eight markers can be

registered.

e Botive marker (2) HKR Xo
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{4~2) Erasing the Marker

MKR  1.888 GHz When the multi-markers are erased one
-28.9 gBm g by one, use soft menu (2) to select
the marker to be erased. If the
marker is an active marker, press soft
(2) MKR §o Menu (1) to erase. If not, change the
marker to the active marker to press
s0ft menu {1},
In figure, marker No. 3 is the active
marker., If this marker is erased,
marker No. 4 is automatically changed
to the active marker.

€ pctive marker

Notes: It is only the marker changed to
the active marker that can erase
n the multi-marker.

: MKE  1.345 GHz .
o If marker No. 3 is erased, marker

“88.8 afm No. 4 is automatically changed to the

active marker.

If marker No. 4 is srased, marker

(2) MER ¥o No- 1 is automatically changed to the
active marker.

Active marker

:J

HKR  2.299 SHz As described above, there must be the
~54.5 dBm ~active marker. If the active marker

is erased, the next marker with a

large number is the active marker. If

there is no marker with a large

number, the marker with a small number

is the active marker.

If there is only one marker, it cannot -

be srased.

(2) MKR No

Active marker

1
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{4~3) Mowving the Multi-marker

ANKR  -288 IMHz

i9.89 dJB
Frace B .
/;\
<—Active marker
Trace A

4
OMKR -2088 MHz
3 .5 d8
Trace B —— Amarker
rr\
Active marker
.

Trace A

ANMKR  -558 flHz

3 ~12.3 dB
Trace B

A marker
5 .
’////@ﬂéwmm Active marker

(1}

0N /68F
(2) MKR o
(1) MKR 5
0N/

{2) BKR o

(1}

(2} ¥KR Ko

(3) ACTIVE
KKR

4 - 61

The multi-marker can be displayed to
trates A and B,

When the multi-marker is moved between
waveforms, press key A or B.

In figure, all markers are installed
on A at present. When the B key is
pressed, the active marker and A
marker move to trace B.

The marker is always installed on
the active trace,

After marker No. 3 (that is, active
marker) and A marker are moved to
trace B, select the marker by soft
menu (2} and press soft menu (1) to
install marker No. 5 on the active
marker,

When the active marker is changed by

"soft menu (3), the difference between

different waveforms can be measured
easily.
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{4~4) Changing the Active Marker

MKR - 1.88BB GHz

~28.%8 dBn

i
& hotive marker

4

2.188 GHz
~-&7.,8 dBe

MKR

Aekive
market

(1)

1.56%8 GHz
~59.6 dBm

MXR

hetive marker

Whenever soft menu (3) is pressed, the
active marker is changed in order.

L OFF

(2) MEE No

(3YACTIVE

MKR HNo

The fregquency and level of the active
FF marker are displaved on the CRT. This
function can measurs data for marker
points easily.

(13

{2) MKR No

{3) ACTIVE
HKR Mo

When the active marker is changed,
turned-on marker is automatically
W/UFF gelected. 1In figure, marker No. 5 is

changed to the active marker after
(2) ¥KR Mo marker No. 2.

{1}

(3) ACTIVE
HKR No
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(4=-5) Multi-marker List

When soft menu (1) is turned on, the freguencies and levels of all
markers are listed as follows.

Label area Title
REF xx.xz dBm Trace mode
xxdB/ — ; ; F— — ;
Lo e (1) HKR LIST
Foocbeoobesshosshecbel Marker data |- G5/0FF
Active data s AP
T b4 i i i i 1(2) HKR LIST
e b bl PLOT
No. G M k Hz dBn_ A/B Lo
13 1.800 006 000 20,000 B fo--be--be--
70 2.156 000 000 -57.80 A Lo
3:
4 v
50 1.530 000 000 -58.66 B po-ereechees
8 2.500 000 000 -82.15 B b
7 S N A
82 Lo
T L [(6VPRRY
KK WS I HENU
CENTER x.zxx GHz SPAN w.xxx MHz

Data in list is converted from the marker positicn, and is not
measured by freguency counter and in the noise level mode. So, the
data is sometimes different from the marker data on the screen.

In the normal marker mode, each frequency and level are displayved by
absolute value. In the marker mode, they are displayed by relative
value.

Note: The \ marker is displayed by absolute value.

The symbol of the last string in the list indicates the trace where

each marker is installed. If the symbol is space, it is indicated

that the state of trace is blank.

If other than the key for plot is pressed, displayed list is erased,
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(4-6) Plotting the Marker List

When the multi-marker list is being displayed, it can be plotted.
There are three types of output format. They can be selected
optionally.

Output formats

{1) Overlapping the waveform and list: See plot plan (1}.

(2) Separating the list from waveform: See plot plan (2).

{3} Outputting the list only : See plot plan (3).

Unless the multi-marker list is displayed, the configuration of

screen depends on the above output formats and list data is not
plotted.

Press soft menu (2) in figure, the following scoft menu appears.
Select each output format.

Note: During plot, the key other than the cancel key is not

acceptable,
Label area Title
REY xx.x dim Trace mode
xxdB/ S S e S R R
R R S {1IPLOT OUT
o cereepes oo esor o] Marker datag- OVER
Active data :”:"i’": """" :’““:’”"i""
T A L 2 R )
o e s mor oo SEPARATE
No. 6 Wk Mz da A8 | ¢ i [(3)PLOT OUT
12 1.800 000 000 20,00 B Feeoro-cre-ol ONHLY
2: 2.156 000 000 -57.80 & Do
3 mereeereel(4)
4: P
5:..1.530 500 000 -59.86 B f---reeorecs
6 2.500 000 000 -62.15 B o [(somLor
7 F---r---r---l CANCEL
8: b
T T T o |leIPREY
X BS HERU
CENTER #.zxx GHz SPAN w.xxy HHz
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After plotting ends, the soft menu (previous page) is redisplayed
and any key is acceptable.

To interrupt plotting, press soft menu (5). Data transfer from the
R3261/3361 to the plotter is interrupted. After plotting data that
is already transferred to the plotter, end plotting and return to
the soft menu (previous page). So, any key is acceptable.

For the setting of plotter, see Section 4.7 Plotting.
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Plot plan (1): Plotting in the overwrite mode

REF 0.9 ¢Bm ATT 40 dB A write B_blank
iGdg/ { 1 T T T t T i T
L e ]
MARKER 7 300 kHz
300 kHE -10.30 dBnm |
f T
8 No. 0§ M|lk Hz gPm A/8 |
1. 30 000 1030 A
Z. 30 1400 060 -301.25 A
B 2? ~301000 8060 -390 A 7
______ - ] 2 |
1 MHz 7
VBY 5 q N
SéPkHZ . L
N § ]
200 ms A 1 t 1 ¥ L T JW*”Jl s intel
CENTER D MHz SPAN 100.0 MHz
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Plot plan (2): Plotting to the R9833 plotter in the division mode under
one division specification

REF 0.9
10d8/

MARKER
300 kH

RBY

1 MHz
VBY

i kHz
SWp

200 ms

dEm

ATT 10 dB A_write B blank

T

I Y |

i MKR
300 kHz
-10°30 d8m

o

CENTER 0 MHz

SPAN 100.0 MHz

X6k MULTI MARKER LIST k44

=
o]

0~ O s W e

6 M

360 000 -10.30
30 400 000 ~30.25
-30 000 000 ~30.50

kK Hz aBm A/B

D D I

4 ~ &7
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Plot plan (3): Plotting the list only

APk MULTT MARKER LIST iy
No. 6 M k Hz dBm A/B
1. 300 000 -10.30 A
2. 35 400 009 -3G.25 A
3. =30 000 008 -30.50 A
4.
5.
b.
/.
g
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{5) GPIB Remote Programming

(5~1) GPIB Code

Table 4 = 1 GPIB Code
_ Talker request
Function Egz;ener output Remarks
Code Header
format
Multi-marker ON MLT MLP? ON/OFF -
Multi-marker OFF MF or MO - - -

Moving the Active-marker| MN or MK - - - Data input
Multi-marker No. 1 ON MLN1 - - - Data input
QOFF MLFi - ) - -

Multi-marker No. 2 ON MIN2 - -~ - Data input

OFF MLF2 - - - '
Multi-marker No. 3 ON MLN3 - - - Data input
OFF MLF3 - - -
Multi-marker No., 4 ON MIN4 - - - Data input
OFF MLF4 - - -
Multi-marker No. 5 ON MLNS - - - Data input
OFF MLF5 - - -
Multi-marker No. 6 ON MLNG - - - Data input
QFF | MLF6 - - -
Multi-marker No. 7 ON MLM7 - - - Data input
OFF | MLF7 - - -
Multi-marker No. 8 ON MINS - - - Data input
OFF MLF3 - - -
Active marker frequency? - MEF? Frequency MF
Active marker level? - ML? Level Unit: Header
dB  : MLD
dBm : MLB
dBmV: MLM
dBuv: MLU
dBuVemf
: MLE
dBpW: MLW
vV ¢ MLV
dBm/Hz
s MLH
dBuV/~Hz
: MLL
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Table 4 - 1 GPIB Code (Cont'd)

Talker request
Function Listener Remarks
code Output
Code Header
format
Freguency + level? - MFL? Frequency | Similar to
+ level MF and ML
211 multi-marker - ML3P? | Fregquency | Similar to g8-marker
freqgquencies? ME output
All multi-marker levels? - MLSL? | Level Similar to 8-marker
ML, output

For the code other than the multi-marker code, see Chapter 6 GPIB
Remote Programming.

{5-2) GPIB Command

{a)

Turning the multi-marker on or off

{Format]

PRINT @8;"MLT" paean- (1} * Turns the multi-marker on.

PRINT @8:;"ML7T 16257 veass 120 ' Tarns the multi-marker on and
move 1t to 1GHz.

PRINT @8;"MF" sense {3} ' Turng the multi-marker off.

PRINT @8&:"MO" onaon (4} * Turns the multi-marker off.

PRINT £8:"MLT?" coses (D) ' gutputs the state of multi-marker.

INPUT @8:ISMLT
[Function!

This command turns the multi-marker on or off. When the marker is
off or the single marker is used, execute (1}, The multi-marker is
turned on, and one of up to eight markers is changed to the active
marker, then it can move freely. The frequency and level of the
active marker are displayed on the screen.

If {2) is executed similarly, the wulti-marker is turned on and the
active marker iz moved to the position egquivaient to specified
frequenacy. If the output format is (2}, the active marker 1s moved
to the position eguivalent to freguency of 1GHz.

1f (3} and {4) are executed, the single marker and multi-marker
erase all of displaved markers.
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Note: The multi-marker can turn off the markers individually, but this
command erases all markers. If (1) and (2) are re-executed, the
marker is recovered.

To see the present state of the multi-marker, execute (5). When the
multi-marker is on, 1 is cutput. If it is off, 0 is ocutput. Judge

these values,

{(b) Turning the markers on or off individually

[Format)

PRINT @8;"MLN1¥ cesan L1} ! Purns multi-marker No. 1 on.

PRINT @8:"MLN1 1GZ"™ ..... (2) ' Turns multi-marker No. 1 on and
move 1t to 1GHz.

PRINT @8:%MLps® eeees {3} ' Turns multi-marker No. 5 off.

[function]

The command turns the markers on or off individually. The number at
the end of the command indicates marker No. If {1} is executed,
marker No. 1 is turned on and is changed tc the active marker. So,
the marker can move freely. :

If (2} is executed similarly, marker No. 1 is turned on and is moved
to the position eguivalent to specified freguency. If the output
format is (2), fregquency moves marker No., 1 to the position
egquivalent to 1GHZ,

If (3) is executed, marker No. 5 is erased. The marker can be
erased by the active marker only. After specified marker is changed
to the active marker once, erase the marker. So, the active marker
is automatically changed to the next marker with a large number,
Even if marker No. 5 is not an active marker, execute (3) and erase
the marker. The active marker is automatically changed.
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{c}

Qutputting the frequencies and levels of markers individually

[Format]

[Format]

PRINT @B:"HDO MLN1 MF2® .. (1} ' Turns marker No. 1 on to cutput
the fregquency.

INPUT @8:F1 ' Reads the frequency to variable
1,

PRINT @8;"MLNS 1GZ* ..... {2} ' Tarns on multi-marker No. 5 to

PRINT @8;"HDO ML?" frequency of 1GHz to output the
lavel,

INPUT @8:1.5 ' Reads the level to variable LS.

fFrunction]

The command cutputs the frequencies and levels of markers
individually. To read data, be sure to change the marker to the
active marker. As described above, change the marker to be read to
the active marker, then read the value of the active marker.

If {1} is executed, marker Wo. 1 is changad to the active marker and
the freguency is read to variable Fi.

If {2} is executed similarly, marker Mo, 5 is moved to the position
eguivalent to specified frequency and the leavel is read to variable
L5.

When the markers are read individually, the active marker is read
actually and there is no difference betwesn the single marker and
multi-marker. When the multi~markers are read togsther, the values
measured by counter and noise level cannot be read. Because the
marker point is read by converted walue.
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{d} Outputting the frequencies and levels of all markers together

[Format]

PRINT @8;"MiSF2" esons (1) ' Cutputs the frequencies of
all markers.

INPUT @8;F%,F2,73,F4,F5,F6,F7,F8,F9 ' Reads the frequency to the
variable.

PRINT @8:"MLNS 1GZ" evoss {2) ' Outputs all marker levels.

INPUT €8;1.1,L2,L3,L4,L5,L6,L7,L8,L9 ' Reads the level to the
variable. :

[Function]

The command outputs the frequencies and levels of all markers
together. A total of nine pieces of data containing eight
multi-markers and marker can be output regardless of displayed
list on the screen.

Turned off data outputs zero to the freguency and level. wWhen the
markers are read individually, the active marker is read actually.
There is no difference between the single marker and multi-marker.
When the multi-markers are read together, the value measured by
counter or noise level cannot be read. Because the marker point is
read by converted value.
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[Sample program]

MLSF command

10 T e ke o 30 o e o A of o o R o A s sk ot R o i o SR S0k R S o o 3R S e kR e ke i
290 R R32681/33681 MULTI marker list check =
30 T file: MLTLIST #
10 * e ok e o e ol ook 3R o R ok o sk e o ook o ok ke R e R e o SIOR R 0808 e sk ke
30 ISET IFC: ISET HEN

60 =TEST

70 'GOSUB #3SWEEP

50 GOSUB #3TROUT Postiring ovuiput

30 GOSUB #YALGUT * value output

100 'GOTO »TEST

116 3TOP

“12¢0 !

130  =S5TROUT
146 PRINT @8;7"HD} ML3F?”

159 INPUT @8;F1%,F2%,F3%,F45,F538,F538,F7%,F88,F9%
160 PRINT @8;"MLSLY”
170 INPUT ©8;01%,L2%,03%,L45,L59,1.68,L75,L85,1L9s

180 TPRINT "#xuss STR out scsokwx”

180 PRIMT 1.F1s,L1s: PRINT 2,F23%,L2%: PRINT 3,F35,L3%: PRINT 4,F45,L43
200 FRINT 5,F65,L.5%: PRINT 5,F63,L65: PRINT 7.F7s,L7$: PRINT 3,F8s,L8s
210 PRIMT 9,F93,L8s: PRINT ©»¢

230 RETUEN

230 i

240 xYALOUT

256 PRINT @8;"HDO MLEF?"

260 INPUT B8FL.FZ,F3.F4,75,F6,F7,F8.F¢

279 PREINT @8;"MLSLZY

289 INFUT @8:£1.5.2,1.3,L4,0L5,L8,L7,L8, L9

299 PRINT "wmwir VAL oul #xwis”

150 PRINT 1,F1,L1: PHINT 2,F2,120 PRINT 2,F2.03: PRINT 4,F4,L4

210 PR{NT 5,F5,L5: PRINT 6.F6,L5: PRINT 7,F7,.L7: PAINT 8,F8,L8

329 PRINT 9 .F9,L9: PHINT "~

330 RETHUEN

349 '

348G #OSWEEP

360 PRINT @3;°7352"

370 PRINT @8;"5("

380 POLL 8.5

350 IF (S AND 4)=0 THEN GOTO 3890
404 HETURN
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[Result of cutput]

When the A marker is off

wokwwsn STRE A1 **.*mm

1 ME POROEROI0R.05+6 MLE -BEE2A. 4T5+0
2 M QREDRRAACH, PE+E LB -D0R9d, 758+
3 M- B22P02R3RD. BE+6 MLB -BR283, 42848
4 MF o DBRCEE2400. OE+S MLE -BBETS.62E+0
£ MF OERERER0E. BE+S LB -J0BT3. 906+
§ EF EEBEYB0ER ., BE+S MLB ~0PE39,57E+
{ i :

3 2 3

9 2 a
wavewsk IO ot swews

1 1E+72 ~3@, 47

2 SEHA3 ~S93. 7S

3 2E+03 ~88. 42

4 4E£+03 -75,62

g BE+E3 -73.9

& CE+B3 -39, 57

T i &

3 5} 2

g 8 8
0%

when the A marker is on

N STR QU{ Rk o

i IF -0BRGI0058, 0E S MLD -C0BG0. ST+
2 I'F -BE00802150. BE+6 MLD 00301, 15640
3 M -0300900053 . BE+6 LD 0OA0L. 1TE+D
4 " BOOAIICRSA. UE 46 MLD £013.97C+R
5 F o OQRAE3E150. BE+6 MLD  GORLS, TUE+R
& I BoeB0EISE. DE+S MD  esiea. 2es
7 @ g

3 0 i

3 IF BA0ECEE3SA. E+E MLD -008S9. 60E+B

wwmwr UL QU wewaw

a -2.56488  -.87
2 SLEEHR -1.1E
2 ~SE+07 1.17
1 SE+07 13.97
g 1.56+08 5.7
8 2.66+08 02
7 ¢ 3

3 3 9

3 3EEHE ~39.5
0K
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(€} Cautions
C) Difference between the single marker and multi-marker.

There is several differences between the specification of processing
for single marker and that of processing for multi-marker.

e Upper and lower limit for the next peak

When the single marker turns on the display line or window, the
upper display line or ths upper/lower limit of window is executed as
effective wvertical axis data. The malti-marker enables every
vertical axis data to execute.

@ List display for multi-marker and batch output by GPIB

When the active marker is displaved for single marker and
multi-marker and is cutput by GPIB, data operated for counter
measurement or noise level measurement can be displayed and output.
When the lists are displaved for multi-marker and are output
together, the marker point can be displayed and output by converted
value only. Bo, the walue measured by counter or noise level cannot
be displaved and output. When the displav line iz on, the value.
converted by the marker point is displayed and output.

C) Supporting the user define function

The soft menu of multi-marker cannot be moved to the other menu by
user define function., To the contrary, the other menu cannot be moved
to the soft menu of the multi-marker. '
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4.4 Save and Recall Punctions

See section 4.4.1

DEFINE SAVE N\ PRESET

: Eej %\E?CALL}I Uﬁ“‘%mﬂ! ﬁ j

(st

{1}

(2}

(3}

e Bee sagction 4.4.2

Save Function
fFunction]

The current set conditions are stored in the internal memory or memory
card.

Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (18).

Specifying a Channel

Internal Memory

A channel, 0 to 9, may be specified. Channel 0 is for
recall-on~power, channels 1 and 2 are for set condition and waveform

data, and channels 3 to 2 are for set condition.

Specify a channel directly with the numeric kevs, or indirectly with
the data knob or step kev.

For the specified channel, ~ is displayed on the list.

Memory Card

Any channel from 10 onward may be specified. The number of channels
depends on the relationship betwsen the memory card capacity and how

much data is saved.

Specify the channel directly with the numeric keys, or indirectly with
the data knob or step kev.

Saving

After specifying a channel as mentioned above, the current set
condition and waveform data are saved in the specified channel.
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(4)

[Procedure and explanation]

LI
Press | SHIFT

RECALL

@

Displays the currently saved file status., The channel
number , title (header), and write-protection are
listed for each channel. 7The saved channel
information is displayved in the reverse node.

A
o i :
RECALL 1% pxpeyrs | -

If a numeric key has already been input, it 1s judged
as a channel number and data is saved in this
channel. If it has not been input, data is saved on
the channel pointed by -» on thae list.

- Tshve
! RECALL CTIfLE

When saving data, a title can be input with up to
30 characters, The input method is the same as that
for the label Ffunction. (See Ssction 4.8.)

o
Press SHIET

RECALL t RRITE

CPROTECT

Data write into the specified is inhibited so that the
previously saved information is not deleted or
overwyitten by mistake.

For the protected channel, OH is displayed at the end
of the displayed list.

To cancel write protection, press this key again.
{This key is effective for the internal memory.)

|
Press SHIFT

. TRACE
o and A7 B is set to A or B,

i

RECALL

Select the waveform data to be saved. Pressing this
memory will select memoriss A and B alternately.
{(This key is sffective only when saving waveform data
+o internal memory, channel | or channel 2.)

Saving into Memory Card

Setting conditions, waveform data, antenna correction coefficient or

limit line dats

can be saved into the memory card.
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Saving Method

Saving Trace Data (The waveform data)

To save the trace data into the memory card, set the softkey mode of
the TRACE section to VIEW mode.

If not saving the data, set to BLANK mode.

Saving Normalize Data

To save the normalize data into the memory card, switch on the softkey
NORMALIZE mode of the TRACE section.

If NORMALIZE mode is OFF, saving cannot be made.

Saving Limit Line Data , Antenna Correction Coefficient or Marker

To save the limit line data, antenna correction coefficient, or
marker, switch on the softkey mode of each section.

If softkey mode is OFF, saving cannot be made.

Saving User Defined Key

To save the user defined key, press the softkey MENU STORE of memory
card section. {Refer to subsection 4.9.7.)

CAUTION

If new datas are stored, the previous data such as set conditions
in the channel will be erased. '
To protect the stored datas, turn on the WRITE PROTECT switch of
the memory card.
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4.4.2 Recall Punction
[Function]

The data (set condition and waveform) saved in the internal memory or
memory card is called for restoration.

{1} Panel Keys and the Corresponding Scoftkey Menuy
Refer to Section A,L {11},

{2} Specifying a Channel

(:) Internal Memory

A channel, 0 to 9, may be specified. Channel § is for call-on-power,
channels 1 and 2 are for set condition and waveform data, and channels
3 0 9 are for set condition.

Specify a channel with a numeric key directly or with the data knob or

step keyv indirectlv.
For the specified channel, -+ is displaved on the list.

(:) Memory Card

A channel, 10 and on, may be specified. *he channel number depends on
the relationship between the memory card capacity and data save state.

Bpecify a channel with a numeric key directly or with the data knob or
step key indirectlv.

CAUTION

If the waveform is recalled from internal memory, A memory iz firstly
recalled.
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{3} Displaying the List

{Procedure and explanation]

Press RECALL o

The currently saved information such as channel
number , title, data combination, and write
enabled/inhibited state are displayed within the
window for =ach channel,

The channel number corresponding to the channel in
which data is saved is displayed in the reserve mode.
If no title has been input, the first 30 characters in
the label line are displayed as a title.

Display the currently saved file status for each
channal.

(4} Recalling

After specifying a channel as mentioned above, the data saved in this
channel is called and restored.

[Procedure and explanation]

ORECALL
Press | RECALL . BXECUTE | ,

If a numeric key has already been input, it is judged
as a channel number and data is restored in this
channel. If it has not been input, the channel
pointed by - on the list is recalled.

CHANNEL : 3§

TITLE : test data

PRO QFF

o recall on power I GF?H
for Antenna ! OFF

OFF

for EMC 11 ON
test data OFF

@ . 4 = 81 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.4 Save and Recail Fuanctions

{5} High~speed/Normal RECALL Mode

In the normal mode, the user can check the list displayed in the

. window, specify'the desired channel, and can recall data by pressing

CRECALL
L EXBCUTE
In the high-speed mode, no list is displayed in the window and the

© RECALL
user need not press | EYECUTE . When the numeric key is pressed, the
data is recalled from memory.

a

Note: The high-speed mode is valid for internal memory only.
Therefore, data cannot be recalled from the memory card even if
the memory card is inserted.

Normal mode High~zpeed mode

RECALL RHCALL If a panel key other than
numeric keys is pressed,
i SN 1| the recall mode is released.

{The list displayed) Ten key

| ' a

‘Specify tha:
‘desired : Execute
‘channel

3
i RECALL :
o BXECUTE

‘E

Execute

N

4
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4.5 User-Pefined Function

[Function]

The order of the softkey menus corresponding to the function keys can be
changed around so that the user can get to the most frequency used menu
without pressing the same key many times.

{1) Panel Keys and the Corresponding Softkey Menu

(2)

Refer to Section A.1 (i2).

Changing Softkey Menus

Press %351515 iUSEﬂ . ‘The following display will appear:

On this screen, up to six soft menus (K1 through K6} can be selected
as the user-defined function (Other soft menus can be modified.)

If more than one pattern are required, save the data in the memory
card. '

{Only one set of data {soft menu (K! through K6) and other soft menus)
can be saved in one memory card.)
{Rafer to subsection 4.9.7.)

*x% RI261/3351 Sofi Menu Change Mode wsx MENU CHG
> O
ENTER

Jsxx Center xwx/
— 1 : Step Size of Center

2 : Step Size is auto

1 : Offset of Center INITIAL

4  +/-(offset’'s stign) MEMBER &
/xxx Span wmxx/

1 ¢ Linear Span ALL

2t Pull Span THITIAL

3 : Log Spasn

4 : Zero Span RETURN
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[Bxplanation of the Above Screen]

(f) The upper half of this screen displays the current assignment of
softkey menus. This is called a softkey menu group.

(é) The lower half of this screen displayvs the contents (functions) of
sach softkey menu group. This is called a softkey menu menber.

{Procedure and explanation]

Find the softkey menu group to be changed and select its member.

Press i E HSER CGROLP ‘

ACTOVE T

Press the panel key or the step key to select the
dezired softkey menu group. The member to be
exchanged <an be searched by turning the data knob.
in arrow is displayed on the left of the member to be
exchanged,

- y MEMBER
P a L""WZ';E. ~ e :\ ';? : v [ori g
eSS | hie USER L ey
Select a softkey member to be incorporated. To select
a softkey member, find the corersponding group by
pressing the panel key or step key. Then turn the
data knob to find the member to be incorporated.
When the data knobk iz turned continuoqsly, the screen
is scrolled so that the desired member can be searched
sasily.
o | O | e CBNTER
Fress [ Sﬁiﬂ?_} | l T
After the member to be exchanged is sslected; press
this key. If the softkey menu number (K1, K2, ...} is
displayed in the reverse mode, members cannot be
exchanged.
1 v
- D LNITTAL
Press SHIET USER dBMBER

Initial members are displayed on the soft group
display screen.
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Press é 2 USER AL

SHirT CINITIAL

All the changed members are replaced with the
initial members.

Press -

are restored.

CAUTION

The new menu setting is held after the power is turned off.
Save the new menu setting in the memory card, if necessary, and
initialize before using the GPIB remote controller,
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4.6 Calibration Function

[Function}

This device can improve measuring accuracy by running the calibration
function and correcting the obtained calibration factor at the time of
real measurement.

The following items can be measured with the calibration function:

absolute errors in 300kHz resclution bandwidth, -Z0dBm internal
reference ogoillator and 14B/DIV

- IF filter switching level error in 30Hz to 1MHz resolution bandwidth

~ Vertical axis linearity on the screen at LOG 104B/DIV, 5dB/DIV, 248/D1V,
and 1dB/DIV

~ Bwitching error in IF 3TER AMP

e - Switching error in the input attenuator

Press

Press

Press

~ TG frequency errors in 30Hz to 1kHz RBW
{1) Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 (16}.

[Procedure and explanation]

Cdospypr | {7 ] i EAl ALL -

Measure all calibration items. Becomes error
correction mode after the calibration is completed.

L SHIFT

gy TOTAL

i GALK ;

Measure the absolute error in 300kHz rasolution

bandwidth, =-20dBm internal reference oscillator, and
148/D1IV.

LI SHIFT

— URACH P
7] L OITEM

EACH ITEM mode.
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Press

Press

Press

Press

Press

Press

Press

R ETHE
SIS LT R gpgy L amt i

Measure the switching error in input attenuator.

. EACH L UTROSTER
T tew G omero G

Measure the swithcing error in IF STEP AMP.

L3 SHIFT

S
ST LT e swiren

Measure the switching level error of IF filter of
resolution bandwidth in 30Hz to 1MHz.

g
S ] T BR L e

i i

Measure vertical axis linearity on the screen at LOG
10dB/DIV, 5d4dB/DIV, 24B/DIV and 1d4B/DIV.

{iiJ -_7-—_ I.. EACH. ..<,...? E.A«.—.;{\.}“;.P.T-b.....,,.

SMUT P LR e s
Measure the switching error in LOG 104B/DIV, 5dB/DIV,
2dB/DIV and 14B/DIV,

(__t:j ]{}mmw . ir‘drﬁﬁifé'”""'é g._.ﬂfﬁnﬁw.“._.”; m
ML LT e Teackin

Note: R3361C/D only

Measure level error caused from the difference between

the output frequency of the tracking generator at PBW

30Hz to 1kHz and symchromized frequency of the

specitrum analyzer,

u UUTAL STE
O3 sgipr § [7 ] » and  ovore | is set to ON or OFF,

Connect internally the internal basic transmitter
(30MHz, -20dBm to ~30dBm} with the input circuit, At
this time, the signal level can be set at ~204Bm to
—-30dBm (0.5dB steps) using either the ten-keys, data
knob or step keysa,
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FPreass

Press

=2 sHIRT 1 (7] »ana  FRILORRE o set o on or oFF,

L ONJOFF
The frequency characteristics measured at the factory
are stored in the analyzer and it iz shipped. When
the analyzger is used in the field, its freguency
characteristics are corrected if necessary for on.
The frequency characteristics are turned on and off

o UUURRG CoRR
oy e pRessed:
O ghieT ?7’1 ,oand @ AL CORR - o oot o ON or OFF.

L. DN/OFE 4

Uses (0N} or does not use {(OFF) the calibration factor
which has been obtained during calibration. The ON

and OFF state are switched whenever é LAl ﬁDRR? is
pressed. ?_,QGﬁKQ§ENE

CAUTION

Start the calibration function only afier the spacified time

of warm-up.

4 ~ B8 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.7 Plot Output Punction

4.7 Plot Output Function
[Function]
Set the necessary condition to output to the Plotter before being output.
.(lj Panel Keys and the Corresponding Scoftkey Menu
Refer to Section A.1 {17}.
{2} Setting thé Plotter Output Conditions

Carry out effectively the operations to set various conditions for
plotter output wstilizing the window screen.

{Progedure and explanation]

Press L3 sHiFT gj;m} .

The following instruction appears on the window
screen; set the gonditions according to this
instruction.

T RY343
CALL
© kg
© 2 PICTURE
© b PENS
LEFT

IPh
2 PENS
4 PENS
~f PENS

- UPLOTTER
DTYPE b -

Press £ SHIRT g

Specifies plotter tvpe. Types of plotters available
are shown as follows:

{1} TRrR9832

{2} R9833

{3) HP7470

{4) HpP7440

(5} BHP7475

{6) HP7550
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ChLoT

 MODE

Specifies mode of plotter. Modes that can be selected
are as follows:

{1} Waveform, grid, all character data

{2} Only waveform

{3} Only character data

{4) Only grid

Press 2 oyrrT F@‘}

CPLOT D TAPER
CFORM o po SlAE v

Press % 3 syipTr rﬁm?

Specifies the size of paper. Sizes of selectable
paper are as follows:

(1) R4
(2) B3
e
press Lm SR LR D chom o atvisioy

Specifies the size of the screen divisions, BSizes of
rhe screen divisions arve as follows:

{1) SBingle

{2} pivided into two ssctions, lefi and right

(3} Divided into four~-lefi, right, upper and lower.

LOCATION ]
Specifies the output screen. Selectable locations are
as follows:

{1} Left side
(2} Right side
{1} Upper left
{2} Upper right
{3y Lower left
{4} Lowsr right

} When divided into two

When divided into four

g e
Press | = SHIFT | [ | ﬁ;;; . PEN i

Spacifies the number of pens. The number of
selectable pens are shown as follows:

{1} One

{2} Two

{3} Four

{4) Bix
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S e | g LT LT

Press SHIFT | [8 | L romy soand oo S set to AUTO or

MNL. _ St LT
Specifies whether all the divided screens are to be
plotted avtomatically.

Press IML__.::J g ] o) PTALKS o set TALK.

eos | LIS | LB 1 gppg g5 | %000

This cutputs TALK ONLY. Set the plotter to LISTEN

CNLY.

Press LWDﬁLETWﬁ 13_-1 ADRS/O5 o sat ADRS 05,

This outputs addressing. Specify the plotter address
with the numeric, step kevs and data knob. Also, set
the plotter to the same address.

e ey

N AT
--------- PLE foanc, | -

Cancels the plot output.

Fress fz}SHi??mJ !78 W ; i;gggTF !

Executes plot output according to the set conditions.

