ADVANTEST

ADVANTEST CORPORATION

R3261/3361 Series
Spectrum Analyzer

Operation Manual

MANUAL NUMBER FOE-8311231M01

Applicable Instruments

R3261C/CN
R3261D/DN

R3361C/CN
R3361D/DN
R3361K/NK

(© 1988 ADVANTEST CORPORATION First printing October 11, 1988
All rights reserved. Printed in Japan







MANUAL CHANGES APYVANTEST

ADVANTEST CCRPORATION

Manuzl Name R3261/3361 SERIES

Date

August 20/1997

Manual Np OEMOO 9701

Manual Change Np | EMC-01

oN MKR
W/ orr @D
MKR g
@
' ACTIVE |
: MKR @
MKR DISP :
o @
' NEXT ' MKR LIST:
| MENU oN/EEBR : 5
' MKR LIST @ PLOT OUT |
PLOT . OVER |
. PLOT OUT |
. SEPARATE |
- PLOT OUT !
" ONLY
. PLOT
" CANCEL
PREV
MENU
MKR LIST .
FREQ % L/////
MKR LIST |
LEVEL ¥
* PREV
MENU

@

S

Parts of the Instruction Manual was changed as follows.

3% For explanation of the soft keys,
see Section "U.3.5 Peak List".




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

Note: The Amarker is displayed by absolute value.

-change-
2
In the normal marker mode, each frequency and level are displayed in
absolute notation. o
In the Amarker mode, the frequency and level are calculated relative to
the Amarker and displayed. Only the Amarker data are displayed as absolute
values of the frequency and level.

Page
4.3.5 Peak List
[Function]
The Peak List function measures up to eight peaks of the waveform traced on
the screen using the Multi-Marker function and lists the result in order of
increasing frequency or in order of decreasing level. ‘
This function is useful for differentiating among spurious signals.
The measurement data can be read by an external controller.
For details of the Multi-Marker operation, see Section "4.3.4 Multi-Marker".

{1) Soft keys

[Procedure and Explanation]
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+% For explanation of soft keys, see Section
"§.3.4 Multi-Marker".

Sets the active marker in sequence.

When this key 1s pressed, a marker is set as the active
marker in order of increasing marker number. In the
absence of a large marker, the marker with the smallest
number is set as the active marker.

Selects whether the marker data is displayed in the upper
right or lower right portion of the screen.

The peak list is displayed in the position opposite the
marker data.

For example, when UP is selected, the peak list is displayed
at the lower right of the screen. When LOW is selected, the
peak list is displayed in the upper right of the screen.

Turns the peak list display on/off, including frequencies and
levels.
Note : This key does not automatically search peaks.

Automatically searches peaks of the waveform displayed, sets
markers at up to eight peaks and lists the frequency and level
of peaks on the screen in the order of increasing frequency.




C)é MKR LIST . Automatically searches peaks of the waveform displayed, sets
LEVEL ' markers at up to eight peaks and lists the frequency and level
voweesceeeon o of peaks on the screen in the order of decreasing level,

{2) Peak List

Pressing the iMKR LIST i key displays the peak list as shown below.
LEVEL

The xx denotes arbitrary screen data in the figure.
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The frequency and level of the peaks and the related trace are listed.

The listed data is not measured in the frequency counter mode or the noise
level mcde but computed on the basis of the marker positicn.

Accordingly, the displayed values at upper right on the screen do not
perfectly match the measured values.

In the normal marker mode, each frequency and level are displayed in absolute
notation.

In the Anmarker mode, each frequency and level are calculated relative to
the Amarker and displayed.

Only the Anmarker data are displayed as absolute values of the frequency
and level.

The characters listed in the right column indicate the trace where markers

are set.

The listed level data is re-written whenever the frequency is swept. Peaks,

however, are not automatically located. When the signal drifts, press the

appropriate : MKR LIST @ (or ' MKR LIST @ } key to set markers at peaks.
LEVEL . FREQ




(3} GPIB control program
(3-1) GPIB codes

GPIB codes are listed in table below.

- Listener Talker Request
FUNCTION : Remarks
i code Code Qutput format Header
Peak list
By frequency PLS FREQ — - —
By level PLS LEVEL — — —
Turns off the PLS OFF — - —
peak list display :
Reading peak data
Complete data — PKLST? | n,f1,11,...79,19 — Nine pairs
Frequency only — MLSF? | £1,f2,...f9 — Aincluded
Level only — MLSL? | 11,12,...19 — A included
Turning the Peak
list display on/off <
Display Cn PKLST DSP — -— —
Display Off PKLST NODSP — — -

%t When the peak list display is turned off with the PKLST NCDSP command,
the GPIB respconse is improved.

For GPIB codes other than the peak list codes, see Chapter 7 "GPIB Control
Program”.

(3~2) GPIB commands

{a) Turning the peak list display on/off.

[Format ]
QUTPUT 7C8;"PL3S FREQ" ---------- (1) ' Displays the peak list by frequency.
OUTPYT 7C8;"PLS LEVEL" - () ' Displays the peak list by level.
QUTPUT 7C8;"PLS OFF" --------- @ ' Turns off the peak list display.
[Function]

The PLS command automatically searches peaks in order of increasing
frequency or in order of decreasing level according to the specified
parameter and displays the results on the screen.

Commands (1) and (2) search up to eight peaks of the waveform, set markers
at the peaks and list the marker data in order of increasing frequency
or in order of decreasing level.

Carrying out command (3) will turn off the peak list display.




{h! List display control and readout data

[Format ]
CQUTPUT 7C§;"PKLST NODSP" ---- (D) ' Truns off the peak list displa
QUTPUT 708;"PKLS3T DSP"  ----- (&) ' Turns on the peak list display
CUTPUT T708;"PKLST?" - (@) ' Outputs the peak list to the e

contreoller.
ENTER 708;Peak(*)

[Function]
The PKLST NODSP ((1)), DSP ((2)) commands turn the peak list display

and the PKLST?((3)) command reads the peak list data (i.e. : freque
level data).

We recommend turning off the peak list display with the PKLST NODS
to enhance the response when an external controller controls the R
remotely.

Once the PKLST NODSP command is carried out, the R3261/3361 saves
setting. Accordingly there is no need to set the same command in
programs.

This setting can be performed by the GPIB command but not by press
panel key. Take note that there is not a panel key to turn off th
List display.

The PKLST? command outputs the current peak list data to the exter
controller.

The peak list contains the number of displayed markers and the cor
data. When the pesk list is output to the external controller, th
delimited by commas.

Accordingly, the total number of output values is nineteen (the A
data is included).

{i.e. : ent + (freq + level) x nine pairs).

Here, ecnt is the number of displayed markers and freq + level are
frequency and level data.

In the Amarker mode, only the Amarker data are absolute values o
frequency and level.

Other marker data are calculated relative to the Amarker.

" ? ‘-—-"-'-'__ _' .




[Sample program]

1000 ! Peak list acquisition (HP-BASIC 5.0)

1005 !

1010  DIM Peak(0:18) ! Number of displayed markers
and frequency and level data
of up to nine peaks.

1020  INTEGER Spa,S,I,Cnt |

1030 ! !

1040  Spa=T708 f

1050  OUTPUT Spa;"HDO 31"

1060  COUTPUT Spa;"PKLST NCDSP" ! Turns off the peak list
display.

1070  CUTPUT Spa;"sI"
7080  OUTPUT Spa;"s2"

1090 !

1100  CUTPUT Spa;"FA10MZ FB110MZ VB10KZ DY1OHZ"

1110 !

1120 ! Measurement starts.

1130 !

1140 OUTPUT Spa;"“SI® ! Sweeps cnce.

| 1150  S=SPOLL{Spa)
i 1160  IF BINAND(S,4)=0 THEN GOTO 1150
1170  OUTPUT Spa;"S2"

1180  OQUTPUT Spa;"PLS LEVEL" ! Searches peaks in order of
decreasing level.

1190  OQUTPUT Spa;"PKLST?" ! Requests the list data.

1200  ENTER Spa;Peak(*) ! Reads the list data.

1210  FOR I=1 TO Peak(0)*2 STEP 2 ! Displays the list data on the

_ controller screen.

1220 PRINT "NO.";(I+1)}/2," FREQ: ";Peak(I)," LEVEL: ";Peak(I+1)

1230 NEXT I

12040 !

1250  END

; Talker request.
No. ! Function Code Remarks
Code | Cutput format | Header

23  Annotation display ON/OFF Pressing the
OFF CHDF | — — — | LCCAL key turns
ON CHDN on the annotation
display.

‘Page 3-2 (WARNING)

10dB

:éianggy
Maximum input level:R3261C/D, R3361C/D

+25dBm  (Input attenuator : 30dB or more)
Maximum input level:R3261CN, R3367CN
+132dB ¢ (Input attenuator : 30dB or more)

""*






No. ESI00

Safety Summary

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

It the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
*  Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. It you have

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

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

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

WARNING: Indicalcs a polentially hazardous situation which will result in death or serious
personal injury.

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

* Basic Precautions

Please ohscerve the following precautions (o prevent [ire, burn, electric shock, and personal inju-
ry.

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

*  When inserting the plug into the clectrical oudet, [irst turn the power switch OFF and then
insert the plug as far as it will go.

= When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
arc dry al this time.

+ Belore urning on the power, be sure 1o check that the supply vollage maltches the vollage
requirements of the instrument.

* Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated il you use an extension cord which does not include a protected
ground terminal,

= Be sure to use fuses rated for the voltage in question.

* Do not use this instrument with the case open,

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

50, do not place [lower pols or other contlainers containing liquid such as chemicals near this

Safety-1



Salety Summary

product.

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

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

*  When connecling the product 1o peripheral equipment, turn the power ofT.

+ Caution Symbols Used Within this Manual

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

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

WARNING: Indicales an item relating Lo personal salcly or healih.

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

+ Safety Marks on the Product

The lollowing safety marks can be found on Advantest products.

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

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The lollowing paris used in the instrument arc main parts with limited life.

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

Nole that the cstimated lifespan lor the parts listed below may he shorlened by lactlors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the Advantest
sales ofTice lor servicing.

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



Salely Summary

Main Parts with Limited Lite

Part name Lile
Unit power supply 3 vears
Fan motor 5 years
Electrolytic capacitor 3 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

Hard Disk Mounted Products

The operational warnings are listed below.

Do nol move, shock and vibrale the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

Store and operate the products under the following environmental conditions.
An arca with no sudden lemperature changes.

An area away from shock or vibrations.

An area free from moisture, dirt, or dust.

An arca away [rom magncls or an instrument which gencrales a magnelic licld.

Make back-ups ol important data.

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

Precautions when Disposing of this Instrument

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

Harmlul substances: (1) PCB (polycarbon biphenyl)

{2) Mercury

(3) Ni-Cd (nickel cadmium)

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

Example: [luoreseent tubes, balleries

Safety-3



Environmental Conditions

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

+ Altitude of up to 2000 m

Direct sunlight

i o
C Corrosive
X

B U S W T )

Vibration

Figure-1 Environmental Conditions

*  Opcraling position

The instrument must be used in a hor-
izontal position.

A cooling fan, which prevents the in-
ternal temperature  [rom  rising, is
equipped with the instrument,

The air vents on the case must be un-
blocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

= Storage position

Front This insirument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
slorage or transporlalion, cnsurc the instrument is
stable and secure.

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

Figure-3 Storage Position

+ The classilication of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by TEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category 1T defined by TEC60364-4-443

Pollution Degree 2

Safety-4



Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type [or your country.

Plug configuration Standards Rating, color MO(.iCI numbcr
and length {Option number)
PSE: Japan 125 Vat7A Straight: ~ A01402
Black
Elcctrical Appliance and 2m{6 ) Angled: A01412
Material Safety Law
UL: United States of America 125V at7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2m{6ft) Angled: A01413
CEE: Europe 250Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKC(: Norway 2m {6 ) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKOQO:  Sweden
SEV: Switzerland 250 Vate A Straight;  A01405
Gray (Option 97)
2m{6 0 Angled: AD1415
SAA: Australia, New Zealand 250 Vato6 A Straight:  A01406
Gray (Option 98)
2m {61 Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
E':@] 2m (6 ft) Angled: A01417
m
CCC:China 250 Vat 10 A Straight: ~ AT114009
Black (Option 94)
2m {61 Angled: A114109

Safety-5






Certificate of Conformity

C€

Spectrum Analyzer

This is to certify, that

R3261/R3361 Series

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
ENB50081-1 and EN50082-1 and Low Voltage Directive 73/23/EEC in accordance with
EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH
Munich, Germany

3261.00







No. ECAOL

Table of Power Cable Options

There are six power cable options (refer to following table).

Order power cable options by Model number.

: . Rating, color Model number
Plug configuration Standards and length (Option number)
J1S: Japan 125Vat7A Straight:  A01402
Black
% Law on Electrical Appliances 2 m {6 fr) Angled:  A01412
2 . | UL: United States of America 125Vat7 A Straight:  A01403
Black (Option 95)
& CSA: Canada 2 m (6 ft) Angled:  A01413
3 CEE: Europe 250Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMEKO: Norway 2m {6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
4 SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray {Option 97)
2m (6 1Y) Angled: A01415
5 SAA: Australia, New Zealand 250Vat6 A Straight:  A01400
Gray (Option 98)
2 m {6 ft) Angled: e
6 BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
2m (6 ft) Angled:  A01417

Cable-1*






R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

Preface

PREFACE

This manual covers operations of the R3261C, R3261CN, R3261D, R3361C, R3361CN,
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.g.,

REF LEVEL |) and a softkey menu is enclosed by a dotted line (e.g., ! XdB/DIV })

as required to prevent confusion of them.

When a softkey menu enclosed by a dotted line is followed byftj},this symbol
indicates the softkey corresponding to this softkey menu. '

This instruction manual consists of the following two parts.

o OPERATICN
# PERFORMANCE TEST

Preface*® May 25/95
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R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

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.

1. General

2. Panels

3. Basic
Operations

4, Functions

5. Tracking
Generator
Functions

6. Measurement
Examples

7. GPIB:
Remote
Programming

8. 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 measurement
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



R3261 /3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

How to Use This Manual

This chapter explains the R3361NK/3361K.
9. R3361NK/3361K

This chapter explains specifications and accessories of

10, Specificaticns the R3261/3361.

This chapter explains basic operations of the R3261/3361,

11. Operations

The appendix lists softkey menus corresponding to panel

APPENDIX keys and glossary.

INDEX

The outside dimensional drawing, front panel drawing, and

EXTERNAL VIEW rear panel drawing are listed.

May 25/95
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1.1 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/CN R3361NK/K),

9kHz to 3.6GHz (R3261D, R3361D),

wide input range from -130dBm to +25dBm (R3261C/D, R3361C/D R3361NK/K},
-19dBu to +132dBu (R3261CN, R3361CN),

wide measurement display range of 115dB and high resolution of 30Hz, low

residual FM of 20Hz -p less noise sideband of -105dBc/Hz (20kHz output

from carrier) as we?l as full remote—control GPIB, and the memory card

function for saving/recalling data and panel settings,.

The R3361C/CN/D contains a tracking generator that facilitates frequency

characteristic measurement.

Features

C) This analyzer permits sweeping over a wide frequency range from 2kHz
to 3.6GHz (R3261D, R3361D).

C) A maximum frequency resolution of 30Hz enables analysis of adjacent
signals and spurious response.

C) High-precision frequency measurement
A reference crystal oscillator with an aging rate of 2 x 10’8/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.

C) 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 display. Various marker functions assures accurate and
easy reading even in the manual mode.

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

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

The built-in tracking generator of 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]).

© © ©e ©

R3361NE/2361K allows easy measurement concerning CATV,
{Refer to Chapter 9.)
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1.2 Before Using This Spectrum Analyzer
1.2.1 Checking Accessories

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 there be any flaw, or damage, or missing or insufficient part,
contact dealer or the sales and support offices.

Table 1 - 1 Standard Accessories
Quantity
Name Type name } Remarks
R3261C/0R3361C/0 R3261CN R3361CN
Power cable #1 1 1 1 1
- P
Input cable A01036-1500 1 2 ////' - : 50Q BNC cable, 1.5m
D35015(Black) " | | 1 2 | 75Q BNC cable, 1.5m
N-BNC conversion | JUG-201A/U | 1 2 | 7
adapter >
BA-A165 e 7 1 2
Power fuse 218005 2 2 2 2
Memory card MAC1101BAB 1 1 1 1
R3261/3361 JR3261/3361 | 5 Japanese version
Instruction 1 1 1 1
manual ER3261/3361 BEnglish version

%1 ADVANTEST provides the power cables for each country.

Note: When ordering the addition of the accessory etc, with type code,
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1.2.2 Environmental Conditions

{1) Do not use the R3261/3361 in a place

(2)

(3}

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.

A 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 around 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
effect 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 equivalent.

Wall

(1} Do
in

not place the R3261/3361
the g {

ollowing place:

gas

VW A A A A

U/

(2) Place the R3261/3361 at least

10cm distant from the rear
wall,

Vibration

(3) If there are may noises
that affect the power
supply line, use a noise
suppressing filter.

Environmental
Conditions

Figure 1 - 1
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1.2.3 Storage, Cleaning and Transport
(1) Storage
The R3261/3361 must be stored at temperatures from -20°0¢ to
+600C, If the system will not be used for a long time, wrap it in a
vinyl sheet 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 must be cleaned
periodically with a soft cloth scaked with alcohel. Use alcohol only.

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 5mm 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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1.2.4 Before Turning This Analyzer on

WARNING

1. Before any other connection is made, make sure the R3261/3361 has
been properly 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, If the fuse rating is not as specified, the R3261/3361 may be
broken.

(1) Power Requirement
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
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{2) Checking a Fuse

The AC line fuse rating 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

THA/25Q0V fuse

=

Fiqure 1 - 2 Checking a Fuse
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{3) Checking the Power Cable

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

When using the R3261/3361, defend the following.

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

e 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 R3261/3361 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
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2.1 Front Panel

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

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

DRIVE lamp

Goes on when the memory card operates,
Memory card insertion slot
EJECT button : Ejects the memory card.

TG key Turns on/off the tracking generator.

TG OUTPUT connector An N-type output connector of the tracking

generator.

”

INTENSITY control

Controls intensity.

ONOMIONORCNONCXC,

PROBE POWER A probe power connector. (Power supply to an

accessory such as active probe.)

PROBE 1 : e
POWER 2 : GND
2 1 3 :-15¥
(o) 4 : +15V
3 4

Note: Set the output current below *80mA.
PHONE jack : An 8t phone jack.

INPUT connector

An N-type input connector.
CRT display : Displays waveforms and measured data.

Softkey menu display section
+ Displays up to six items.

® ®0 6@

Softkeys : There are six softkeys which correspond to the
left-hand softkey menu.
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FUNCTION Section

CENTER FREQUENCY key : Selects a center frequency input mode.

(:) FREQUENCY SPAN key : Selects a frequency span input mode.

START key : Selects a sweep start freguency input mode.

@:) STOP key : Selects a sweep end frequency input mode.
COUPLE key : Sets a resolution band width, video band width,

sweep time, or input attenuator.

REFERENCE LEVEL key

Selects a reference level input mode.

® ®

MENU key : Selects a trigger, detector, sweep, display
line, or tracing.
(:) SWEEP lamp : Goes on during sweeping.

TRACE Section

@ A-key
@ B-key

GPIB Section

LCL key

L]

}Ccntrols the trace memory.

Cancel external control.

(39 REMOTE lamp : Goes on only when this analyzer is controlled
by an external unit.
USER key : Assigned a function by the user.
DEFINE key : Used when the user defines a function.
é:) RECALL key : Used to call a saved setting condition.
SAVE key : Used to save the current set conditions.
SHIFT key : Selects a shift mode (key expansion function).
(The LED goes on when this mode is selected.)
PRESENT key : Restores the initial state.
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MARKER Section

ON key

[

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

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

@) PEAK key

(:) MKR -+ key Selects a marker point operation.

G3) OFF key

DATA Section

Data knob

Clears the marker.

Adjusts data input finely.

(:) Step key : Inputs data step by step.

Ten key : Consists of numeric keys (0 to 9) and decimal
point key.

Q:) Back space key : Used to correct a digit input by a numeric key.

Unit key : Selects a unit and enters the set wvalue.
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Rear Panel

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

Explanation of Each Component:

®
)

®
0)

Q@

®

@ ®

®@ © 6 O

SERIAL I/0 (COption}

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

Controller output terminal (Option)

Terminal for ouputting write waveform to X-Y recorder
: X.0uT t Approx. =5V to +5V
Output impedance : Approx. 10k{

Terminal for ouputting write waveform to X-Y recorder
: Y,00T : Approx. 0 to 4V
Output impedance : Approx. 220
Terminal to external CRT display, video plotter, etc.
: Includes output impedance of approx. 75 {,
1Vp-p, and composite signal.

2V/nGHz output terminal
: Cutputs 2V per 1GHz tuning frequency.

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 frequency signal input/output terminal
: Qutput : 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 output for supplying a 226MHz frequency.

PARALLEL I/0 (Option)
Note: Not provided for R3551.
VIDEQ Output (Option)
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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 is 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.
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3. BASIC OPERATIONS
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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 : 104B or more)
R3261CN, R3361CN

+132dBu (Input attenuator: 10dB or more)
AC couple :+ Maximum +50Vdc

2. Pay attention that 750 input/output connector of the R3261CN and
R3361CN analyzers are fragile. Use the dedicated adopter, Or the
input/ocutput connector will be damaged.