CAUTTON

Refer to the separate plotter instruction manual for operating the
plotter,

This equipmeni supports ploiter types that comply with HP-GL
standards only. WNote that the screen of the HP7470 plotter cannot
be divided into two sections. '
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{3} Assigning the Plotter

1 pen specification :

2 pen specification :

4 pen specification :

6 pen specification :

Pens

Bvervihing pen 1

pen
pen
pen
pen

pen
pen
pen
pan
pen
per

B s N

S L e L B e

Output to the plotter is done in TALK ONLY mode, so the plotter must be set

to LISTEN ONLY mode.

Do not connect the controllier.

CAUTION

frame, marker, character,
D-line, waveform A, waveform B

frame, marker
waveform A, waveform B,
character, D-line

frame, marker
character, D-line
wavaform A
waveliorm B

frame
character
waveform A
waveform B
-line
markeyr
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4.8 Label Function

{Function]

This function is used to input the title of waveform screen and the title

at the time of save/recall, and the file name at the time of operating

memory card, etc.

{1} Panel Kevs and the Corresponding Softkey Menu
Refer to Section aA.l (18}.

{2} Selection of Character
In general, the label function ¢an be used to input the comment on the
most significant line on the screen, but it alsc can be used to input
such title characters as save/recall.
In label input, input is made by selecting characters cne by one.
Characters are selected from the operation window screen displaving
upper and lower case letters and symbols. One character is selected
and the ENTER key pressed. Numeric values can also be entered from

the ten keys.

[Procedure and explanation]

Press [ 3 SHIFT {WQ'

The following operation window screen appears. Select
any character from the screen.

DEFGHI JKLMNOPORST
25456759

Press (-Ej SHIFT 5 ] Egi; e

" Select uppercase letters.

Press L SEIFT [—‘g—““ ( CAPS

Select lowercase letters.
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ORORC

®

-

CTsmr | 9] WMk

Press .
Select svmbols.
T ey LABEL
Press L SHIET 1 (9 | f?#ﬁﬁﬂ,,_i“
Deletes all labels.
Press | - SHIFT 1 L9 1 D RETURN ¢,

Return to the softkey menu when the label function is
started.

Operation Procedure

CETTL ]

Press

Use the step keys to move the cursor to the right and left. Press ﬁ“

to move the cursor to the right, and press ﬂﬂ to move the cursor to

e —
the left. Press Lm§ﬁifijand then the up key to move the cursor to the
beginning of the label, and press the shift kev and then the down key
to move the curscor to the end of the label.

ENTER

to input that character.

The backspace key deletes the input characher. Press f?ﬁﬂTFT] and
E® 5P
then T to delete the character under the cursor and the

subsequent characters.
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4,9 Memory Card Function

4.9.1 specification of Memory Card

Memory capacity 3
Connector
Interface :

Power for memory back-up:
Memory retention period :
Outline dimension i

Environmental condition

w0

Write protection :

32K bytes, standard

20 poles and 2 pieces
(connecting/disconnecting cycle: more than
5008 times)

I/0 bus method (in accordance with JEIDA)
CR 2016 {(One unit, changeable)

5 years {at room temperature)

B4(W) 2 B6{L) 2 2.2(T) mm

Dewing should be prohibited.

Working temp. 0 to 409
Memory storing temp. ~20 to 60°C
Relative humidity 10 to 90%

The on or off status can be selected by the
switch., When the write-protection switch
is on, data cannot be written on the disk
{that is, the disk is write-~disabled),
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4.9.2 Names of Parts of Memory Card

{1} Burface

_Write protect
switch

RO 3303

ADEi0kGE 3likgas

ADVANTEST CORPORATION

Connector hole
{zide face)

A

EMORY CARD

{2} Surface

Battery holder

Connector hole
{side face)

Write protect
switch

!Manufacturing
“management No.

—Date  wrom January
1 6 0 to September
X Ootober
H November
7 December

—~Rightmost digit of the vear
- Memory capacity
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4,9.3 Life of Back-up Battery
Memory store time of memory card is five years. The period is from
setting the new battery to storing under normal temperature,
When the battery is replaced at the first time, refer to the number
stamped on the rear face of the memory card.
gxample: When 32 kB 3206 is stamped
It means the manufacture in Pebruary of 1989, therefore it is

replaced in February of 1994.

CAUTION

If the memory card is left under high temperature, the.life of the
battery is shortened considerably. When the memory card is not used,
it is removed from this unit.
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4,9,4

©
©)

®

Replacing the Battery

Procedure for replacing

Femove two screws from the rear face of memory card using a Phillips

driver, and remove the cover.
Remove the battery, and replace it with a new batterv.

Set the battery so that its (¥ side is seen.

3

3 )
GREDI?J
Dy
P A

Battery type
Cr2616

Install the cover.

CAIOTION

When the battery is replaced, all data saved on the memery card are

erased.

the

Copy necessary data on another memory card, then the replace
battery.

4,9.5

(2]

(3}

(4)

Opticonal memory cards :
ADB95065; 3ZK byte SRAM card -—-- Seb of Five cards
AD9506: 123K byte SRAM card -—- Set of five cards

Cautions on Memory Card

Do not insert dust in the connector hole as it may cause imperfect
contact oy connector damage.

Do not attach the metallic needle to the connector. If it is

attached, the static electricity may explored.
Do not bend or apply strong shock.

Keep this unit dry.
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4.9.6 Method of Inserting and Removing Memory Card
Operation Procedure
(i) Insert the memory card with the printed side kept to the left.

Normal READ/WRITE operation can be made while the protect switch is

turned to "OFF'. When the switch is turned to "ON¥, the write
operation is prohibited.

(:) Before taking out the card, push the eject button.

_________ SRS

ADVANTEST. §z:  Protect

ADVANTEST CORPORATION switech

A MEMORY cARD

—

Eject P

button Hizzﬂ
S

Figure 4 - 7 How to Insert Memory Card

CAUTION

The drive lamp should be lit during the card access. Do not push the
edjection button to take out the memory card while the lamp is 1lit.

If the card is taken out while the lamp is lit, data in the card
cannot be guaranteed.
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4.8.7 Memory Zard Punction
{Function}
This function is for initializing the memory card and storing and
recalling the softkey menu. Por storing the setting conditions,
restoration, etc. ses the save and recall functions in Chapter 4.4.
{1} Panel Keys and the Corresponding Softkey Menu
Refer to Section a.1 {192).

{2} Initializing the Memory Card

Format the memory card.

Press I eyt rjmq : ?2%$ME é to execute initialization.

CAUTION

The unused memory card won't function unlesg this initiazlization menu
is run. MNetice that all data in the card will be erased when the
memory card storing the dats is reinitialized.
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(3) Storing Softkey Menu

One softkey menu programmed by the user~defined function Section 4.5
can be stored as data in the memory card.

Press L3 gpipy (4] ; gESEE E to execute storing.

CAUTION

1. If the MENU STORE key is pressed again after storing the softkey
menu, that softkey menu data will be deleted,

2. To protect the softkey menu data, turn on the WRITE PROTECT switch
of the memory card, '

{4) Recalling Softkey Menu

The softkey menu stored in the memory card can be recalled.

Prous C3 sHIrT [Z‘} """ E ?SEB Eto recall the softkey menu data.

CRUTION

When storing both the softkey menu and the setting conditions on a
single memory card, store the softkey menu first,

The number of files to be stored depends on the memory card size and
the execution conditions.

Example:
Softkey menu + setting conditions : up to 15 files
Setting conditions + trace data A . : up to 12 files

Softkey menu + setting conditions + trace data A
s up to 1l files

Setting conditions + trace data A & B s up to 7 files

Softkey menu + setting conditions + trace data A & B
: up to 6 files

Setbing conditions + trace data A + normalize data A & B +

antenna correction date 4+ limit line data A
: up to 4 files
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4,10 Measuring Window

4.10.1 Window Setting

M

(2)
®

[Function]

Thiz window for measuring iz useful in the sweeping and marker peak
search functions, The dynamic window sizes range from 0.2div {1/5 the
grid size) to full scale.

Panel Eeys and the Corresponding Softkey Menu
Refer to Section A.1 (22).
Window Sstting

Window ON

oW

Press ﬁiﬁﬁfﬁj [@] . and display the window on the screen. (The figure

below shows initial setting sizes.) The new sizes are retained until
reset.

{(Y-axis)

406

200 ¢ - .

[y
o
o]

9 fm”””m"“““m“_"“L_H“w“ugnuum”u“m__“umz
0 70 140 210 280 350 470 490 560 630 700 (X-axis)

Window start freguency = X-sxis 280th point
Window stop freguency = X-axis 4Z0th point
Window high lewvel = Y-axis highest level
Window low levsi = Ye-axls lowest level
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(2 window OFF

M, W
= T i
press | SHIFT || 0 : éggawg, and clears the window display.
(3) LOCATION -
= CNEYTTTS
Press SHIFT 0 T o o
Moves the center of the window (X, ¥) at ELGEATEE or é iﬁgATEi.
400
300
200
. TY
100 ;- o -
[ oo
0 70 140 210 280 350 420 490 560 630 709

Tkeys for adjusting datal

To increase the center frequency, turn the data knob clockwise or
press the step up arrow Xey. (X or Y}

To decrease the center freguency, turn the data knob counterclockwise
or press the step down arrow key. (X or Y)
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DELTA .

[

I
press | SHIFT 0

CREET O
L MERD G

Increases and decreases freqguency width {A¥X), level difference {A¥) at

AN L or LAY .

400
. g ? A% %
) : ‘!‘
200 i Ay
0o - ! :
G 70 140 210 280 350 420 490 560 630 700

iKevs for adijusting datal

To increase the delte value, turn the data knob clockwise or press the
step up arrow kev. (¥ or Y}

To decrease the delta value, turn the data knob ocounterclockwise or
press the step down arrow key. (X or ¥)
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@ ABSOLUTE

M.

w

Press | SHIRT

0

Pressing the

Pressing the

CRTRDON
| START
with absolute value.

absolute wvalue.

Pressing the

EW(N%QWE key allows upper level {UPPER L} to be set with

absolute value.

Pressing the

absolute value.

CRERTT r'm‘""g

CMENG D DATA e

key allows start freguency (START F) to be set

. key allows stop fregquency (STOP P} to be set with

key allows lower level (LOWER L} to be set with

360

200

160

0

-

0 70 140 210 280 350 420 430 560 63¢ 700

~y — UPPER L
e LOWER L
T T :
START F STOP ¥

S * ° ° @ -

iKeys for adjusting Datal

To increase the most active of the above four data, turn the data knob
clockwise or press the step up arrow key.

To decrease the most active of the above four data, turn the data knob
counterclockwise or press the step down arrow key.

To specify the most active of the above four data with the absolute
value, use the numeric keys.
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4.10.2 WINDOW MEASUREMENT
{1) Measuring Function

When the window is on, the following measurement can be executed.

The user can change the window setup or measuring conditions during
measurement. When the window is turned off, the window measurement is
relsased.

(:) Partial sweep
Signals are sweeped within the window {see Item (4) of Section 4.1.6).

[Operation procedure] P ! e
o i SWEER ©OWINDOW

After window setup, press MENU - MGDE E ; SWEEP ;in this
crder. e SRR U
ONORMAL CMANOAL x

: : : : : 8 od .

Csweep 9o gypgp | MOde can be swieh

Press r—ﬁmgﬁiw continuously to releasa Lf.

i
i
1
'
b

(SHEEP
Peak search by marker

The peak can be searched in the window.

[Operation procedure]

o
After window setup, press { FEAK } .

(:) Continuous peak search by marker

The peak can be searched in the window.
The marker will remain in the window even after the window setting is

changd.
[Operation procedurey U i g
P P i NEXT : © PK CONT ;
After window setup, press PEAK ; HENT i E ﬁﬁ/QFFE in this

- order.
Next peak search by marker
The next peak can be gearched in the window.
[Operation procedure]

After window setup, press| PRiK P NEXT PX iin succesgsion.
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% dB down of marker

The signal level can be reduced for "x dB" within the window.

{2)

[Operation procedure]

After window setup, press by E MENT ; % DOWN 1 jp
this order. e L BTSSR SOV

GO or WG Judgment Funciion

[Functions}

@ This function is enabled only when the GPIB is controlled remotely.

& In properly-set MEAS and measuring data in the window, this function
determines the upper or lower 1imit from the UPPER to the LOWER
level of the window.

e The function outputs 0 for GO (all of measured data in the window
range from UPPER to LOWER) and outputs the number of points for NG
(up to 100 points from the left). It can also output not-good
frequency.

® A resolution of ¥Y-axis level in the window is up to 0.1 4B.

[GPIB command]

Command Description
CMA Determines G0 or NG with trace A.
CMB Determines GO or NG with trace B.
CM? Bpecifies the output of GO or NG result (NG point number:
GO=0, NG=1 to 100).
CME'? Specifies the output of frequency data for NG (for NG

point),
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[Example of program}] (PCYE91)

10 IBET IFC:;ISET REN

20 PRINT Q8;"WTPIMZ WPF2MZ® 'Set window freguency.

30 PRINT @8;"WUL~10DB WLL-20DB® ‘Sets the upper and lower limits of window.

40 PRINT @8B;"CM?" *Specifies the output of GO or NG result.

50 PRINT @8 :"CMAY *hetermine GO or WG in trace A.

50  IWPUT @87 *Reads data.

70 PRINT "NG = ":P:;" point® thisplay

§0 1P P=0 THEN GOTO 140 "Terminates for GO.

30 PRINT @8; " Mr?® 'Specifies the output of NG frequency data.
1460 FOR H=1 TO P *Counts the NG point number. '
1190 INPUT @B;HGF$ ‘Reads data.

120 PRINT N,NGF$ _ *Display
130 HNEXT N
140 ERD
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4.11 Tracking Generator Function (R3361C/CN/D only)

TG DUTPUT 50%
JkHz-83.6GHz

=\

R3361D
For details, see Section 5.
[Function}
Tracking generator
(1) Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 {(20).

(2) Setting TG Level

TG level can be set within the range of 0 to -50dBm. The initial
setting value is —10d4Bm.

{Procedure and sxplanation]

Press 16 . LEVEL .

Selacts the TG level mode and displays the current TG

level at the left upper end of the screen. This key
input allows data entry.
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(3}

{4)

{5}

[Data Adjusting

Data knob H

S5tep key 2

Ten key :

Eayl

PC level rises when the knob is turned clockwise and
lowers when the knob is turned counterclockwise. The
gset rasclution is 14\,

Increases ov decreases the TG level by 5dB.

The seb resolution is 1d4B.

Setting FREQ CAL AUTO

[Procedure and explanation]

Fresg

—— LY
g ]

L AUTO .

Causes an automatic setup of appropriate TG FREQ D/A
zignal conversion level for the current RBW.

Setting TG Freguency

The TG FREQ /A valus can be set within the range of 0 to 0z2££f, The
initial set walue is 0800,

[Procedure and explanation]

' FREQ CAL

Press Th

- MANUAL L,

[Data Adiusting

Data knob s

Step key 3

Ten key H
TG OFF

To turn off the

TG FRED DA value setting mode.

Data entry becomes possible, and the current TG FREQ
D/8 value is displaved at the upper left corner of the
SO RN,

Keyl
The TG FRED D/B value increases when the knob is
turned clockwise and decreases when turned

counterciockwise. The set resolution is one point.

Increases or decreases the T4 FPREQ D/A value by one
point.,

The set resolution is one point.

TE, presz OPF in the softkey menu or press the TG key

in the front panel again. The TG mode is released and the

instrumentation

mode is enabled.
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[Function]

4.12 EMC Function

This function is for measuring interfering waves.

4.12.1 Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (21).

4.12.2 Antenna Correction Function

This function is for correcting antenna coefficients and measur ing
electric field strength.

[Procedure and explanation]

[E_] PIBLD STR

Press

E] SHIFT

5 ANTENNA

D!PBiE

Sets elec%rlc fleld strength measurlng condltlons when
using the Advantest half wavelength dipole antenna
TR1722.

Press

1

FIELD STR

L ANTENNA

106 PERD | .

Sets electric field strength measuring conditions when
using the Advantest logarithm cycle dipole antenna
TR1711.

Pregs

1

FIPLB STR

AﬁTE&NA

TR17203

Loe

Sets electrlc fleld sttength measuring conditions when

[] SHIFT

Press

! ANTENNA

?IELB STR

using the Advantest active antenna TR17203

. ANTENNA

UFF

[

Cancels the electrlc fleld strength measuring

conditions of the above three.

Press

[j SHIFT

| ANTENNA

1 CURR

Creates the user— deflned antenna coefficients.

The

limit line section {4) contains further explanations.
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] R . D ANTENNA | | CORRECT
Fress SHIPT | |1 ] D RIELDSTR [ [ CORR. [+ 39 i OWOFF ;38 set

to ON or OFF

Either cancels or executes WRITE waveform adjustment
of the user-defined antenna coeiflﬂlenta$

(*E ey S AN BNHA ; NFXT E [NPUT/ ;
Press 4 SHIFT | ; FIELD STR E ; © CORR 3 : MFNU:, and | MODIFY

ia gset to INPUT or MODIFY.

Selects new input or modification for the user~defined
antenna coefficients.

5 P . D ANTENMA . NBXT CFREQ/
Press | - SHIFT | | I | FIBLD STR | CORR | | MENU:, and . LEVEL |

i3 set FREQ or LBVEL.
Selects Erequency value or level value for the input
of the user—definsd antenna coeff;cxents

{w] S WELELEEARE .1 ANTENNA i ﬁEXT TABLE :

Press ! SHIET F 1 } ©FIELD STR 5 CORR § MlMU ' CINIT :

N

initializes the user~dsfined antenna coefficient input
area, erasing all current values.

Hote: Software menu TABLE INIT is displaved only when
software menu ?ﬂPUT/MOBiFY is set to MODIFY,

- I TSR TR PR RLEREEEY AQTTRNA % NLXT TABLE
LJ g :

Press SHIFT L i 1 CFIFLD STR . | CORR § CMEND O DELBTE .

Erases one set {freguency and level values) of

user-defined antenna coefficient inputs. Section (4)

Limit Line contains further explanation.

Mote: Software menu TABLE DELETE is displayed only
when software menu LINPUT/MODIFY is set to MODIFY,
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4.12.3 QP Measurement

(:) This function is for measuring pulse noises. Measuring constants are
set as follows according to the CISPR standard.

Table 4 ~ 2 QP Measurement Basic Characteristics of CISPR Standard

Waved time constant
Measuring band 6 dB
E Banwidth| Recharging| Discharging! Mechanieal
constant constant constant
A 10kHz to 150kHz 200Hz 45ms 500ms 160ms
B | 150kHz to 30MHz 9kHz Tms 160mg 160ms
C I0MHzZ to 300MHz 120kH=z ms 550ms 100ms
D | 300MHz to 1GHz 120kHzZ tms 550ms 100ms

(:) Since time constant with large number is counted on the measurement of
QP value as shown in Table 4-2, set the sweep time for long enough,

See Table 4-3 for the sweep time value.

Table

4 - 3

Reference Value of the Sweep Time

[ Bandwidth to be measured Target value of sweep time
A 10kHz to 150kHz 1 second per frequency span of 200Hz
B 150kHz to  30MHzZ 1 second per fregquency span of 10kHz
C 30MHz to 300MHz
D I00MHz o . 1 second per freguency span of 100kHz

(:) Example of measurement of interfering terminal voltage in dummy power
supply circuit.

Operating procedure

@-1

4 - 113

Connect this spectrum analyzer with signal (to be measured supplier
{DUT} and dummy power supply circuit as shown in Figure 4-8.
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pummy poder
sgpply circuit

to be measured Top1
{DUT} R3261/3361

M,[ b o h AC powel
Signal source K}i © Jﬁ {;ﬁ:supply
AC

powar C‘) o
supply

@)
RF input
G (Qco§nector

Signal cable

Note: Remove the signal cable from the EF input connector of R3261/3361
when switching the DUT power source ON/OFF or connecting it te the
circuit. (For spike noige is gsnerated in the dummy power supply
circuit and the RF input part (mix. diode) of R3261/3361 is broken.)

Figurs 4 - 8 Measurement of Interfering Terminal Voltage

C)~2 Set START and STOP freguencies which are to be measured.

press [START | [T ] [B 1 [0 ] [Kiz }.
Press [ STOP | SEREN (uiz |.
CD'NB Set QP resclution bandwidth.
SHiET | o | e '
Prass 1m] 3 | , and fiﬂ,fﬂ?iﬁ is set to ON,

By this setting, this séééfﬁémiénalyzaf automatically selects the
resciution bandwidth (%kHz) and charging/discharging time constant.

Note: If START and STOP frequencies exigst in more than two fregquency
bands, the resolution bandwidth is automatically selected by
the STOP frequency.

(®)-4 set the sweep time in accordance with Table 4-3.

Press {EUEPLE . SWP é , and adjust a data with {}

or

Set the sweep time for long enough_

Note: In procedures C>-1 through C@-ﬂ, tha sweep time is settled
1000 seconds.
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Increase and decrease freguency by 10dB bandwidths on the operating

attenator and ensure there is no waveform change. If the waveform
changes, increase the attenator gain or attach a band pass filter
in the input side, because the input capacity of this spectrum
analyzer has been saturated.

Press | COUPLE : ATT ., and adjust a data with [::::::]
or {} 1.

Check that the level does not change.

Switch on the marker lamp and read the data, then compensate for
ercor by the correction factor, as according to the dummy power
supply circuit.

Press _B;WJ , and adjust a data with .

Since Q?‘dynamic range has two ranges, 404B and 80dB, select the
appropriate range as occasion calls.
e R
Press [ REF Lﬁval‘  XdB/div, and adjust a data with | J}
L g

or ﬁ]e

1048/div=80dB B, Range
5dB/div=40dB B Range

In releasing the QP value measuring mode, this spectrum analyzer
sets the REF mode, where the QP value measuring mode is not set.

[1} é ar §, and 0P §is set to OFF,

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

press | SHIFT
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[Procedure and explanation]

Press Lj SHIRT

ey e L @p 3
1 } Cooup s and . gy/ppr ¢ 15 set to ON or OFF,

Switches the 0P measurement on or Off.

Cup BW . . .
CALTE im aytomatically selscted when QP BW is not
selected.
e e
e eeeees 0 QF B

Press EJ SHIFY

n
Asutomatically selects thé appropriate QP bandwidth to
match the measuring band in Table 4-2,

0P L AUTD

[q B IR : iQP BW :
Press | LJ SH{FT i ] Cooepr o 206 He o s
Manual selecblon of the QF bandwidth 200H=z.
[ ererer i i s . ' Qp Bw
Press § L SHIRT 1 l : g - 0 4 kHz
i : |

Manual selection of the QF bandwidth 9kHz.

Presas [] SHIFT

ey e % ap RBY :
1 1 Coar 120 khz

Manual selection of the QF bandwidth 1Z20kHz,
4,12.4 Limit Line Function

The Limit Line function allows display of spectrum upper or lower
limit on the screen. The measured data can easily be compared with -
the limit value on the scrsen.

{1) Data Table Input Procedure

Up to 51 points of frequencies and up to 51 points of levels can be
input for the limit line data. The frequency data inputs range from
0GHz to 3.6GHz and the level data inputs range from ~200dBm to
+30dBm. The REF level unit may be used for the level data inputs.
Ordinary data inputs are executed in the input mode., Use the modify
mode to modify the data already input.
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[Operating procedure]
T

e LT s -
P : o d
C) ress | [} SHLFT [éi] lE A o display the following data

input window.

i 1 000 000 600 .

2 - 1100900 000 -30.0

3. 1200 000 000 -40.0G

4 . 1300000000 -50.0

5 1400 000 000 60,0
*:-6; . )

1:

g :

9.

10 :

The above is the window with 5 points data input.

The window is divided into upper and lower parts and the upper is
called the active area and the lower is called the list area. The’
active area displays the currently input data {input mode) or the data
to be modified (modify mode).

- NEXT S 04T
P ©MENU Do HODIRY
ress - U
Press EliigT;Y g 0 gwitch between the input and the modify mode.

The input mode accepts freguency data and level data alternately.

The frequency and level input together are considered one-point data.
Input data is sorted in the ascending order of freguencies.

The modify mode accepts modification and sorting of data already input

according to the freguency or level., Press ET;?#B E to delete all
data. Press ;TABLE ; to delete the data to which the arrow
points. EDELETE :
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(3)

Selectlng Data

FREQ~
Press j LEVEL . to select frequency data or level data.

Orﬁinazliy, the two data inputs are accepted alternately. Press this
key to modify the desired data.

Displayving List

" Input data is displaved in the list area {lower part of the window) .

{2)

This data is not displayved in the active area (upper part of the
window) while in input mode, but currently active data. Turn the data
knob to screll the data display up or down.

E 1 208 000 400 Bz
LEYEL ~40, 8 ¢Bm

600 000
160 060 000 -
200 GGO 003

1 300 000 G0

460000 009

3

H
A Gl A v—
(S ==
ooy O oen &

2
t

et peed e
e O 3 b
o
e
i i
T O e LD D3

wn

o ¥ e S

oy

Executing Limit Line Function

ON closes the currently open window and displays the limit lines in
the B memory. OFF erases the limit lines.

[Procedure and exptanat;on}

----- i ey b o CLIMIT A
Press SHIET | i 1¥N? A, and ON/BFF 45 set to ON or
OFF . SR SR

Turns the user-defined limit line display in the VIEW
B waveform area on or cff.
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2 CLIMIT© G NBXD NPy,
SHIFT 1| S LINE A ¢ 0 MENY ., and | MODIFY  is set

Press

to INPUT or MODIFY.

Selects new input or modification for the user-defined
limit line.

5 — DLIMIT © o REXT | FREQ/
Press | SHIFT [E

DLINE A @ MENU i, and | LEVEL :is set

to FREQ or LEVEL.
Selects the frequency value or level value for the
user~defined limit line inputs.

CLIMIT U NEXT TABLE
Press 1—? Do

LN A MERY KT §°

Inxtxallzes the user- deflned lamlt 11ne 1nput area,

erasing all current values.

Note: Software menu TABLE INIT is displayed only when
software menu INPUT/MODIFY is et to MODIFY.

] LIMIT § . NBYT j CTABLE
SHIFT L] DLINE A MEND | DELETE .

Press

Erases one set (freqa@ncy and levei values) of
ugser~defined limit line to which the arrow points,
Note: Boftware menu TABLE DELETE is displayed only

when software menu INPUT/MODIFY is set to MODIFY.
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4,13 Occupied Bandwidth Measurement (OBW) and Adjacent Channel Leakage Power
Measurement (ADJ}

4.13.1

(2)

Occupied Bandwidth Measurement (OBW)

{Function]

Calculates the occupied bandwidth by using the on-screen measured data
that is stored in the trace A memory of the tester. In this
calculation, the rate of the bandwidth to the total power can be
specified within the range of 10% to 9%,8%,

Procedure and explanation

Befer to A.% (23).

Calculation

The tester screen shows 7071 peints of data on the frequency axis. If

one of these points has the voltage of "Vn", the total power of P on
the screen can be determined by the following eguation:

TR LN {® is the input impedance.)
I T B D H—
o | R

If the sum of the power is calculated as the amount from the left end
of the screen. If the 0.5% position of the total power of P is point
X from the left end of the fregqueney axis, the following eguation is

satisfied:

¥ Vn2
0, 085F = & ——— {If the rate is %92.0%)
B b R

If the some of the power is calculated as the amount from the left end
of the sereen, If the 99.5% posgition of the total power of P is point
¥ from the left end of the frequency axis, the following equation is
datigfied.

. ¥n®

0.995F = & ; i (If the rate is 49,0%)

ne R
values X and ¥ can be determined, and the occupied bandwidth can be
determined by the following eguation:

[ osean(¥-X)

OBW (Hz) = (f5ppn is the frequency span.)

701
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(3}

Operation Procedure

. The following explains how to determined the occupied bandwidth.

CAUTION

1. If the amplitude of a signal is below 40dB, the calculation error
may increase. Adjust the reference level of the signal to have
4088 or higher amplitude,

2, If the resolution bandwidth of the tester is set to approximately
1/200 or less than the frequency span, the measurement error can be
minimized,

3. If a signal has excessive noise components (for example, the
modulated waves of artificial voice signals), set the trace det,
mode to SAMPLE to minimize the error.

Operating Procedure:

Set the vertical axis scale to 104B/div on the screen, select the
"Normal® sweap mode, and set the frequency span to "Linear® as follows:

Press [FREQ SPAN] {106 SPAN .

{excludead)

Adjust the center frequency so that the signal waveforms of trace 2
are displayed at the center of the screen, and specify the measurement
frequency span and resolution bandwidth.

Press [:Eiij].

Press L CENTER pRg(ﬂ , and adjust a data.

Press | FREN épAN ? , and adjust a data.
Press L_CQUPLE ], and adjust a data.

LLRBM e

Press

Set the trace det. mode to "SAMPLE® as follows:
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Measure the occupied bandwidth by entering the following keys:

press [FSHIFT] [6] f 00w 1.

The occupied bandwidth will be displayed at the left upper end of the
screen. The marker points to the rate to the total power {indicated
in a pair of parentheses}.

1f this rate is 99.0%, for example, the marker points to the 0.5%
position of the total power from the both ends of the screen,

To change the rate to the total power, change the occoupied bandwidth
displayed in Step as follows:

Example:

rate to 80%,

4,13,2 Adjust Channel Leakage Power Measurement {ADJ}

(1)

{2)

[Function]

Calculates the integration of the power whose width is specified by
the delta marker by using the on-screen measured data that is stored
in the trace A memory of the tester. Then, ADJ determines the rate of
this power to the total power.

Procedure and explanation

Refer to ALY (23},

Explanation of Software Menu

peoss | Chonisr | (5 {7 A0

Calculates the leakage power at the specified point.

press | O swier | [ {0

Calculates the leakage power of all points, stores the
results in the trace B memory, and displays them on
the scrssn.
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{3) Calculation

The tester screen shows 701 points of the data on the frequency axis.
If one of these points has the voltage of "Pn", the total power of P
on the screen can be determined by the following equation:

T0%

PL{W Y= & Pn

nw 1l

If the integration width specified by the delta marker is "AX", the
adjacent channel leakage powre at the n~th point from the left end of
the screen can be calculated by the following equation:

n+ny 2

I Pa

Poass [dB) = 10 log,s _ﬂ;i;_’iz____

where:
n-AX/2 » Start frequency
n+A¥/2 < Stop frequency

{4) Operation Procedure

The following explains how to determine the adjacent channel leakage
power .

CAUTION

1. As the dynamic range of the measured signal depends on the display
amplitude of the signal, the reference level must be adjusted so
that the signal amplitude reaches the highest scale on the screen,

2. If the resolution bandwidth of the tester is set to approximately
1/200 or less than the frequency span, the measurement error can be
minimized,

3. If a signal has excessive noise components (for example, the
modulated waves of artificial voice signals), set the trace det.
mode to SAMPLE to minimize the error.
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Operating Procedure:

Set the vertical axis scale to 104B/div {8th or 12th scale position)
on the screen, select the "Normal® sweep mode, and set the frequency
span to *Linear® as follows:

[T] (0] [CAz] ({8717 divi) .

- < Tramy YT

SPAN] LOG SPEN .
{excluded)

adjust the center frequency so that the signal waveforms, of trace A

are displaved at the center of the screen, and specify the measurement
freguency span and resclution bandwidth,

Press| CENTER FREQ| , and adjust a data.

Press| FRED SPAN | . and adjust a data,

Press| COUPLE |, and adjust a data.

press i REN T .

(é) Set the trace det, mode to "SAMPLET as follows:

Press [WENI | | DETECTOR | SAMPLE @ .

Note: The further operation procedure differs between the ADJ and ADJ
GRAPH modes.
Go to {a) in the ADJ mode or (b) in the ADJ GRAPH mode.

{a) ADJ mods

{a~1) Set the normal marker to the leakage power measuring point.

Press | g ] ., and adjust a data.

{a—2) Specify the measuring point by using the delta marker and specify
the integration width. '

Press | ANKR 1, and adjust a data.

The point identified by the delta marker (X) is measured, and the
difference from the normal marker position (¢) is the integration
width (AX).
In the actual calculation, the sum of the power of both ends TAX/2
from the center of delta marker is determined and the rate to the
total power.
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{a~3)

{b} ADJ

Measure the adjacent channel leakage power

press [TSHIFT] [6] [ AbJ 7.

The adjacent channel leakage power will be displayed at the left
upper end of the screen,

GRAPH Mode

{b=1)

{(b-2)

{b~3}

Specify the integration width by using the delta marker. (The
marker can be set in any position.)

press (¥ ] AWK {, and adjust a data.

If the integration width is "AX", the value of {[start freguency
+Ax/2] is multiplied by the value of [stop frequency -AX/2} and
the leakage power of each point is determined.

The leakage power is calculated and the results are stored in
trace B memory. Also, the calculation results are displayed on
the soreen.

When the calculation is complete, trace B is displayed in the dual
gsereen mode., The graphs are displayed with the reference level of
0dB., '

To read the graphic data of trace B directly by using the marker,
set the offset so that the reference level reaches 0dB.

Press [ REF LEVEL | i REF OFST ., and adjust a data.

Set the normal marker () to the graphic data readout point and
read the level value of the marker.
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4,13.3 GPIB Remote Programming

The following gives a programming example where the Hewlett-Packard
HP200 series computer is used. For the GPIB general information, see
Section 7.

{1} GPIB Codes

GPIR aode Function
OBwW Ezecutes OBW of the sofitkey menu.
OBW? Reguests OBW for data output.
ADJ Executes ADI ¢f the scoftkey menu.
ADJ? Reguests ADJ for data output.
ADG Executes the ADJ GRAPH of the softkey menu.

{2) Programming Examples (on HP2Z00 series computer)
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Example 4 - 1 OBW Measurament at

Each End of Sweep

10

20
30

40

50
60

70
80

90
100

110 -

120
130
140
150
160
1740
180
180
200
210

DIM A$ [25)

ouTPUT T0t1;"1P"
OUTPUT 701;"CLN"

CUTPUT 701;"CF30MZ SP500KZ RE~10DB DTS"

FOR I=1 TO 30
oUTPUT 701 ;"SR"

GOSUB Swpend
OUTPUT 701; "OBW?"

QuTPUT 701;7OBW"
ENTER 701;A%
PRINT "I=%:1,A$

NEXT I
STOP
]
Swpend: !
OUTPUT 701:%s2"
S=8POLL (701%)
IF BIT{S,2)=1 TEEN RETURN
GOTO 170

§
s

END

¢w

G gm

dm G qw v

am P D

P S S

Declares the OBW data as
character string variables.
Presets the tester.

Turns on the {30MHz) CAL
signal of the tester.

Adjust the center frequency
and other data,

Repeats measurement 30 times.
Sweeps the signals from the
most beginning.

Waits for the end of sweep.
Specifies the output data to
OBW,

Starts OBW calculation.
Reads the OBW data.
Displaves the data on the
screen,

Clears the status byte.
Performs serial polling.
Returns control after sweep.
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Example 4 — 2 ADJ Measurement at Each BEnd of Sweep

10

20
30

40

50

64

70
30

9¢
100

110
120
130

140
150
160
170
180
120
200
210
220
230

DIM A$ {25])

OouUTPUT 701;"IP"
QUTPUT 701;*CLN®

QUTPUT 701 :"CF30MZ SP200KZ RE-10DB DTS

QUTEUT 701; PS5 MP 15KZ MT"

OUTPUT 701;"20Kz"

FOR I=1 TOQ 30
OUTPUT 70%;:"SR"

GOBUB Swpend
OUTPUT 701;"aDJ?"

QUTPUT 701;"aDJ"
ENTER 701:A$
PRINT "I=";71,A$

NEXT I
STOP

%

-

Swpend: !

QUTPUT 701:%"s2°

5=5POLL {701}

IF BIT(S,2)=1 THEN RETUEN
GOTO 190 '

¥

END

4w 9

@

@

P &k

dus B

P T ™

S 2w Fa

beclares the ADJ data as
character string vaiables.
Presets the tester.

Turns on the (30MHz) CAL
signal of the tester.

adijust the center freguency
and other data.

Determines the ADJ measuring
point that 1s 15kHz away from
the maximum signal level.
Sets the delta freguency
{integration width) to 20kHz.
Repeats measurement 30 times.
Sweeps the signals from the
most beginning.

Waits for the end of sweep.
Specifies the output data to
ADJ,

Starts ADJ calculation.

Reads the ADJI data.

Digplayes the data on the
sCrEen.

Clears the status byvte.
Performs serial polling.
Returng control after sweep.
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Example 4 - 3 ADJ Graphics Measurement and Direct Read by Marker

10
20

30

40

50

60
70
30

90

100

110

120
130
140
150
160
170
180
190
200

OUTPUT 701;"Ip"
OQUTFUT 701 ;"CLN¥

OUTPUT 7071;"CF30MZ SP200KZ RE-~10DB DTS"

OUTPUT 701;%"MT 20KZ"
OUTPUT 701; "SR

GOSUB Swpend
OuTPUT 701:;"ADG"
QUTPUT 701;"MK 30.020MZ"

OUTPUT 701;%ML?"
ENTER 701:A

PRINT ®"ADJ=",A-(-10)

GOTO 200
?
Swpend!
CUTPUT 701;%52%
S=5POLL {701)
IF BIT(S,2)=1 THEN RETURN
GOTO 160

3

END

2= S

T

em Gwr 0w

s G

Sm ve

Turns on the

! Adjust the center frequency

Presets the tester.
{(30MHZz) CAL
signal of the tester.

and other data.

Sets the delta frequency
{integration width) to 20kHz.
Sweeps the signals from the
most beginning.

Waits for the end of sweep.
Starts ADJ GRAPH calculation.
Sets the marker {(to determine
the measuring point} at the
point 20kHz away from the
maximum signal level.
Specifies the output data at
the marker level,

Reads the data at the marker
level.

Diaplays the data on the
SCreen, {The value at the
marker level subtracted by
the reference level is the
AbJ wvalue.)

Clears the status byte.
Performs serial polling.
Returns control after sweep.
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Printer Interfaces

{Functionl

The information on the R3261/3361 screen can be output to the printer,

using the printer interface.

Printer which can be connected

(1) Connection with the Printer

Maker Printer’

Hewlett Packard HP22258JF

Connect the printer with the R3261/3361, using the GPIB cable between

the GPFIB connectors,

R3261/2361 rear pane

é 5PIB cable

HP2225A0 rear panel

i

i

7

Figure 4 - 9 Connection between the R3261/3367 and the Printer
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(2} Printer Address Setting

Set the printer address with the dip switch. Figure 4-10 shows an
example of address setting. (Address 1) '

HP2225AJ rear panel

C D

L

Dip Switch enlarged

SRQ EN
— LISTEN ALWAYS

e

A5 A4 A3 A2 Aj

Figure 4 - 10 Dip Switch for Address Setting
Note 1: For the GPIB details, see section 7.

Note 2: For the printer usage, see the Printer instruction Manual.
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(3) Printer Qutput Setting

(:) Printer output setting menu

Specify the conditions necessary for printer output.

E he | o v e e |

1 1SYSTEM ! ' NORMAL/ !

Press the keyg-—.a "1 1 s ! !
ress he key ' CONTROL ! | HALF ;
Shucr] Cr A
R ! L OBW ; P TALK/ :
\ g ; |ADRS 01 !
sequence, J e e e -4 R o
F ADJ ; ; |

L] i 3 1

i i i i

o st o e e - b 4

L ADS : ; ;

CGRAPH ! ; :

e - b e 4

w VSERIAL P PRINT ;

VO | 'CANCEL !

b 4 b e -4

IPRINTER L ! pRINT ]

! ; VEXECUTE |

e e e . | B sttt amn e oo e 1 e -

Explanation on the above menu is given in item (3) .

*1 : Indicated if option 81 is mounted.
*2 : Indicated if option 80 is mounted,
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C) Bxplanation on the printer output setting menu

Prass %iﬁégj Fﬁ&ﬁ&ﬁai_Mﬂ in this sequence.

The screen is set for printer output specification to set various
conditions.

AN 7 *1 Belect the print size.
| NORMAL/ !
: { Default : Normal
L HALF ; ©
B it e e it o v v e =
Tt pp—— - Cancel the output during printer output.
P PRINT :
i CANCEL ;
?j::::::::: Output to the printer starts with the specified size.
| PRINT }
| EXECUTE | . i )
S, 4 %2 TALK All the Listeners are subject to Printer
R 7 output.
;FAL%f E ADRS XX: Any of the Listeners (address 0 to 30) are
iﬁ??a 01M_J subject to printer output.
Specify the listener address with the data
knob or the step key.
Default: TALK
CAUTION
*¥1: If the print size is set tot Half, more time is required for output,

*2:

hecause the printer is set to HIGH DENSITY mode and the print head
travels along the same line twice.

When the print output is set to TALK (TALK ONLY mode), the printer
should be set to LISTEN ONLY mode.

When the print output is set to ADRS XX (Address specified mode), the
printer should specify the address.
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() Printer output example

TES PRINT "MNORMAL SI1ZE"
REF 116.8 dBuy ATT 18 dB A_write B_blank
tedp/s [ P i H y H H H H

MKR
5] kHz
91.58 dBuv

CLNFER i kH SPAN 28. 06 MHZ

Figure 4 - 11 Print in Normal Size

TEST PRINT "HALF S1IE°
?iiﬁ}‘ﬁ N dBp¥ AT 19 48 Asrite B blank

HER
§ kHz
31.59 4y

(ENTER 9 ¥Hz SPAN 28.00 HHz

Figure 4 ~- 12 Print in Half Size
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4.15 Option 80

Option 80 consists of two functions: a RS-232 interface and a gated sweep
function.

4,15.1 R8-232 Interface

{Function]

A controller such as a personal computer having no GPIB interface can
also offer a simple measurement system, using the RS-232 interface.
Remote control which is normally carried out, using the GPIB
interface, can also be obtained, using the RS5-232 interface..

{1} Compatibility with the GPIB remote control codes:
The control codes which can be used by the RS-232 interface are
identical to the GPIB codes of the R3261/3361, excluding some of the
codes/functions inherent to the GPIB.

{2) Functions which can externally be controlled
The following functions can be controlled with the RS-232 interface:

C) Measurement condition setting: Conditions entry through panel key
operation

Set states output: Set states and data call

(:) I/0 of measurement data: Screen trace data write-in and read-out

(®) status output: Data on the current instrument status

can be read output in the same way as
the GPIB status byte.

For the details, see an instruction manual attached to Option 80.
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4,15,2 Gated Sweep Function

(1)

[Function]

When the Gated sweep function is applied, the spectrums of burst

signals are analyzed and recorded on magnetic tapes used for VTRs, 8mm
videos, and digital audio tapes (DAT).

How to Meaure

Sweep the spectrum at TTL lavel "Hi" {or openad) by using the BNC
connector at the gated sweep control terminal {Gate in terminal), and
stop at "LO® level.

Input signals and gate control signals shall be specified as follows:

signals

input

Gate control
signals
EBW
1MHZ 300kHz 100kHz 30kHz 10kHz
£, 195 or mere |[15us or more{20us or more|50us or morel 180us or more
£ 15U8 or more
ts 1Us or mora

Note: Video BW 300kHz or more

Select "SAMPLE" mode for noise measurement.
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4,16 Option 81

4,16 Option 81

Option 81 consists of two functions: an internal controller function and a
gated sweep function.

4,16.,1 Internal controller

[Function]

An internal controller function of Option 81 has a serial I/0 {RS-232}

and a parallel I/0.
For the details of the controller function, see an instruction manual

attachad to R3261/3361 Option 81.

CAUTION

To prevent malfunction due to electromagnetic interference when a
serial I/0 {R8~232) terminal and a parallel 1/0 terminal are used,
use shielded cables for connecting with an external terminal,

bo not bundle connection cables with AC lines.

{1} RS-232 Port Setting

Set the RS-232 port when the external terminal is connected to the
unit.

C) Procedure and explanation

Refer to &.1 (7).
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(2) RS-232 Port setting

Set the RS-232 port effectively using the window screen.

[Procedure and expianatl@n]

Press

WEN

HEKT MENY §ﬁ

The following screen is displayed.

RERY 272

REF 6.8 dBn ATT 18 4 Awrite B _blank

13dB/ : , , S0UND
GRATIC.
|/ orF

R?%ﬁhﬂ — %

iz :

oo 1 - R§232C

1 uhz u{ﬁ M s q;‘fﬁs' kg

S ﬂ% e %&ﬁi véﬂi‘ii“% ?’ﬂ,ﬁi LA Hﬁ%ﬁuﬁ "2? féj ’Iig PREY

CENTER 1.3989 GHz SPAN 3699 MHz  HENU
Press | RS-2320 - .

The following operating window screen is displayed

then set the conditions.
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4,16 Option 81

' RSZZZC
REF 4.9 dBm ATT 18 dB A_write B_blank
1848/ : : : : ; ; : ; , BAUD
P CHAR
: : { LENGTH
e S STOP
BIT
R | PARITY
: ay CHECK
: Lo 1200
YBY b o 3880 bps ON/OFF
1 MHz =i?;,_§t %ﬂ}ﬁ?ﬁ%&lé‘ﬁ{ y g}‘giw r,!Js. Ps i
S ne I S 2',,iiliiijiil -
CENTER 1.%90% GHz SPAN 3600 HHz ADDRESS
G Specify the transfer rate (baud rate). The transferable
EBAUB ; rates are as Follows:
"""""""""""""" {1} 1200bps
(2) 2400bps
{3) 4800bps
{4) 9600bps < Initial value
?EHKQHWUHE Specify the data length. The data lengths selective are as
¢ LENGTH follows: '
{1) 5bits
{2} 6bits
{3) Tbits
{4} Bbits ¢ Initial value
fgfﬁﬁ“m"dé Specify the stop bit., The stop bits selective are as
PBIT i follows:
""""" {1} Not approved
{2) 1bit ¢ Initial value
{3} 1.5bits
{(4) 2bits
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??Rﬁif?umf Specify the parity bit, The parity bits selective are as
_CHECK 1 follows:
{1) No parity ¢z Initial wvalue

{2} 0dd number parity
(3} Even number parity

P K " Specify the data flow control. The conditions selective are
RQNKU?5“mé as follows:s
{1} OFF (ignored)
{2} ON
B30
CAfgRpSs 0 Set the controller GPIB address.

{2} Arrangement of Pin Connector

C) Arrangement of SI0 25 pin D-sub connector terminal

Table 4 -~ 4 Arvangement of 5I0 25-pin D-sub connector terminal

Terminal name Signal nane . Signal direction

CGHD O
T¥D  Transferring data O
RxD  Receiving data O—
RTS Regquest for transfer o
CTs finable transfer Oy e
DSE Data set ready
GMD

O =~ MU s b —

[ T S S U Y U S
fun U= R oo JE S B O L L T I = Bt =]

DTR Data terminal ready O—

OB DI D DD
L g By
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000000000000
00000000000 Q

Arrangement of PIO 36-pin connector terminal

Table 4 - 5 Arrangement of PIO 36-pin connector terminal

Terminal name Signal ‘name Terminal name Signal name
1 GND 19 *QE
2 INO 20 ouTo
3 m 21 OUT?
4 IN2 22 ouTr2
5 IN3 23 0oUT3
& IN4 24 ourd
7 IN5 25 OUTS
8 ING 26 QUT6
9 N7 27 ouT7?

10 IN8 28 ouUT8

[ IN9 29 QuUT9

12 ERCERY 30 QUT10
13 INTT 31 ouT1 i
14 w12 32 ouUT1 2
15 13 33 ouUTi3
16 IN14 34 OUT1 4
17 INiS 35 ouT15
18 36

INO to IN15 @ Input (TTL)
ouUTo to OUT15: OQutput {TTL open corrector output and external pull-up
resistor are required)

*OF Input output enable negative logic

ag
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N /
\ /
]ifHE%lii;sPH‘»ii'El
%A!L.ii!flsrllliill‘j
/ )
3 @
+5Y
£ 3y
/“? r O IN0 to 15
| T
ﬁ%?» Ty < 0UTG to 15 (10L=48m4 max)
IR
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4,

16 Option 81

4.16.2 Gated Sweep Function

(1)

{Function]

When the Gated sweep function is applied, the spectrums of burst

signals are analvzed and recorded on magnetic tapes used for VIRs, 8mm
videos, and digital audioc tapes (DAT).

How to Meaure

Sweep the spectrum at TPL lavel "Hi"

{or opened) by using the BNC

connector at the gated sweep control terminal (Gate in terminal}, and
stop at "LO" level.

Input signals and gate control signals shall be specified as follows:

Input signals

Gate control

signals
RBW
1MHz 300kHz 100kHz 30kHz 10kHz
&t1 10us or more |15us or morei20us or more [50us or more ?éeus Or more
At 15us or mere
At3 s or more

Note: V;deo BW 300kHz or more

Select "SAMPLE" mode for noise measurement.

4 ~ 143%

Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5. Tracking Generator Function

5. TRACKING GENERATOR FUNCTION
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5.1 How to Use Tracking Generator

5.1 How

to Use Tracking Generator

Operating procedure:

C) Turn the tracking generator on and set the output level.

@

Press d?ﬁi]; LEVEL E and set the output level using the ten keys,

step key and data knok. (Tt c¢an be set in 1 4B step.)

Set the center frequency, freguency span and reference level.

Press LEENTER FREQ_j and adjust using the ten key, step key or data
knob, T

Press | FREQ SPAX | and adjust using the ten key, step key or data
knob,

Press | REF LEVEL | and adjust either the ten key, step key or data
knob, T '

the

The
and

If the tracking generator is used under the resolution bandwidth of
3008z or less, the tracking error {a level error caused by a deviation
between the output frequency of the tracking generator and the tuned
frequency of the spectrum analyzer) mav be occurred., Therefore, press

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

generator is used under the resoclution bandwidth of 300Hz or less. If

calibrated again approximately every 3 minutes. Therefore, the
operation temporarily stop.

.gignal frequency can be calibrated by pressing . FREQ CAL

CAUTION

resolution bandwidth is 30Hz or 100Hz, the signal frequency is

___________________

by using the ten key, step key, or data knob. | YANUAL

®

Connect the TG CQUTPUT connector with the INPUT connecktor with a
cable. The frequency characteristics of the through current should
appear on the display.
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5.1 How to Use Tracking Generator

O
0
10
H

3J’|_E:«zl

e i I

(9

1d -:.::;f.—wr._g

L s
=4

Through condition

‘, Correct the error by the method described in Section 5.2 if the error
due to the freqguency characteristics of the output is large.

C) Connect the device to be measured (DUT).

CAUTTIORN

If the input impedance and cutput impedance of the DUT are not 50Q(R3261C/D,
R3361C/D), 75Q(R3261CN, R3361CN), match the impedances at the input and
output side of the DUT.

iﬂ _ DOocs
il | e ooora
; D N [ e |
DE Qe es @]
L B
@ BT

C) Start measurement.

See Secticn 5.3.
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5.2 How to Correct Freguency Characteristicos Using Display Line

This section describes how to correct the cable's frequency

characteristics when the frequency characteristics of the spectrum
analyzer itself are corrected and the Ffrequency characteristics of the
filter utilizing the trace and display line are measured,

CAUTION

it the function data that changes the standard of normalization, such
as center frequency, freguency span and reference level, is changed
during operation of normalization, the proper normalization often
cannot be made subsequently. Therefore, if the function data is
changed, repeat the normalization seguence from the beginning.

Operating procedure:

(:) Set trace A mode {or B mode).

Press | A |{or[7B ).

(:) Connect the TG OUTPFUT connector difectly with the INPUT connector by a
cable.

o g
[ o[
o T
il oot
oo
ok o o

@ |

o

el

= -

Through condition
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Change the reference level and lower the frequency characteristics of
through current to the location where the waveform does not extend
beyond the grid on the upper portion of the display.

Press | REF LEVEL | and adjust, using either the step key or the data
knob, :

{Waveform Image)

Have the display line appear on the screen and adjuét so that the
display line comes close to the waveform of the through current. The
closer the display line is to the waveform of the through current, the
wider the dynamic range can be gained when measuring.

S N T CNoRM CDISPLTNE
press |~ A | qor [TE ) 4 i for i B i ) i ONOFF

; r—3——— Display line

{(Waveform Image)
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(:) Correct the freguency characteristics.

AT CT 1 B 111 TS
Press i SAYE ., i UNOFF o

{(Waveform Image)

NORM A
(:) To release the correction mode, press ON/B#E |
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5.3 Examples of Measurements

This section presents examples of methods of measuring the insertion loss
of the crystal filter, ripple, normal bandwidth and the amount of
attenuation using the tracking generator. Read Sections 5.1 and 5.2 if
you have not done so already.

(1) Preliminary condition

Condition of filter: Center Freguency
Normal bandwidth (34B) .
Insertion loss {constant loss)
Ripple
Attenuation

10.7MHz

15kHz

Less than 54B
Less than %148
More than 60d4B
500

e W% se B4 &% B9

Input impedance

Measurement should be done in the above condition.
{2} Start of measurement
Operating procedure:

(:) Connect the TG OUTPUT connector directly with the INPUT connector.

3

-

L0
N i e

Impedance Impedance
S matahing matching 2
circuit circuit

(:) Turn the tracking generator "ON".
Press |“ TG . {(The LED lamp on the key will light.}

(3) set the output level at -5dBm.
Press i LEVEL | [z 1.

Adjust the waveform peak value at the upper pari of the display.
Press [}EEiEEEEE:} and adijust using the step key or the data knob.
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5.3 Examples of Measurements

@ Lower the noise of the spectrum analyzer io a level where the
measurement of the attenuation can be made adeguately.

Press [ppoipy’ . and adjust using the step key.
Press | yipgEp gy; and adjust using the step key.

Set the fregquency span at 50xkHz, the center frequency at 10.7MHz and
the vertical axis scale at 24B/DIV.

Press [FRE0 SPAN | [5 ] [(67] [%iz |-

Press [ cENTER FREQ | [ U] [0 ] -7 [7] [wiz ]

| s

press [WER LAVEL "] {3es/00 ¢ [Z] [Ehe .

Have the display line on the screen and match the display line to the
reference level line,

Press |[T7A |

TE ) i NORMALIZE {DISP LINE 0K and adjust using
the step key or the data knob.

If the normalize mode is set, the waveform of through current is
normalized and matched to the reference level line.

This level is used as a reference for measuring the insertion loss.

CEERRECT Y W R TR

Presg Lo oofor oo TEE ;

SERUUSME i aoFF BNi/orE
CAUTION

If the function dats regarding normalization is changed, such as
center frequency, fregquency span, and reference level, is changed
during normalizing operation, the proper normalization often cannot be
made subssguently. Therefore, if the Function data is changed, repeat
the normalization sequence from the beginning.

Connect DUT and set the sweep time so that the waveform will not vary.

See Section 5.4.2.

CAUTION

If the insertion loasz of the filter iz too great, sufficient dynamic

range often cannot be obtained. When this happens, use the preamp for
the input.

[%3]
i
&
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5,3 Examples of Measurements

.

Impedance Impedance
matching - JUT }— matching
cirouit circuit

@

@

Btart each measurement.

Shown below are four examples of measurements.

a} Measurement of insertion loss (constant loss)
b} Measurement of pass bandwidth {3dB)

¢} Measurement of ripple
d) Measurement of attenuation

a) Measurement of insertion less {constant loss)

Operating procedure:

With the digplay line on the display, adjust the marker point to
1O, 7MHzZ .,

press [ON] [ 1] D0} [- 1 L7 MHz |.

The difference of the level bestween the display line and the
marker point is shown on the screen, and the insertion loss
{constant loss) can be directly read,
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5.2 Examples of Measurements

[ F b \\ Disp}_ay of

o]

level difference

R DV S ey

Wave-form image

b} Measurement of pass bandwidth (348}

Operating procedure:

When measuring the insertion loss, set the xdB DOWN mode.
CNERT D T dB
NEND S DoRN G

Input the attenuation level.

Press | 3 || GHz ]

Press

On the waveform, two marker freguencies are shown at points 3dB

below and to the left and right of the marker point {(10.7MHz), and
3dB of pass band can be read directlv.

\ \\Frequency difference
{ '! is displayed

{Waveform Image)
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c) Measurement of ripple

Operating procedure:

(E) HMove the marker point to the lowest loss point.
Press [:EEEE:]u

(:) Move the marker point to the lowest level of the riéple.
Press éi@tﬁgg}» and adjust using the data knob.

(j) The level difference between the two marker points will appeér on
the screen, and this will becoms the ripple.

Nx

\ \\Display of

] ! level difference
i
\

{Waveform Image}

d} HMeasurement of attenuation

Operating procedure:

(:) Release the normalize mode.

press [ZA | (or [PF |y i NORWALIZE G i DISP LINE ON} — and adjust
using either the é%éb key or the data knob.

Set the vertical axis on the screen at 1l0dB/DIV.

press | REF LEVEL | Xds/01v : [1] [0] [0z

(:) Set the optimum freguency span.

If the attenuation from the lowest logs ig measured, press

[FEiR ] -
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If the attenuation from the nominal freguency is measured,

Move the marker point to the point where the measurement is
reguired.

Press ?QEkTg_MKg;J and adjust using the data knob.

The level differsnce between the two markers is shown on the
seoreen, this is the attenuation.

\\Display of
\ level difference

“"""’--..._

(Waveform Image)
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5.4 Notes on Handling

5.4.1 Dynamic Range

The measured dynamic range is restricted by the maximum output level
of this device and white noise level of the analyzer. To widen the
dvanamic range, it i3 necessarv to narrow the resolution bandwidth
{RBM} of the analyzer and to lower the noise level. (See the figure
below.)

Because of the tracking signal into the analyzer (T.G. leak), the

required noise level cannot be obtained from time to time even if the
analyzer is set to the resolution bandwidth.

Since the T.G. leak is less than ~1104Bm, the measurement can be made
using a filter having about 110dB of attenuation in the stop bank.

To prevent the T.G. leakage in the measurement system, the device
under test (DUT) should be connected by using the well shielded cables.

fdem] Qg TG, output level (MAX)
Dynamic range
-5 |
Noilse level (ATT 04dB)
~-100
v i .G leak
_150 t 3 ! 1 3 >

100Hz 1K 10K 100K 1M
RBYW

5 - 13 Jul 23/90



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.4 Notes on Handling

CAUTION

The larger the insertion loss (including the loss of matching circuit)
of DUT, the smaller the dynamic range measured. To avoid this, if the
pre-amp iz used for output, the measurement that dogs not impair the
dynamic range measured can be made.

The selection of the cutput iz determined depending on the DUT. At
this time, the characteristics of the pre-amp must be identified

alse, When the outputr level of the tracking generator {such as
amplification degree, frequency response, noise figure, maximum input,
VSWR and input impedance) is too large, change the setting before
asing.,

{& maximum attenuation of ~50d8m can be achieved. {(for R336i1C/D))

{A maximum attenuation of +55dBU can be achieved. {for R3361CN)}

5.4.3

Time Response

Time response is shown on the CRT display and indicates 1f the level
is correct, Sometimes the message appears, but this has no
affect on the operation when the freguency characteristics are
measured using the analvzer.

Thiz message indicates 1f the IF filter responds correctly to the
time, and indicates the level correctly by the set combination of
{Wﬁ§§§“§ﬁgﬁj sy’ and | ypy . of the analyzer proper.

If the gignal level change supplied from the output terminal of the
measured device to the spectrum analyrer is small, 1f the § :
display appears, it is often correct.

When there are sharp fluctuations in the signal level supplied from
the output terminal of the device to be measured to the spectrum
analyzer, pay attention to the time response of the device to be
measured, because the IF filter of the analyzer stops to respond.

When inspecting this time response, both the IF filter and the device
to be measured respond gufficiently even 1f SWP is shifted, as long as
the characteristics displayed on the screen remain unchanged. If the
characteristics vary by shifting the SWEEP/DIV, delay the 3WP or
narrow the SPAN (sweep width of freguency) until the characteristics
displayved on the screen stop changing.

Precavtions on Using Low Output Level

If the output level is low (less than ~49dBm or less than 56dBm), the
TG frequency characteristic may be dra%%;ra]ly varied according to the
setting conditions of | AN | and | SEP

Whan this occurs, selesct the Lower SHP ”OPthlOﬂ (more than 100ms).
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5.4.4 Limit Voltage Value Applying to the TG OUTPUT Connector

(1} Do not apply the voltage of +10V or more or the power of +15dBm or
more when the output level of the T.G is 0dBm.

When such voltage or power
part may be damaged.

{2} To protect the output part
T.G would be better to set
limit value of the voltage
and +24dBm.

iz applied, there is a fear that the output

against any damage,  the output level of the
to ~10dBm or less. In this case, each
and the power to be applied becomes +28V

5.4.5 Measurement of low frequency area,

The beet waveform will occur in the vicinity of local field through
(ZERO waveform) when the low frequency area is measured..

1

{(Waveform Image)

Narrowly set ! _RBW . at this time,
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6. EXAMPLES OF MEASUREMENTS
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6. Examples of Measurements

NOTE

The measurement examples are based on the initial settings of the
analvzer. Input the signal to be measured through a device such as an
attenuator when nescessary so that the signal is low enough below the

maximum allowable input of the analyzer.

R3261/3361

1%¥PLY Attenuator
O Q O

Siganl source
of the device
to be measured

O

L=

Jul 4/94
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6.1 Example of Measuring the Deviation

6.1 Example of Measuring the Deviation:
Example of Deviation Analvsis of the 200MHz Band Transmitter

Operating procedure:

Connect the transmitter with the analyzer after attenuating its output

through RF coupler or the like. Bince the maximum input level of the
analyzer is +254B when the attenuator is more than 1048, select the
coupler's value so that the RP coupler®s output becomes less than
+254Bm. '

] Transmission
R3261/3361 1weyt Demmy load _ frame
o O

(Power meter etc.) 2
! §

TR1625 RF coupler

Figure 6 -~ 1 Measuring the Deviation of the Signal

Display the fundamental wave so that it can be observed well and
adjust the peak to the reference level.

Press [TENTER FRBa | [ 2] [0 [0 [z | .

Press [“yppa span ) [ 2 [0 (0] [z | .

Press [PEAR] [MER —] [ NKR — REF

Store the Ffundamental wave intc the memory and display two screens
including the new WRITE memory.

a

Sat the step size of the step key at the frequency of the fundamental
wave,

press | TEAK] [HER — | DMER — 0|
} CF STEP

Observation of secondary high frequency wave

Press [ CENTER FREQ | [ §] [&B ] : VIEW.
i B
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6.1 Fxample of Mepasuring the Deviation

(%) Display the marker at the peak of the secondaryv high frequency. The
Marker*s level display indicates the absolute level of the secondary
high freguency wave.

(i) Similariy, observe the tertiary high frequency wave,

OB ] WRltE i [CRRTER FREQ | [ @] [TB_] i VIEW: [FEaK] .

-

[MEASUREMENT OF DEVIATION RATE OF HIGH HARMONIC WAVE]

In the low high-frequency area the deviation rate guage is well known
for measuring exclusively the deviation of the high harmonic waves.
The high harmonic wave and micro wave must be measured similarly.
This i=s often expressed as spurious medulation. In the High band
amplifier it iz measured as the high harmonic wave's deviation, as in
the case for low freguency wave measuremsnbt. In general, the degree
of deviation of a certain waveform from the pure sinuscidal wave is
called the deviation rats and expressed in the eguation.

_ RBM walue of high harmonic wave

100
RS value of fundamental wave ®

Deviation rate X {3}

Va2 + 2%+ L.+ a?
= ® 100
Ay
REM value of fundamental wave component
REM value of n~th high harmonic wave component

42 3

Ay
P
The high harmonic wave's deviation rate is expressed by the ratio

between the signal's high harmonic wave and the fundamental wave's

{Ay} . In the spectrum analyzer, the fundamental wave (A3},
secondary high harmonic wave {Az) and the n-th high harmonic wave

{An) can be directly seen separately. Hence, the measurement of the
deviation rate to the secondary high harmonic wave (Az/Al) and the
deviation rate (An/ﬁlj to the n~th high harmonic wave can be
separately measured. Thersfore, the measurement to find the degree of
deviation from the odd or even number high harmonic wave or can be
made based on the more fundamental principal of the deviation rate
measurenant.

The spectrum analvzer sxpresses a wider dynanmic range, and indication
ia made in log {(dB). As the deviation rate of the n~th high harmonic
wave is 20 log (2,7ay), if a, is 4048, it is found that

(Br/B1) x 100 (%) is 1%,

Usually decibel indication is made reading the a, (204B).
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6.2 Measurement of Modulation Frequency AM Signal and Modulation Index AM
Signal

Performance of the spectrum analyzer is superior to that of the time

domain oscilloscope for measuring low degrees of modulation as in residual
AM or residual FM.

The modulation index "m® of the AM wave is obtained from the squation m =
{(Emax - Emin}/(Emax + Emin} in the time domain. {See Figure 6 -2 {a}.)

If the same value is calculated using the spectrum analyzer, the

measurement can show how many decibels lower the side band is than the
carrier wave, {See Figure 6 = 2 (b).)

At the same time, the degree of modulation of the modulation wave compared
to the high harmonic wave can be obtained. Especially, when the
modulation is shallow, the spectrum analyzer can read degrees down to
0.02% while the time domain can read only down to 2%.

The measurement accuracy can be increased if the LINEAR mode is used when
the modulation index is more than 10% and if the LOG mode i3 used when the
index is less than 10%.

Emax - Emin

(%)= X 100

Emax + Emin

{a) AM signal seen by the time domain.

Ee

Ese

2Ess

m{¥)= x 100

EC
(b} AM signal seen by the fregquency domain.

Figure 6 - 2 AM Signal Wave
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6.2 Measurement of Modulation
Frequency and Modulation Index of AM Signal

5.2,1 Fxample of Measuring when the Modulation Frequency of AM Wave is Low

and the Modulation Index is Large
Operating procedure:

Display the signal to be measured and adjust its peak to the reference
level. In this example the carrier wave ia S03MHz.

press [FREQ SPAN | [ 2] [0 ] [z ]

press [FEAK| [ MER — ] i MKR — REF. .

(g) Set the resolution bandwidih three times wider than the modulation.
T frequency value.

(%) Make the trace detection mode SAMPLE.

press [MERU] {DETECTER | SAMPLE

,,,,,,,,,,,,,,,,, &

Press iﬁENTER FREQ l and adjust using the data knob. Adjust so that
the signal level is at a maximum.