0O O © [@_S/Input connector

o

—

] N-BNC conversion adapter

t Attenuator|— Signal

source

POWER switch

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
performance.

Input

The N-type connector is used for signal input. When inputting signals
through the BNC connector, use an attached N-BNC conversion adapter.
Pake care not to break fine connector pins. The maximum input level
is +25dBm (R3261C/D, R3361C/D), +132dBu(R3261CN, R3361CN) and the AC
couple is #+50Vdc when the input attenuation level is 30dB or more.

The input impedance is about 502(R3261C/D, R3361C/D), about

+75Q (R3261CN, R3361CN). When input impedance must be matched, insert
a suitable matching circuit.
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3.2 Initialization

{1) Initialization

' PRESET key
° ol ol’t:lmbg} )
:E%:IDDD
1 oloooo)

=

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 value

R3261C/D, R3361C/D R3261CN, R3361CN
Center frequency 1.8GHz (1.3GHz) 1.3GHz
Fregquency span 3600MHz (2600MHz) 2600MHz
Reference level 0dBm 110dBuv
Sweep time AUTO (50ms) AUTO (50ms)
Resolution band width AUTO (1MHZ) AUTO (1MHZ)
Video band width AUTO (1MHz) AUTO (1MHz)
Step size AUTO AUTO
Input attenuator AUTO (10dB) AUTO (10d4B)
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. 104B/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 Keys for Basic Operations

This section explains only basic keys 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)

(3)
(4)
(5)
(6)

(7)

Keys for Basic Settings

CENTER FREQ key:

FREQ SPAN key
REF LEVEL key
Marker

ON key
OFF key

Data knob
Step key
Numeric keys

Back space key

Unit key

L1}

Use this key to select a center frequency input mode,
Use this key to select a frequency 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 key to correct digits input with the
numeric keys.

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

The R3261/3361 can measure both the signal frequency and level.
The following gives an example to explain the basic procedure to measure
the 200MHz signal frequency and level.

(1) 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.

aol-d| [
Ccom o
o i T T

Signal
source

Figure 3 - 2 Inputting a Signél to be Measured
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{2) Reading the Frequency and Level of the Signal to be Measured 1

{2-1) Set the center frequency to 200MHz.

(:) Press |CENTER FREQ[. "CENTER" is displayed at the upper left corner
of the screen.

@Press @ @ @.

Thus, the center frequency is set to 200MHz and the signal subject to
measurement moves to the center of the screen. (In this case, the
frequency span becomes B800MHz.)

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 key once will raise or lower the center
frequency initially set on the horizontal axis.

(2-2) Change the very wide frequency span of 3600MHz (initial wvalue) to
100MHz.

(1) press [FREQ spAN]|.

"SPAN ..Hz" is displayed at the upper left corner of the screen.

@ Press @ @ @. Thus, the horizontal scale will be 100MHz

and 1 div. will be reduced by 1/10 (10MH=z).

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
|CENTER 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.
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3.4 Basic Operations

(2-3) Set the 200MHz signal to REFerence LEVEL (reference level: top
level on the screen scale) to measure the level.

(:) The initial reference level is 0dBm. Change it to -10dBm and set the
calibration signal to the reference level.

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

Press @ @ (-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 level, the
level indication must be changed, that is, calibration is required.

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

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

To display a marker, press .

® ©

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, alleowing direct reading of signal freguency and
level.

@ To clear the marker, press .
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4, FUNCTIONS

4 - Jul 4/94



R3261/3361

SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.1 Functions 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 FREQ s"gp
FREQ SPAN

starT) [ sToe | {couete

REF LEVEL MENU

See section 4.1.6

See section 4.1.5
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4.1.1 Center Frequency

{1) Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1l (1).
{2) Setting the Center Frequency

The center frequency may be set within the range from 0MHz to
3600MHz. The initial value is 1800MHz.

Center frequency display resclution

100kHz { Span » 100MHz)
10kHz (l100MHz > Span > 10MHz)
1kHz ( 10MHz > Span »>  1MHz)
100Hz { 1MH=z Span > 100kHz)
10Hz (100kHz > Span > 10kHz)
1Hz ( 10kHz > Span l1kHz)
1Hz | Span 0Hz )

Y

Center frequency accuracy

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

If span > 2MHz;

+ (2% of span + Center frequency X Reference oscillator + 100Hz)
If span < 2MHz;

(3% of span + Center frequency x Reference oscillator + 100Hz)
Reference oscillator accuracy: 2 x 10'7/week. 1l x 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 frequency 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 frequency. 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
AUTO, the step width becomes 1/10 of the fregquency
span (one horizontal scale).

The setting resolution is determined according to the
frequency span.

LINEAR or ZERO.
LOG SPAN.

The center frequency may be changed when the span mode is set to
It cannot be changed when the span mode is FULL or

CAUTION

(3) Setting the CF STEP SIZE

The center frequency step size may be set within the range from 0OHz to

3600MHz.
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4.1 Functions of FUNCTION Section

(4}

[Procedure and explanation)

Press | cgNTER FREQ | i CF STEP

| SIZE

Step-size set mode for the center frequency.
Data c¢an be entered and the center frequency step-size
data is displayed on the screen.

Press

CENTER FREQ | i CP STEP |

[Data Adjusting

Data knob

Step key

L1}

Ten key H

P AUTO
Step-size set mode for the center frequency.

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

Keys]

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

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

The set resoclution is the same as the set resolution.

Setting the OFFSET FREQ

The offset frequency can be set within the range from OMHz to
+9999MHz. If a value less than the display resolution is entered, it
is automatically replaced by the display resolution value.

Center Frequency (Display) = Center Frequency {Setting) + OFFSET
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4.1 Functions of FUNCTION Section

4,1.2 Frequency Span

(1)

[Procedure and explanation)

o

Press | CENTER

FREQ |, and { FREQ OFS 1 ;¢ set to ON.

L ONJORF

Offset frequency set mode.

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

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

Example: -/T: Data can be entered and the
offset is operative.

Press ‘ CENTER

FREQJ, and ;| +/- : is set to + or -.

Select the sign for offset.

[Data Adjusting Keysl

Data knob

Step key :

Ten key :

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

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

The set resolution is the same as the center frequency.

Panel Keys and the Corresponding Softkey Menu

Refer to Section A.l1 (2).
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4.1 Functions of FUNCTION Section

(2) Setting the Frequency Span

Frequency span display resolution

IMHz ... (3600MHz > Span » 401MHz)
100kHz ... {400.0MHz = Span 2= 40,1MHz)
10kHz ... (40.00MHz = Span = 2.0l1MHz)
lkHz ... {(2.000MHz > Span = 40lkHz)
100Hz ... (400.0kHz > Span = 40.lkHz)
108z ... {40.00kHz ESpan 1.0Hz )
1Hz ... { Span 0.0Hz )

il

Freqguency sSpan accuracy

LINEAR mode: +3%
LOG mode r  *10%

[Procedure and explanation]

Press FREQ SPAN

Freguency span set mode.
Data can be entered and the frequency span data is
displayed on the screen.

[Data Adjusting Keys]

Data knob : Turning this knob clockwise will make the frequency
span wider. Turning it cunterclockwise will make the
frequency span narrower. The set resolution is 1/100
of the current freguency span.

Step key : Data is input in the 1-2-5 step in the following
sequence:
3600MHz <> 2000MHz <> 1000MHz <+ ... <+ S5kHz <> 2kHz
<+ lkHz

Ten key : The set resolution 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, LOG, or ZERO SPAN mode.
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4.1 Functions of FUNCTION Section

{3) Switching Span Modes

[Procedure and explanation]

Press

Press

Press

Press

FREQ SPAN

. LINEAR Lo

© SPAN

The freguency span scale is displayed in the linear
mode (initial setting).

FREQ SPAN

L RULL =

L SPAN

The center frequency is 1800MHz and the frequency span
is 3600MHz. The center frequency and frequency span
cannot be changed.

FREQ SPAN

L L0G F .

SPAN

The frequency span scale is displayed in the log

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

Start frequency |Stop frequency
10kHz 100kHz
1MHZ
10MHzZ
100kHz 1MHz
10MHZ
100MHz
I1MH=z 10MHzZ
100MHzZ
1000MHz
10MHzZ 100MHzZ
1000MH =z
100MHz 1000MHz

FREQ SPAN

. ZERO SPAN | .

The frequency is fixed to the center frequency to
operate this analyzer as a tuning receiver, In this
case, the horizontal axis becomes a time axis and the
center frequency size is calculated according to the
previous frequency span.
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4.1 Functions of FUNCTION Section

4.1,.3 Start and Stop Frequencies

(1

(2)

Panel Keys and the Corresponding Softkey Menn
Refer to Section A.1 {(3) and A.1 (4).
Setting the Start Fregquency

The start frequency can be set between -200MHz and +3600MHz. The
initial value is OMHz.

[Procedure and explanation]

Press START .

Start frequency mode.

Data can be entered and the start/stop data is
displayed on the screen.
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4,1 Functions of FUNCTION Section

[Data Adjusting Keys]
Data knob Turning this knob clockwise will raise the start
frequency. Turning it counterclockwise will lower the
start frequency. The set resolution is about 1/1000
of the fregquency span.

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

Ten key

The set resolution is determined according to the
frequency span.

CAUTION

The start frequency 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 approximate constant.

(3) Setting the Stop Frequency

The stop frequency can be set between 0Hz and 3800MHz. The initial
value is 3600MHz,

[Procedure and explanation])

Press sTae .

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

{Data Adjusting Keys]

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

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

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

Ten key : The set resolution 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 approximate constant.

(4) Setting of Frequency Offset (FREQ OFFSET)

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 automatically.

Start or stop frequency (display)
= Start or stop frequency {setting) + Offset

[Procedure and explanation]

. FREQ OFS

Press | START or | sTop e and gy opp E

is set to ON.

Offset frequency setting mode.

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

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

-/ﬂ : Data can be entered and the
offset ON mode has been selected.

Press | START or | STOP , and 5 +/~ . is set to + or -.

Selects the positive {+) or negative (-) sign for
offset freguency setup.

Example :

[Pata Adjusting Keys]

Data knob ¢ Turning this knob clockwise will incpease the offset
frequency. Turning it counterclockwise will decrease
the offset frequency. 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 screen resolution.

Ten key : The setting resolution is determined according to the
center frequency.
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4.1.4 Couple

(1)

(2)

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

When a narrow RBW is set, the spectrum becomes thin and the resclution
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 [l message is
displayed.

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

Relationships between frequency spans
and RBW values (AUTO)
RBW Frequency span
1MHz < ( Span > 60MHz)
300kHz *> ( 60MHz > Span z 20MHz)
100kHz < { 20MHz > Span 2>  6MHz)
30kHz ** ( 6MHz > Span > 2MHz)
10kHz ** { 2MHz > Span = 300kHz)
3kHz = (300kHz > Span z 100kHz)
lkHz «+ {(100kHz > Span = 30kHz)
300Hz <« ( 30kHz > Span > 10kHz)
100Hz <> ( 10kHz > Span »  5kHz)
30Hz <> ( SkHz > Span }

4 - 13 Jul 23/90



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.1 Punctions of FUNCTION Section

(3}

[Procedure and explanation]

Press | COUPLE

[Data Adjusting

Data knob :
Step key :
Ten key :

Setting a Video

Noise contained
find the hidden
signal waveform
by about 10dB.

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]

Data is input by the 1-3 step in the following
sequency:
1MHz < 300kHz <+ 100kHz <+ ... <> 100Hz <> 30Hz

Data is input by the 1-3 step in the following
sequency:
1MHz <« 300kHz <> 100kHz <> ... +*+ 100Hz <~ 30Hz

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

Band Width (VBW)

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 §/N ratio
To make the averaging 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

message may be displayed because of the constant when a low pass
filter is 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 RBWs
and VBW values (AUTO)}
VBW RBW
1IMHz < 1IMHz
100kHz ** 300kHz or l100MHz
10kHz <> 30kHz or 1l0kHz
1kHz <> 3kHz or lkHz
100Hz -+ 300Hz or 100Hz
10Hz <+ 30Hz2
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(4)

{Procedure and explanation}

press | COUPLE VbW .

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

[Data Adjusting Keys]

Data knob : Data is set in the following sequence:
1MHz <+ 100kHz <~ 10kHz <+ lkHz <+ 100Hz <> 10Hz
Step key : Data setting steps are as follows:
1MHz <+ 100kHz <> l10kHz <+ 1kHz <+ 100Hz <« 10H=z
Ten key : Data is replaced with the approximate constant after
counting fractions over 6/10 as one and disregarding
the rest. Moreover, 1Hz may be set. i

Setting the Sweep Time (SWP)}

If the sweep speed is too fast to display the signal waveform, the
displayed level is erroneous and the [l message is displayed. If
this is the case, the sweep time must be prolonged.

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

Relationships between frequency span,
RBW, VBW, and AUTO setting

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

[Procedure and explanation]

Press | COUPLE WP .

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)

[Data Adjusting Keys])

Data konb : Use the display resolution.
Step key : Data is set in the 1-~2-5 step in the following
sequence:

1000s <+ 5008 <> 2008 <~ ,,. < 200ms < 100ms > 50ms
Ten key + 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 504dB.
Initially, it is set to AUTO (10dB). The optimum attenuation level is

set according to the reference level.

[Procedure and explanation)

Press | COUPLE L ATT .

ATT set mode.

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

[Data Adjusting Keys]

Data knob : 10, 20, 30, 40, or 504B is set.
Step key : 10, 20, 30, 40, or 50dB is set.
Ten key : Data is replaced with the approximate constant after

rounding off, O0dP may be set only with these keys.
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{(6) Selecting AUTO

[Procedure and explanation]

Press | COUPLE E AUTO é

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:

B : Indicates that both data entry state and
manual state are set.

: Indicates that the manual state is set.
RBW displayed in the lower left of the
screen is underlined.

RBW : Indicates that the AUTO state is set.

Press | COUPLE :ALL AUTD i .

All COUPLE functions are set in the AUTO state.
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4.1.5 Reference Level
(1) Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 (6)
{2) Setting the Reference Level
The reference level can be set within the range from -109.9dBm to
+40.0dBm(R3261C/D, R3361C/D), +0.1dBu to +150dBu (R3261CN, R3361CN).

The initial value is 0.0dBm{R3261C/D, R3361C/D}, 110dBu(R3261CN,
R3361CN) and the vertical axis is graduated to eight 104B scales.

Reference level accuracy

+1dB or less when measured at 200MHz within the
reference level from 04Bm to -109.9dBm
{R3261C/D, R3361C/D), +110dBu to +0.1dBu
{R3261CN, R3361CN) and calibrated by the 10dB
input attenuator.

[Procedure and explanation]

o
Press REF LEVEL .

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 set in 10dB steps.

Ten key : The set resolution is 0.1dB.

CAUTION

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

may be narrower than -109.9dBm to +40.0dBm(R3261C/D, R3361C/D),;
+0.1dBu to +1504Bu(R3261CN, R3361CN).
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{3) Setting the 4B/div

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

fCaution when applying 120dB measuring function]

1204B measuring function has a measuring range of more than 110dB, by
changing the measuring sensitivity near -604B 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 a 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 8div display, and short time measurement is
available.

In the 1204B measuring function, noise may occur near the change-over
point when resolution bandwidth, video bandwidth and sweep time are
combined. When noise occurs, change the sweep time and use the range
under conditions where the noise does not occur.

When the operator selects 1204B measuring function during measurement

of the line spectrum, the spectrum may not have been indicated. In
this case, select 8div mode to measure the spectrum.

[Procedure and explanation]

Press | REF LEVEL | @ x dB/div

dB/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)

[Data Adjusting Keys]

Data knob : Data is set in the 1-2-5 step in the following

sequence:
104B «—+ 5dB <=+ 2dB <> 1dB <+ 0.5dB + 0.2dB < 0.1dB

Step key : Data is set by the 1-2-5 step in the following

sequence:
104B < 5dB <> 2d4B <—+ 1dB «+ 0.5dB <+ 0.2dB < 0.1d4B

Ten key : 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,

[Procedure and explanation]

Press | REF LEVEL | | LINEAR -

LINEAR 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 Keyl

Data knob :+ Turning this knob clockwise will raise the reference
level and turning it counterclockwise will lower the
reference level. The set resolution is represented by
a voltage value converted from ¢.1dB.

Step key : Data can be set in 104B 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, R3361CN

dBm

dBmV (dBm + 47dB)
dBuvV (dBm + 107dB)
dBuVenf (dBm + 113dB)
dBpW (dBm + 90dB)

604B)
108.8dB)
18.8dB)

aBuv

dBuvemf (dBu + 6dB)
dBmv (dBu -

dBm {(dBuy -
dBpW {(dBu -

{6) Setting REF OFFSET

The REF OFFSET key toggles
is operative.

Example:, REF 0FS: 1Indicates that the OFF mode is operative.

~ON/THE

ON and OFF. The mode displayed in reverse

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 (Setting} + OFFSET

[Procedure and explanation]

Press | REF LEVEL j, and

Reference level offset level set mode.

REF OFS

ON/ORF is set to ON.

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 10dB steps.
Ten key : The set resolution is 0.1dB.
CAUTION —_——
. REF OFS - :

The REF OFFSET mode cannot be set even wheniwyﬂﬁ{gﬂﬂh_ﬁis set to ON, if the
mode is LINEAR. Firstly select LOG mode, then:! REF 0FS iis set to ON. The
LINEAR mode cannot be set while REF OFS is on.; (N/OF

FromEzarzeTamzIece-
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4.,1.6 Menu

(1) Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (7).

(2) Setting Trigger

[Procedure and explanation]

Press

Press

Press

Press

Press

Press

MENU

Trigger condition set mode.
The trigger mode softkey menu is displayed.

MENU

CFREE RUN

| TRIGGER

Internal sweep operation is repeated automatically.
{Initial setting)

MENL

CTRIGGER | TV-V -

Trigger is caused by the TV's vertical signal.

MENU

CTRIGGER | : LINE ;

Sweep operation is repeated in synchronization with
the AC power frequency.

MENU

CTRIGGER  © : VIDED :

Trigger is caused by the waveform displayed on the
screen.

MENU

CTRIGGER © BAT -

Sweep operation is controlled by external trigger.
Trigger occurs 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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Press

MENU

| TRIGGER : SINGLE

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 performed
once. If this key is released during sweep operation,
sweep operation is interrupted in any trigger mede and
it is restarted from the beginning. Therefore, this
key is used to retry sweep operation during rewriting
of screen data when it takes a long time to complete
the whole sweep operation.

(3) Setting a Detector

{Procedure and explanation]

Press

Press

Press

Press

Press

. DETECTOR

MENU
Trace detection set mode.
The DET mode softkey menu is displayed.
; . | NDRMAL
MENU . DETECTOR : @ DET e
Normal detection is set. (Initially, NORMAL is set.)
MENU - DETECTOR  : © DET L.
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.
| NG ;
MENT : DETECTOR ; DET ; .
A NEGA peak is set.
g . SAMPLE
MENU . DETECTOR : : DET § .

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

[Procedure and explanation]

Press

Press

Press

Press

Press

MENU

. SWEEP |
. MODE .

Sweep mode.
The SWEEP mode softkey menu is displayed.

MENU

. SWEEP i NORMAL
MODE {0 SWEEP i

MENU

© MODE i SWEEP & i .

Manual sweep mode.

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

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

L OSKEEP 1 i A MKR

MENU

. MODE .1 osweep @ .

Sweeping between two markers. The A marker size may
be changed like the ordinary A marker.

SKEEP  © © WINDOW

MENY

. MODE L OSWEEP i -

Sweeping within the measurement window.
See section 4.10.
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(5)

. SWEEP { MK PAUSE |
Press | NENU . MODE e and . ON/OFR ;s set to ON.

Pause time setting mode.

If this key is pressed, data can be entered and the
pause time is displayed on the screen.

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
1lms to 1000s. The initial value is lms.

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

Mh PALSE

. 1+ Indicates that data was entered

Example: .
BR/0FF and the ON mode is active.

[Data Adjusting Key]

Data knob

-

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

Btep key : The pause time is increased/decreased in 100ms units.
Ten Kkey : The set resolution is 1lms.

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 is ~40dBm.

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

¥ dB/div | Display resolution (dB)

10 0.1

0.01
0.01
0.01
0.001
0.001
0.001

OO C M N

.
HMnoun
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(6)

[Procedure and explanation]

Press | MENU

L DSPLINE
, and ON/OFF is set to ON.

i{Data Adjusting

Data konb

Step key

Ten key

-
H

Display line set mode.

Data can be entered and the display line data is
displayed 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.

Example: OFF state : DISPLINE
ON/THE
Data entry state and ON state:
BN/ OFF
Key]

Turn this knob clockwise will raise the display line
and turn it counterclockwise will lower the display
line. The set resolution is 1/400 the dynamic range.
The display line is moved 1 scale up/down.

The set resolution is 0.1dB.

Selecting a Trace Mode

[Procedure and explanation]

. TRACE
press | MENU . MENU .
Selection and setting are enabled only for the
following functions. (A trace function is selected by
the A-key or B-key.)
YUTRACE T
Press | PN oweny o AR

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

Press

MENU

The value obtained by subtracting the memory B value
from the memory A value 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 &
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 VIEW nor BLANK is selected for trace B,
VIEW B is selected automatically.

MENU

The value obtained by subtracting the memory A value
from the memory 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.

When 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 BLANK is selected for trace A,
the sweep result is subtracted from the contents 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.