Make the TRIGER mode VIDEO.

@

©;
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(g) Measure the intervals betweern the peaks of the modulation signals,
namely freguency of the modulated waves T(S}, using the marker. Set
the A marker to the subseguent psak.

Press | PEAK| [GN] i DELTA MKR i , and adjust using the data knob.

The freguency of the modulation signal can be obtained from the
following sguation.
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6.2 Measurement of Modulation
Frequency and Modulation Index of AM Signal

Align the marker to the maximum value of the waves and read the level
Emax.

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

Press 1BN1 , ﬁiEHAL% .

. Align the marker to the lowest value of the waves and read the level

Emin. Align the marker to the lowest level line of the waves using
the data knob.

Assign appropriate values to the following equation and determine
modulation index of "m".

_ Emax - Emin
n %) = Emax + Emin © 100 ()

6.2.,2 Measuring BExample of AM Wave when the Modulated Frequency is High and
the Modulation Index is Small

Operating procedure:
(:) Set the frequency span at less than 10 times the modulated fregquency.
Press Fﬂﬂfﬁﬁxﬁm]and adiust using the step key.

Set the central freguency at the freguency of the carrier wawves,

Press | CENTER FREQ | and adjust using the data knob.

Align the marker to the peak of the carrier waves.

Press l PEAK |

Align the A marker to the peak of the modulated signal spectrum.

®» ©

Press -_QN} {ﬂg&f{:ﬁgﬁ:; and adjust using the data knob.,
From the A marker frequency and level display at this time, the
modulated frequency fm and modulation index m can be obtained using
the equation below.

©

fm = A marker freguency

ESE - E/C + 6

= -1
m log 50
Figure 6 — 3 shows the relationship between the value of <Egp~Ec>
and m (%) .
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6.2 Measurement of Modulation
Freouency and Modulation Index of 3M Signal

a [%]

108

10

AN

0.1

N

0.01

-20 -30 -40 -50 -60 -70 -&C

ESE ”‘E [ EdB]

Figure § - 3 Relationship
Carriser Wave

hetween the Valus of Side Wave Band Level -
Level (Egg ~ Ecl and Modulation Index m (%)
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6.3 Measurement of PM Wave

6.3 Measurement of FM Wave

Generally, when observing FM waves,
frequency of the carrier wave fc, the
frequency of modulated wave fm, the
deviation of the frequency Af,. -
modulation index m, oocupied gandwidth,
ete. are measured.

The modulation index m of FM waves is
sxEpressed as: [‘fpeak/fm°

By obtaining the relationship when the
carrier wave becomes smallest and the
modulation indexes are at 2.4, 5.5, 8.6
swvseep the modulation index m or the
frequency deviation &E?@ak'aan he
obtained. (8Bee Pigures & - 4({a) and

6 - 4{b).)

Sometimes, the modulation cannot be
read only through the FM wave
spectrum. It can be easily read if the
4 of the exterior signal is displaved
after converting into the form of
fluctuation of the amplituds. In this
case the discriminator is additionally
needed. However, in the spectrum
analyzer, it can be detected utilizing
the siope of IF, B.P.¥. The detected
modulated wave is displayed. (See
Figure 6 - 4{c).}

When the modulated frequency is low,
set the horizontal anis of the analyzer
as LERD SPAN, operate as a fixed tuning
receiver, and set in the time axis.
When the modulated freqguency iz high,
measure on the freguency axis and
obtain the modulated frequency from the
frequency of the side wave band. When
the modulation index iz zmall (less
than about 0.8), m can be obtained from
the relationship betwesn the carrier
wave and the first side wave band level.

S0kfz/div,

{I Carrier wave
fm=50k#iz n=5 6
Sf,..x= foaxXe = 112kHz
{a) FM wave spectrum

2.404 . 8.653; 14.93
5,520 11,79

(b} Amplitude of carvierx
wave against the
modulation index

Waveform of
CRT display

WAWA
Ao

BPP characteristics

i

M wave spectrum

{c) Direct reading of
modulated waves
fm of FM wave

Filgure 6 - 4 FM Signal
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6.2 Measurement of FM Wave

6.3.1 Example of Measuring FM Wave with Low Modulated Freguency
Operating procedure:

(:) Set so that the carrier wave of the signal becomes the center
frequency.

Press [TENTER FREN | and adjust using elther the step key or the data

knob.

(g) Take the signal's peak as the reference level.

press [PEAK] [MER -] | MKR - REF;

(E) Select the ZERD SPAN mode.

W] pZERe SPAK

Change the central frequency so that the demodulation wave appears at

the center of the screen.

INTER FREQ i and adjust using either the step key or the data

(:) Make the resolution bandwidth more than three times the modulated

frequency so0 that the demodulation wave can be readily seen.

Press [EEE?ﬂﬁ} CkB¥ | and adjust using the step key.

(g) Set the trigger mode at VIDEO.

press [ MENU| : TRIGEER : | VIDED | .

(E) gelect the sweep time so that the demodulation wave can be readily

seen,

" ' and adjust using the step key.

(g) Set the marker at the pegak of the demodulation wave.

(%) Align the marker to the adjacent peak.

Press [fﬁml CDELTA HKR G and adjust using the data knob.

6 -~ 10
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6.3 Measurement of FM Wave

if the time interval of the demodulation wave's peak is taken as T{S)
from the Amarker, fm can be obtained using the equation:

1

£ =

6.3.2 Example of Measuring the FM Wave with a High Modulated Frequency and a
Small "w*

Operating procedures

Set the frequency span at the value lower than ten times the modulated
frequenay.

and adjust using the step key.

Set the carrier wave at the center frequency.

‘Press [ CENTER FREQ | and adjust using the data knob.

Set the marker at the peak of the carrier wave.

{}BLTA;&KR and adjust using the data knob.
Display of the A marker®s freguency becomes the modulated frequency fm.

6.3.3 Measurement Example of FM Wave Freguency Deviation {Af peak)
Operating procedures

Bet the resolution bandwidth to the value that includes the main side
wave band, or five times greater than the modulated frequency.

Press E(Té];p[@__] . RB# i and adjust using the step key.

Set the center frequency at the carrier wave frequency.

Press [CENTER FRED | and adjust using the data knob.

(:) Set the frequency span, in accordance with peak deviation, at the
value easiest to measure.

Press | FREQ SPAN | and adjust using the step key.

Measure Af . ) peak® Use the equations below to obtain the Af

- peak
and modulation exponent.
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6.3 Measurement of FM Wave

1
Afpeak =9 Afpeak peak

AMpeak

m = M_f_m_.__

- When[&fpeak iz small:

See Figure 6 - 5

= {AFf marker Lrequency)/2
= 2,31kHz

i
bfpeak = = AMipeak peak
= 1.155kHz

~ When Afgeag 18 large:

In this example, Mpeak peak

See Figure 6 - 6

= {Af marker fregquency)/2
= 5B0kHz

]
Mpaak = 2 éfpeak peak
= 290kHz

Afpeak peak

[ b S AFY iz v1gah
MRSy

N T
-9i348

b
%
%

e
-8 1 T

Lighy |
st M
W bei r
L D
CENIEY 815500 FHI ey 9 pan

Figure 6 - 5 When Afneqp is

small

s

G

Mpeak peak

L
AEBSTLY

(R 1
pre

FER gomig
Ee I Lt
o 0

LEMIER BT ML

Figure 6 -~ 6 When Afpask is large

12
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6.3 Measurement of FM Wave

6.3.4 Obtaining Small FM Modulation Exponent m

When m, the FM modulation exponent of FM waves, is lower than 0.8,
using the following equation.

. 2Egp
“EC

ESB: first side band wave level
Er : carrier wave level

Operating procedure:

(:) Set the center frequency and frequency span where the carrier wave is
easiest to measure, then adijust the carrier wave level to the
reference level.

Press ! CENTER FREQ [ and adjust using the data knob.

Press [j{_{__gjim_gﬁv&i, | and adjust using the data knob.

Find carrier wave frequency (fg) in the center frequency display and

carrier wave level (En) in the reference level frequency. (See
Figure 6 -~ 7.)

Place the Amarker on the first side band wave and find the frequency
(Egp) and level (Egp) in the A marker display.

Press PEAK] [ON] i A MKR; and adjust using the data knob.

Obtain FM modulation exonent {(m) using the equation:

ESB_EC+6

B
m o= 2 ‘“"‘—"7'1*'1
* Fe °9 26

Obtain modulation frequency (fy) using the egquation:
fm = Ifgp - fcl
Obtain frequency deviation (Afpeak) using the eguation:

Afpeak = m % I
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6,4 Measurement of Pulse Modulation Wave

5.4 Measurement of Pulsse Modulation Wave

The sgpectrum analyzer equivalently analyzes waveforms and displays high
freguency basic waves. Spectrum distribotion (See Figure & ~ 7({b).) with
its envelops centered arcund the carrier wave freguency can be obtained by

converting the time axis waveform of pulse modulation wave to freguency
axis as illustrated in Flgure 6 - 7{a}.

The following can be easily obtained if such pulse modulation waves as
rader are measured through the spectrum analyzer.

« Pulse repetition freguency (PRF)
- Pulse width {1)*%

- Carriey frequencgy (fo)**

- Peak power {(# peak)

-~ Average power (Pave)

- Main lobe

f! Side lobe
0

Side lobe

I
z 1 L |\
Tz o ic 1
PRF
Side lobe I Side lobe
fo-1/r fevl/ T
{a) Time axis display {b} Fregquency axis display

Figure & - 7 Pulse Modulation Wave

CAUTION

1, The maximum input level of the main unit is +254Bm, +50VD0, with
the input attenuator set at 10d4B or higher. Radar and other pulse
modulation waves having a very high peak powsr must be attenuvated
through a coupler before inputting to the main unit connector.

2, The input level of the main unit mizer is ~103Bm. The input
attenuator must he set at P cak & ~10d4Bm. To prevent mixer
saturation, find the lowest possible attenunator value, where the
signal lewvel does not decliine, by starting with 50dB and lowering
in 10dB steps.
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6.4 Measurement of Pulse Modulation Wave

{1}

Pulse width {1}

Pulse width (T) is obtained from the reciprocal of half the lobe width
or the reciprocal of the side lobe width. In order to get the
envelope having sufficient resolution, set the resolution bandwidth in
the following range.

Pulse repetition freguency (PRF) x 1.7 = resolution bandwidth éiO.l/T

(2}

(3}

Carrier Freguency (T)

Measurement accuracy of the carrier frequency (fc) is determined by
the pulse width (T}, A small r broadens the main lobe and makes
recognition of the center difficult. 8o set the SPAN/DIV broader than
1/r to easily recognize the center. The measurement frequency
accuracy will be the center freguency accuracy of the specified
SPAN/DIV.

Peak Power (Ppeak)

Only when the spectrum analyzer bandwidth satisfies the following

condition, amplitude displav becomes proportional to resolution
bandwidth.

Pulse Repetition Freguency {PRF) x 1.7 = resclution bandwidth < 0.2/7

(4)

When the amplitude display is proportional to the resclution
bandwidth, the relationship between the peak power (Pgeak) {3Bm) and

the amplitude display {P'?Eak} {dBm) is shown in the following
equations.
Poeak = P'peak T @ (dB) ‘

aidBy = 20 leog (v x 1.5 % RBW) G : pulse attenuation factor

Average Power {Pave}l {(dBm)

Pave {dBm} is obtained using the following equation.

Pave = Ppeak ¥ PREx T PRF: pulse repetition fregquency (Hz}
T ¢ pulse width (s)
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£.5 Noise Level Measurement

6.5 Noize Level Measurement

6.5.1

Measurement Example of Noise Level Absolubte Value {dBm/Hz, dBuvV/A/Hz)

Wnen measuring the noise by reqgulating in the noise power 1Hz
bandwidth, first averages the noise using the video bandwidth or the
averaging function, then measure the noliss level, and obtain the noise
level absoclute value with the following eguation.

N dBm/Hz = P 4 101og{ + Hn

RBW % 1@2}
:  lHz bandwidibh conwversion noise level
P : Measured noisze level
:  Resolution bardwidth {Hz} set in the main unit
En : Value adiusted in log mode {dB) = 2.5d4B

These calculations can be internally carried cut in the main unit.

Operating procedure:

@

@
©)

Place the marker on the nolss signal {(145MEz) to be measured.

Press [ ON] [ 1] [4 1 [ 51 [Huz

EY

Set the wvideo bandwédth (?IDABW)th 1730 the specifisd resclution
bandwidth. ¥Press | CvioEe DT To ) {eHz |
; B i

Marker

when [ O] [WOTSE/Hz | is ser, o 0Bn/liz i DdBaV/7H7 . TUFF T appear on
the screen.

Press 4Ba/Mz i s, the level display unii JdBm, and pressifﬁgk{iﬁgfiéﬁ
for the 4Bu.

when | 260/HZ ¢ o set, the marker level display appears on the upper
right~hand corner of the screen, showing 1Hz band conversion noise
level in "XAX 4Bm/Hz".

press VP i po cancel the noise measuring mode. To gonvert the noise
powsr bandwidth to another one, add the following to the value
displaved,

Band width to be ceﬂverted3
1Hz

KB = lOnglg {
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7. GPIB : Remote Programming

7. GPIB : REMOTE PROGRAMMING
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'7.¥ outline

Outline

To prevent malfunction due to electromagnstic interference when a
GPIB is used, use shielded cables for connecting with an external
terminal.

Bo not bundle connection cables with AC lines.

CAUTION

The main unit, loaded with the IEEE 489-1978 general purpose interface bus
{GPIB), enables full remote control from the extsrnal controller.

(1}

(2)

(3)

GPIB BExtensibility and Compatibility

The GPIB is an interface system connected via cables {(sub lines) to a
measuring apparatus, controller, and paripheral devices. This system
is far more extensible than the conventional systems and is
electrically, mechanically, and functionally compatible with other
manufacturers' devices. System configuration may be as simple as a
single bus line or a high~grade automatic measuring system.

Talker, Listener, Controller

In GPIB systems, devices on the other end of the bus lines are
assigned with addresses. Fach device can take one or more of the
following roles: talker, listener, contreoller. During system
operation, only cone talker can transmit data on the bus line, but two
or more listeners receive the data. A controller specifies the talkex
and listener addresses to transfer data from the talker to the
listener, and lets the talker assign listener measuring conditions.

GPIB Panels
L@
Vg

Front panel F

aa

B T
T
OO0
onoCs
Do)
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7.1 Qutline

Rear panel

(N
& &
iy Ty,
I
il

L

(1) REMOTE lamp:
Lights while the main unit is in external control mecde

C) LCL key:
Remote/local switch, Interrupts external control and enables
on-panel input. '

() SHIPFT key:s
Press this key and (2) LCL key to start GPIB address setting,

GPIB connector:

Ingert the GPIB cable here to connect to the external controller
or plotter.

{4} Externally Controlled Fumctions

{5)

(:) Measuring condition setting:

Inputs measuring condition is the same manner as key entries on
the panel.

@D Measuring sel condition output:
Calls data and set conditions from the main unit.

C) Measurement input/output:
Writes and reads screen trace data.

Service request to controllers

Requests the controller to interrupt processing and to output
status bytes.

Opticon 81 {system coentrol with internal BASIC)

If the Option 81 is equipped to the spectrum analyzer, the unit is

remote—~-controlled with the external controller or carries out the

foliowing operations:

@ Control the analyzer using the internal BASIC.

& Control the external devices connected to the analyzer using the
internal BASIC.

{For the details, ssze an instruction manual attached to Option 81.)
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7.2 GPFIE Standards & Main Unit GPIB Specifications

7.2 GPIB Standards & Main Unilt GPIE Specifications

(1) Bus Line
g data lines ——
AN
3 handshake lines ———— -\\\
5 bus control lines BN \\\ N IFC, ATH, SRQ
Q R & REN, EO]
] { J ! \\_ ! [ ] ! I N BAY. HRFB
6 aere U ; . : )NDA'C
bus lines 1T L RN \\HH>
. 1 s DI0 1tos
§agigsmelsysymuingsyuuinyey
Interface Tnterface 1 Iinterface Iinterface
Controlisr Talkor Talker Listoner
Talkey Listensr l
Listaney :
Device A Device B Device C levice D

Figure 7 - |  GPIB Bus Line Configuration

GPIB bus lines include eight data lines,
controliing asynchronous data transmiss
control linss,

three handshake lines for
ion between devices, and five

~ Data lines:
Eight bit-parallisl-byvte-gerial data lines are used for bi-directional
data transmissions between devices, 7The asynchronous feature permits
simultaneous connection of both high and low speed devices. Data
(message) transmitied betwesen devices includes measurements, measuring
conditions (programs), and commands in ASCILI code,

- Handshake lines:
The following signals are used.

DAY (Data Valid) : Indigates that the data is valid,
HEFD (Hot Ready For Data): Indicates that it is ready to receive data.

NGAC (Not Data Accepted) @ Indicates the end of data reception,
- Control lines:

The following signals are

ATN (Atrention) 2 iggriminates addregses and commands on the
line from other information.

IFC (Interface CL 2 s interface.

EOL {(End of ot : at the end of Jdata transmission.
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7.2 GPIB sStandards & Main Unit GPIB Specifications

SRQ {Service Request) : Requssts controller service to a certain
d‘evicea»

REN {Remocte Enable) : Used to remots control remote programmable
devices,

{2} Connector: 24 pin GPIB connector, 57-20240-D35A {an Amphenor or its
aquivalent)

Signal name | Pin No. /@\ Pin No.| Signal name

6D LOGIC 24 \ ” 12| SHIELD
/”:’;\ /

GED  (ATH) 23 [ P 1o |
e o

6§D (SRQ) 27 - 53 [ 10 | sRa
g4 iy

GND  (IFC) 21 &1 9 g IFC
3

GND  (RDAD) 20 3 3 NDAC
T

GHD  (MRFD) 19 7 HRFD
R

GRD  (DAT) i8 g 3 6 DAY
3 {3

REN 17 i3 Ck 5 B0

DG § 16 \/ 4 | Do 4

i 7 15 ' 3 DIo 3

Dig 6 14 \@ 2 BIg 2

DIg 5 13 h SRR

Figure 7-- 2 GPIB Connector Pin Configuration
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7.2 GpiB Standards & Main Unit GPIB Specifications

{3} Specifications

Code

Logical level

Signal line end

=

ASCIT code, except at packed formatting when binary
codes are used.

Logic 8 ®high™ +2.4V or greater
Logic 1 "low®™ +0.4V or less

16 bus lines terminate as illustrated in
Figure 7 - 3.

2 +h Y
2 3 k6 <1
Driver
< o
Bus iine
§s‘2w >
Receiver
Figure 7 - 3 End of Signal Line
briver specifications : Open collector type
Voltage output at "low® : +0.4V or less, 48mA
Voltage output at "high® : +2.4V or greater, -5.2ZmA
Receiver specifications : %low" if less than +0.6V

Bus cable length

Address setting

"high® if greater than +2.0V
: Individual cable should be less than four
meters long, and the sum of all cables,
i.2., twice the number of devices connected
to buses, should not exceed twenty meters.
Up to 31 talk/listen addresses are entered
through keys on the front panel.

a0

T~ 6 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.2 GPIB Standards & Main Unit GPIB Specifications

{4} Interface Function: Sse Table 7-1.

Table 7 ~ 1 GPIB Interface Functions

Code Function & description

5H1 Source handshake function

AH1 Acceptor handshake function

T6 Basic talker function, serial poll function, talker cancel function
by listener specification

1.4 Basic listener function, listener cancel function by talker
specification

SR1 Sefvice request function

RL1 Remote function

PRD Parallel function

nCl pevice clear function provided

DTl Device trigger function provided

Cco Controller function not provided, except when the plotter comes into
use,

El Open collector bus driver is in use. EDI, DAV means £2 (three state

bus driver) is in use,
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7.2 List of GPIB Codes

7.3 List of GPIB Codes
The following list is commonly applicable to the R3261C, R3Z261CHN, R326fb,
R3361C, R3I361CH, and R3361D spectrum analvzers, Also, it is applicable to
the Option 81.
[Hote regarding Table 7 - 2}
* 1 Funcition used to input data (guch as ten~key, step key, data
knob) Examples for use is listed in Table 7 -~ 3,
F : Freaguency
L : Level
T : Time
N : Data output in the constant-specified format
+ 1 Indicates that multiple data is output,
All : Denctes AUTO
MA : Denotes MANUAL
& ¢ Denctes initial values set when the power 1is turned on.
A @ Subseguent codes will be ignored due to processing convenience.
- 1t Inapplicable
Table 7 ~ 2 List of GPIB Codes
No. Function Code Talker request Remarks
Code Output format Header
1. | CENTER FREQ * CF CE? g CE
CF step size * 05 87 F cs
CF step AUTO CAa A7 1 =AY/ O=MA -
freq offset (ON/OFF)! *FON/FOF! FO? 1=0N/0=0FF + F | FO
sign (+/-) Ay v/ - - -
2.| FREQ SPAN * Gp 57 P SP
linear * LS - - -
£all F3 - - -
log LG - - -
~-— start * LGA LGA? F LGA
— SLOD * LGB LGB? F LGB
Zero %53 - -
Span mode - SPM? ‘0=1lin / t=full | -
2=log / 3=zero
7~ B Jul 4/94
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7.3 List of GPIB Codes

rable 7 - 2 List of GPIB Codes (Cont'd)

No. Function Code Talker request Remarks
Code Output format Header

3. |START FREQ %pA, *PTIFA?, FT?|F FA
freq offset (ON/QFF)|*FON/FOFiFO? 1=0K/0=0FF + P FO
sign {+/=) Ae ¥ = - - -
ST0OP FREQ *FB, *FP|FB?, FPP?|F FB
freq offset (ON/QFF) |*PON/FOF|FO? 1=0ON/0=0FF + F FO
sign (+/~) Ay +/- - - -

4. |REF LEVEL *RE, *RLIRE?, RL?|L {UNIT)

- dBm =REB
dBmV=REM
dBuvV=REU
EMF =REE
dBpW=REW
v =REV

dB/div * DD BD?
0=104B/, 1=5dB/ |-
2= 24B/, 3=14B/
4=0,5dB/
5=0,2dB/
6=0,1dB/
8/12 div {(at 10dB/) |DVO/DVI |DV? 0=8div/1=12div -
2=0thers
linear -~ x 1 LL1 - - -
we X 1.6 LL2 - - -
-— X 4 LL4 - - -
-— X 8 LL8 - - -
Linear magnification|- LL? O=x1, 1=x1.6 -
2=x4, 3=x8
disp unit
-~ JdBm B - - -
- dBmV UM - - -
-= dBuV 3]8] - - -
- dBuUV {EMF}|UE - - -
w— dBPW oW - - -
REF., offset (ON/OFF)|*RON/ROF|RO? 1=0N/0=0FF + L RO
Vertical axis unit - UN? U=dBm / 1=dBmV | -
2=dBuvV / 3=EMF
4=dBpW / 5=dB
6=V
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7.3 List of GPIB Codes
Table 7 - 2 List of GPIB Codes (Contfd)
NG. Function Code Talker request Remarks
Code Cutput format Header
5. | COUPLE Co - - -
auto auto
RBW *RB (BA) IRB?(BA? )| F {1=AU/0=MA) REB
VEW VB {(VA) IVB?{VA?}|F (1=AU/0=MA} VB
SWP *OW (AB)ISW2{AS?) T (1=AU/0=MA) SW
ATE *AT (AA} |AT?{a22)| 1 (l=AU/0=Ma} AT
AUTO AC - w- -
all AUTO AL AL? 1=YES/0=NO -
6. | MENU ME - - -
trigger -- free run |PFR o e -
~~ line LI - - -
- yideo VI - - -
-— TV V TV - - -
—— BXT EX - - -
-~ gingle 51 - - -
{8T/RST)
Trigger mode - THM? O=free / l=line | -
2=viden/ 3=TV
4=EXT / 5=singl
SWEEP start Sk - ~ -~ free,
single
only
detector ~- normal DT - - -
~- pOsi wrp - - -
- TIEGE DTG - - -
e Gample DTS - - -
Detector mode - DMz D=norm/ l=posi -
2=neda/ 3=sampl
SWEEP ~= normal SN - - -
-— manual 8M - - -
-= /\ marker SDM - - -
e Window shy - - -
~=- mkr PAUSE *PUN/PUF | PU? 1=0N/0=0FF + T PU
{ON/OFF)
Sweep mode - SWM? J=norm, /l=manual] ~
2= A mkr/
I=window
display line *DLN/DLF | DL? 1=08/0=0FF + L {unit)
{ON/OFF) dBm =DLB
dBmV=DLHM
dBuV=DLU
EMF =DLE
dBpW=DLW
V =DV
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Contfd}

NO. Function - Cods Talker request Remarks
Code Output format Header
{6) |display line point - G27? ¥ -
(Y axis=
0 to 400 point)
TRACE ~— A<-~>B CH - - -
w= A = B = A TRO - - -
e B A B TR1 ~ - -
—— A - DL > A [TR2 - - -
-= B - DL > B |TR3 - - -
{next)} -- sound - - -
-= AM SAM - - -
-— PM SFM |~ - -
- VOol.MAX| VX - - -
- o], MID| VD - - -
~ Yol . MIN|VN - - -
- ON/OFF |SON/SOF |- - -
-~ gratical GN/GF - - -
{ON/OFF)
7. |MARKER ON * MN MN? 0=0FF / l=norm -
2= A
Marker freguency v MF? F MP
Marker level - ML? L {unit}
dB  =MLD
dBm =MLB
ABmV=MLM
AdBUV=MLI
EMF =MLE
ABpW=MLW
v =MLV
dem/Hz
=MLH
dBUV/ HZ
=ML L
Maker fredquency, - MFL? F+ L My
level {unit)
dB  =MLD
ABm =MLB|
ABmV=MLM
dBUV=MLU
EMF =MLE
dBpW=MLW
v =MLYV
dBm/Hz
=MLH
asuv/ JHZ
=ML
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7.3 List of .GPIB Codes

Table 7 — 2 List of GPIB Codes {(Cont'd)

. Talker request
Mo. Function Code code Output format R Remarks
{7)normal mkr point - Go? X+ Y -
A mkr point - G172 X+ ¥ -
(£ axis=
0 to 708 point}
(Y axis=
0 to 400 point}
normal mkr MK - - -
A mkx % MT - - -
~e normal mkr * MK - - -
AN 1.4 4 * MT - e -
-~ gounter - CN? 1=0N / (=0FF -
~ 1kHz CNG - - o
- 1OHzZ CHl - - -
~ 10Hz ON2 - - -
- 1Hz CH3 - - -
- FORWARD/BACK | FW/BK - - -
-~ OFF CHFE R - -
-~ Fiwed {(ON/OFF}|FEN/PEP | FX? 1=0N / 0=0FF -
we gign (+/-] he /- |- - -
counter - CH? 1=08 / 0=0OFF -
- 1kHzZ CHO - - -
-~ 100Hz <N - - -
-~ 10HzZ oNZ e - -
~= 1Hz CN23 - - -
e FORWARD/BRCE "W/ BK = - -
- (FF CNF - - m
sig.track {ON/OFF) SGN/SGEF | 8G? 1=0N / O=0FF -
noise/Hz - NI? 1=0ON / NI
| 0=0FF % F (xHz)
-~ dBm/HzZ * NIM - - -
- dBUV/ fHZ = NIU - - -
wom OGP NIF - - e
(next)
¥ dB dovwn * ¥DB - - -
4 dB left * KDL - - -
X 4B right * %R - - -
¥ dB REL/ Do - - -
ARSI/ Dol - - -
ARSZ DCE - o -
- DC? 0=REL/ -
1=AB51/2=AB52
8. 1 MARKER OFF MO, MF - - -
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)
Ko. Function Code Talker request Remarks
Code Output format Header
9.| PEAK PS - - -
next pk NXP - - -
next pk right NXRr - - -
next pk left NI - - -
next pk max/min NMM o - -
min. MIS - - -
{next)
next min. NXM - - -
rk cont. ON/OFF CPN/CPF | D2 1=0N/0=0FF -
AE/AY | *DR/*DY | - - -
10.| MARKER -> MG - - -
mkr -CF MC - - -
mkr -~»REP MR - - -
mkr A~ SPAN D5 o - -
mkr —+CF step size| MO - - -
mkrA-CF step size M1 - - -
{naxt}
mkr - mkr step M2 - e -
size
mkrd - mkr step M3 - - -
size
mkr step size ¥ MPM MPM? F MPM
mkr step AUTO MPA MPA? 1=pU0/0=HM2 -
11.! TRACE A, B Th, TB TA?, TB?|{A #1) (B #1) |-
O=write OJ=write
I=view l=view
Z=blank 2=blank
3=norm. 3=norm.
4= 4=
A-DlL-=>A B=DL~>B
Sap B f
H=Be B >
(n $2) (B #2)
0= Q=
nothing nothing
I=+max l=4may
2=+avg, 2=+avg.
write AW, BW - - e
view AV, BV - - -
blank AB, BB - - -
max hold AM,; BM - - -
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes

{Cont?d}

Talker reguest

No. Function Code Remarks
Code Output format Header
(11} VY. BAG, *RGIAG?, BGY¥|N (Number of -
times szet)
- start/ AGR,; BGR| - - -
stop AGS, BGS| -~ - -
- patse/ AGP, BGP| - - -
cont AGC, BGCI -~ o -
-~ 1 time AGl, BG1l: -~ - -
cont/ AGO, BGO] - ~ -
normalize
- OGN/ ANM, BHNN|-~ - -
OFF ANF, BNP| - - -
e SOV, data AR, BR |~ - -
save '
we 3isp L *DLN/DLE| DL? iI=0N / 0=0FF + L| {unit)
{ON/OFF) dBm=DLB
dBmV=DLM
dBuvV=DL}
EMF =DLE
ABpW=DLW
: V =DLYV
- ingtankt AL, BI |- o -
NOY.
clear the data by 0 | CW2,CWs |~ - e
12.1DATA
0 te 9 0 to 9 - - -
» (point) .
back . space BS - - -
step UGP DE - - -
step DOWN DY - - -
{co/fin)
nob UP CU/ 5y - R -
nob DOWN CD/FD - - -
GHz G7 e - -
MH =z M7 - - -~
kHz ¥4 - - w
Hz HE - - e
my My - - -
+/~d8m, dB DB - - -
{add polarity}
G 3¢ - - -
maec M3 - - -
ugec us - - -
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

. t
NO. Function Code Talker reques Remarks
Code OQutput format Header
13, RECALL *RC - - -
NORMAL/FAST mode RN/RF - - -
14.| SOFTKEY - - - -
softkey 1 Srl - - -
softkey 2 SF2 - - -
softkey 3 8F3 - - -
softkey 4 SF4 - - -
softkey 5 SF5 - - -
socftkey 6 3F6 - - -
15.1 LOCAL L - w’ e
16.| MASTER RESET Iir - - -
17.] USER iR - - -
uger key 1 UR1 - - -
user key 2 FR2 - - -
user key 3 UR3 - - -
user kev 4 Ur4 - - -
user key 5 RS - - -
user key 6 URS& - - -
18, | SHIFT SH SH? 1=0N / 0=0FF -
GPIB address(+LOCAL}! * AD AD? N {Address) -
{SHLC)
NORMALIZE A {+A) SHTA - - -
{AI)
NORMALIZE B {+B} SHTB - - -
{BI)
EMC (+1} SH1
-= field str.
- antenna :
- dipole ANO - - -
=~ log perd AN1 - - -
- TR17203 ANZ - . -
- QFF AR - - -
- correct ON/OFF| CRN/CRF 1CR? I=0N / 0=0FF -
7 - 15 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
IHSTRUCTION MANUAL

7.3 List of GPIB Codes

Table 7 ~ 2 List of GPIB Codes {Cont'd)
No. Function Code falker request Remarks
Code gutput format Header
18} - Op
- OHN/OFF ON/QF ap? 1=08 / (=QFF -
~- BW AUTG QA - - -
- BW 200Hz 0P - - -
~ BW 9kHz oel e - -
- BW 120kHz OPZ - - -
e limit A
-~ ON/OFF LAN/LAF |- - -
MEMORY CTARD (+4)} SH4
- Yolume init, MMT - e e
-= menu load MML e s -
—-=- ment store MMz - - -
meas. WINDOW (+5) WHN{sSH5) |wWn? 1=0N / O=0FF -
~= QFF Wi - - -
{next)
-= location {X) *OWLY WLX? F {center) WLX
-~ location (Y} * WY WLY? L {center} WLY
~- delta (%) * WX WDX? F (A} WDX
-— delta (Y} * WDY WDy? L {A) WDY
-- ABS data
~- start fredq. ¥ OWTE WIF? F (start) WTF
- stop fred,. * WPF WPF? P (stop) WPE
-- upper level * WL WUL? L {upper} WL
- Jower level * WLL WLL? L {lower) WL
Executing Judgment CMA - ~ - See
& of GO or NG 4.10.2
Executing judgment CMB - - -
B of GO or HG
Result output - CM? GO=0/HG=1 to 100 -
(NG point)
NG freguency ocutput | - CMPF? F CMF
CALIBRATION {(+7) SH7
—-— call all CLA - - -
-— total gain CLG - - -
- Limes
- input ATT ITo - - -
~ IF step AMPTD | IT1 - - -
- RBW switch 172 - - -
- LOG linearity | IT3 - - -
=~ BAMPTD MAC T4 e e -
- TG tracking s - - -
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7.3 List of GPIB Codes

Table 7 = 2 List of GPIB Codes (Cont'd)

Talker request

No. Function Code Remarks
Code Output format Header
{18) -~ cal, sig. *CLN/CLF| CL,? 1=0N / O0=0FF -
ON/OFF )
-~ £rg corr. FCN/FCF | PC? 1=0ON / 0=0FF -
ON/CFF
-= cal. corr. CCN/CCF | CC? 1=0N / 0=0FF -
ON/OFF
SAVE {+RECALL) *ZHRC
PLOT {+8) SHB
LABEL (+9)
--0ON {write) LON/ - - - up to 49
~-~OFF {clear) LABEL/ - - - letters
LOF in LABEL
FUNCTION {+56} SH6
- OBW OBW OBW? F {Hz) OBW
e BT ADJ ADJ? L {aB) ADJ
—= ADJ graph ADG - - -
19. |Trace data
A memory
ASCITI output |- TAR? ASCII format - i
Binary output| - TBA? Binary format -
B memory
ASCIT ocutput |~ TAB? ASCII format -
Binary output| - TBA? Binary format - Option
81
A memory only
ASCIT input | TAA - - A
Binary input | TBA - - A
B memory
ASCIT input TAB - - A
Binary input | TBB - - A
20, |Others
Header OFF Hno - - -
ON HD1 - - - e
Delimiter
CR LF EOI DLO - - -
Ly DL1 - - - Option
BOI DL2 - - - 81
CR LF DL3 - - - Y% |only
LF EOIX DL4 - e -
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)
No. Fanction Code Taiker request Remarks
Code Gutput format Header
(20} SR interrupt ON 50 - - -
interrupt OFF | S} - - - g
status glear G2 - - -
Output of product - VER? 1=B3261C -
type (numeral) 2=R3261D -
3=R3361C -
4=R3361D -
5=R3Z61CN
&=R3361CN
Output of unit type | - TYP? Output the unit | -~
{character string) name by charac-
ter string
Oatput of displayed |~ GPL? DonD. .03=1 line | -
character {64x24) 24 set continue | — Option
{D=1 character/ | ~ 81 only
03=08)
21.0 TG TG TG? T=0N / O=0FF - R3361
{unit; only
TG level #MSLL TGL? L dBn=TGB
ABmV=T3GM
ABuV=TGH
EMF =TGE
dBpW=TGW
v =TEV
freg. cal AUTO TGA - - -
freqg. cal MANUBL *TGM - - -
OFrF TGF - - -
22.] Preselector PR? 1=0N / O=0FF - Option
ATT 0dB Al - - - b
ATT 1048 Al - - - -
ATT 204B A2 - - - -
ATT 304B 23 - - - -
ATT 4048 A4 - - - -
ATT 50dB A5 - - - -
pre amp ON/OFF PO/PR - - -
bypass ON/OFF BO/BP - - -
linearity check LO/LF - - -
oN/Ory
REF. offset - FRO? L PRO
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7.3 List of GPIB Codes

Table 7 - 3 Example of Data Input Function to be Used
{Asterisk of GPIB Codes)

Command name Description

CF1l00Mz Sets center frequency to 100MHz.