MERU

The value obtained by subtracting the display line
value the memory A value is displayed for each point.
The display line level is 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 is selected for trace B,
the display line level is subtracted from the sweep
result and the result is stored in memory A.
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Press

MENU

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
result 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 VIEW 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

Press

Press

Press

Press

Press

to ON

MENU

| KEXT MENU © :  SOUND i AM

MENU

AM wavelength signals are received.
D NEXT MENU : © SOUND i BM i,

FM wavelength signals are received.

MERU

| NEXT MENU |

e s Ty T
e B S

The sound volume is set to the maximum level.

MENU

P LU VOLTHE
i pop M

The sound volume is set to the medium level.

MENU

| NEXT MENU

R —
et E A LI

The sound volume is set to the minimum level.

MENL

e i
CNEXT MENU (0 SOUND i, and | gusgpp | @S set

or OFF.

A sound monitor mode is turned on or off.

4 - 29 Sep 5/90



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4,1 Functions of FUNCTION Section

{8)

[Procedure to generate the sound]
(:) Place the marker to the spectrum to be monitored.

(:) PAUSE Time Setting

| SWEEP | | MK PAUSE :
Press MENU ; MODE ; , and set the @ ON/OFF | to ON.

Then, set the PAUSE time.

For example, press | | 0 Miz | to set the PAUSE time to ten
seconds.

(:) Sound OQutput

z .  SOUND

(:) Selection in Demodulating Format

Press AM or FI V .

(:) Volume Adjustment

L VOLUME ©  © VOLUME . YOLUME
Press : yax Lor I MID L or O MIN Do

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

Changing the Graticule

[Procedure and explanation]

v wenn ~GRATIC.
Press | MENU . NEXT MENU : , and ON/OFF is set to ON or OFF.

t i

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
displayed.
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(9) Selection of SSB PHASE NOISE characteristics

{Procedure and explanation]

Press MENU

CNEXT MENU ., and | SSBNOL ©ig get to CLOSE or

BD (Broad) .

... CLOSE/BD ;

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 frequency span of 10kHz or less, whose frequency
is separated from the carrier's frequency move than
SkHz. Usually, the CLOSE-IN Mode is selected. To
measure the carrier frequency 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
NORM NORM

[A ) [{B ]J
)

The CRT display consgists of 701 horizontal points and 401 vertical
points. By displaying 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 displayed on the CRT display under the
control of the CPU. Two trace memories, A and B, are provided and each
memory can 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, since the trace memory B is used.

2. Do not execute the AVERAGING measurement (SAMPLE mode) in the MAX HOLD
measurement mode {POSI mode.) Alsc, do not execute the MAX HOLD

measurement (POSI mode) in the AVERAGING measurement mode (SAMPLE
mode.) They have different trace detection modes respectively.
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(1)

Panel Keys and the Corresponding Softkey Menu

Refer to Section A,1 (8).

(2) WRITE Mode

(3)

(4)

iProcedure and explanation]

CURRTTE '
Press | — A : A . or press B : WRéTE .
New data is written in memory A or B after each sweep
operation and it is displayed on the screen.
VIEW Mode

[Procedure and explanation]

C3 g VIEW 1B g VIEW

Press : A ; Or press . ; B P
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]

: NK CUUTRUANK
— : BLANK . or press | O3 p © o BLANK ¢ |

Press

Trace A or B disappears from the screen. 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 displayed.
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{5) MAX HOLD Mode

[Procedure and explanation]

Press

S By

U MAX HOLD =g | MAX HOLD :

i A ; O press T R

Each point data on the frequency axis is 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]

Press

Press

Press

T A

é AVg g or press | O3 p ; AVE E .

Averaging mode,

The S/N ratio can be improved easily as compared with the
noise suppression in the VIDEO BW mode, thus enabling
gquantative 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. The averaging count can be set between 2 and
1000 step by step.

'y

EAVG SO AVGE A or press O g ;AVG P AVG B

A isT/SP | BGoisT/sP

If this key is pressed during averaging, the average mode
is canceled and the previous trace mode is set again. If
this key is pressed again, averaging is restarted from
the beginning.

SAVG ¢ DA PAUSE C1p | i AVE i B PAUSE

. A [ i/conr ; OF press LLBLpoLscoT bt

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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CRVG T TR TTNE AVE D PR 1 TIME
Press U b eonr Gorpress LB [T it g

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

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

Averaging Method

[When N> n] ... Operation method 1

¥Yn = Sigma/n

{When N < n] ... _Operation method 2
¥n = {(N - 1) x ¥n-1)/N + ¥Yn/N

n : Present averaging count

Y : Specified averaging count

¥n : nth trace data

¥n : nth averaged data

¥n-1 : ({(n-1)th averaged data

Sigma: Sum of data including the nth data

[Data Adjusting Key]

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

A

or press

L] B

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.
LINE value is added to the difference to be displayed.

Actually, the DISP

Input signal - CORRECTION DATA + DISP LINE -+ Display

L1 4

NORM': I NORM A

LA LG ON/ORF

UNORM A | or | NORM'B
i ON/OFE i ON/OFF

each time it is pressed.
reverse mode is active.

or press

Ol p

L NORM NORM B!

. B i i ON/DFF

1
................ !

is set to ON and OFF alternately

The mode displayed in the
Before setting this key to

ON, press the CORRECTION DATA SAVE key.

R

Or press

L. g

. NORM : { CORRECT

i B i isave i

The current trace A or B is stored in the memory as
This data is not cleared if the

the correction data.
power is switched off,

By

: NORM i : DSP LINE:

=N

@
©)

i A i ON/ORR |

The display line is a horizontal line used for

or press

L1p

i B

| _ON/OFF

waveform level comparison. : DSP LINE: jis set to ON and
i ON/OFF

OFF alternately each time it is pressed.

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

LA

Or press

L] B

L NORM: i INSTANT
i B i i NORM B

When this key is pressed, the following procedure is

executed.

®

the correction data.
Normalize ON.

4 - 36
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(8)

[Data Adjusting

Data knob :

Step key

"

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

4,3.1 Marker

~1-MULT | MKR

MARKER

[ on ] [PEAK | [MKR — | [ OFF |

: --See section 4.3.3
: -See section 4.3.2
-See section 4.3.1

See section 4.3.4

[Functions]

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

{1) Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (13}).

{2) Setting the Normal Marker Frequency

The normal marker frequency can be set within the range from 0 to
The initial value is 1800MHz.

3600MHz.

[Procedure and explanation]

Press

Press

ON

Normal marker frequency set mede. Data entry is
enabled and the normal marker frequency level data are
displayed 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.

ON

| NORMAL :
KR :

Normal marker frequency set mode. Data entry is
enabled, and the normal marker frequency and level
data are displayed on the screen.
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(3)

[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.

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

Step key

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

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

freguency.

[Procedure and explanation]

Press | ON LA MKR E

A 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
markers is displayed on the screen.

. . D FINED MK
Press | ON LA MKR i ONJOFF

The fixed marker is displayed 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 displayed 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: :+ Indicates that ON is active.
P [R/0FF
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[Data Adjusting Keys]

Data knob :+ 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
is 1/700 point.

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

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

Ten key

{(4) Selecting the Counter Mode

[Procedure and explanation]

Press

o . COUNTER

The frequéhcy counter fucntion is selected. If the
marker ponit is 15dB or more higher than the noise
level, the frequency of the signal at the marker
position is measured with high accuracy. Since the
frequency of the marker is not measured but the
frequency of the signal at the marker position is
measured, the marker need not be set to the peak of
the spectrum. However, the amplitude displayed is
that at the marker point.

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

bR COCVTLR SR LU

or - is displayed.

On the other hand, a maximum resolution 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 SIGNAL TRACK (signal track mode}.
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; |  FORWARD
Press ON ; COUNTER ., and ; / BACK ' is set to FORWARD

or BACK.
This device supports the following two counter modes,
Forward 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 frequency counter mode if SPAN is set
to 100MHz or more.

[Data Adjusting 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 resolution 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
AUTO, it becomes 1/10 of the frequency span
(horizontal 1 scale = step width).

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

{5) Setting the Signal Track Mode

[Procedure and explanation]

i SIG TRK
Press N , and © ON/OFF ;is set to ON or OFF.

If a signal drifts, the marker follows it and the
center frequency 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 to ON
and OFF each time it is pressed. The mode displayed
in the reverse mode is active.

SIG TRR, 1 3icates that ON is active.
R/ OFF
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{6) Selecting the Noise/Hz Mode

[Procedure and explanation]

Press

ON . NOISE/Hz

When the marker is in the noise, the noise level
measurement mode is set and the rms value of the
noise normalized according to the 1Hz to 27MHZ noise
power band width can be measured. The marker level
on the screen becomes XX dBm/Hz or XX dBUV/V/HZ to
indicate that the noise level measurement mode is now
selected.

Data can be entered.

{(7) Setting X dB Down
Differences between frequencies and levels of two markers at the level
which is xx.x dB lower (higher) than the normal marker level are

displayed, or these frequencies and levels themselves are displayed.

The down-width can be set within 0 to + (the screen dynamic range).
The initial value is 3dB.

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

[Procedure and explanation]

Press . o O ONEXT MENU © © DOWN .

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

P XdB H
Press ON . NEXT MENU : ¢ LEFT Do

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 left side) are
displayed, or these frequencies and levels themselves
are displaved.
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Press " TR I SR
Differences between frequencies and levels of two
markers at the level which is xx.x 4B lower than the
normal marker level (only on the right side) are
displayed, or these frequencies and levels themselves
are displayed.

; E : REL/ABS1
Press ON ; NEXT MENU @ , and : /ABS2 : is set to REL

or ABS] or ABS2.

[Data Adjusting

Data knob

Step key

Ten key

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

REL (relative display) : A marker

ABS]1 (absolute display): Marker on the right

ABS2 (absolute display): Marker on the left

Keys]

Turning this knob clockwise will increase the
down-width and turning it counterclockwise will reduce
the down-~width. The set resolution is 0.14B (10dB/,
5dB) or 0.01dB (2dB, 1dB). Negative values are X dB
higher than positive value.

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

The set resclution is 0.1dB (10dB) or 0.014B (5d4B,
24aB, 1ldB).
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4.3.2 Peak Search

[Functions]

The maximum waveform level is searched, the marker is moved to that
position, some peak levels are found in the waveform, and their
frequencies and levels are displayed in a list format.

(1) Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (14).

{2) Executing PEAK SEARCH

[Procedure and explanation]

Press

PEAK

The maximum level of the current waveform is searched,
the 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.

If the measurement window is active, the peak is
searched in this window first.