C5100KZ Sets freguency step size to 100kHz.

FONIOMZ Turns on the frequency offset, and sets it to 10MHz,

SP500MZ or LS500MZ | Sets frequency span to 500MHz.

LGAIOOMZ Sets log start fregquency to 100MHz.

LGBIOOOMEZ Sets log stop freguency to 1GHzZ,

FAIQO0KZ or FT100KZ | Sets Start fregaency to 100kHz.

FB400KZ or FPAOOKZ | Sets stop frequency to 400kHZ.

KE=25DB or RL~25DB | Sets reference level to -25dBm (when dBm is setj).

DBSDB Sets 5da/div.

RONIDDB Turns on level offset,; and set it to 3048,

RE300KZ Sets RBW to 3D0kHz.

VB10UKZ Sets VBW to 100kHzZ.

SW200Ms Sets sweep time to 200msec.

AT20DE Sets attenuator to 204B.

PUN1GOMS Turns on the marker pause, and sets time to 100msec,

DLNBTDB Turns on Disp. line, and sets it to 87dBUV (when dBUV
is set). _

MK1.8G% Turns on the normal marker, and sets it to 1.8GHz.

MT2M% Turns on the delta marker, and display the normal marker
at 2ZMHAzZ.

MN1OUREZ Sets 100kHz to the active marker.

NIM50HZ Sets to dBm/50Hz.

NIU7OEZ Sets to dABUVA 70Hz.

XDBEDB Sets XdB-down width to €dB (this is enabled with the
XDL ané XDR commands).

DX10GZ Sets increased X points to 10 when retrieving the Next
peak {(GZ is ENTRY).

DY50G7Z Sets increased Y points to 50 when retrieving the Next
peak (GZ is ENTRY).

MPM100KZ Sets the marker step size to 100 for execution (GZ is
ENTRY) .
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7.3 List of GPIR Codes

Table 7 -~ 3

Example of Data Input Function to be Used

{Asterisk of GPIB Codes) {(Contid}

Command name

bescription

AG 200G37
BG 30002
ADBGE
WEFINZ
WPF ZMZ
WL~ 2008
WLL~40DB

CL¥-25DB

SHRCESFL
RCBSFL/ROS
TGL~25DB

Sets
Sets
Sets
Sets
Sets
Sets
Sety

Turns on the CAL signal, and sets level to -25dBm {(when
dBm is set},

Saves channel No., 5 {SPl is the first softkey).

Ezcall channsl No. 3 {normal/high-~speed mode).

Bets

average A number to 200 for execution (G% is ENTRY).
averagse B number to 300 for execution (G%Z is ENTRY).
the GPIB address of thia device to 8 (GZ is ENTRY).
window start freguency to 1MEz.
window stop frequency to 2MHz.
window high-order level to -20d4Bm (when dBm is set).

window low-order level to -404Bm {(when dBm is set).

TG output level to ~25dBm {when dBm is set).
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7.4 Introduction

7.4 Introduction

This chapter gives programming examples using the Hewlett-Packard
manufactured HP 200, 300 series.

7.4.1 GPIB Address Setting
Addresses are set with keys on the panel.

Example: Setting address 01

press |—sHirT] [Lci] [ 1] [Guz ],

Address 00 to 30 are acceptable,
7.4,2 Delimiters

When sending data from the GPIB controller to the main unit
(listener}), the main unit GPIB does not work normally unless the
controller delimiters are one of the following. This rule also
applies when the main unit is acting as a talker.

GPIB code Function

pLO Simultaneously outputs CR and LF.
LF is accompanied by EQI =aignals.

DL1 Ountputs LF.

DL2 Outputs EOT signals with the data final byte.

BL3 Outputs CE and LF {initial value).

L4 Outputs LF accompanied by BEQI signals.

7.4.3 Input/Output Format
Such input/output commands as GPIB code transmission to connected
devices, data reception, bus command execution, and serial polling are

programmable in GPIB. Other operational calculations are defined by
the active controller. :

[Statement format}'
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7.% Input Format (Listener)

Input Format (Listener)

Measurement parameters and setting conditions can be entered by remote
control, similarly te operating the panel keys,

To set the center frequency to 300MHz, enter as follows:

ouresT 7 01 ; “CF 300Mz¢ *1 ESpecifies the controller as the talker.
. *2  GPTR interface selector
i ; I ? *1 Specifies the spectrum analyzer (GPIB
i addregs 01) to the listener.

*1 *2 *3 i B *#4 Activates the center frequency.
: *5  Set value

WY, '3, '9', and 'MZ' in the program are the GPIB codes used to remote
control the sgpectrum analyzer, (Ses Section 7.3 GPIB Codes List.)

The following are the restrictions on entry data:

- Lowercase is converted intsrnally into uppercase, and assumed as having
been uppercass from the outset.

- Spaces and commas are ignored,

~ A minus sign is ignored except when used as the sign of a negative value.
- No exponent can be enterad.

- Mo binary digits can be entered, (Excluding trace binary input)

~ Carriage returns (CR} and line feeds (LF) are recognized as data
delimiters only.

-~ Nothing can be entered unless it is defined as a GPIB code.
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7.5 Input Format (Listener)

Programming examples {GPIB address = 1)

Example 7-1 :

Reset the analyzer master key and turn on the CAL signal
{30 MHz).

10
20
30

cuTPUT 7

OUTPRUT 7

END

01;"18”
01:"CLN"

Exampla 7=2

Setting start and stop fregquencies to 300kHz and 800kHz
respectively, and adding 50kHz to the frequency offset

14
20
30
40

ouTPUT 7
ouTPUT 7
QuTRPuUT 7
END

01:"FA300KZ™
01:;"FB30O0OKZ"
01;:;"FONBOKZ"

Example 7-3

Setting the reference level to -20dBm {5dB/div), resolution
bandwidth to 100kHz, and detector mode to positive

10
20
30
40
50

ourpUT 7
ouTPUT 7
ouTPUT 7
ourpyT 7
END

51;"RE-20DB7
01;°DD5DBY
01;"RBIOCRzZ"
01;"DTP"

Example 7-4

Setting the trigger mode to single, sweep time to 2 seconds,
and putting on a marker on the maximum level during repeated
sweeping

10
20
30
40

50
60
70
80

ouTRUT 7
GUITPUT 7
ourepoT 7
WAIT 2.5

ouUTPUT 7
GOTO 30
STOP

END

01;"s81"®
01:%5W2G8C"
01l:*sR"™ Start of sweeping

Wait for the end of sweepling (or
use the service request)

01:%p5" : Marker peak search

B g

Example 7-5%

Setting to MAX HOLD (&)

oUTPUT 7
or
ouTPUT 7

£

01l:"AMF Direct setting

01:7TA Sp4" Setting by softkey operation

o
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7.5 Input Format {Listener)

Porgramming examples {GPIB address = 1)

Example 7-0 : Execute of Recall (for channel 5)

{Hormal mode)

RC is the RECALL key.

5 is channel 5 plus unit key.
BF1 is the EXECUTE software key.

QUTPUT 701;*RN"
OUT2UT 7OL;%RC B 5P1F

G e i Goes

or

{PAST mode)
RC is the EXECUTE software key.
5F1 is the EXECUTE software key.

OUTPUT 701;"RF"
QUTPUT 701;7RC 57

Buw Bes Ea

Note : The main unit rescognizes GPIB codes by the length., Because the
longer codes have the brioritv, use a space * * to avoid
misunderstanding of the codes beginning with the same letter.

For example, the main unit mistakes the marker frequency level
output {"MFL®) Ffor OUTPUT 70l; "MPLC", the program that turns off
the marker ("MF®) and sets to local {("LC"), and flags an error
claiming that 72" iz missing.

It correctly should be input OUTPUT 701; *MF LC".
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7.6 Output Format (Talker)

7.6 Output Format {Talker)

To internal data on such as measuring data or set state, specify data to

be output with %x? command.

iz read,

(see GPIB code No. 20},

When this device is a talker, specified data

The cubput format is explained below. The header listing kinds-
of cutput data is attached to the beginning of characters {can be
abbreviated), and five kinds of delimiters to be final data can be used

it is changed.

Once the xx? command is set, it is enabled until

Description
\\\ P
Frequency BHHAZDDDDDDDDDDDDE®D CR LF #]1 = Header (2 or 3 characters
format when set to on)
*2 = Separate (space)
! *3 = 8Sign {space for positive,
*{EQ%3 *4 #*5 *fH -~ for negative)
*4 = Mantissa data
*5 = Exponential data
*6 = Delimiter (Initialization)
AData length is 20 bytes. The unit iz Hz,
Example: Specify "CF?" and output the center frequency of
123,.456MHz {at header ON) CF 00000123.456E+6
Level HEHADDDDDDRDEYD CR LF ' *] = Header {2 or 3 characters
format when set to on)
*2 = Separate {space)
! *3 = Zign (space for positive,
*1%2%3  #4 *5 5 - for negative)
¥4 = Mantissa data
*5 = Exponential data
¥6 = Delimiter (Initialization)

Data length is 16 bytes. The unit
Example: 8pecify "ML?" and output

varies for each item.
the marker level of -56.23dBm

{at header ON) MLE ~00056.23FE+0

Time format HHAIDDDDEYD CR LF *¥*1 = Header (2 characters when
format set to on)

*2 = Zeparate {space)

*3 = Bign {space for positive,

RLEQEIHLRD ) - for negative)

¥4 = Mantissa data

*5 = Exponential data

*6 = Delimiter (Initialization)

bata length is 11 bytes. The unit
Example: Specify "SW?* and output

{at header ON) SW  0500E-3

is second.
the sweep time of 500msec
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7.6 Output Format {Talker)

e Dascription
Constant DpDD CR LE . *1 = Mantigsa data
format T j *#2 = Delimiter (Initialization)
Ll
(Variable length)
Example: On/off +  1/0
Average number of switching: 128
Header When set to on, a header is put on the beginning of data.

To cutput the header with data, wmodify the strings constant.

GPIB code | Meanings
HIx OFF
HDI1 ON

Delimiter

Delimiters are added to the £inal data during the process of
data ocutput. A choice of 5 types described in Section 7.4.2 is
available.

Porgramming examples (GPIB address = 1}

Example 7-7 : Outputting the marker freguency {integer)

16 QUTPUT 7071 ;"ME2"
20 ENTER 701:A

30 END Result {example): A=1,8E+9
Fxample 7-8 : Outputting the center freguency (strings)
10 DIM A$[30]
20 CUTPUT 701;"HDYY
30 QUTPT TO1;MCF?Y
40 ENTER T01:7$
50 END Result {example); A&=CF 00001.234567E+9
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7.6 Output Format (Talker)

Porgramming examples (GPIB address = 1}

Example 7-9% : Outputting the status of the unit

10 QUTPUT 791 ;% UN2®
20 ENTER 701:A
30 END Result (example): A=2 (dBuV)

Example 7-10: Outputting the marker frequency and the level (multiple
output items)

10 OUTPUT 701 ;"MFL?"
20 ENTER 701 :ME, i
30 END Result (example): ME=1,8E+9 M1=-65,15

Example 7-11: Gééputting the frequency offsget (multiple output items)

10 OUTPUT 701;%Fo7"
20 ENTER 701:0n,Frag
30 END Result {example): On=1 Frg=1.23E+6

Example 7-12: Reading out the levels of ten subsequent peaks after the
first peak of the signal by using the next peak function

10 DIM M1 (D)

20 QUTPUT T01;:;*ps®

30 FOR I=0 TO 9

40 CUTPUT 701 "NEP®

50 OUTPUT 761 :"ML?Y

60 ENTER 701 :M1{I)

70 NEXT I

30 END Result (example) :
M1{0)=-55,01 MI{1)=-58,22
snoes MI{9}=-T0.26
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7.7 Input and Qutput of Trace Data

7.7 Input and Output of Trace Data

Trace data displaved on the screen comprises 701 points of data, each
representing the trace data at the corresponding freguency value at one of
the 701 points. T¢ input or output this trace data, transfer data of 701
points seguentially from the left (start frequency). The level on each
point is represented by an integer from 0 to 400.

400
350
300
[1¥]
B
Eo1 o250
: I |
81 200
j %
- il

150 f \
100

50

] ]

—-"‘"""wﬂ‘ \"‘«

G onrmerti=
(A A AN NS D N SN N NN A |
0 70 140 210 280 350 420 490 560 630 7060 (Point)

NData point mumber

Figure 7 - 4 Relation Between the Screen Grid and Trace Data

Trace data can be input or output in the form of ASCII data or binary data.
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7.7 Input and Qutput of Trace Data

Input/output

format Details

DDpD CR LF

I

Delimiter
Data for a point

ASCII format

Four-byte data without a header

.. | input GPIB code Output GPIB code

Memory & . : TAA

TAA?
Memory B TAB TAB?
Binary format (DD DD ......... sesa.s DD DD + EOT
Delimiter

Low order byte
of the first
point data

Low order byte
of the 701st
point data

High order byte
of the first
point data

High order byte
of the 70ist
point data

The binary digits of the first point data is divided into
two bytes, the upper and the lowe. The consecutive data for
701 points is followed by an EOI signal code.

S
“~x\\\ Input GPIB code | Output GPIB code
Memory A TBA TBAT
Memory B TBB TBB?
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7.7 Input and OCutput of Trace Data

Programming examples (GPIB address = 1)

Example 7-13: Outputting data in Memory A& in ASCII code

Regerves 701 variables.
Designates the delimiter as CR
LEF.

Specifies ASCII code in Memory A
Repeats data fetching for 701
times.

19 DIM Tr{700)

20 OUTPYT 707 :"DL3"
30 QUTPUT 707;"TAAR"
40 FOR I=0 TO 700

50 BENTER 701:¥r (%}
60 HEXT I

70 END

s paw G pmm B g

Result {(example): Tr{0)=208 Tr{i)=210 ... Tr(699)=311 Tr (700)=298

frxample 7-14: Outputting data in Memory B in binary code

10 DIM Tr (700} Reserves 701 variables.

20 OUTPUT 701 7DL2Y ! Designates the delimitor as EOI.
30 QUTPUT 701;"TBR?" ! Specifies binary code in Memory B
4G ENTER 701 USING "3%,W":Tr{*} ! Petches data through word

50 END I conversion until detecting EOI

Result (example): Trid)=312 Tr{l)=319 ... Tr(693%)=208 Tr (7060)=211

Example 7-1%: Inputting data in Memory A in BASCII code

10 QUTPUT 701 ; “TAA"
20 FOR I=0 TO 700
30 QUTPUT 701;:Tr (I}
40 WEBXT I

50 EMD

Specifies ASCII code in Memory A
Repeats inputting the 701
reserved variables Tr.

bwr Eee G

Hote: The system must be in the view mode before running this
program, After executing the program, press the view Key again
to check the result of the entry.

Example 7-16: Inputting data in Memory B in binary code

10 QUTPUT 701 ;"TBB" ! @pecifies binary code in Memory B

20 QUTPUT 701 USING "#,8%:7r(*),END ! Inputs data of 1402 bytes in

30 END I units of byte, and puts EOI at
the last.

Note: The system must be in the view mode before running this
program. After executing the program, press the view key again
to check the result of the entry.

Note: To input or outbut data in the form of ASCII code, specify 701 times
of inputting or outputting, Even for data in binary format, secure
701 data values and gpecify EOI by a delimiter.
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7.8 Service Reguest (SRQ)

7.8 Service Request (SRQ)

The GPIB service request Ffunction enables the external devices to detect
main unit conditions. When one of the following event occurs, 1 is set to
all the bits of the main unit status bytes enabling the controller to read
status bytes by serial polling. Status bytes are cleared as soon as they
‘are read by the controller,

Table 7 - 4 SRQ ON/OFF Specification Codes

GPIB code Function
510 - | Transmits SRO {interrupt) signals to the controller.
51 Does not transmit SRQ (interrupt) signals to the
controller. (initial setting)
52 Clears the status byvte.

Table 7 - 5 Status Bytes

., |Hexa~ ,
Bit decimal Meaning

0 1 Set to 1 when UNCAL error ogccurs,

1 2 Set to 1 when calibration is completed,

2 4 Set to 1 when sweeping is completed.

3 8 Set to 1 when averaging is completed within the number of
times set,

4 i

5 32 |Set to 1 when a GPIB code error occurs. (SYNTAX ERR)

5 64 Set to 1 when bit 0, 1, 2, 3, 4, 5, or 7 has been set to 1
at service reguest bransmission {(80).

7 128
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7.8 Service Reguest (SRQ)

Programming examples (GFPIB address =

1}

Ezample 7-17: Reading end of averaging {interrupts are not transmitted)

10
20
36
40

50
50

ouTPUT FOl:¥s2°
QUTPUT 701;"AG 30Gz°
S=SPOLL{701)
IF BIT{5,3) <> 1 THEN 30
DISP "AVG.END®

END

¥
k)
1
#
3
»
3
E

&

Clear the status byte
Btart averaging (A}
Qutput status byte to 8
Wait until the thirxd bit
becomes 1

indicates completed

Brample 7-18: Continuocusly reading single sweep termination

{interrupts are not transmitted)

10
20
30
40
50

60
70
80

QUTPUT 781;78I"

OUTPUT 701:%82°

OUTPUT TG1l;"SR"
5=8POLL{701}

IF BIT(S,2)<>1 THER 40

PRINT ®SWEEP EBND®
GOTO 20
END

Tk Gar B W B

Gar a3

Set to single

Clear the status byte
Start sweeping

Output status byte to 5
Wait until the second bit
hecomes 1

Indicates completed

Start next sweeping

Example 7-19: Reading end of averaging

{interrupts are bransmitted)

19
20
30
40
50

&0
70
89

1Y
16¢
110
120

QUTPUT 701;"°s0°
oUTPUT 701; 7827
OUTPUT 701 "AG"
ON INTR 7 CGOTO 70
ENAEBLE INTR 7:2

GOTO 50
B=5POLL{701)
IF BIT{S,3)=1 THEN 110

QUTPDT 761;*82°%

GOTO 40
DISP TAVG. ENDT
END

£ Bw bw G Do

G mes G

Transmit

Clear the status byte

Start averaging {A)

Jump to line 70 if interrupted
Set the mode that accepts
interrupt

Wait until an interrupt
Gutput status byvte to 8
Jump to line 110 if the
hit ig 1

Clear the status byte
Repeat

indicates completed

OCCUR s

third

Note 1: To start sweep, SR and SI commands can be used.

Command Function
"SR Resets sweep, and starts it forcibly (alwavs).
"SI Sets trigger to single, and stops sweep {during non-singlej.
Resets swesp {on the way of single sweep).
Starts sweep (when single sweep stopst.

7o~ 32%
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8. Check

B. CHECK
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8.1 Check and Brief Diagnosis

8,1 Check and Brief Diagnosis

Should a problem occur, check the following items before requesting
repair. If the problem persists in spite of the prescribed procedures
below, contact the nearest dealer or the sales and support offices. The
addresses and telephone numbsrs are listed at the end of the manual. The
user will be charged For any repairing done by our engineers, even for the

procedures prescribed below.

Condition

Cause

Prescription

The system
cannot be
powered up.

The power cable is not
properly inserted in the
connector.

Turn off the power and connect
the power cable properly.

The power fuse is blown.

Replace the power fuse.
{(See 1.2.4 (2).}

The sweep lamp
iz 1it but no
waveform is
displayved on
the screen.

The intensity volume is
kKept too low.

Adjust the intensity by
turning the volume knob.

The input cable and the
connector are not
connected properly.

Connect the input cable and
the connector properly.

Sweeping cannot
be carried out.

The trigger is set to
"Single”

Press the menu key and select
TFREE~RUN'.

The lamp corresponding to

key A or key B is not lit.

Press the A or B key of 'Trace’,

and select "Write'.

The signal
level is
inaccurate.

The AMPTD CAL is not
adjusted.

Perform calibration.

The keys do not
function,

The system is in the GPIB
remote control mode.

if a program is being executed,
halt it and press the LCL key.

WARNING

To remove the main unit case is allowed only for the trained service
personnel because there is danger of the electric shock.
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8.2 Defects and Abnormal Stresses

8.2 Defects and Abnormal Stresses

When the R3261/3361 is impaired as undermentioned, it is thought that the
protective function is damaged.

Before the R3261/3361 is used, make sure to find the damage and ensure the
safety of this equipment at your nearest support office.

The instruments:

- shows visible damage,

- fails to perform the intended measurments,

- has been subjected to prolonged storage under unfavourable conditions,
- has been subjected to severe transport stresses,
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9. R3361NK/3361K

9. R3361NK/3361K
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. 9.1 Overview

3.1 Gverview
R3361NK/3361K is the analyzer which allows easy measurement concsarning CATV.

Features of R3361NK/3361K

Frequency can be set by specifying the channel number of the television.
Programs in the memory card can be executed easily.

Audio can be monitored through the built-in speaker.

food visual recognifion in the outdoors is provided by adopting the high
brightness green CRT.

9.1.2 Checking Accessories
Upon receipt of the R3261/3361, run checks therson as shown below.
(:) Run visual checks against any and all damages or imperfections.

(2) Check the quantity and rating of standard accessories to assure their
conformance with Table 9 ~ 1,

Should there be any flaw, or damage, or missing or ilnsufficient part, contact
dealer or the sales and support offices.

Table 9 -~ 1 Standard Accessorises (R3361NK/3361K)
Accessory nams Standard Quantity Remaeks
Model name Stock No, RAZGINE | R3I361K
Power cable AQTL1Z DCB-DD3130 % 01 | 1 1
Tnput cable MI-02 DCB-FF0386 T 2__
A 33015 (Biack) | DCB-FF298Y < U1 2 | e
N-BNC conversion | JUG-201A/YV JCF-AFGOIEX 03|
adapter BA-A165 JOF-AFQOTE > Ol 2 ol
€15 conversion NCP-NFJ JCF-AFCOTE X 06 2 .
adapter T
Power fuse 218005 DET-AASA i 2 2
Memory card > SEE-MAC1101BAB 1 1
- JR3261 /3361 Japanese
Instruction ) ' 1 Version
menual * = ER3261/3361 English
Version
* :One of the Japanese and the English instruction manuals.
Note:When ordering an accessory, lst us know its Lype {or stock No.).
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9.2 Front Panel

9.2 Front Panel

@ AUTO switeh : Executes programs automatically.

@ CH awiteh : Changes the unit of the frequency. CH/xHz

@ AUDIO VOLUME knob : Adjusts volume of the speaker.

B TRACE [#22¥E)
X gk NS ADEE
‘_ “ SEMOTE
) e o ;
e e B
A1 Ea ABR L
| =)=l

DATA  ow, MO T Lamer

g [ L] L] T ] l

olalojns:
(10 () )
©E GO0E

IR D0 ey

©

Figure 9 - 1 Front Panel {R3361NK/3361K)
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9.3 Audio Monitor Function

9.3 Audio Monitor Function
In R3361NK/3361K, audio can be monitored by the built-in speaksr. The volume is
inereased by turning the AUDIO VOLUME knob on the front panel clockwise and is
decreased by turning it counterclockwise.
| SOUND ,
Audio output is available only when softkey menu: ON/OFF . 1 ON
Raefer to "(7) SOUND (audio monitor) Setting® in Subsection #.1.6 "Menu" for the
defails on SOUND sefting.
9.3.1 Using Audic Monitor Function

Operating Procedure:

(1) Set "SOUND" of the sift key menu to ON.
Select the volume or the demodulation mode as necessary.

Front panel key softkey menu 1 softlkey menu 2
S

,,,,,,, ~- VOLUME MID: Medium volume

-~ VOLUME MIN | Minimum volume

> SONUD
ON/OFF |

Figure 9 - 2 Menu Items of SOUND

(j) When one of marker on, manual sweep and zero span is selected in the state
of SOUND ON, audio output becomes available,

(3) Adjust the volume by turning the AUDIO VOLUME knob on the front panel.
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9.3 Audio Monitor Function

9.3.2 Using User Define Function

User Dafine function is useful for executing the audio monitor easily.

Refer to "U.5 User Define Function" for the explanation of User Define
function.

Operating Procedure:

 —
(D Press [SHIFT _% and se+ R3261/3361 Soft Henu Change Mode HENU CHG
T : R [ROUP
B 0 3 FH Receiver 5059 ACYIVE
: : FHl Receiver Mode
j‘ USER ! , then assign K3 5 Yolume Maximua
B K4 : Seund Control ON/OFF HEMBER
the sound menu to the ?2: : LACTIYE
user key by using the
: ; ENTER
user define function. e
i+ AM Receiver Hode
4 ¢ FY Receiver ¥ode
3¢ Yolume Haxizus INITRAL
4 1 Yolume Middle MEMBER
1 Yolume Winisuz
* b : Souad Contrel ON/OFF
ALY
[e%s Frace s3s ENITIAL
{1 Brite 4
21 Yies &
3 ; Blank A RETURN
N
@ Pressing | USER | USER DEF
,,,,,,,,,,,,,,,,,,,,,,, } REF 118.0 4By ATT {8 @B A_write B_blank
. ) 188/ — : : ¥
immediately calls the '
sound menu. ‘.
? Fy
i+ yoLUKE
: HAX
RBE
i HHz
YBE
| HHz
SEP
34 as e
CEXTER 1.3888 GH2 SPAK 2689 HH:
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9.4 Channel Setup Function

9.4 Channel Setup Funchion

9.4.1

9.1.2

(2)

9.4.3

(1)

Descoription of the Function

The channel of TV and CATV can be specified with this function.

The vision carrier of the each channel can be measured at the center in
dispatch.

The measurement of the vision carrier and the scund carrier or also the
measurements of the multi-channel are possible simultansously.

The channels are available three type which are for Japan, USA and EBurope.

The channels for other countries and the channels for the radic and 2ot can be
defined arbitrary to the user table.

These channels can be selected by the softkey menu and can be easily specified.

Feature of the Channel of Hach Country
Japan @ Frequency band width---- - 6MHz
Vision carrier-------- - - 3tart freguency 1.25MHz
Sound carrier -+ - Vislon carrier+ 4.5MHz
USA ¢ Fregquency band width-- - - 6MHz
Vision carrier---- -+« - Start frequency 1.25MHz
Start frequency 1.00MHz
Sound carrier -+----- - - Vision carrier+ U.5MHz
Europe: Frequency band width------6, 7 and 8MHz
Vision carrier---- - -« 3tart frequency 1.25MHz
Sound carrier -+ -0 -Vision ecarrier+ 4.5MHz, 5.5MHz, 6.5MHz

In case of Europe, frequency band width is different in compliance with the
cannel. Therefore, the positions of the sach sound carrier are different.

Operation
Setup for the input mode of the channel number.
[Operation]

—
Press the % CH . button then LED in the key lights and R3381K becomes to the

input mode of the channsl number.

Preas the ‘ CH button again, then LED in the key lights off and the input

mode of the channel number is released.
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9.4 Channel Setup Function

(2) Setup of the vision carrier

The center frequency is made the input vision carrier frequency of the channel
. The frequency span is not changed.

number

[Setup example]

C:) Press

(@ Input the channel number

CENTER FREQ

{Set the channel input mode beforehand.)

CRT display (in the active display area)

CENTER CH
#1: 91.25 MHz
f 4 ———- Vision carrier

by

TEN KEY

e — Channel
' CH
REF 118.49 dBpv ATT $8 dB A.write 8 blank
0B/ : — : JAPAN
CENTER E R ;
#1: 91,25 MHz : U.S.4
T S e {1180
’ * U.5.4
3 {(#RC)
_3" {CIR
198 kHz USER
YBY SN SO S
188 kHz| T
58P o I
59 BS s b P Y ULy e T ol 20l AL
CENTER 9%.325 ¥Hz SPAN 16.483 ¥H»
CENTER CH
28
b Tnput of the channel
number.
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9.1 Channel Sstup Funetion

ENTER

() Press t Hz | | cantER
. | #28: 561.25 Wiz

I CH
REF 118.8 dBpy ATT 16 dB Aowrite B_blank
19ds/ : SRR — [jAFAN §
§28: 561.25 ¥z © . 1 ? U.5.4
A U.5.4
(HRCY
CCIR
BE T T IS PRI T EETEE SRR B
188 xHz ; : : ; : : : : USER
vag SR RS SURNNE RIS BUNPE DR S SR
149 Luz H ,. N : L Y SR
SEP : : ; :
58 g deadh s o cootsbodhe oot bt s i i o et 5k 42 b
CENTER 361,253 HHz SPAN 16,94 MHy
CATV

The selection of CATV channel and UHF channel can be set by |

CATY

Press . before input of the channel number when CATV channel is specified.

In this case, "C" is displayed in the top of the channel number.
{3) Setup of the start frequency and the stop frequency
The start frequency is set lower limit value of frequency band of the input

channel number and the stop is set upper limit value of fregusncy band of the
input channel number.
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9.4 Channsl Setup Function

[Setup example] (Set the channel input mode beforehand.)

CRT display {in the active display area)

(1) Press | START | . START CH
' #1: 90,00 MHz
§ b Lower limit of frequency
i band
———————— (hannel
(:) Input the channel number
: START CH
byi "TEN KEY : 28
b Tnput of the channel
numbar
ENTER
(3 Press | Hz | . START CH

#28: 560.00 MHz

1Y {4

REF 118.9 dbgy ATT 14 B Awrite B_blank
1848/ S S :

START Cﬂm.ﬁn.‘im..@m” e T
$26: P60 B MR - L

USER

T T T Y TR T A WIS VL UL WY W SO0 YN

START 568.8¢ MHz STeP 572.9¢ KHz
CATV

T

The =melection of CATV channel can be set by { - , same as setup of the

center channel.
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9.4 Channel Setup Function

() Setup for the corresponding frequency to the specified channel in a case it

differs to the current specifisd value.

When the vision frequency (start and stop frequency) of the specified channel
and the specified current center frequencys are different, indicate a message
in the active area as fillows then it shows different specified value.