(3) Executing NEXT PEAK SEARCH

[Procedure]

Press

PEAK

. NEXT PK i

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

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

Press?_ﬁﬁ%?n_?ﬁnu The marker is sequentially shifted
from the point with higher amplitude.
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PEAK 172
REF 9.4 dbx ATT 19 dB A_write B_blank

18dB/ - - - - - - NEXT PX
{ A MER
MARKER | " A 30.6 MHz
30.5 MHz | ‘ -19.97 dBm | NEXT PK
e : ‘ RIGHT
5 NEXT PK
Pt LEFT
L NEXT PK
; ] HAX/MIN
RBY¥ ek
i Wiz : HIN
VEY :
1 Niz i
¥
1 |

d NEXT
CENTER # Mz SPAN 100.0 NHz MENU

Figure 4 - 1 Execution of NEXT PK

(4) Executing NEXT PEAK RIGHT

[Procedure and explanation]

Press

! NEXT PK

PEAK

! RIGHT .

Up to 256 peak level points are searched rightward
from the current peak level point and their
frequencies and levels are displayed. Others are the
same as those of item {3) above.

{5) Executing NEXT PEAK LEFT

(6)

[Procedure and explanation]

Press

PEAK

| NEXT PK |
.~ LEFT g

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 PEAK MAX & MIN

[Procedure and explanation]

Press

PEAK

. NEXT PK |
OMAX/MIN

Up to 256 maximum and minimum peak level points are
alternately searched from the left of the current
waveform and their frequencies and levels are
displayed. Others are the same as those of item (3)
above.
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(7)

(8)

Executing MIN SEARCH

[Procedure and explanation)

Press PEAK . MIN

V.

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 NEXT MIN
[Procedure and explanation]

- NEXT L i
Press PEAK - MENU L1 ONEXT MIN .

Up to 256 lower level points are searched from the
minimum point and their frequencies and levels are
displayed. 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 NEXT PK (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 displayed.

08 d PEAK 1/2
REF 8, . nk
10dB/ u No Next Peak Point NEXT PK
| j : : 7 11X
Fikd R 480 kHz
100 A -17.83 dBm | NEXT PK
et q - oo n i RIGHT
e A ol KEXT PR
) ; i : i i LEFT
NEXT PK
MAK/MIN
RBY i i 1 ; : : f :
1 MHz ; i | 5 i : | ; : MIN
VBE S I R Y I O e
T e e AT T TP 4
SRP : : ;
3¢ ms : - : NEXT
CEXTER 8 MHz SPAN 189.0 MHz MENU

Figure 4 - 2 Error Message of Execution of NEXT PK
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{9) Executing PK CONT

[Procedure and explanation]

L onexr . PK CONT |
Press PEAK : MENU ., 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.
{10) SettingAX andAY

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

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

400 points
AY : Sets points 1 to
400.
(Initial value:
40 points)

¥ —_

k 3 AY - Sets points 1 to 700,
(Initial 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 thedA Y point is defined as
a rising edge (point C)).

peak

The point at which the waveform data
at the tip of theA X 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 C) and () 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

. is set to UP.

line.
[Procedure]
NEXT PR RANGE |
Press PEAK MENU and set the: UP/?ULL o UP.
The level exceedindngﬁédéiébiéy line is
searched when the | PK RANGE
(Initial setting) i- UP/FULL
] X PEAK 1/2
REF 0.9 ‘o ; an
10dB/ { No Kext Peak Point NEXT PK
: ]
: T MRK !
MARKER : i 409 kHz
400 xHz | ¢ -3.85 dB | NEXT PK
b ) o) RTGHT
| E NEXT PK
: ; LEFT
DL -14.0 dbm f 5\ | NEXT PX
e ;1 | MAX/NIN
RBY - S — :
{ WHz N WIN
VBW I ............................
1 ¥Hz waa
S¥P : ;
it ms ‘ : NEXT
CENTER @ MHz SPAN 1998.0 MHz MENU

Figure 4 - 5 Execution of PK RANGE UP
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| NEXT i . PK RANGE
Press PEAK Y OMENU : and set theg UP/FULL gto FULL.

irrespective of the display line

when E PK RANGE Eis set to FULL.

UP/FULL
PEAK 1/2
REF 0.9 dBm ATT 18 dB  A_write B_blank
10dB/ e NEXT PK
MER
MARKER 30.6 MRz
39.6 -16.07 dB | NEXI PK
, e RIGHT
........... NEXT PX
LEFT
DL -14,9 NEXT PK
MAX/MIN
RB¥ i : i i : |
1 MHz I , KIN
VB¥ N I
1 MHz
S¥P _ , :
3¢ ms : : : NEXT
CENTER 0 WHz SPAN 160.0 MHz MENU

Figure 4 - 6 Execution of PK RANGE FULL
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403-3 Marker ->

(L)

(2)

[Functions]

The current marker data (frequency, level, p, etc.) is set as the data
of another function.

Panel Keys and the Corresponding Softkey Menu

Refer to Section A.l {15).

Execution of MKR -

[Procedure and explanation]

Press

Press

Press

Press

Press

Press

MKR —

The active marker frequency is set as the center

fregquency.

HKR —

MKR —

REF .

MKR A —

MER —

SPAN .

MKR —

The active marker level is set as the reference level.

The A marker frequency is set as the frequency span.

MKR — CF STEP .
The active marker frequency is set as the CF STEP
frequency.
OWKR A
MKR — . CF STEP P

The A marker frequency is set as the CF STEP freguency.

MKR —

NEXT MKR —
MENU

MK STEP

The active marker frequency is set as the marker step

frequency.

4 - 50

Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.3 MARKER Section Functions

NEXT . MKR Ao

Press MKR —

MENU LMK STEP

The A marker frequency is set as the marker step
frequency.

(3) Setting the Marker Step Size

The marker step

can be set within the range from 1lHz to 3600MHz,.

Initially, it is about 1/10 of the frequency span.

[Procedure and explanation]

NEXT LMK STEP

Press MKR —

MEN ST =

Marker step size set mode.
Data entry is enabled and data is displayed on the
screen.

Press MKR —

NEXT LMK STEP
HENU L AuTD .

[Data Adjusting

Data knob H

Step key :

Ten key :

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

Keys]

Turning this knob clockwise will raise the marker step
size. Turning it counterclockwise will lower the
center frequency. 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
AUTO, the step width becomes 1/10 of the frequency
span {one horizontal scale).

The setting resolution is determined according to the
frequency 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 points simultaneously. This marker can be turned on and
off independently. You can select whether 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 e).

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

MKR 1.888 GHz
-22.8 dBnm

When the multi-marker
is on

€—— active marker

The R3261/3361 has a A marker in addition to the above eight markers.
The A marker detects the difference between 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 also moves similarly.

Note: If the active marker is changed tc another marker, the A 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 required.
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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 eight 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-marker, it is displayed with e and the other markers are
displaved with o,

A marker

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 A or B changing the trace state finally is called active
trace,.

Note: When the state of trace is blank, active trace is disabled.
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{(2) Panel Key

[Function] MULTI MKR

Press the | SHIFT ‘| and oN “keys in order.

The multi-marker is turned on.

MULT! MXR

Press the | ON kevy.

When the marker is OFF:
The single marker is turned on,
When the single marker is used:
The active marker cah move.
When the multi-marker is used:
One of multi-markers is changed to the multi-marker
and can move.

Press the .| OFF key.

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

Press the | or B | key.

The acﬁiée marker and A marker move between trace A
and B. The other markers remains.
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(3) Soft Key

[Procedure and explanation]

0
SKIFT

ON MKR =
$H/0FF

ACTIVE
KR

" WKR DISP .
COBE/LOW

CNEXT MKR LIST
L WENU - ON/BRE

CMKR LIST: PLOT OUT

L PLOT G OVER
L PLAT OUT :
| SEPARATE :
L PLOT OUT
L ONLY
L pLOT :
| CANCEL

 PREV
CMENY

 PREV
weny
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(:) Press the

MULT! MKR

SHIFT and N keys to turn the EMKR * ; key on or

| BH/OFF

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.

» ON state
{MKR 1 |  This key indicates that marker No. 1 is on. If
: BR/0FF the key is pressed in this state, the marker is

changed to the active marker and can be moved.

. OFF state

P MKR 1 i This key indicates that marker No. 1 is off.

: ON BB If the key is pressed in this state, marker

s 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 MKR

SHIFT ON and E HKR Nug 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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MULTI MKR

(:) Press the

SHIFT ON and i ACTIVE: keys in order.
PMKR

Select the active marker in order. Whenever this key is
pressed, select the marker with a large number as an
active marker. 1If 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.

MULT! MKR

(:) Press the % SIIFT { and 0N keys to set the : MKR DISP: key to UP
' L UP/LOW

or LOW. =

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 MKR

(:) Press the | SRIFT aN and ENEXT é keys to turn on or off
e : MENDG

: ON/OFF

Display all multi-marker lists. The window opens on the
screen, and the frequencies and levels of up to eight
markers are displayed in the window. Data for these
markers is always an absoclute 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,

MULTI MXR

_ e E e
(6) press the | SHIFT | | ON . NEXT ©  MKR LIST: and i PLOT OUT: keys.
P MENU i i PLOT . DVER

Plot the current state and marker list in the overwrite
mode.,

After plotting the waveform and data, overlap the marker
lists in ruled line to plot.
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MULT! MXR

the | SHIFT OGN : NEXT i ! MKR LIST: arnd ;PLUT OuT ; keys.
: MERD  © : PLOT : I SEPARATE

Plot the current state and marker list in the division
mode. :

After plotting the waveform and data, plot the marker
list to thelﬂﬁxt plot position.

@

e

2
0

MULT!

(8) pPress the | SHIFT ON © NEXT ! MKR LIST: and I PLOT OUT: keys.
P MENU (P PLOT PONLY

Plot the marker list only.

MULTI MKR

= R 5 R ;
(3) Press the | SHIFT oN | NBXT i MKR LIST: and : PLOT  : keys.
. MENU i PLOT | CANCEL

Interrupt plot.

i!) Press the ; PREY ; key to return to the previous menu.
: MEND
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{4) Basic Operation

{4-1} Registering the Multi-marker

MKR 1.880@ GHz

-2p.@ 4Bm | (1Y MKR 2
- ON/3ER

At present, marker No. 1 is an active

1 marker.
< Active marker

(2) MKR 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).

g

HKR 1.378 GHz

6.8 48 Directly after the MKR 2 ON/OFF key is
- . m

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

Active marker

MKR  1.888 GHz When the active marker is returned
_20.9 ¢8m | (1) MKR 1 from marker No. 2 to No. 1, press soft
K/ OF F menu {(2), select marker No. 1, press
‘-lx : = soft menu (1). As shown in figure,
displayed data is changed.
(2) MKR No. So, up to eight markers can be
registered.

<—— Active marker
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(4-2) Erasing the Marker

HKR 1.808 GHz

~28.0@ dgm

.
€«— Active marker

1.345% GHz
-55.9 dBm

MKR

Active marker

4

MKR 2,299 GHz

-54.5 dBm

Active marker

1

(1

&/ 0FF

(2) MKR No.

(1) ¥E
§%/0FF

(2) MKR Mo

(1) i¥
§%/0FF

(2) MKR Ne

4 - 60

~active marker.