[Setup example]

CRT display {in the active display area)

(1) Press | CENTER FREQ | :
| CENTER CH

#1: Last Setup
2 e Masgage

P —

- Last channel

(2) Input the channel number

ey CENTER CH
by | TEN KEY | 28
‘ b Tput of the channel
number
ENTER
prTTTTTTT i - i
() Press | Hz | . | CENTER CH
— 1 #28: 561.25 MHz
9 ~ 10
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9.4 Channel Setup Function

{5) Setup for the channel by

Setup for the channel by

{ and data knob.

and decrement of the one channel each.

4 and data knob are made by increment

For example, in case of Japan, following channel is specified as follows.

VHF 1ch — VHF 2ch — VHF 3ch — CATV 13ch — CATV ldgh - - -» 62ch

In case of setup for the start and stop freguency, the channel can be changed
automatically keeping on a relationship between start and stop frequency.

[Setup example] (Set the channel input mode beforehand.)

ENTER
® ’ START j Y (WHZ
ENTER
@ |stop | |5 ‘ Ha
@ Press (éTART and change
E——
the channel by | !

START, STOP CH is change at

only | t

START CH STOF CH

#4: 170,00 MHz #8: 198.00 MHz

-------- Setup to U ch

#4: 170.00 MHz #5: 182.00 MHz
L--Se‘%:up to 5 ch
#5: 176.00 MHz #5: 182.00 MHz
: !
Lw Change to 5 ch L No change
#6: 182.00 MHz #6: 188.00 MHz
!
LM Change to & ¢ch ' Change to 6 ch
automatically
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9.4 Chamnel Setup Function

{6) Setup for user channel

User can arbitrarily define the maximum 99 channel numbers for the countries

expect Japan, USA and Europe or M and AM radio broadcast.

Editor iz used for input data and the start and atop frequency and the vision

carrier frequency can be input to each channsl.

The input data is saved in the memory which is backed up by battery.

[Setup example]

C) iCH § USERE - EDIT . is pressed then following screen display appears and

data of the maximum 99 channel number can be specified.

352 USER CHAMNEL TABLE 232
0k Chanoel Limits Yisusl Carpier
1 43,588 MHz o« 36,509 Wiz 49,758
2: 56,588 Wiz -~ 64,589 HHz 57,758 Mz
3r b4.500 WMz - T72.580 HH:2 63,738 Mz
4: To.800 Mz o~ 84,060 HHz 77,2158 UHz
S0 84,848 MMz - 92.899 HH: $5.25% WHz
6 § Hy = § Hz § Hz
1 § H: = 6 Hz § Hz
8: 8 Hz § Hz § Hz
9: 8 Hr - 8 Hz § Hz
id: § Hz ¢ Hz i Hz
il: 8 He ¢ Hz § Hz
12: 4 Hz = $ Hz § Hz
13: § Hz - § Hz i Hz
14 § Hz § Hz i Bz
i3 P Hr o~ § Mz i
16: § Hz = 2 Kz § Hz

€ EDIT
IN1T

BELETE

RETURN

(:) Input the data lower limit and upper limit value of the frequency range and

the vision carrier frequency in sequence from the left.

Turn the knob when the channel is skipped.

|
Press b | and y key when cursor is moved.

9 - 12
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9.4 Channel Setup Function

9.U.0 List of Softkey Menu of the CH Key

rm CH

—  JAPAN

— U.8.A

. (IRC)

—i U.3.4

| (HRC)

— CCIR E

- USER -— EDIT INT =S

- - — DELETE | — M
- _ iy
- - - RETURN
- RETURN | - RETURN |
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9.4 Channel Setup Function

9.4.5 GPIB Command

{1} Channel setup command{TVCH)

CF 3p yzgg% % 8p numbar 1 sp

FA b -
A e
FB ] CR
ayr

CF/FA/FE : Center/start/stop frequency

TVCH : Channel =zetup command

number  : Channsal number
1 ~99 - VHF, UHF channel
C1~(99 — CATV channel{Japan, USA)
B2~ E12 ~ CATV channel(Europe)
31~83 -~ CATV channsl{Europe)
HMi~M10 — CATV channel{Eurcpe)
U1~U31 —~ CATYV channel(Eurcpe)

0 - Channel input mode off

{a} Specify 8 channel to the center channel. (In case of internal controller)
OUTPUT 31;"CF TVCH 3"

{(b) Bpecify the center fregusncy to Europe CATV™U31" channel.
QUTPUT 31;"FA TVCH y31”

{¢} Turn off channel inpuf mode.

QUTPUT 37;"TVCHO"
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3.4 Channel Seftup Function

{2) Channel selecticn command{TVCHMODE)

TVCHMODE 8P JPN 30
AP S\ s N
- HRC 1 ] CR
— EURO — -+ LF
B
“ USER —

L

TVCHMODE: Channel selection command

JPN ¢ Japan chatnel
IRC : USA channel (IRC)
HRC : USA channel(HRC)
EURO : Burope channsl
USER : User channel

{a) Select Japan channel and specify 3 channel.
OUTPUT 31;"TVCHMODE JPN CF TVCH 3"
(b) Select Burope channel and specify M2 channel.

QUTPUT 31;"TVCHMCDE EURO,FA TVCH M2"
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9.4 Channel Setup Function

(3) User channel setup command(TVCHED)

i’rvcag:_o CR
LF
”;l;”_ —h:— mmmmm ! fa r— L E fbi ..... J im ! CR
il Ernkan kn Rin Eulnidn K L
4 LF .
END ; CR}
= Lﬂ
TVCHED: User channel setup command
ch : Channel numbser
fa . Lower 1imi% valus of the channel frequency rangs
fb : Upper limit value of the channel freguency range
Ve : Vision carrier frequency
END @ Data input end command

(a} Onput China channel

OUTPUT 31;"TVCHED"®

OQUTPUT 31;"#1 LB.5MZ 56
OUTPUT 31,;"#2 56.5MZ 64

QUTPUT 31."#L TEMZ BUMZ
OUTPUT 31745 OUMZ 92MZ

GUTPUT 31;"END"

SMZ B9 7oMZT
JEMZ BT .TEME
QUTPUT 31;"#3 HU.BMZ 72.85MZ 65.75ML"

e
85.

ZHMZT
25MZ"

(b} Input only vision carrier fregquency of

OUTPUT 37;"TVCHED"

OUTPUT 3%1;"#10
OUTPUT 371,;"#11
QUTPUT 31;"#12
QUTPUT 31;"#13
OUTPUT 31;7#14
OUTPUT 31;"#15
QUTPUT 31;"#16
QUTPUT 31;"#17
OUTPUT 31;"#18
OUTPUT 31;7#19
QUTPUT 31;"END™

OMZ
OMZ
OMZ
OMZ,
CHZ
OMZ
oMz
M
oMz
OM7

OMZ
OMZ
OM7,
OMZ
OMZ
OMZ
OMZ
CMZ
OMZ
oMz

53.T5MZ"
62, 25MZY
82, 25MZ"

7%,
183.
162.
201.
210.
217
228,

25Mz"
oM
2aMZ"
25MZ"
25MEY
ZEMET
2oMLT

9~ 16

ital

channel
channel
channel
channel
channel

W DY e

y channel

channsl
channal
channel
channel
channel
channel
channel
charmel
H1 channel
H? channel

pa i vn B 3 B = 5 Sk we B o T v+ b=~
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9.5 AUTO Function

9.5 AUTO Function

Al

TO | key was added so that the program in the memory card can be run easily.

When

has
auto

Oper

®

@

'AUTO; is pressed after turning on the spectrum analyzer, the program which
SO |

the file name "AUTOSTART" in the memory card is loaded and executed
matically.

ating Procedure:

Insert the memory card containing programs to the memory card insertion part
correctly.

Pressing [ﬁuégl changes the mode from the measurement mode fo the controller

SUSEV——

mode, loads the program from the memory card and executes it. If the progranm
has already existed in the internal memory of the analyzer, the program
loading from the memory card is omitted.

If you want to locad a program from ancther card after a program is executed
from a card, once turn off the power.

Note: When the memory card is not inserted or the program to be loaded does
not exist in the card, the process is stopped in the same state when the
mode was changad to the controller mode.

i
Press | LCL f to stop the program in the midst of the execution.

After a program is executed, if you want to execute the program again, then

press E RUN

controller mode to the measurement mode, then press E EXITE .
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10. SPECIFICATIONS
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14,1 R3261C Specifications

10.1 R3261C 8pescifications
(1) Freguency Specifications
Measurable bandwidth 1 9kHz to 2.6GH=z

Center frequency setting incrament
: 1Hz

Center frequency indication accuracy
: #(3% of the span + center freguency X
reference oscillator accuracy + 20Hz)
(span _ 2MHz)
+{2% of the gpan + center freguency ¥
raference oscililator accuracy + 50kHz)

{span  2MHz)
Reference oscillator : Internal or external input (10MHz)

Internal reference oscillator accuracy

hging : 12 % 1078 per day
£ x 1077 per vyear
Temperature stability : 5 % 1078 (from 0 to +500C, +25°C as

a reference}

Freguency span
LIN mode : TkHz to 2.6GHz, and 0
LOG mode : 1, 2, or 3 decades of span can be selected
within the range from 10kHz te 1000MHz,.

Freguency span accuracy
LIN mode of the span (span 2MHz)

+3%
5% of the span (span _ 2MHz)

Frequency stability
Residual FM : 50kHz p-p or less (span T1OMHEZ)
2kHz p-p or less {()0MHZ span 2MHz}
20Hz p-p or less {span MffMHz)
Frequency drift : 300Hz/min. or less (span _ 2MHZ, at a
congtant temperature after an hour of
warming up)

S5ide band noise . ~105dBc/Hz (20kHz offset)

Regolution
3dB bandwidth

oy

30Hz to 1MHz, switched at 1 to 3 steps
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10.1 R3261C Specifications

6dB bandwidth : Z200Hz, 9kHz, 120kHz
Selectivity : 15:1 (60dB : 34B)
Bandwidth accuracy » £20%

Marker accuracy

Normal mode : : Center frequency indication accuracy +
: span accuracy
Counter mode . : Indicated freguency x reference oscillator

accuracy +1 count (SPAN 1 00MHz )
{2) Amplitude Specifications

Amplitude measurement range
: ~1308Bm to +25d4Bm

Screen display range

LOG mode : 12048 (10dB/div)
¢ B0aB {108B/div)
: 50d4B  (54B/div)
: 20dB  (2dB/div)
: 10dB (14dB/div)

LIN mode : 10div

OF mode : 80dB (10d4dB/div}

Provided the measurement range is 70dB

Linearity display

LOG mode 2 *x2.0dB/110dB, #1,.548/704B, *+1.0dB/104d8,
+0,2dB/148

LIN mode s #5% of the fullscale

QP mode : +2.0dB/7048, +1.0d4B/404B

Reference level indication range
: -109.%dBm to +40.0dBm
0.7154V to 22.4V

Reference level accuracy : +0,3dB 0 to -50dBm (after automatic
calibration)
#0,7dB  +20 to ~70dBm (after automatic
calibration)

Dynamic range
Average noise level -12188m + 1.55f(GHz}dB
{Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHZ or more)
Secondary, tertiary distortion
: ~70dB ~30dBm input
{(Input attenuator 0dB, frequency 10MHz or
more)

0%
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0.7 R3261C Specifications

{3)

(4}

(5)

Frequency response

Residual response

+0.5dB 100kHz to 2GHz
+1.04B 9kHz to 2Z.6GHzZ
{1.OG mode, input attenuator 10d4dB, 20 to
30%¢)

~100dBm (Input attenuator 04B, 5080
terminator, freguency 500kHz or more)

Resolution bandwidth switching sccuracy:

Video filter

Sweep SBpecifications
Sweep time

Sweep time accuracy
Trigger mode

Input Specifications

Input impedance

Input connsctor

Maximum input level

Input attenuator

IS

+0,3dB (after automatic calibration)

1Hz to 1MHz (switched 1 to 10 steps)

30msec to 1000sec and Manual sweeping

3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

: Approx. 500

VSWR _ 1.5 (100kHz f  2GHz)

VSWR _ 2.0 (%kHz £  2.6GHz)
(Input attenuator  104B)

: N connector

+25dBm (input attenuator _ 30dB)
+50VDC max

8 to 504B (104B steps)

Input attenuator switching accuracy

Detection mode

Output Specifications
External memory function
Video output

Sound monitor output

Power supply for probes

-

+1.0dB (_2.0CHz)
+1.,5dB ( 2.6GHz)
{Input attenuator 10dR standard)

NOEMAL, POSI, NEGA, SAMPLE

IC memory card
Approx. 1Vp-p, approx 75{l, composite

The AM and FM sound can be monitored with
an approximately 8Q earphone,.

£#15V, 4-pin connector
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(6)

(7)

Recorder output

GPIB data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

Other functions

X axis approx, -5 to +5V, output impedance
approx. 10k&
Y axis approx., 0 to +4V, output impedance
approx., 2200

The built—-in GPIB interface allows data
output and remote control.

: Also, the built-in GPIB interface allows

an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-~in GPIB interface allows

HP2225AF to ocutput a hard copy of
on-screen data.

Waveforms, setting conditions, grid, label
5.5 inch

Two screens of A and B

: Signal response from the analvzer is

e

indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of the maximum signal level of
repeat sweeping

Indication of the average of repeat
sweeping '

Occupied bandwidth measurement/ Adjacent channel leakage power

measurement

Multi-marker measurement
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10.1 R3261C Specifications

{8) General Specifications

Using ambient condition + 0 to 509¢
85%RH or less

Storage temperature range : -2 to +600C

Power supply : Line voltage range %0 to 132VAC or
198 to 250VAC is automatically selected
internallv.
48 to 66Hz
Power consumption : 220VA or less
Dimengions : Approx. 330{W) x 177{H) x 458(D)} mm
Mass : Approx. 15kg
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10.2 R3261CN Specifications
{1) Frequency Specifications
Measurable bandwidth : 9kHz to 2.6GHz

Center fregquency setting increment
: 1Bz

Center freguency indication accuracy
: £{3% of the span + center frequency ¥
reference oscillator accuracy + Z20Hz)
(span _ 2MHz)
+{2% of the span + center frequency X
reference oscillator accuracy + 50kHz)
(span  2MHz) '

Reference oscillator : Internal or external input (1GMHz)

Internal reference oscillator accuracy .
Aging : +2 x 1078 per day
+1 x 10°7 per year
Temperatuzre stability : 5 x 1078 (from 0 to +50°¢C, +25°C as
a reference)

Frequency span
LIN mode : 1kHz to 2.6GHz, and ¢
LOG mode : 1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

Frequency span accuracy
LIN mode : +3% of the span (span 2MHEzZ)
+5% of the span (span _ 2MHz)

Frequency stability
Residual M 50kHz p~p or less (span 10MEz)

2kHz p-p or less (10MHz _ span 2MBz)

20Hz p-p or less (span _ 2MHz)

300Hz/min. or less (span _ 2MHz, at a

constant temperature after an hour of
warming up) '

se

Frequency drift

0

Side band noise : -105dBc/Hz {20kHz offset}

Resolution
3dB bandwidth

aw

30Hz to i1MHz, switched at 1 to 3 steps

6dB bandwidth
Selectivity
Bandwidth accuracy

200Hz, 9kHz, 120kHz
15: 1 (5048 : 38B)
+20%

o3 80 se
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10.2 R32Z61CN Specifications

(2}

Marker accuracy

Normal mode : Center freguency indication accuracy +
span accuracy
Counter mode : Indicated frequency z reference oscillator

accuracy +1 count (SPAN 100MHZ)

Amplitude Specifications

Amplitude measursment range
: ~12dBu to +132dBu

Screen display randge

LOG mode : 120dB (10dB/div)
8048 {(19dB/div}
50dB  (5dB/div)
20dB  (24B/div}

< 104B  (14B/div)
LIN mode s 10div
QP mode : 80dB (10dB/div)
Provided the measurement range is 70dB

26 +%  ae

Linearity display

LOG mode : £2.04B/11064B, +1.34B/704B, %1.08B/10488B,
+0, 2dB/143B

LIN mode : 5% of the fullscale

QP mode = +2.04B/70d8, 1.,048/404B

Reference level indication rangs
+0.1dBy to +150dBu
1.0uV to 31.6V

Reference level accuracy : +0.3dB +110 to +60dBu (after automatic
calibration}
*0.7dB +130 to +404Bu (after automatic
calibration)

Dynamic range

Average noise level :+ -10dBu + 1.55£{GHZ)dB
{Reselution bandwidth 3004z, video
bandwidth 1Hz, input attenuator 0d4dB,
freguency 1MHz or more)

Secondary, tertiary distortion

:  ~70dB ~30dBm input

{(Input attenuator 04B, frequency 10MHz or
more}

Prequency response : 20,538 100kHz to 2GHz
+1.548  9kHz ko 2.6GHz
(LOG mode, input attenuator 104B, 20 to
30°0c)

‘Residual response : +114Bu (Input attenuator 04B, 754
terminator, frequency 500kHz or more)
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(3]

(4)

(5)

Resolution bandwidth switching accuracy:

Video filter

Sweep Specifications
Sweep time

Sﬁeep time accuracy
Trigger mode

Input Specifications

Input impedance

Input connector

Maximum input level

Input attenuator

a
-

o
a

+0,3dB {after automatic calibration)

1Hz to 1MHz {switched 1 to 10 steps)

: 30msec to 1000sec and Manual sweeping

T

'S

+a

en

'

-
a

3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 758
VSWR 1.5 (100kHz £  2GHz)

VSWR _ 2.0 (9kHz _f _ 2.6CHz)
(Input attenuator _ 10dB)

N connector

+132dBp (input attenuator _ 30dB)
+50VDC max

0 to 504B (10d4B steps)

Input attenuator switching accuracy

Detection mode

Output Specifications
External memory function
Video output

Scund monitor output

Power supply for probes

Recorder output

£1.0dB (_2,0GHz)
+1.,5dB (_2.6GHz)
{Input attenuator 104B standard)

: NORMAL, POSI, NEGA, SAMPLE

.
°

en

IC memory card
Approx. 1Vp-p, approx 750, composite

The AM and FM sound can be monitored with
an approximately 80 earphone.

: 315V, 4-pin connector

en

X axis approx. =5 to +5V, output impedance
approx. 10k{

Y axis approx. 0 to +4V, output impedance
approx. 2200
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(6)

{7}

GPIR data output/
Remote control

Direct plot

Printer ocutput

Indication Specifications
Indicated items

CRT disgplay unit

Trace

WRITE

VIEW

MAX HOLD

AVG

Other functions

wa

e

The built-in GPIB interface allows data
output and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows

HP2225AJ to output a hard copy of
on~-screen data.

Waveforms, setting conditions, grid, label
5.5 inch
Two gcreens of 2 and B

Signal response from the analyzer is
indicated at every swesping.

Tha WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of the mazimum signal level of
repeat sweeping

Indication of the average of repeat
swWweabing

Occupied bandwidih measurement/ Adjacent channel leakage power

measurement

Multi-marker measurement
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{8) General Specifications

Using ambient condition : 0 to 509
85%RH or less

Storage temperature range : -20 to +609¢

Power supply

I

Line voltage range 90 to 132VAC or
1898 to 250VAC is automatically selected

internally.

48 to G6Hz
Power consumption : 220VA or less
Dimensions : Approx. 330{W) x 177(H) x 450(D) mm
Mass : Approx. 15kg
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10,3 R2261D Specifications
{1) Frequency Specifications
Measurable bandwidth : 9kHz to 3.6GHz

Center freguency sstting increment
: 1Hz

Center freguency indication accuracy
: +(3% of the span + center frequency X
reference oscillator accuracy + 20Hz)
(span  2MHz)
+{2% of the gpan + center frequency X
reference oscillator accuracy + S50kHEz)

{span 2MHEz)
Reference oscillator + Internal or external input (10Hz)

Internal reference oscillator accuracy
Aging 2 x 10°8 per day
. +1 x 107 per vyear
Temperature stability 2 25 x 1078 (from O to +509¢, +259¢C ag
a reference)

Freguency span
LIN mode : TkHz to 3,.6CGHz and C
LOG mode : 1, 2, or 3 decades of span can he selected
within the range from T0kHz to 1000MHz,

Frequency span acouracy
LIN mode : #3% of the span (span 2MHEZ )
' 5% of the span {(span _ 2MHz)

Freguency stability
Residual FM

we

50kHz p-p or less (span 10MHz)

2kHz p-p or less (10MHz _ span 2MHz)

208z p-p or less (span 2MHz )

Frequency drift ; 300Hz/min. or less (5pa5 W ZMHz, at a

constant temperature after an hour of
warming up)

Side band noise -1 05d4RB¢ /He f 3,0GHz

T -101dBc/Hz  F 3.6GHzZ

- {20kHz offset)

a8

Resolution
3dB bandwidth : 30Hz to TMHz, switched ! to 3 steps
£dB bhandwidth ; 200Hz, 9kHz, 120kHz
Selectivity : 15:1 (6048 : 34B)
Bandwidth accuracy  x20%
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Marker accuracy
Normal mode Center frequency indication accuracy +

span accuracy

Counter mode : Indicated frequency x reference oscillator

accuracy +1 count (SPAN  100MHz)

e

(2) Amplitude Specifications

Amplitude measurement range
: -130dBm to +25dBm

Screen display range

LOG mode : 120dB (10d48/4iv)
s BOdB (1048B/div)
:° 50dB  {5d4B/div)
: 20dB  (24B/div)
: 104dB (14aB/div)

LIN mode : 10div '

QP mode : 804B (108B/div)

Provided the measurement range is 704B

Linearity display

LOG mode : £2.0dB/1104d8, 11 .5dB/70d4B, i1DDdB/]GdB,
+0.2dB/14B

LIN mode : +5% of the fullscale

QP mode : +2.03B/70dB, +1.0dB/40dB

Reference level indication range
: ~109.9dBm to +40,03Bm
0.715uV to 22,4V

Reference level accuracy : +0.3dB 0 to ~-50dBm {after automatic
calibration)
#0.748B  +20 to -70dBm {after autocmatic
calibration)

Dynamic range

Average noise level ¢ ~121dBm + 1.55F{GHz}4B
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 048,
frequency 1MHz or more)

Secondary, tertiary distortion

~70dB  -3088Bm input

7input attenuator 0dB, frequency 70MHz or
more)

Frequency response : +0.5dB 100kHz to 2GHz
#1,0dB 9kHz to 3.6GHz
{LOG mode, input attenuator 10dB, 20 to
30°¢)

Residual response : ~100dBm (Input attenuator 0dB, 508
terminator, frequency 500kHz or more)
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{3)

{4)

Resolution bandwidth switching accuracy
: +0,3dB {after automatic calibraticn)

Video filter : 1Hz to 1MHz (switched 1 to 10 steps)

Sweep Specifications

Sweaep time : 3lmsec to 1000sec and Manual sweeping
Sweep time accuracy 3%

Trigger mode : FREE RUN, LINE, VIDEG, EBXT, TV-V, SINGLE
Input Specifications

Input impedance : Approx. 508
VSWR 1.5 (100kHz £  2GHz)
VSWR 2,0 (9kHz _f _ 3.6GHz)
{Input attenuator 104B)

Input connector : N connector

Maximum input level : +25dBm (input attenuator _ 304B)
+50VDC max

Input attenuator : 0 to 5048 (10dB steps)
Input attenuator switching accuracy
: 21,048 ( 2.0GHz)

+1.5dB ( 3.6GHz) _

{Input attenuator 10dB standard)
Detection mede : NORMAL, POSI, NEGA, SAMPLE
Output Specifications
External memory function : TIC memory card

Video output Approx. 1Vp-p, approx 75Q, composite

°0

Sound monitor output : The AM and FM sound can be monitored with
an approximately 8 earphone.

Power supply for probes 15V, 4-pin connector

sa

X axis approx. -5 to +5V, cutput impedance
approx. 10k{
Y axis approx. 0 to +4V, cutput impedance
approx. 2200

Recorder output

5o
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GPIB data output/ : The built-in GPIB interface allows data
Remote control output and remote control,.

ae

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

Direct plot

Printer output . : The butlt-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.

(6} Indication Specifications

Indicated items

Waveforms, setting conditions, grid, label

CRT display unit 5.5 inch

4y

Two screens of A and B

Trace :

WRITE : Signal response from the analyzer is
indicated at every sweeping.

VIEW : The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

MAX HOLD : Indication of the maximum signal level of
repeat sweeping

AVG : Indication of the average of repesat

sweeping
{(7) Other functions

Occupied bandwidth measurement/ Adjacent channel leakage power
measurement

Multi-marker measurement
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{8) General Specifications

Using ambient conditicon

torage temperature range

Power supply

Power consumption
Dimensions

Mass

-
*

40

a4

0 to 500C
E5%RH or less

-20 to +60%¢

Line voltage range 90 to 132VAC or

198 to 250VAC is automatically selected
itnternally.

48 to 66Hz

220VA or less

Approx. 330(W) x 177(E} x 450(D) mm

Approx. 15kg
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10,4 R3361C Specifications
{1) Prequency Specifications
"Measurable bandwidth : 9kHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy
: +{3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span _ 2MHz)
+(2% of the span + center freguency X
‘reference oscillator accuracy + 50kHz)
{span 2MHz)

Reference oscillator ¢ Internal or external input (10MHz)

Internal reference oscillator accuracy
Aging : £2 x 10-8 per day
1 g 10™7 per vear
£5 x 1078 (from 0 to +50°C, +25°C as
a reference)

[

Temperature stability

Frequency span
LIN mode : TkHz to 2.6GHz and 0
LOG mode : 1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

Frequency span accuracy
LIN mode ' : +3% of the span {span 2MHZ)
5% of the span (span 2MHz )
Frequency stability
Residual FM : B0kHz p-p or less {(span  10MHz)
2kHz p-p or less (10MHz _ span 2MHz)
20Hz p~p or less {span _ 2MHz)
Freguency drift : 300Hz/min. or less {span _ 2MHz, at a
constant temperature after an hour of
warming up)

Side band noise : ~-105dBc/Hz (20kHz offset)
Resgclution
3dB bandwidth : 30Hz to 1MHz, switched ? to 3 steps
64B bandwidth : 200Hz, 9kBz, 120kHz
Selectivity : 15: 1 (60d4B : 388}

Bandwidth accuracy 2 +20%
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(2}

Marker accuracy

Normal mode : Center frequency indication accuracy +
gpan accuracy
Counter mode : Indicated frequency x reference oscillator

accuracy #1 count {SPAN  190MHz)
{Bxcepting TG mode)

Amplitude Specifications

Amplitude measurement range
: -130dBm to +25dBm

Screen display range
LOG mode : 12048 {104B/div)}
: 80d4B (104B/div])
: 50ds  {B4B/div)
12048 (2dB/div)
: 10dB  (14s/div)
LIN mode = 10div
QF mode : 88aB (104B/4iv)
Provided the measurement range is 70d4B

Linearity display

LOG mode : +2,0dB/110d4B, +1.5dB/7048, £1.0dB/10d8,
+.24B/1 4B

LIN mode » +5% of the fullscale

0P mode : +2,08B/708B, +1.,0dB/40dB

Reference level indication range
: ~109.9dBm to +40.90dBm
0. 715UV to 22,4V

Reference level accuracy : 10.3dB 0 to -50dBm {after automatic
calibration)
+0.7dB  +20 to -70dBm {after automatic
calibration)

Dynamic range

Average noise level : -121dBm + 1.55f(GHZz}dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
frequency 1MHz or more)

Secondary, tertiary distortion

: -7894B  ~-30dBm input

{Input attenuator 048, frequency 10MHzZ or
more}

Freguency response = +0.5dB 100kHz to 2GHz
+1.04B 9kHz to 2.6GHZ
(LOG mode, input attenuator 104B, 20 to
300¢)

Residual responsa z -100dBm (Input attenuator 04B, 5060
terminator, frequency 500kHz or more)
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{33

(4)

(5)

Resolution bandwidth switching accuracy

: +0.3dB {(after automatic calibration)

Video filter

so

Sweep Specifications

1Hz to 1MHz (switched 1 to 10 steps)

Sweep time : J0msec to 1000sec and Manual sweeping

3%

0

Sweep time accuracy

Trigger mode

s

Input Specifications

Input impedance Approx. 500

a9

FREE RUN, LINE, VIDECQ, EXT, TV-V, SINGLE

VSWR ~ 1.5 {100kEz f 2GHz)

VSWR 2.0 (9kHz

f  2.6CHz)

(Inpuguattenuatorm;_15&B)

Input connector N connector

sa

Mazimum input level

ra

+50VDC max

Input attenuator

Input attenuator switching accuracy
: +1.,0dB (_ 2.0GHz)
+1.5dB { 2.6GHz)

+25dBm {(input attenuator _ 304B)

0 to 5048 (10d4B steps)

{Input attenuator 10d4B standard)

Detection mode

e

Tracking generator specifications

NORMAL, POSI, NEGA, SAMPLE

Frequepcy range : 9kHz to 2.0GHz

Output level range : 0dBm to ~50dBm Setting can be done in
steps of 1dB.

Qutput level accuracy : +0,5dB (30MHz, -10d4Bm, +20 to +30°C)

Output level flatness : +0,73B (100kHz to 1.0GHZ)}

£1.5dB (8%kHz to 2.,6GHz)

{~10dBm output)
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(6)

Output level switching accuracy
: +1.0dB (100kHz to 1.0GHz)

Output spuriousness

TG leakage 2
Qutput impedance :
Output VSWR :

+2.08B (9kHz to 2.6CGHzZ)
{~10dBm reference)

: Harmonics spurious level ~204B

Non-harmonics spurious level _ —304B
{Output level 0dBm)

_ ~110dBm
Approx. 500
1.5 {100kBz to 2.0GHz)

2.0 (9kHz to 2.6GHz)
(AL -1 04Bnm output)

Minimum resolution bandwidth

Cutput connector

Output Specifications

300Hz

N-connector

BExternal memory function: IC memory card

Video output :

Sound monitor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

Direct plet

ae

Printer output 3

Approx. 1Vp~p, approx. 754, composite

The AM and FM sound can be monitored with
an approximately B{1 earphone.

£15V, 4-pin connector

X axlie approx. -5 to +5V, output impedance
approx. 10k

Y axis approx. 0 to +4V, output impedance
approx. 2200

The bullt~-in GPIR interface allows data
output and remote control.

Also, the built~in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows

HP222540 to output a hard copy of
on~goreen data,
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{(7)

(8}

(9)

Indication Specifications

Indicated items

o0

CRT display unit

Trace

WRITE :
VIEW :
MAX "HOLD :
AVG :

Other functions

Occupied bandwidth measurem
measurement

Multi-marker measurement
General Specifications

Using ambient condition :

Storage temperature range :

Power supply 2

Power consumption

e

Dimensions . 2

Mass H

Waveforms, setting conditions, grid, label

5.5 inch

: Two screens of A and B

Signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory

are displayed.

Indication of maximum signal level during
repeated sweeping

Indication of average signal level during
repsated sweeping

ent/ Adjacent channel leakage power

0 ko 50°
85%RH or less

-20 to +609¢

Line voltage range 90 to 132VAC or

198 to 250VAC is automatically selected
internally.

48 to 66Hz

220VA or less

Approx. 330(W) x 177{H) x 450(D) mm

Approx. 17kg
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10.5 R336iCN Specifications

{1} Frequency Specifications

Measurable bandwidth

9kHz to 2.6GHz

Center frequency setting increment

Center freguency indication

Reference oscillator

-

1Hz

acCcuracy

+{3% of the span + center freguency X

reference oscillator accuracy + 20Hz)
{span _ 2MHz)

+(2% of the span + center freguency X

reference oscillator accuracy + 50kHz)
{span 2MHzZ )

Internal or external input (i0MHz)

Internal reference oscillator accuracy

Aging

Temperature stability

Freguency span
LIN mode
LOG mode

Frequency span accuracy
LIN mode

Freguency stability
Residual FM

Frequency drift

Side band noise

Resolution
34B pandwidth
64B bandwidth
Selecoivity
Bandwidth accuracy

+2 x 1078 per day

1 x 1077 per year

+5 % 1078 (from 0 to +50°0C, +259C as
a reference)

tkHz to 2,6CHz and 0
1, 2, or 3 decades of span can be selected

within the range from 10kHz to 1000MHz,

i1}

#3% of the span (span 2MHz )
+5% of the span {(span _ 2MHz)

50kHz p-p or less {span 1 0MHz)

2kHz p-p or less (10MOz span 2MHz)
20Hz p-p or less (span  2MHz)
3008z/min. or less (spaﬁ.fVEMHz, at a
constant temperature after an hour of
Warming up)

~-1053Rc/Hz (20kHz offset}
30Hz to 1MHz, switched 1 to 3 steps
200Hz, 9%kHz, 120kHz

15: 1 {560dB : 3dB)
+20%
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Marker accuracy
Normal mode

aa

Center frequency indication accuracy +
span accuracy

Indicated frequency x reference oscillator
accuracy #1 count (SPAN 1 00MEz)
{Excepting T¢ mode)

Counter mode

se

{2) Amplitude Specifications

Amplitude measurement range
: =19dBu to +132dBu

Screen display range
LOG mode : 1204B {(10dB/&iv)
8048 (104B/div)
: 504B  (54B/diw)
:  204B  (24B/div)
: 104B  (1dB/div)
LIN node : 10d8iv
QP mode : 80dB (10dB/div) :
Provided the measurement range is 704B

a0

Linearity display

LOG mode : +2,088/11048B, +1,.5d8/704B, +1.048/1048,
+0.2dB/14dR

LIN mode : +5% of the fullscale

QP mode s #2.04B/70d4B, +1.04B/404B

Reference level indication range
: +0.138Bu to +150d4Bp
1.01uV to 31.6V

Reference level accuracy : #0.3dB +110 to +60dBy (after automatic
calibration)
+0.7dB +130 to +408Bu (after automatic
calibration) '

Dynamic range

Averadge noise level : =10dBuy + 1.55f(GHz)}dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
frequency 'MH2 or more)

Secondary, tertiary distortion

: ~70dB  -30dBm input

Tinput attenuator 0dB, frequency 10MHz or
more )

Frequency response : 20.54B 100kHz to 2GHz
£1.5dB  9kHz to 2.6GHzZ
{LOG mode, input attenuator 104B, 20 to
309¢)

Residual response : +11dBu {Input attenuator 08B, 758
Eérminator, frequency 500kHz or more)
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Resolution bandwidth switching accuracy
: +0,3dB {after automatic calibration}

Video filter ¢ 1Hz to 1MHz (switched 1 to 10 steps)

{3) Sweep Specifications

Sweep time : 30msec to 1000sec and Manual sweeping
Sweep time accuracy 38
Triguer mode + FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

{4) Iaput Specifications

Input impedance : Approx. 758
VSWE 1.5 {(100kHz f  2GHz)

VSWR 2.0 (9kHz §  2.6GHz)

(InpuznatteﬂaatorWW71558)

Input connector : N connector

Maximum input level : +132dBu (input attenuator  30dB)
+50VDC max

Input attenuator : 0 to 504B (10d4dB steps)

Input attenuator switching accuracy
: £1,0d8 (_2.0GHZ)
+1.5dB ( 2.6GHz)
{ Input attenuator 104B standard)
Detection mode : NORMARL, BOSI, NEGA, SAMPLE
{5} Tracking generator specifications

Frequency range = 9kHz to 2.6GHz

Output level range : 1054Bu to +55dBu  Setting can be done in
steps of 1dB.