When the multi-markers are erased che
by one, use soft menu (2} to select
the marker to be erased., If the
marker is an active marker, press soft
menu (1) to erase. If not, change the
marker to the active marker to press
soft 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.

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

If marker No. 3 is erased, marker

No. 4 is automatically changed to the
active marker.

If marker No. 4 is erased, marker

No. 1 is automatically changed to the
active marker.

As described above, there must be the
If the active marker
is erased, the next marker with a
large number is the active marker.
there is no marker with a large
number, the marker with a small number
is the active marker.

If there is only one marker,
be erased.

If

it cannot
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(4-3) Moving the Multi-marker

ANKR -200 MHz

19.9 4B
Trace B

3
/m

3

AMKR -208 MHz

3 a.5 dB

Trace B° Amarker

T

Active marker

AMKR -558 HHz

2 ~12.3 dB

Trace B
A marker

5

&——- hctive marker

(1)

(2) NKR No

(1) MKR 5
ON/SBE

(2) MKR No

(1) B

(2) MKR No

(3) ACTIVE
MER

4 - 61

"soft menu (3),

The multi-marker can be displayed to
traces 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. Wwhen 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
the difference between
different waveforms can be measured
easily.
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{4-4) Changing the Active Marker

~1.80@8 GHz
-20.@ dBm

MKR

€— pctive marker

8

2.156 GHz
-57.8 dBm

HKR

Active
marker

g8

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

ﬂﬁdeF
(2) MKR Mo

{3)ACTIVE -
MER N

" i The frequency and level of the active
#8/0FF marker are displayed on the CRT. This
function can measure data for marker
{2) MKR No points easily.
(3) ACTIVE

MKR Na

HKR 1.53@ GHz

-59.6 dBnm

Active marker

When the active marker is changed,
turned-on marker is automatically
selected, In figure, marker No. 5 is
changed to the active marker after
(2) MKR Mo parker No. 2.

(1) BEE S
BR/0FF

(3) ACTIVE
MKR Mo
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{4-5) Multi-marker List

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

Label area Title
REF xx.x dBm Trace mode
KKdB/ ] r ] ] [] ] ] ' ]
b0 1 1 =7 |(1)MKR LIST
"“"" Marker data [- i/OFF
ORI FPUR I S S S NS N
: : X ' Vo (2) MKR LIST
e PLOT
No. G M k Hz dBn A/B roo
+ 1.800 000 000 -20.00 B ---
2 2.158 000 Q00 -57.80 A oo
3 R e
a: b
5: 1.530 000 000 -59.66 B 'r
+ 2.500 000 000 -62.15 B Vo
73 e
. N
| ¥ 1 ] ] 3 ) 1 :r E (6) PREV
%X NS ] ] ] [] ] ] ] ] 3 HENU
CENTER x.xxx GHz SPAN x.xxx MHz

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

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

Note: The \ marker is displayed by absclute 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 soft menu appears.
Select each output format.

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

Label area Title
REF xx.x dBm Trace mode
xxdb/ S S R R S
R A S - «— |(1)PLOT OUT
--~?--ﬁ~-f~--}-f- Marker datal- OVER
; b1 1 | (2)pLoT oot
---r---b---i SEPARATE
No. 6 N k Bz dBe A/B b+ K(3)PLOT QUT
13 1.800 000 000 -20.00 B [---re-cr--o| ONLY
2:  2.156 000 000 -57.80 A Lo
3: ---e--oroool(4)
6:..1.530 000 000 -59.66 B |---r--cre--
6; 2.500 000 000 -62.15 B :+ |(5)PLOT
: ---k---r---|  CANCEL
B: L
T T T b |(e)mE
XX BS MENU
CENTER x.xxx Gliz SPAN x.xxx Mz
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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 0.0 dBm ATT 10 dB A write B_blank
1UGB/ T T T T T T T T T
l MKR |
MARKER M 00 kHz
300 kHg -10.30 d8n |
? i
i No. G M|lk Hz dBm &/8 |
1. 300 000  -1p/.30 A
2. 30 {400 000  -3p.25 A
- 3? -30(0p0 000  -3pLSO0 A -
RBW - g- .
1 MHz 7
V?wkH i 8. ]
, .
SWP L 1L )
200 ms 1 1 T 1 T I | L’F_—'
CENTER 0 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

10d8/

MARKER
300 kH

REF 0.0 dBm

ATT 10 dB

A _write B blank

T T

T

T

J L

T

!

MKR
-10

¥ 1

300 kHz
.30 dBm

% ]

{

I I

I Ty

5
CENTER 0 MHz

SPAN 100.0 MHz

L% MULTI MARKER LIST k&
dBm A/B

No. G M k Hz
1. 300 000
2. 30 430 000
3. -30 000 000
4
5:

G
7.
8.

-10.30

A

-30.25 A
-30.50 A
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Plot plan (3): Plotting the list only

Xk MULTI MARKER LIST xi%
No. 6 M Kk Hz dBm A/B
300 000 -10.30 A

30 400 000 -30.25 A
-30 000 000 -30.50 A

B S L A
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(5) GPIB Remote Programming

(5-1) GPIB Code

Table 4 - 1 GPIB Code

Talker request
Function Listener Remarks
code Output
Code Header

format

Multi-marker ON MLT MLT? ON/OFF -

Multi-marker OFF MF or MO - - -

Moving the Active-marker| MN or MK - - - Data input
Multi-marker No. 1 ON MLN'1 - - - Data input
OFF MLF1 - - -

Multi-marker No. 2 ON MLN2 - - - Data input
OFF MLF2 - - -

Multi-marker No. 3 ON MLN3 - - - Data input
OFF MLF3 - - -

Multi-marker Noc. 4 ON MLN4 - - - Data input
OFF MLF4 - - -

Multi-marker No. 5 ON MLNS - - - bData input
OFF MLF5 - - -

Multi-marker No., 6 ON MLN6 - - - Data input
OFF MLF6 - - -

Multi-marker No. 7 ON MLN7 - - - Data input
OFF MLF7 - - -

Multi-marker No. 8 CON MLN8 - - - Data input
OFF MLF8 - - -

Active marker frequency? - MF? Frequency MF
Active marker level? - ML? Level Unit: Header
dB : MLD
dBm : MLB
dBmV: MLM
dBuv: MLU
dBuvemf
: MLE
dBpW: MLW
v : MLV
dBm/Hz
: MLH
dBuvV/VHz
: MLL
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Table 4 — 1 GPIB Code (Cont'd)

Talker request
Function Listener Remarks
code Output
Code Header
format
Frequency + level? - MFL? Frequency | Similar to
+ level MF and ML
All multi-marker - MLSF?| Frequency | Similar to 8-marker
frequencies? MF output
All multi-marker levels? - MLSL? | Level Similar to B-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" cesas (1) ' Turns the multi-marker on.

PRINT @8;"MLT 1Gz" ceves (2} ' Turns the multi-marker on and
move it to 1GHz.

PRINT @8;"Mr" ceeas (3) ' Turns the multi-marker off.

PRINT @8;'"MO" N )] ' Turns the multi-marker off.

PRINT @8;"MLT?" cenas [5) ' Outputs 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 multi-marker is turned on and the
active marker is moved to the position equivalent to specified
frequency. If the output format is {2), the active marker is moved
to the position equivalent to frequency of 1GHz.

If (3) and (4) are executed, the single marker and multi-marker
erase all of displayed 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 output. If it is off, 0 is output. Judge

these values,

(b} Turning the markers on or off individually

[Format]

PRINT @8;"MLN1" ceses (1} ' Turns multi-marker No. 1 on.

PRINT @8;"MLN1 1Gz" ..... {(2) ' Turns multi-marker No. 1 on and
move it to 1GHz.

PRINT @8;"MLF5" ceeae (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 to 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 equivalent to specified frequency. If the output
format is (2), frequency moves marker No. 1 to the position
equivalent 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. S0, 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)

Outputting the frequencies and levels of markers individually

[Format}]

[Format]

PRINT @8;"HDO MLN1 MF?" .. (1) ' Turns marker No. 1 on to output
the frequency.

INPUT @8;F1 ' Reads the frequency to wvariable
Fil.

PRINT @8;"MLN5 1GZ" ,.... {2) ' Turns on multi-marker No. 5 to

PRINT @8;"HDO ML?" frequency of 1GHz to output the
level.

INPUT @8;L5 ' Reads the level to variable L5,

[Function]

The command outputs 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 No. 1 is changed to the active marker and
the frequency is read to variable F1.

If (2) is executed similarly, marker No. 5 is moved to the position
equivalent to specified frequency and the level is read to variable
L5,

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

[Format]

PRINT @8;"MLSF?2" esesns (1) ' Outputs the frequencies of
all markers.

INPUT &8;F1,F2,F3,F4,F5,F6,F7,F8,F9 ' Reads the frequency to the
variable,

PRINT @8;"MLNS 1G2" erase (2) ' Cutputs all marker levels.

INPUT &8;L1,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 frequency and level. When 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 wvalue.
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(Sample program]

MLSF command

10 Tt e ok i e ok ok oK ok ol 3k o o ok e e e sk okl ok o o e 3 ok b ok ok ok ok 3 ok Ok K ok ke ok
20 % R3261/3361 MULTI marker list check =
30 b file: MLTLIST ]
10 T 2% ok of e o 2 A o 3k ok ok o s e e o o s o ok o4k e ok o B e sk e o e e ok o ok ke ok ok ok ok ok
50 ISET IFC: ISET REN

&0 *TEST

70 'GOSUB *SWEEP

50 GOSUB *STROUT ' string output

90 GOSUB *YALOUT ' value output

100 'GOTO *TEST

110 STOP

120 !

130 *STROUT

140 PRINT @8;"HD1 MLSF?"

150 INPUT @8;F15,F2%,F3s,F4s ,F58,F638,F75,F8%,F9s

160 PRINT @8;"MLSL?"

170 INPUT @8;L1%,L2%,L3s,L4%,L.5%,L65,L78,L8%,L9s

180 PRINT "%x%x%x STR out #kaskk"

190 PRINT 1,F1s,L1s: PRINT 2,F2s,L2s%: PRINT 3,F3s,L3%: PRINT 4,F4s,L4s
200 PRINT 5,F5%,L5%: PRINT 6,F6%,L6%: PRINT 7,F7$,L78: PRINT 8,F8%,L8s%
210 PRINT 9,F9%,L9%: PRINT "

220 RETURN

230 !