Cutput level accuracy : +0.54B (30MHz, +95dBu, +20 to +30°C)
Output leval flatness ¢ £+0.74B (100kHz to 1.0GHz)
+1.5d8 (109kHz to 2.0GHz)

+2,0dB {9kHz to 2.,6CHzZ)
{+254Bu output)
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Output level switching accuracy
: +1,0dB (100kHz to 1.0GHzZ)
+2,0dB (9kHz to 2.6GHz)
{+95dBu reference)

Harmonics spurious level _ -204B
Non-harmonics spurious level  -30dB
(Cutput level +1054Bu)

Output spuriousness

en

TG leakage : _ +1dBu
Cutput impedance : Approx. 7530
Cutput VSWR : 1.5 (10CkHz to 2.0GHz)

_ 2.0 (9kHz to 2.6GHz)

{At  +95dBu output)

Minimum resclution bandwidth
: 300BHz

Output connector : N~connector
{(6) Output Specifications
External memory function: IC memory card
Video output : Approx., 1Vp-p, approx. 750, composite

Sound monitor output : The AM and FM sound can be monitored with
' an approximately 80 earphone.

Power supply for probes : 215V, 4-pin connector

Recorder output’ : X axls approx. -5 to +5V, output impedance
approx. 10k
¥ axis approx. 0 to +4V, output impedance
approx. 2208

GPIB data output/ : The built-in GPIB interface allows data
Remote control output and remote control.
Direct plot : Also, the built-in GPIB interface allows

an output of on-screen data to the R9833
plotter to have a hardcopy.

Printer outpuat : The built-in GPIB interface allows

HP2225AJ to output a hard copy of
on-screen data.
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{7) Indication Specifications

Indicated items : Waveforms, setting conditions, grid, label
CRT display unit ¢ 5.5% inch

Trace : Two sgcreens of 2 and B

WRITE : Signal response from the analyzer is

indicated at every sweeping.

VIEW : The WRITE waveform contalned in the
memory, or other contents in the memory
are digplayed.

MAX HOLD : Indication of maximum signal level during
repeated sweeping
AVG : Indication of average signal level during

repeated sweeping
{8) Other functions

Occupied bandwidbh measurement/ Adjacent channel leakage power
measuremant

Multi-marker measurement
{9) General Specifications

Using ambient condition s 0 o 509
85%RH or less

Storage temperature range : ~20 to +609C
Power supply : Line voltage range 90 to 132VAC or
198 to 250VAC is automatically selected
internally.
48 to 66Hz
Power consumption : 220VA or less
Dimensions : Approx. 330{(W) x 177(B) x 450(D} mm
Mass : Approx. 17kg
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10.6 R3361D Specifications
(1) Frequency Specifications
Measurable bandwidth : 9%kHz to 3,6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy:
+(3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span _ 2MHz)
+(2% of the span + center freguency x
reference oscillator accuracy + 50kHz)
{ span 2MHz)

Reference oscillator : Internal or external input (10Hz}

Internal reference oscillator accuracy
Aging : 2 x 1078 per day
+1 x 1077 per year
5 % 10~8 (from 0 to +50°C, +25°C as
a reference)

Temperature stability

e

Frequency span
LIN mode : TkHz to 3.6GHz and O
LOG mode 1y 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz,

#y

Freguency span accuracy
LIN mode o : +3% of the span {span  2MHz)
e

3
% of the span (span _ 2MHz)

Frequency stability

Residual FM : 50kHz p-p or less (span 10MHzZ )
2kHBz p-p or less (10MHz  span 2MHz)
20Hz p-p or less (span 2MHz)
300Hz/min. or less (spaE'MAZMHz, at a
constant temperature after an hour of

warming up)

Frequency drift

va

Side band noise

aa

__ -105dBc/Hz £ _ 3.0GEz
_ -101dBc/Hz £ _ 3,6GHz
(20kHz offset)

Resolution
34B bandwidth : 30Hz to 1MHz, switched 1 to 3 steps
648 bandwidth : 2008z, SkHz, 120kHz
Selectivity : 15 » 1 (60dB : 34B)
Bandwidth accuracy : £20%
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Marker accuracy

Normal mode : Center frequency indication accuracy +
spah acciuracy

Counter mode : Indicated frequency x reference oscillator
: accuracy *1 count {SPAN 1 00MHz)
(Excepting TG mode)

{2) Amplitude Specifications

Amplitude measurement range
: ~-130dBm to +254Bm

Screan display range
LOG mode + 12048 (1048B/div)
: BOAB (10d4dB/div)
: 5048 (5dB/div)
: 280dB (24B/div)
: 10dB  {(1dB/div)
LIN mode : T0div
QP mode : 804B (10dB/div)
Provided the measurement range is 7048

Linearity display

LOG mode : +£2.04dB/1104B, +1.5dR/70dB, +1.0dB/104RB,
+0.2dB/14B
LIN mode : +5% of the fullscale

QP mode : £2.08B/70d4B, +1,0dB/4048

Reference level indication range
~109,92dBm to +40.04Bm
0.715uV to 22.4V

Reference level accuracy : #0,3dR 0 to ~504Bm (after automatic
calibration}
+0.7dB  +20 to -70dBm {after automatic
calibration)

Dynamic range

Average noise level s ~121dBm + 1.55f£(GHz)dB
{Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 08B,
freguency 1MH2z or more)

Secondary, tertiary distortion

: ~704B  -304Bm input

{Input attenuator 04B, frequency 70OMEz or
more}

Frequency response . s #0.5dB (100kHz to 2GHz)
#1.0dB {(9kHz to 3.6GHz)
{LOG mode, input attenuator 108B, 20 to
309

Residual response : ~100dBm (Input attenuator 04B, 3504
terminator, frequency 500kHz or more)
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(3)

(4)

(5)

Resolution bandwidth switching accuracy

Video filter

Sweep Specifications
Sweep time

Sweep time accuracy

Trigger mode

Input Specifications

Input impedance

Input connector

Maximum input level

Input attenuator

: +0.3dB {after automatic calibration)

1Hz to 1MHz (switched 1 to 70 steps)

30msec to 1000sec and Manual sweeping

we

3%

ae

ae

FREE RUN, LINE, VIDEOC, EXT, TV-V, SINGLE

: Approx. 500
V3WR ~ 1.3 100kHz £ 2GHz

: VSWR 2.0 9kHz _ f _ 3.6GHz
Input attenuator  10dB reference

e

oo

: N connector

1 +25dBm {input attenuator _ 30dB)
+50VDC max

a8

 to 50dB (1048B steps)

Input attenuator switching accuracy

Detection mode

: £1.90dB ( 2.0GHz)
£1,5dB (_3.6GHz)
Input attenuator 10d4B standard

: NORMAL, POSI, NEGA, SAMPLE

Tracking generator specifications

Freguency range

OQutput level. range

Output level accuracy

Cutput level flatness

: 9kHz to 3.6GHzZ

0dBm to -504Bm  Setting can be done in
steps of 1dB.

¢ +0.548B {(30MHz, -10dBm, +20 to +30°0(C)
: #0.7dB {1G0kHz to 1.0GHZ)
+1,.54R (9kHz to 2.6GHz)

#2.0dB (9kHz to 3.6GHz)
{~10dBm output)
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(6)

Output level switching accuracy
: +#1.048B {100kHz to 1.0GHz)
+2,04B (9kHz to 2,6GHz)
£3.048 {9kHz to 3.6GHzZ)
(~10dBm reference)

Output spuriousness = Harmonics spurious level HV—ZOdB
Non-harmonics spuriocus level _ -30d8
(Qutptt level 0dBm)

TG leakage : _ -110dBm {(freguency  3,0GHz)
: -100dBm (freguency 3.6GHz)

Output impedance : Approx. 500

Output VSWR :  %£1.5 (100kHz to 2.0GHz)
_*2,0 (9kHz to 3.6GHz)
(3t -10dBm output}

Minimum resolution bandwidth
+ 300Ez

Output ceonnector : H-connector
Output Specifications
External memory function: IC memory card

Vidso output 1 Approx. 1Vp-p, approx. 75Q, composite

ae

The AM and PM scund can be monitored with
an approximately 80 earphone.

Sound monitor output

Power supply for probes : #15V, 4-pin connector

Fecorder output ;s X axls approx. -5 to +5V, output impedance
approx. 10k
Y axis approx. G to +4V, output impedance
approx. 2200

GPIB data output/ : The built-in GPIB interface allows data
Remote control output and remote control.

Direct plot Also, the built-in GPIB interface allows

an output of on-screen data to the R9833
plotter to have a hardcopy.

4

Printer ocutput : The built-in GPIB interface allows
HPZ2254J to output a hard copy of
on-screen data.
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{(7)

{8)

(9)

Indication Speéificationa
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD
AVG

Other functions

: Waveforms, setting conditions, grid, label

v

4

0

es

5.5 inch
Two screens of A and B

Signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indication of maximum signal level during
repeated sweeping

Indication of average signal level during
repeated sweeping

Occupied bandwidth measurement/ Adiacent channel leakage power

measurement
Multi-marker measurement
General Epecifications

Using ambient conditions

Storage temperatiure range

Power supply

Power consumption

Dimensions

Mass

0 to 50%C
85%RH or less

~20 to +609%¢

Line voltage range 90 to 132ZVAC or

198 to Z50VAC is automatically selected
internally.

48 to 66Hz

220Va or less

Approx. 330(W)} x 177(H) x 450(D) mm

: Approx. 17kg
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10.7 R3361NK Specification
{1} Frequency specifications
Measurable bandwidth : 9kHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy
1 (3% of the span + center frequency X
reference oscillator accuracy + 20Hz)
{span & 2MHz)
(2% of the span + center frequency x
reference oacillator accuracy + S0Hz)
{span » 2MHz)

Reference oscillator : Internal or external input {(10MHz)

Internal reference oscillator accuracy

Aging ;12 x 107 per day
i1 x 1077 per year
Temperature stability : 35 x 10°% {from 0 te +50°C, +25°C as a reference)

Frequency apan
LIN mode - 1 1kBz to 2.6GHz, and 0
LOG mode i 1, 2, or 3 decades of span can be selected within
the range from 10kHz to 1000MHz.

Fregquency span accuracy
LIN mode : 43% of the span {span > 2MHz)
154 of the span {span ¢ 2MHz)

Fraequency stability
Residual FM 1 B50kHz p-p or less (span > 10MHzZ)
2kHz p-p or less (10MHz 2 span » ZMHz)
20Hz p-p or less (span & 2MHz)
Frequency drift  300Hz/min. or less (span ¢ 2MHz, at a constant
temperature after an hour of warming up)

Side band noise 1 Z-105dBe/Hz {20kHz offset)
Resolution
3d3 bandwidth : 30Hz to 1MHz, switched at 1 to 3 steps
6dB bandwidth ¢ 2008z, 9kHz, 120kHz
Selectiviby S 15 1 (80dB : 3d4B)
Bandwidth accuracy : 1207
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Marker accuracy
Normal mode

Counter mode

{2} Amplitude specifications
Amplitude measurement range

Sereen display range
LOG mode

LIN mode
QP mode

Linearity display
LOG mode

LIN mode
QP mode

: Center frequency indication accuracy +

3pan accuracy

: Indicated frequency x refsrence oscillator

accuracy 71 count (span & 100MHz)
(Expect TG mode)

: -19dBu to +132dBu

: 120dB (10dB/div)

80dB (10dB/div)
50dB  (5dB/div)
20dB  {2dB/div)
1048 {1dB/div)

: 10div
: B0dB (10dB/div)

Provided the measurement range is 70DdB.

: 12.0dB/110dB, 11.5dB/70dB, +1.0dB/104dB,

10.2dB/1dB

: 15% of the fullscale
1 12.0dB/704B, +1.0dB/U0dB

Reference level indication range
v +1.0dBu to +150dBp

Refersnce level accuracy

Dynamic range
Average noise level

1.0V to 31.6V

: 30.3dB  +110dBy to +60dBu (after automatic

calibration)
15.7dB  +130dBp to +U0dBp {after automatic
calibration)

: -10dBy + 1.557(GHz)dB

(Resolution bandwidth 300Hz, video bandwidth 1Hz,
input attenuator 0dB, frequency 1MHz or more)

Secondary, tertiary distortion
: & -70dB  ~30dBm input

Frequency response

{Input attenuator 0dB, frequency 10MHz or more)

v 10.5dB  100kHz to 2GHz

$1.5dB 9kHz to 2.6GHz
(LOG mode, input attenuator 10dB, 20 to 30°C)
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Residual response : & +11dBu {Input attenuator 0dB, 75n terminator,
frequency S00kHz or more)

Resolution bandwidth switehing accuracy
: 10.3dB (after autematis calibration)

Video filter 1 Iz to 1MHz {switched 1 to 10 steps)

{3) Swesp specifications

Sweep time ¢ 30msec to 1000sz2c and manual sweeping
Sweep time accuracy c4 3%
Trigger mode -+ FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

(4} Input specificationsz

Input impedance : Approx. Thn
Y3WR £ 1.5 {10CkHz & © £ 2GHz)

(Input attenuator 2 1GdB)

Input connector : N cannacﬁor

Maximum input level : +132dBp (input attenuastor z 30dR)
150VDC max

Input attenuator : O to B04B (10dB steps)

Input attenuator switching accuracy
¢ 11.0d4B ($2.0GHz)
11.5dB (£2.6GHz)
{Input attenuator 10dB reference)

Detection mode : NORMAL, POSI, NEGA, SAMPLE

(5) Tracking generator specifications

Freguency rangs : 9kHz to 2.6GHz
Output level range : 195dBe Lo +55dBp Setting can be done in steps of
1dB.

Output level acourzcy 1 10.5dB (30MHz, +95dBp +20 to +307C)

Cutput levsl flatness : 3G.7dB (100kHz to 1.0GHz)
31.5dB [1G0kHz to 2.00GHz)
i2.0dB (9kHz to 2.6GHz)
{+95dBu output)
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Qutput level switching accur

Output spuriousness

TG leakage
Output impedance

Output VSWR

Minimum resclution bandwidth

Qutput connector

Output specifications
External memory function
Video ourput

Sound monifor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

Direct plot

Printer dutput

pg
¢
{

acy

: 11.0dB (100kHz to 1.0GHz)

12.0dB (9kHz to 2.6GHz)
(+95dBy reference)

: Harmonies spuricus level £ -20dB

Non-harmonics suprious level & -304B
(Output level +105dBu)

¢ ¢ +1dBy

v Approx. T

1.5 (100kHz to 2.0GHz}
2.0 (9kHz to 2.60HZ)
t <

(A +95dBi output)

300Hz

: N-connector

: IC memory card
: Approx. 1Vp-p, approx THn, composite

: The AM and FM sound can be monitored with an

approximately 8a earphone.

1 215V, U-pin connector

: X axis approx. -5 to +bV, output impedance

approx. 10kn
Y axis approx. 0 to +4Y¥, output impedance
approx. 220n

: The built-in GPIB interface allows data output

and remote control.

: Also, the built-in GPIB interface allows an

output of on-screen data to the R9833 plotter.to
have a hardcopy.

: The built-in GPIB interface allows

HP2225A7 to output a hardcopy of on-screen data.
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10.7 R3361NK Specifications

{7) Indication specifications

Indicated items : Waveforms, setting conditions, grid, label

CRT display unit : 5% inch

Trace : Two soresns of A and B

WRITE : 3ignal response from the analyzer is indicated at

every swesping.

VIEW : The WRITE waveform contained in the memcry, or
other contents in the memory are displayed.

¥AX HOLD : Indication of maximum signal level of during
repeated sweeping.

AVG : Indication of average signal leval during
repeated swseping.

{8) Other functions
Jooupied bandwidth measurement/Adjacent channel leakage power measurement
Multi-marker mesasurement

(9) General specifications

Using ambient condition : 0 to 50C
859RH or less

Storage temperaturs rangs : -20 to 60T

Power supply ¢ Line voltage range 90 to 132VAC or 198 to 250VAC
is aubtomatically selscted internally.
48 to 66Hz

Power consumption 1 220VA or less

Dimensions : Approx. 330(W) x 177(H) x U50(D) mm

Ma=zs : Approx. 17kg
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10.8 R3361K Specifications

10.8 R33671K Specification
(1} Frequency Specifications
Measurable bandwidth : GkHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy
: #(3% of the span + center frequency X
reference oscillator accuracy + 20Hz)
(span & 2MHz)
1(2% of the span + center frequency X
reference osclllator accuracy + 50Hz)
(span > 2MHz)

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillabor accuracy

Aging ;32 % 107% per day
1 % 1077 per year
Temperature stability : 15 x 1073 (from 0 to +507C, +25C as a reference)

Fraguency span
LIN mode : 1kHz to 2.60Hz, and O
LOG mode : 1, 2, or 3 decades of apan can be selected within
the range from 1CkHz to 1000MHz.

Frequency span acecuracy
LIN mode , : 13% of the span (gpan > 2MHz)
#5% of the span (span < 2MHz)

Frequency stability
Residual FM : 50kHz p-p or less (span > 10MHz)
2kBz p-p or less (10MHz 2 span > 2MHz)
‘ Z20Hz p-p or less (span £ 2MHz)
Frequency drift : 300Hz/min. or less (span § 2MHz, at a constant
tempsrature after an hour of warming up)

Side band noise : {-105dBe/Hz {20kHz offset)
Resolution
3dB bandwidth : 30Hz to 1MHz, switched at 1 to 3 steps
6dB bandwidth : 200HzZ, 9kHz, 12CkHz
Selectivity : 5150 1 (60dB : 3dB)
Bandwidth accuracy : 120%

10 - 37 May 25/95



R3261/3361

SPECTRUM ANALYZER
INSTRUCTION MANUAL
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Marker accuracy
Normal mods

Counter mode

(2) Amplitude Specifications
Amplitude measurement range

Screen display range
LOG mode

LIN mode
QP mode

Linearity display
LOG mode

LIN mode
gF mode

: Center frequehcy indication accuracy +

3pan accuracy

: Indicated frequency x reference oscillator

aceuracy 11 count {span & 100MHz)
(Expect TG mode)

: =130dBm to +25dBm

: 120dB {104B/div

)
80dB {10dB/div)
50dB  (5dB/div)
20dB  (2dB/div)
10dB  (1dB/div)

1 i0div
: 80dB (10dB/div)

Provided the measurement range is 70dB.

{12.04B/110dB, 11.5dB/704B, 11.0dB/104B,

0.24B/1dB

: 354 of the fullscale
: #0.2dB/T70dB, 11.0d4B/40dB

Reference level indication range
: ~109.9dBa to +40,0dBm

Reference level accuracy

Dynamic range
Average nolse level

0.715uV to 22.48V

: #0.3dB  GdBm to -50dBm (after automatic

calibration)
10.7dR +20d4Bm to -T0dBm {after automatic
calibration)

: =121dBm + 1.55f(GHz)dB

{Resclution bandwidth 300Hz, video bandwidth 1Hz,
input attenuator 0dB, fregquency 1MHz or more)

Secondary, tertiary distortion
: 2 -70dB  -30dBm input

Freguency response

(Input attenuator 0dB, frequency 10MHz or more)

: 10.5dB  100kHz to 2GHz

11.5dB  OkHz to 2.6CHz
(LOG mode, input attenuator 1048, 20 to 30°C)
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Residuzl response i £ ~100dBm {Input attenuator 0dB, 75p terminator,
frequency 500kHz or more)

Resolutioh bandwidth switching accuracy
: $0.3dB (after automatic calibration)

Video filter ¢ iHz Lo IMHz (switched 1 to 10 steps)

Sweep Specifications

Sweep time : 30msec to 1000sec and manual sweeping
Swesp time accuracy : % 3%
Trigger mode : FREE RUN, LINE, VIDEC, EXT, TV-V, SINGLE

Input Specifications

Input impedance : Approx. 50q
VSWR £ 1.5 (10CkHz i f < 2GHz)
VSWR < 2.0 (SkHz ¢ £ £ 2.6GHz)
{Input attenuator 2 2 10dB)

Input connector : N connector

Maximum input level ¢ +25dBm {input attenuator 2 304B)
450VDC max

Input attenuator : 0 to B0dB (10dB steps)

Input attenuator sWitchlng accuracy
: £1.0dB (£2.0GHz)
+1.54B ($2.6GHz)
(Input attenuator 10dB reference)

Detection mode : NORMAL, POSI, NEGA, SAMPLE

Tracking generator specifications

Freguency range ! QkHz to Z.6GHz

OQutput level range : OdBm to -50dBm Setting can be done in steps of
1dB.

Output level accuracy : 10.5dB (30MHz, ~10dBm, +20 to +307C)

Output level flatness : +0.74B (100kHz to 1.0GHz)

+1.5dB {9kHz to 2.6(GHz)
(-10dBm output)
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Output level switehing accuracy

Qutput spuriousnsss

TG leakage
Qutput impedance

Output VSHR

. 41.0dB (100kHz to 1.0GHz)
42.0dB {SkHz to 2.6GHz)
{-10dBm refersnce)

. Harmonics spurious lsvel £ -20dB
Non-harmonics suprious level < ~-30dB
(Output level OdBm)

: $ -110dBm
: Approx. 50a

1.5 (100kHz to 2.0GHz)
2.0 (9kHz to 2.6GHz)
t <

S
S
{ ~-10dBm oubput)

A

Minimum resolution bandwidth

Output connector

Cutput specifications
External memcry function
Video ourput

Sound monitor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

Direct plot

Printer output

: 300Hz

: N-connector

: IC memory card
. Approx. Wp-p, approx 75a, composite

. The AM and FM sound can be monitorad with an
approximately 8p earphone.

: 115V, b-pin connector

. ¥ axis approx. -5 to +5V, output impedance
approx. 10kn
Y axis approx. 0 to +UV, output impedance
approx. 2200

: The built-in GPIB interface allows data output
and remote control.

: Also, the built-in GPIB interface allows an
output of on-screen data to the R9833 plotter to
have a hardcopy. :

: The built-in GPIB interface allows
Hpo225A) to output a hardeopy of on-screen data.
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(7}

Indication specifications

Indicated items

.CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

Other functions

: Waveforms, setling conditions, grid, label
: 5.5 inch
: Two soreens of A and B

: Signal response from the analyzer is indicated at

every sWweeping.

: The WRITE waveform contained in the memory, or

other contents in the memory are displayed.

: Indication of the maximum signal level of repeat
~ 3weeping.

: Indication of the average of repealt sweeping

Occupied bandwidth measurement/Ad jacent channel leakage power measurement

Multi-marker measurement
Gensral specifications

Using ambient condition

Storage temperature range :

Power supply

Power consumption
Dimensions

Mass

+ 0 to 50C

B5%4RH or less

~20 to 60T

: Line voltage range 90 fo 132VAC or 198 to 250VAC

is automatically selected internally.

ug to 66Hz

: 220VA or less
: Approx. 330{(W} x 177{H) x U50(D) mm

: Approx. 17kg
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10.9 Opticns and Accessories
Option

Option 80 @ RS-232 interface
& Gated sweep function

Option 81 #® Controller function (including an editor function of a
parallel I/0 and a serial 1/0, Standard function for
R3361NK/R3361K)

@ Gated sweep function

Separate accessory

R3551  EBMI preselector

R16056A Transit cass

R162114 Carring cass

AD2804  Front cover

A09505 Memory card (32k byte, 5 pieces)
AO9506 Memory card {128k byte, 5 pileces)
ACZ2034  Panel mount kits

A022%5  Rack mount kits {JIS)

AGZUSS  Rack mount kits (EIA)
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11, OPERATION DESCRIPTION
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11.1 Description of Operations

11.1 Description of Operations
See the block diagram in Figure 11 - 1.

R3261D/3361D consists of the following blocks: *RF', which converts
signals of a frequency from SkHz to 3.6CHz (9kHz to 2.6GHz in
R3261C/3361C) into IF signals with a frequency of 3.58MHz; 'IF-A/D', which
determines the resolution bandwidth and converts amplitude signals from
analog to digital; and the controller that conirols the former two.

2dding to the above, R3361C/CHN/D has TG, which outputs freguency
synchronized to the input fregusency.

(1) RF

The input signal is input to the first mizer via the input attenuator
{0dB to 5948B, 10dB steps) in the RF.

The signal input in the first mizer is mixed with the synthesized
signal generated by the YIS synchronized oscillator of 4GHz to 7.6GHz,
and is converted to the IF signal of 4.06642GHz. The converted signal
goes through the 4GHz bandpass filter to remove the undesirable signal
added in the first mixer, before going to the second mixer.

The 4GHz signal input in the second mixer is then mixed with phase
locked oscillator signal of 3.84GHz, converted into the secondary IF
signal of 226,42MHz, and then input to the third mixer.

In the third mixer the signal is mixed with the 200MHz signal by the
frequency reference source to be converted into tertiary IF signal.

Then the signal is input to the fourth mixer, mixed with the 30MHz
signal from the frequency reference source, and the 3.58MHz final IF
signals are output. The final IF gignal of 3.58MHz is input to the
1F, the next stage, Where the resolution bandwidth will be determined.

(2} IF+a/D

The IF comprises the L/C filter that determines the resclution
bandwidth in the range from 1MHz to 10kHz, the crystal filter for the
range from 3kHz to 30Hz, and the step amplifier that determines the
reference level.

Resolution bandwidth and reference level of the IF signal are

determined as it passes through the IF., The signal is then input in
the LOG amplifier in the display block.
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7.7 Description of Operations

{3)

(4)

" The signal input in the LOG amplifier is compressed, detected and

input to the A/D converter. The digital signal converted from analog
is transferred to the controller,

Controller

The controller sends necessary data from the microprocessor to RF,
IF-A/D, and TG (for R3361C/CN/D only).

TG (For R3361C/CN/D only)
TG in R3I361C/CN/D mixes the first IF frequency of 4.066GHz and

synthesized signal of 4GHz to 7.6GHz to output the signal tracing the
input freguency.
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11,2 Block Diagram

11.2 Block Diagram
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A.1 List of Softkey Menus Corresponding to Panel Keys

List of Softkey Menus for Panel Eeys

Softkey menus to be consecutively displayed by the corresponding panel key

are shown in the diagrams on the following pages,

Item
number

Panel key

Remarks

(1
{2)
(3}
(4)
(5}
(6)
(7

CENTER FREQ key
FREQ SPAN key
START key

STOP key
COUPLE key

REF LEVEL key
MENU kay

FPUNCTION section

Key B or key B

TRACE section

(2}

GPIB ADRS (SHIFT + LCL) key

GPIR section

(10)
(1
(12)

SAVE (SHIPT + RECALL) key
RECALL key
DEPINE key (SHIFT + USER) key

(13)
(14}
(13
(16)

ON key

PEAR key

MER key

MULTI MER (SHIFT + ON} key

MAREER section

(17)
(18)
{12}
(20)
(27)
(22)
(23)
{24}

CAL (SHIFT + 7) key

PLOT (SHIFT + 8) key
LABEL (SHIFT + 9) key
MEM CD (SHIFT + 4} key
TG key

EMC (SHIFT + 1) kevy

M.W (SHIFT + 0) key
FUNCTION (SHIFT + 6) key

DATA section

in the order below:
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" A.l List of Softkey Menus Corresponding to Panel Xeys

{1} Center Frequency

s
SLZE
CF STEP
CAUTO
FREQ QRS
ONJCRE

-1 CENTER FREQ

{2} Freguency Span

FREQ SPAN

(3) start Frequency

..... T T
ON/OFF

START

- 3 Mar 13/89
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A.,1 List of Softkey Menus Corresponding to Panel EKeys

(4) Btop Freguency

s - ©OFREG oy
A T N 72 L I

+/-

(5} Couple

COUPLE RBY

o

ALL AUTO

+
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A.1 List of Softkey Menus Corresponding to Panel Keys

{6) Reference Level

REF LEVEL L odB/div

8/12div

LINEAR L X1

uniy o G

din¥
3 #B o ¥V
dB u Venf

L dBp¥ :

CUREF R
.. ON/OFE

A~ 5 Mar 13/89
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2.1 List of Softkey Menus Corresponding to Panel Keys

(7} Menu

MENY

© DETECTOR

?......-S.E.‘I.EA.E..P.,...h.r.n...:"..
. MopE

TRIGGER |

FREE RUN

L SINGLE

TRoRMAL T
CBET
oS ‘

- SKEPLE .
PORET

S
LSwEEp
UANUAL
;. sweep
TTRHkR :
i, S4eep ¢
wiNDOW ;
COMK PABSE
COB/OFF

E‘-. .ﬁ.s..Fu .i;.i.ﬂ..ﬁ........ .
74—

5

| NEXT MENY

Notel

Note2

CUERRTIETTT
ON/GFF

i i—
i ADDRESS

L PREV NEND |

AM

FH ;
T —

HAX

TR

VOLUEUE
4y

R —
IS LZAY LU

DX /OFF

Notal: The menu is displayed only when the span length is less than 10k,
Note2: Display the devices eguipped with Option 8%,

A

&
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(8) A or B

0 oa or - 1p WRITE

o AB
HAY HOLD
e AR
AV CAVG A (BT
LAY sTsk
CRO(B) PAUSE

SO
LACONT

O ONORM T NORM A (BY
A B o DN/OFF

O CORRECT :

L SAVE

" DSP LINE

;. DN/gFE

. INSTANT ‘

. NORM A (B)

{9) GPIB Address

SHIFT

LCL

No softkey menu preovided.
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A.l List of Softkey Menus Corresponding to Panel Keys

{10} Save

SHIFT

s
. EXECOTE
SAVE

JLILE

RECALL

TWRITE
.. PROTECT
~ TRACE ;
OB

(11) Recall

CRECaLL

RECALL | eyxpcure

T 7
(NORMAL

{12) User Define

SHIRY

S
ACTEIVE
MEMRER

LACTIVE

ENTER

Rl
. MEMBER

ALL ;
CIMITIAL

RETURN §

USER
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A.l List of Softkey Menus Corresponding to Panel Keys

(13} Marker on

o NURMAL"””E F?f?

CMKR o
©UNDRYMAL : :

AN

A MR CONEKT MEND

. x dB
LonwreR LEFT

FIHED WK )
L ON/OFF o migHT
e | CURELZABSTT
e L /ABSZ ¢

.
. MENY

COUNTER  © 1 kiiz
190 Hz
108z
1 j
CFORWARD
/BACK

S cobNTRR
i DN/DFR

SIG TRK
JONZORE

NOISE/Hz | dBa/z
. OB V/RE

SR LS

A -9 Jul 23/90
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aA.1l List of Softkey Menus Corresponding to Panel Kevs

{14} Peak Search

PEAK NEXT PK
T
P RIGHT
NEXT K
L LEFT
CUUNEXT PK
L MAXMIN

MIN

oL MENU

NEXT MIN |
PKOCONT
D L7AU .
UPK RANGE
L UR/RULL

FAND VAN |

PR

{15) Marker -

T
EF
WER —
- REE
HEKR A '
SPAN
WER
. LF STER -
MER A
L BRSTER
CTUNEXT LOMKR—
o MEWU ¢ MK STEP
CTMER AT
MK STEP
MK OSTEFT
o SIIE
MK STEP
CAUTO

HER—

L OMENU

A - 10 Oct 31/91
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A.1 List of Softkey Menus Corresponding to Panel Keys

{16) Multi-marker

Suier

an MKR %
GH/OFF

fHKR Yo

L ACTIVE
| HKR ;

]
1
]
s
t i
' 1
'

MKR DISP:

DOER/LOW

CNEXT i MKR LIST
CWENE ©onssE

| MKR LIST | PLOT OUT |
PLOT OVER

. PLOT OUT ;
. SEPARATE |

LT 06T ¢
ALY

LpLoT
| CANCEL
' pREY
. UENU

A~ 11 Sep 5/90
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A.1 List of Softkey Menus Corresponding to Panel Keys

(17} Calibration

SHIFT

i

CAL ALL
e

GAIN

LLTEM

CAL 8IG

ON/OFF

“EREoRL

ON/OFF

CAL CORR

CON/OFE

et
AT

CUUESTEP
L AMPTD

RB¥

seitcH

e

LINEAR

T AMPTD
CMAG
76

A~ 12

TRACKING |

(R3361C/CN/D only)
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{18) Plot

R ———
LTYRE L
PLOT
CHODE
PLOT AR
LRORM e SIZE
RO
DIVISION

. LOCATION

PEN

...?l.;.n.'i\.“:..,.......i
(AUTO/MNL

RETURN

. .._.'-I‘.A.L-k.y...........
ADRESBLE

. BXBCUTE |

(19} Label

SEIFT

R
LLOEK BN
ChPS
LOCK BFF

9

RETURN
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A.l List of Softkey Menus Corresponding to Panel Keys

(20) Memory Card

SHIFT

VGLUME
4 o
MEND
RUNI
MENY ‘
CsToRp

"{21) Tracking Generator

T6 LEVEL |

FREQ CAL
JAETD
FRER CAL
MANUAL

BRF |

A - 14 Sep 5/90
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(22) EMC

SHIFT

1 FIELD STR | ANTENNA | DIPOLE

LOG PERD

CURNTERRA T EBRREET
| CORR i OW/ORR

;“””NEK?““"""
P MENU

EBRRECT T
. ON/OFF

Note: "Note2® is displayed only when "Notei® is set in the MODIFY,
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2.1 List of Softkey Menus Corresponding to Panel Keys

: ap :

L ow/OFF

apF BW ;

@B
200 bz

GF BY

P BwW . :
120 Kbz |

L!MiTLIMI'EA
i JLINEA L ON/OFF

L MENU

CLIMITTA :
. ON/JOFF

Note: "Note2® is displayed only when *Notel®™ is set in the MODIFY.
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A.l List of Softkey Menus Corresponding to Panel Keys

{23) MEAS WINDOW

SHIFT

WiNDOW
L

CUNENT TLUCATE
LOMENU X
CUTTLHEATE ;
Yy

O X

Ay

T

oSTARY
WINDGH
sTep

CWINDDW :
UPPER

Wioow
CLOWER

. ABS DATA

RETURN |

A - 17 Sep 5/90
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A.1 List of Softkey Menus Corresponding to Panel Keys

(24} FUNCTION

SHIFT
6 Hote 1
(GBW
RN T
Note 2

PRINTER : NORMAL

CHALE
COTALK
.. ADES 01 -

cawem, |
UPRINT :
' RYECUTE |

Notel: Display for only devices equipped with Option 81.
NoteZ: Display for only devices equipped with Option 80,
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A.2 Glossary
IF Bandwidth

A sgpectrum analyzer employs bandpass filters (BPF)} to differentiate
various frequency components of the input signal. IF bandwidth is the
range of frequencies centered about the intermediate freguency limited by
the ~3dB amplitude points. (See Figure A-1 (a).) An optimum BPF
characteristics must be selected according to the sweep width and sweep
speed. The R3261/3361 spectrum analyzers optimize the BPF characteristics
based on the sweep width. 1In general, the narrower the IPF bandwidth is
set, the finer is the selectivity (resolution) of the spectrum. Hence,
sometimes the most narrow IF bandwidth possible is used as a measure of
the resoclution of the spectrum analvzer. (Figure A~1 (b).)

W TV

]
1
‘!
rt
1
‘l
1)

:
PO
J s 1

IF bandwidth Resolution
{a) {b)

Figure A - 1 IF Bandwidth

Gain Compression

If an input signal is greater than a certain value, the CRT display cannot
indicate the correct value. This causes compression of the effective
indication as the input signal 1s increased. This process is termed the
gain compression., Generally, the value of the level range within which
one decibel of gain compression takes place is used to indicate the input
signal range linearity.

Input Sensitivity

Input sensitivity is the minimum input signal that the spectrum analyzer
is reqguired to detect. SBensitivity is related to the noise gensrated by
the spectrum analyzer itself, and depends on the IF bandwidth to be used.
Generally, input sensitivity is taken as the average noise level at a
minimum IF bandwidth of the spectrum analyzer.
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Maximum Input Level

Maximum input level ig the maximum level allowed in the input circuit of
the spectrum analyzer. The level can be varied by an input attenuator.

Residual FM

Residual FM is the short-term jitter or undesired FM deviation of local
oscillators. Residual FM in a spectrum analyzer is expressed as spectrum
space of the jitter per unit time, and its symbol is p-p. This limits
measurement resolution of residual FM contained in a signal to be tested.

‘Residual Response

Regidual response is the level of spurious signal generated in the
spectrum analyzer, referenced to the input level. Residual response is
caused by a certain signal leakage, for instance, the output of local
oscillators in the spectrum analyzer. It may disturb analysis of an input
gignal of very low level.

Ouasi Peak Value Measurement

Interference noise in receiving radio waves often appears as an impulse.
Such interference noise can be objectively represented as a function of
the peak value of the pulse. The guasi peak value is measured under some
specified conditions, including the measurement bandwidth and detection
time congstant. The Japanese JRTC and international CISPR are the two
prevailing standards of this guasi peak value measurement.

Freguency Response

Generally, the term freguency response is used as a characteristic showing
relative amplitudes at different freguencies (that is, the fregquency
characteristic). The frequency response of the spectrum analyzer is taken
as the frequency characteristics (flatness) at different input fregquencies
in input attenuator, mixer and other units. It is expressed as ¥ dB.

- Zero Span

Zero span is one of the modes of operation of the R3261/3361 spectrum
analyzer, where sweep over a certain frequency span is not carried out.
Instead, sweep is performed on an arbitrary specified freguency, and the y
coordinate represents the time parameter.

Spurious Signals

Spurious signals are undesired signals. They may be classified into the
following three categories by their nature:
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Harmonics: Harmonics are generated by a part of the spectrum analyzer
{generally by the mixer} when an ideal non-distortion signal
iz applied to the analvzer. The level of the harmonics

represents the harmonics distortion measurement capacity of
the analyzer.

Nelghborhood signals:

Small spuricus signals generated at near frequencies to a
single pure signal applied to the spectrum analyzer.

Non-harmonic spurious signals:

Spurious signals of a specified frequency generated by the
spectrum analyzer itself. Also termed residual response.

Noise Sidebands

The ncise sidebands are usually regarded as a measure of oscillation
purity generated by oscillating equipment. In the spectrum analyzer,
local ogcillaters and phase lock loop generate noise near the spectrum
displayed on the CRT screen, reducing the analysis precision of the
analyzer, The noise sidebands means the range of analyzable bandwidth of
external signal noise, apart from the specified intrinsic side bands.
Noise side band characteristic of a spectrum analyvzer is defined as
follows:

(Example]

In 1 kHz of IF bandwidth, -70dB apart from the carrier frequency by

20kHz. Otherwise, the noise side band characteristic may be expresged
indirectly by the noise level, generally represented by the energy present
within 1Hz of the bandwidth. (Bee Pigure A~2 (b}.)

In the latter form, é signal of -7048 within 1kHz of the bandwidth must

have lower energy in 1Hz of bandwidth, by 10 log 1Hz/lkHz [dB] = APPrOX.
304B. Hence, in lkHz of IF bandwidth, ~1004dB/Hz apart from the carrier
frequency.
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LB

i 1 > o

téGZ[]Ml;:in

(a)

Figure A -~ 2 Noise Side Bands

Bandwidth Selectivity

Graphically, bandpass filter shows the attenuation characteristic of
normal Gaussian distribution, instead of the rectangular shape.
Therefore, a small signal may be concealed under the skirt of a nearby
large signal. {See Figure A~3.}) Because of this, bandwidth at the
specified attenuation polnt needs to be specified. The ratio of 15:1
{6048 to 3dB) is used as the bandwidth selectivity for the R3261/3361
spectrum analyzer.

60 dB

(a) Differentiation of
twey signals of
different levels

(b} IF filter selectivity

Figure 2 - 3 Bandwidth Belectivity
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Bandwidth Accuracy

Bandwidth accuracy is the factor representing the IF filter bandwidth
accuracy, expressed as the deviation from the nominal value of the -3d4B
amplitude points. This factor little affects level measurement of normal

continuous signals, but must be taken into consideration in noise signal
level measurement.

Bandwidth Switching Accuracy

For spectrum analysis of signals, a choice of multiple IF filters instead
of a single one is provided for optimum resolution of a given scan width.
Bandwidth switching accuracy iz the meximum error in measurement that may
result from analysis of an identical signal, caused by switching the IF
filters and thus varving the los8s.

ldf&’!‘

F
i
|
3

A

»:::"““'-m-—m_.

Figure A ~ 4 Bandwidth Switching Brror

Reference Level Display Accuracy

Reference level display accuracy is the absolute accuracy of the
indication expressed in dBm, or 4By, of the reference level, which is set
at the uppermost scale on the CRT screen. The reference level is used to
measure the absolute level of an input sgignal in decibels. The reference
level setting can be done by using the IF GAIN key and the inpuk
attenuator. ‘
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Refarece Lavel

=

Figure A - 5 Reference Level

Voltage Standing Wave Ratico (VBWR)

Voltage standing wave ratio is the ratio of voltage at a loop (maximum) to
the value at a (minimum) node in a stationary wave system, which is formed
by progressive and reflected waves generated by the spectrum analyzer
connected te an ideal nominal impedance source. This factor can otherwise
be expressed as reflection cosfficient or reflection loss.

See Figure 2-6. If signal By sent from the transmitting party should
have been transferred to the receiving party {(gspectrum analyzer inlet)

without any loss caused by mismatching of impedance, stc., the received
signal Ey would be egual to Ep. Ctherwise, if part of the signal is
reflected and returned to the receiving party because of mismatching, the

ratio of the reflected wave to the progressive wave is given by the formula
m = ER/EG

where m is the reflection coefficient and Ep and E, are the voltage
levels of reflected and progressive waves, respectively. The ratio (in

decibels) of the reflected wave Ep to the progressive wave Eg is the
reflection loss.

Reflection loss = 20 log ER/EQ {dB] VSWR
{Ep + Ep)l/{By - Eg)

i

VEWR ©<an be expressed related to reflection coefficient:
VSWR = (L + fm D/~ 1 m ]}

where VSWR vary from 1 to infinite. VSWR approaches 1 as the impedance is
equalized.
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(Signal beirng measured) Spactrum analyzer
Epn at the Ey at the
Lransmitiing] ~——> "R recaiving
party party

Progressive Reflected
wave wate

Figure A ~ 6 VSWR

Spurious Response

Spurious response is the harmonic distortion generated in the input mixer
as the signal level is increased. The range free from spurious response
varies depending on the fundamental wave input level. 1In the example
shown in Figure A-7, -70dB display level corresponds to the input level of
-30dBm. If a signal of excess level is input, the input attenuator
decreases the signal to be applied to the mixer to an adequate level.

[ I I
-10 —Fundamenta
-20 f}/ g Znd order
Display-30 ¢ Harmonics
level 40 7
-5
-&{ Y
“80 /
"gﬁ ?’
-104 7 rd order -
~-110 Y] i Harmonjcs
okt d
-0 -~40 ~-20 0 +Z20 dBm
Input levsl

Figure A - 7 Spurious Response
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Y¥YIG~-tuned Oscillator

As first reported by Griffiths in 1946, ferrites of garnet group
represented by Yttrium Iron Garnet {(YIG) mono crystal show electron spin
resonance at microwave frequencies, The resonance frequencies are
linearly proportional to the direct magnetic field applied. This
characteristic holds through a wide fregquency band. With these
properties, precise tuning in wide frequency band is accomplished by
varying the exciting current of the electromagnet producing the magnetic
field. This type of oscillator is widely emploved as the local sweep
generator in spectrum analvzers or automatic microwave freguency counters
made by ADVANTEST.
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A.3 Level Conversion Table

dBm/50%, dBm/751, Vrms, W/500R, dBu, dBv conversion table
dBa/734 4By dBa/50C diu Veas B/500
+30dBa ~ = T
- == 3¥rns L 500l
+20dBn —f— +10dBY r— 130dB 2 - -
+2dbs — = 1000k
T - i . L 50ml
+10dBa —— 0dBY — 12084 — |Vras ¥
+10d8a ~ F 10m#
-+ o _ - 5000 ras T
0dbn —— - 1060V - 11068 o f 1
{ldBs — - o
- B - L 580 uu
~10dB —j— ~20dBY — 100462 — 100a¥ras T
=1(dBa — 106 ui
L . h : b S0mYrms L 30uy
2048 —— ~304BY L 5048 . .
~PdBm — b 10
- r~ "~ Lo Sk
=30dBn —— ~d0dBY — 3048 4 “ 10sVeos -
eomreeearinid ) ~30dBes - 1.2l
; -4 o b SaVras L 30004
~40dBa —— ~S0BY _ — T0dB e 8 =
.  ~40dBa — - 100n#
o< ~ " — 3GnH
-50d8y —— ~B04BY - 60dB - lalrms L
=50dBm — — 1604
o u e 500 4 Vems L. Sad
~50dEm —— ~TGdBY b 5048 22 L =
-6d8s — L 1aW
-70dBa —— ~B04BY JyTy _
i0dBa 40dBx 100 4+ ¥rus 04BY = 1Vrms
-T0dBa -
1 N - 50 uras 0dBu = TuvVrms
i X 048Bm = 1@
-80d8a —— ~90dBY — 30884 - R = 508
-86dBm
-00dBg —— -100dBY e 208 22 — utres

Figure & - 8 ILevel Conversion Table
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[2]
IV/nGHz output terminal csae..

[A]

A-KE&Y sovcssevcosavacsncocnaa
AC couple casvsccscosssssvosa
ADJ soevecssassvassnoncacesas
AM 5ignal sesssesscecncnnvese
ASCII format .ccessessesossns
ATT o ecsvoosnnnsoonscssnoasss

A[}TO e 8 R0 L DB YD OD SO BE D OEOD YD R D

AVERAGING M0ode sescconcosnnne
ACCEES0LIeS sessvsnsscccnasea
Active MArker c.ecescsosssecoes
Active tr8cCe ssvsccccsssesnco
Adjust Channel Leakage Power
Measurement ....cconcocas00m
Antenna Correction Function .
Arrangement of PIO 36 pin
connector terminal coscocoss
Arrangement of Pin Connector.
Arrangement of SI0 25 pin
D-sub connector terminal ..
attenuabion s.ecoeessacoscasss
Audio Monitor socesmssssenssa
Audio Monitor Function ..eoes
AULO FUncCtion s.essscevsccsas
Average Power (Pave) {(dBm) ..

[B]

B-k@Y cavsnvrsarennsscsssnsna
BLANK MOde .cssnneswosssoascss
Back space key ssouwsvscescssos
Bandwidth ACCUIBCY sssssasasoe
Bandwidth Selectivilty sscsess
Bandwidth Switching Accuracy.
Basic Operations .eswsevssasecs
Before Turning This Analvzer

Gn DAL DD B E N DAL RE S E SRR D DB R

Binary format ..iencscosconoss

BB = s B 0D~ B Lo RO
H
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[cl

2 -5 CENTER FREQUENCY K€Y oessvanno
CF STEP STZE seusvosssessnons
COUPLE K@Y wsvssonccosooscsna
CRT display sssevcesscsassssoe

- 3 Calibraticn Function .c.eeeces
- 2 Carrier Frequency { )} cescasa
- 122 Cautions on Memory Card sose..
-5 Center Freguency esscocssansss

- 29 Changing the Active Maker ...
16 Channel Selection Command ...
- 17 Channel Setup Command .ceeses
- 34 Channel Setup Function ...cee
-3 Character scosesssocoscnoassas
-~ 53 CheCk couocscssnsvossacscsssss
- 53 Chacking Accessories .seseses

Cleaning ssssscacanoscnsnacane
122 Connector for AC DOWEL sesses
117 Constant 1OSS cessesacsasrase

Controller covevrccsnasosnsnss

o b
b

4 ~ 141 Controller output terminal

4 — 140 (Option) ceesscsscssonescnace
Co0ling fan ssecosesssscsnscs

4 ~ 140 Counter Mode .socscsccencsnaa

5 - 11 CoUPle sevacosssnenscsassaoas

4 - 29

9 - 4 [D]

9 - 17

6 - 15 DATA SectiOn cssrssscesonaass
AB/A1V sscsssscssoncoensncoss
DEFINE k&Y svesassvcvnsncecsa
DISPLAY UNIT .tqcvevsssscasnass

2 -3 DRIVE 13MP saceossnasssennoas

4 — 33 Data Input Function ..ecseess

Z - 4 Data KNob soescvessscasnscnsa

A -~ 23 Delimiters seeceensvonsassasns

B o~ 22 delta X sooavesnsosnnssscssns

A - 23 delta ¥ seesswoccccosssesasse

3 -7 delta Markes coeovessscosanos
Degcription of Operations ...

- & Detector ..acsecsscsssssnsaocs
- 29 Biagnosis ceseesonasoansccocns

Display Line ssesssccassoscoss
Display LiNe sevsveccnonsoscss
Displaying the List ..u.seeaas
Dynamic RANGE suscenssosnonase
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BJECT bUutton cssscsocsaunnsscs
EMC FuUnctiofn seescscesssuasnes
EXAMPLES OF MEASUREMENTS ...
Environmental Conditions s.a..
Erasing the Marker cc.eassose
External trigger «sosssecsvasas

[F]

FM Wave cssccssssssnssnsnsosa
FREQ CAL AUTO .i:oessssnsccsas
FREQ OFFSET sccecessasossanss
FREQUENCY SPAN kKeVY sesocsesone
FUNCTION Section ..scrsessess
Freguency OFFSEL sonsouovanos
Freguency ResSpoONsSe .csassesess
Frequency SPAan ssecscesusssens
Front Panel s.sscsssssannssas

FUSE ssonnsnosssassevosanansss

[G]

GO or NG Judgment Function ..
GPIB a0csvsenssesnscsssssssnans
GPIE Bus Line Configuration .
GPIB Connector Pin
Configuration sesascsanosnes
GPIB Interface Functions ....
GPIB Remote Programming aess.
GPIB Remote Programming csses
GPIB 5eCtiON sasasssansensvaas
GPIB address sething sssessse
GPIB Code ssusocstsccuossssnas
GPIB COA8 asceonssssanssaanss
GPIB command .scseccscansosaeca

GPIB connectoOr sosascssssasosn
Gain Compression s.ssressnans
Gated Sweep Function .:o.ecns
Gated sweep control terminal.
GloSSary ccsovvssvussavenonss
Graticlle ..ecsssvescansnsscnc
Ground terminal ..csescosonoa

]

High-speed/Normal RECALL

MOAE sovseronnssconrsnrnansss

™ o et O PO

SRS b D oA BN B s R

~ -3

[ R s N s IR e JE o QY -t S R

B b

110
1

11
20

i36
19
30

82

[1]

I7 Bandwidifh sesecssvaccssnas
IF moniter output terminal
{option) ceecacsvssssancssascs
INPUT connecior scsssascossos
INTENSITY control c.sisessvoens
Indication of installed
OptiONS ascesssessscssnsccasa
Initial Setting [Parameter) .
Initializatlon csesacscscesscn
Initializing the Memory Card.
Input ccsecosavsnscosssscessca
Input Attenuator sssscsswssoos
Input Format (Listener) .eeas
Input Sensiftivily sess0eesees
Input/output gselector switch.
Inputting Signal .csevecosses
Inserting and Removing Memory
Card secscnasvassnosasssssns

ingsertion lOSS sacessecsnssos
L]

LCL k2V sscoscsnssssacssesson
LINEAR MOde® sswsssonsssasases
Label FPUnction ss.escoscsassss
ievel Conversion Table casess
Life of Back-up Battery coees
Limit Line Function s.ssessas
Limit Voltage Value seowesssee
List of Softkey Menu sessnsse
List of Softkey Menu A or B .
List of Softkay Menu
Calibration cosscesssassorcos
List of Softkey Menu Center
FredquenlCy csscsscssnssssosusa
List of SBoftkey Menu Couple .
List of Softkey Menu EMC ...
List of Softkey Menu
Frequency SPAN sa.cscoseassas
List of Softkey Menu GPIB
Address seowonsecsanssncseson
Lizt of Softkey Menu Label ..
List of Softkey Menu MEAS
WINDOW . c2vwsonsennvoossssaasae
List of Softkey Menu MER .o
List of Softkevy Menu Marker
ON cesossnscanososcmnoncssssas
List of Softkey Menu Memory

CAYG acenonnaonsstscnnasasos

A~ 19
2 -5
2 - 2
2 - 2
2 -6
3 -4
3 - 4
4 - 100
3 -3
4 ~ 16
7 - 22
2~ 19
2 -5
3 -2
4 - 99
5 -5
2 -3
4 - 20
4 - 93
A - 27%
4 - 97
4 - 116
5 - 15
A - &
A -7
A~ 12
A -3
A -4
A ~ 15
2 - 3
a -7
A~ 13
A - 17
A~ 19
A -9
B o~ 14
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List of Softkey Menu [M]
Multi-marker swsoscsoscconss A = 11
List of Softkey Menu MARKER S2Ction sscscssessccce 2 = 4
Of the CH Re€Y cssvscsancssos 9 — 13 MARKER Section Functions .... 4 - 38
List of Softkey Menu ON .0eee A ~ O MAX HOLD MOde savsensssssesse 4 — 34
List of Softkey Menu OPTION . A& - 18 MENU K€Y esawsssnasevscoceoce 2 — 3
List of Softkey Menu Plot .aw A - 13 MIN SEARCH ..cancsnsssocnoane 4 ~ 46
List of Softkey Menu Recall . A - 8 MKER Ke&Y sevcncancacesanasan 2 = 4
List of Softkey Menu Marker sussseccsssnssssvsncea 4 — 38
Reference Level .caceceoscss A = 5 Marker .iscecscsscscvsnnsecsse 4 — 53
List of Softkey Menu SHIFT Marker Step 5i2@ .sesssevesse 4 = 51
+ ON 2sseccovanscsoncassosse A — 1} Marker ssesssascevsscsnaan & — 50
List of Softkey Menu SHIFT Maximum Input Level ..ececooea A ~ 20
7 cseanacsencosocsasnsonea A — 12 Maximum input level c.ewscese 3 ~ 2
List of Softkey Menu SHIFT Measuring Function ceesssesee 4 = 106
+ 8 scscsescssacescesansenss A — 13 Measuring Windovw s.sssceesoas 4 — 102
List of Softkey Menu SHIFT - Measuring the Deviation .s.... 6 =~ 3
9 siavcsenmenvsscencoasvas A — 13 Memory Card Function assecese. 4 — 95
List of Boftkey Menu SHIFT Memory card insertion slot .. 2 - 2
4 tuscencnonnaveansacocase A — 14 MENU wocrnoscossscsnssonsscne & = 23
List of Softkey Menu SHIPFT Moving the Multi-marker ..s.. 4 — 61
1 scsscancconcsosassonsese A = 15 Multi-marker seccceconoscssss 4 — 53
List of Softkey Menu SHIFT MOlti-marker .cacevevensevcens 4 — 53
+ 0 sseososcacnesesnseonanas A= 17 Multi-marker LiSt .ewssasessss 4 — 63
List of Softkey Menu SHIFT
T 6 sosesoossncavcsssssssocs A = 18 [w]
List of Softkey Menu SHIFT
t LCL secsaossnccanmannossas B o= 7 NEXT MIN soawscsvvcaccocosanse 4 — 46
List of Softkey Menu SHIFYT NEXT PEAK LEFT sevvossanncsce & — 45
* RECALL soawsosecsssnonnscace A = 8 NEXT PEAK MAX & MIN ..veesess 4 - 45
List of Softkey Menu SHIPFT NEXT PEAX RIGHT scsscsnansssa 4 = 45
+ USER cecowsnenssncensnoesanse A — 8 NEXT PEAK SEARCH .uvwceocovcas 4 - 44
List of Softkey Menu Save ... A - & NORMALIZE MOd® :vseoesnsssass 4 = 35
List of Softkey Menu Start Names of Parts of Memory
Frequency eceesessvsccsansess A — 3 Card sasesassssnvesanssossscas & — 06
List of Softkey Menu Stop Nolse Level Measurement ..... 6 — 16
Frequency wsceavesssessmsase A — 4 Noise Sidebands sesescscasnss A - 21
List of Softkev Menu TG ..... A& — 14 Noigse/Hz MO3e eccvoncoossancs 4 = 42
List of Softkey Menu Normal Marker Frequency ..... 4 - 38
Tracking Generator ccuessesns A = 14 Normal marker soeesesssonssss 4 =~ 53
List of Softkey Menu User
Define sswsscrscsnossnsnanss A =~ 8 (0]
List of Softkey Menus .eeesv. A - 2
Listenel e.vannsvsnnncosaenna 7 = 2 OBW sisvseonccascensasansssns 4 — 120
Low Output Level ...uesevcaaa 5 = 14 OFF keY socassasscavncssssans 2 — 4
OFFSET FREQ .vosvssoscssesnse 4 - 5
ON k&Y cuvsvassrcossnasnconae 2 = 4
Occupied Bandwidth
Measurement .ocesecsavsnnsss 4 = 120

Output Format {(Talker) ...... 7 - 25
OVerview .rsocsesssscossranose 1 — 2
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[P} Bemote Programeing ececesessse 7 = 1
Replacing the Batiery sseeees 4 — 98
PARALLEL I/0 (Option) ecccenss - Besidual FM ccoscesncnscsssns A — 20
PEAK SEARCH c:scssscssossoses - 44 Residual ReSpPONSE sesccessses A =~ 20
PEAEK K@Y coscsasconcnaccesocss - Resolution Band Width cseese. 4 — 13
PHONE JACK cosessessscsncassns - TiDPle soesvsotocovvenswsaase 9 — 11

PK CONT sernosonsccaasssnnsacs
POWER switCh .scssomsncsacosus
PRESENT K&V csencescanencansns
PRESET K€Y wcovcooasnsssvssnsse
PROBE POWER .ocoscocccosesuns
Pass bandwidth {(3dB} .secsuss
Peak Power (Ppeak) socavnen e
Peak S5earch csssescsescsssana
Plot Output Function .cseconsa
Plotter Output Conditions ...
Plotter Pens cssossoscosvnusaa
Plotting the Marker List ....
Power Cable s.ss0s0svsasconsns
Power Supply Conditions sea.s-»
POWer—0n usssanscsecssescsaecno
Programming Examples .cesasss
Programning examples ...o02400
Pulse Modulation Wave .sa.eass
Pulse Width ( ) ssevsscenssns

(5]

]
W W B s DO b s U1
y

SAVE KOV suwcvacecsscacvsaasus
- 2 SERIAL I/0 {Option) ..sessosa
- 10 SHIFT ke¥ csccassannsosssssse
=15 SPECIFPTICATIONS sossaenossnoaa |
SRO sonssaccscsescoessacessoconsaan
- 89 558 PHASE NOISE
~ 89 characteristics cessssscssns
- 92  START K8Y scovvasccssasssssas
~ 64  STOP K&V ssosvsusssnseosoanes
- 8 SWEEP 18I0 ccsesssvonscsssssns
- 6 SWP sssacancssssssassacsonsscae
~ 3 Save FUNCLION scootmcssssansa
~ 126 Saving into Memory Card saeas
-~ 23 Service RequUest sssescssssssse
- 14 Signal Track Mode ceascecesas
- 15 Single MArker sscsnsssencasnve
3oftkey menu display section.
[l SOFtK@YE osscsovassscassnnasnas
BoUNG suvenssosssascssansasas
= 113 Span Modes seesssccssssnsssss
20 Specification of Memory Card.
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QP Measurement secessssssnssoa
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Spurious ReSPONSE wsssssesee - 25
[r] Spurious 5ignals sccecooensas - 20
Start Freguency csoscesssssses - 9

R3261/3361 Block Diagram .es. !
RIZEINE/336TK sevennvsnovscnns
BEBW ss6c0cvv0ssssovsssssnssoans
RECALL K@Y accceocncnnesnvosnss
REF OFFSET socssnsssessnsasnas
REFERENCE LEVEL K€Y esssssmas
REMOTE 1amD ccceassvssvossnsss
RS~232 Port Setting .cecsosea
Rear Panel ...os090cn00ssasue
Recall PUnRCLion c.ssecssesssoe
Recalling Softkey Menu .swsss
Reference Level ...sscvvasses
Reference Level Display
ACCUTACY ovsncoensnnnsssnsss A = 23
Reference freguency signal
input/output terminal ....s. 2 - 5
Registering the

MULlti~marker ceocsssovasnesas 4 — 5%

- 4 Statilg BYLES cscoesscssanesvse
= Step K@Y sooscncssssssssssscs
- 13 Stop Frequencles .csccassssess
- 3 5top Frequency seccesnsssssas
- 2% BLOTAUE seensvavssossnssosson
- 3 Storing Softkey Menu c.essnns
Sweep Mode ssssvasssscsosesos
- 137 SBweep Til® .csswvsscsssnocnsas
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(Tl

TG FregqUency csccsscsesoassns
TG Level cuvsesssncooonsocnoans
TG OFF .sovoesssscsnscscssssss
TG OUTPUT connector csscsocess
TG K€Y wssnvsnssnnscnuasossnsa
TRACE Section scesssosscancae
TRACE Section Funchbions sosas
Talker seonceossesscccsocssns
Ten key casescascscssssssoccos
Terminal for ouputting write
waveform to X-Y¥ recorder ...
Terminal for ouputting write
waveform to X-Y recorder ...
Terminal to external CRT

display, videc plotier sices
Time ReSPONSe cesosssascccosas
Trace Mode sssosssnssssncasss
Trace data@ scesesonvossssosocs
Tracking Generator .ceceessoss
Tracking Generator Function .
TransSport sscc-esrcsoossesssas
TriQ0ger ssccessesccosonsnsncs
Turning this Analyzer On eeow

[u]

User channel setup command ..
User Define Function .csscesss
USER K@Y scmcascscnnsoscossns
Unit KeY cuscecvcssscsncensaos
User-Defined FUnCLion sesemos

[vi

VBW 4T M E D E S kDB R R TR DO 08 TN

VIDEO Cutput {0ption) .eeesaw
VIEW Mode waecscsnscccoscaonsa
VBWE s:cancccosaccscesascsnss
Video Band Width .ovescecseos
Voltage Standing Wave Ratio .

(W]

WINDOW MEASUREMENT ..cvcesnas
WRITE MOd® secwsssssavsssocsso
Warm-Up s.ecssvssncossnsnscna
Window Setting se.ovascassncs
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R3261 /3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

EXTERNAL VIEW

EXTERNAL VIEW

® R3261C EXTERNAL VIEW vooonscecsscncesncoosooasosssassnconsasoonsas EXTI]
R3261CN EXTERNAL VIEW c.ccoessscenscssooonvsosanvnocsnanassencosos EXTZ
R3261D EXTERNAL VIEW wooccoscasoascocoaannconsosesacessonsccsnaoas EXT3
R3361C. EXTERNAL VIEW cvecccosccssasocosaonscnananosovascassocssen EXT4
R3361CN EXTERNAL VIEW coecosesccsnsonccoccassnsesancassonnnosnssses EXTS
R3361D EXTERNAL VIEW oiceccocsvacnssvnoscsnssncnccosnscasnoosnsssaoss EXTE
R3361K EXTERNAL VIEW ..ucesunscosssonsocancsosnssncsoascsosansssnsse EXTT
R3361NK EXTERNAL VIEW cccsosossssecsassossscancscosncooanossssoase EXT8

® R3261C FRONT VIEW sosocsossosssossaconnansscacessssesssssonocnces EXTO
R3I261CN FRONT VIEW .oenvesscsesasansccssosnsoannanoonssecscsaonsans HXTIO
R3261D FRONT VIEW socecovcsocovosooscosnanssnssssonsosnaanansssons EXTII
R3361C FRONT VIEW .veccsocsaoasscocevononcssususonannonosanconsss EXT?2
R3361CN FRONT VIEW .vescocossocoamonasacascnssaosossscsssssasscnsnca EXTI3
R3361D PRONT VIEW socecsvcvsnsanososcannncsccacsacaanssoscsaoancnses EXTT4
R3361K FRONT VIEW cocucecsassssauvssasonscssassoancascscascnssnnse EXTIS
R3I361NK FRONT VIEW .0sc00000s00asvsacccomrcasasscanccsonnnsasanssss EXTIE

& }??3261/3363 SERIES REAR VIEW (Standard) 5455 D058 E88 I ate s 0 0 R0 BT EXT]?
E3261/3361 SERIES REAR VIEW (When option is installed) .ceeesvsessse FEXTI8
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