240 *VALOUT

259 PRINT @8;"HDG MLSF?"

260 INPUT @8;F1,F2,F3,F4,F5,F6,F7,F8,F9

270 PRINT @8;"MLSL?"

280 INPUT @s8;L1,L2,L3,L4,L5,L6,L7,L8,L%

290 PRINT "sxksk VAL out #xkks"

300 PRINT 1,F1,L1: PRINT 2,F2,L2: PRINT 3.F3,L3: PRINT 4,F4,L4
3t0 PRINT 5,F5,15: PRINT 6,F6,L6: PRINT 7,F7,L7: PRINT 8,F8,L8
320 PRINT 9,F9.L9: PRINT ""

330 RETURN

340 '

350 *SWEEP

360 PRINT @8;"52"

370 PRINT @8;“si”

380 POLL 8,5

3580 IF (S AND 4)=0 THEN GOTO 380

400 RETURN
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[Result of output]

When the A marker is off

Terrr STR OUT

O G0~ Gy (71 La O [ =

ME 0203200100, 0E+8
ME 02RORD20E3. BE+E
MF 0P0U0CRI0R. BE+E
MF Q0J8BR0403. BE+6
MF 0200000502, 0c+6

MLE -BRRSA. 4TE+Q
MLE -RRR3a. TSE+0
MLB -BR233, 42E+0
MLB -00eTs. £25+8
MLB -02873. 9CE+a

EF PRCROROCRB . BE4S MLB -BERS2,STE+R
|
B a
@ 2
sknmw LIBE oyt wwwws
1 1E+83 -9, 47
2 CE+R8 -98. 7%
3 2E+E8 -88, 42
4 46428 -75.82
g EE+E3 -73.3
8 EE+B2 -89.57
7 5] 5]
g %) 2
3 0 B
Jk
Toad “Jauto Noo to Wiist Brunc SEM-sve Ricy  Borint | odit  Reont's |
When the A marker is on

mawwn STR out

M -2000200288, BE+S
MF -20BREoa1ss, e+
i -GE0REERYSa . BE+S

F
'
I'F
0
0
MF

G300 =) 0 O b Gy PO —

samwr UGL oyt wwwws

BROREREIED. BE+E
0B30CCA15A. BE+E
£000000250. PE+S
B
il
BSBAE0358. 0E+E

1 -2.CE+38 -.87
2 -1.5E+08 -1.1
3 -SE+8T 1.1
4 SE+AT 13,
& 1.5E+08 5.
g 2.5E+88 82
T a a

3 g a

a 2.BE+22 ~-29.6
Ck

lcad “Rauto Rao to PJiist Rruce Jsave "Peeu  Jorirt Jedit Joont]

=1¢S —a4n
s

MLD -000ea. 87E+D
MLD -08901 . 15642
"D Q0Rl. 17540
M 28013.97E+R
MD 02815, TEE+R
MD  ©2ges. 225 +d

MLD -0P059. cBE+O
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{6) Cautions

(:) 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.

Upper and lower limit for the next peak

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

List display for multi-marker and batch output by GPIB

When the active marker is displayed for single marker and
multi-marker and is output by GPIB, data operated for counter
measurement or noise level measurement can be displayed and output.
When the lists are displayed for multi-marker and are output
together, the marker point can be displayed and output by converted
value only. So, the value measured by counter or noise level cannot
be displayed and output. When the display line is 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 Functions

-Bee section 4.4.1

DEFINE SAVE \\ PRESET

_ UseR | L(REC‘ALLJJ [‘E%Hlmj [ ]

-~ See section 4.4.2

4.4.1 Save Function

(1)

(2)

(3)

[Function]

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

Panel Keys and the Corresponding Softkey Menu

Refer to Section A.l (10).

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 9 are for set condition.

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

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 between 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 key.

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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[Procedure and explanation]

RECALL

—
Press SHIFT

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

R
3 : :
Press | SHIFT RECALL | ¢ execure ) -

If a numeric key has already been input, it is 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 the list,

- SAVE

- :
Press | gy RECALL 0 mime

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

SRR

RECALL 1 ¢ prorrcr ¢ .

(.
Press SHIFT

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

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

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

| : :
Press SHIFT RECALL |, ana “A/B i is set to A or B.

Select the waveform data to be saved. Pressing this
memory will select memories A and B alternately.
(This key is effective only when saving waveform data
to internal memory, channel 1 or channel 2.)

{4) Saving into Memory Card

Setting conditions, waveform data, antenna correction coefficient or
limit line data can bhe saved into the memory card.

4 - 78 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.4 Save and Recall Functions

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 Function
[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 Softkey Menu
Refer to Section A.l (11l).

(2) Specifving 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 to 9 are for set condition.

Specify a channel with a numeric key directly or with the data knob or
step key indirectly.
For the specified channel, - is displayed on the list.

(:) Memory Card

A channel,'lo and on, may be specified. The channel number depends on
the relationship between the memory card capacity and data save state.

Specify a channel with a numeric key directly or with the data knob or
step key indirectly.

CAUTION

If the waveform is recalled from internal memory, A memory is firstly
recalled.
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(3) Displaying the List

[Procedure and explanation]

Press RECALL

(4) Recalling

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

channel.

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

[{Procedure and explanation]

Press | RECALL

RECALL

. EXECOTE |

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 : 9
TITLE : test data
PROTECT : OFF
CHANNEL TITLE PROTECT
0} recall on power !! OFF
1] for Antenna !! OFF
2 OFF
B for EMC !! ON
L L
[’ —f test data OFF
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{5} High~speed/Normal RECALL Mode

In the normal mode, the user can check the list displayed in the
window,ngpecify the desired channel, and can recall data by pressing

| RECALL |
. EXECUTE

In the high~speed mode, no list is displayed in the window and the

. RECALL
user need not press ! EXECUTE . When the numeric key is pressed, the
data is recalled from memory.

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~-speed mode
RECALL RECALL If a panel key other than
numeric keys is pressed,
! — the recall mode is released.
:Specify the: .
gaégirrﬁ' S e
-channel !
’ S
© RECALL
EXECUTE
4
Execute

R
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4.5 User-Defined 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)

(2)

Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (12).

Changing Softkey Menus

Press [PSHiFT|, (USER . The following display will appear:

On this screen, up to six soft menus (K! through Ké) 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 Ké6) and other soft menus)
can be saved in one memory card.)
(Refer to subsection 4.9.7.)

xx% R3I261/3361 Soft Menu Change Mode xxx MENU CHG

GROLP | N
) Kt :
K2 :
K3 : r @
K4 - MEMBER
K : ACTIVE
— Ki :

Loty NI

' ]*;# Center %xxx%/

— 1 : Step Size of Center

2 : Step Size is auto

3 : Offset of Center INITIAL

4 : +/-(offset’s sign) MEMBER > @
/xx% Span xxx/

1 : Linear Span ALL

2 ¢ Full Span INITIAL

3 : Log Span

4 : Zero Span RETURN ’
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(Explanation of the Above Screen]

(:) The upper half of this screen displays the current assignment of
softkey menus.

@

This is called a softkey menu group.

The lower half of this screen displays the contents (functions) of
each softkey menu group. This is called a softkey menu member.

[Procedure and explanation]

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

Press.

Press

Press

Press

CGROUP T
0 : C.
SHIET BE ) actnve
Press the panel key or the step key to select the
desired softkey menu group. The member to be
exchanged can be searched by turning the data knob.
An arrow is displayed on the left of the member to be
exchanged.
O . MEMBER !
SHLFT S B ITLIN
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 knob is turned continuously, the screen
is scrolled so that the desired member can be searched
easily.
After the member to be exchanged is selected, press
this key. 1If the softkey menu number (Ki, K2, ...) is
displayed in the reverse mode, members cannot be
exchanged.
CINTTTAL
— : Do,
SHIPT P ) meweer

Initial members are displayed on the soft group
display screen,
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= AL

Press | THmirT e INITIAL ¢
All the changed members are replaced with the
initial members.

Press SHIFT USER - RETURN Lo

This mode is canceled and the previous soft groups
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
iFunction]

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 resolution bandwidth, -20dBm internal
reference oscillator and 1dB/DIV

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

- Vertical axis linearity on the screen at LOG 104B/DIV, 5dB/DIV, 2dB/DIV,
and 1dB/DIV

- Switching error in IF STEP AMP
~ Switching error in the input attenuator
-~ TG frequency errors in 30Hz to lkHz RBW
{1} Panel Keys and the Corresponding Softkey Menu
Refer to Section A.l (16).

[Procedure and explanation]

Press | T gnipr | [7 j i CAL ALL }-

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

Press | [ gi[FT 7] ¢ TOTAL

L GALN
Measure the absolute error in 300kHz resolution
bandwidth, -20dBm internal reference oscillator, and
14B/DIV.

Press | [ gypr | [7] E#gﬂ x

EACH ITEM mode.
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Press

Press

Press

Press

Press

Press

CUTEACH TR L INPUT
Csnier | (7] 0 ey o ATT H

Measure the switching error in input attenuator.

R E S
Csifr | D7) gy G aweto

I R

7 EACH o :
[ : Lo :
SHIFT . ITEN i L SWITCH i

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

O osypy | (7] ¢ cAdh i LG

i ITEM i i LINEAR i

3 SHIFT rﬁ—w E EACH E é AMPTD

Measure the switching error in LOG 104B/DIV, 5dB/DIV,
2dB/DIV and 14B/DIV.

Ol sper | [T | GACH TG

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
spectrum analyzer.

Press 1 SHIFT , and . Cgh/g;g is set to ON or OFF.

Connect internally the internal basic transmitter
(30MHz, -20d4Bm to -304Bm) 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
knocb or step keys.
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Press O3 suipr | [7 ] » and Fgg/ggﬁﬂé is set to ON or OFF.

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

FRQ CORR:. .
. _Owjopp | 18 pressed.

Press - and ?”“twiuﬁﬁﬁﬁé is set to ON or OFF.
sier L] =% onsoee

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

and OFF state are switched whenever E CAL CURR§
pressed. Em““pﬁ[gﬁﬁmi

CAUTION

Start the calibration function only after the specified time
of warm-up.
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4.7 Plot Output Function
[Function]
Set the necessary condition to output to the Plotter before being output.
(1) Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 (17).
{2) Setting the Plotter Output Conditions

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

[Procedure and explanation]

Press T3 sHIFT 2 .

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

L PLOT
TYPE  : R9833
MODE @ ALL
PAPER : A4
DIV : 2 PICTURE
PEN  : § PENS
LOCATE : LEFT

1 PEN
2 PENS
4 PENS
— 6 PENS

: R
press | J SHIFT 8 | ?;gZTE -

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

{1) TR9832

{2) R9833

(3) HP7470

{4) HP7440

{5) HP7475

{6) HP7550
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Press | [ SHIFT Egg;

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 | —J SHIFT 5] EBE; | g?;ER :

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

(1) A4

(2) A3

_ S —
Press SHFT § L8 0 [ pomw fovision .

Specifies the size of the screen divisions. Sizes of
the screen divisions are as follows:

(1) single

(2) Divided into two sections, left and right

(3) Divided into four-left, right, upper and lower.

Press | I SHIFT | {8 ] ¢ PLOT ~ LOCATION ©
Specifies the output screen. Selectable locations are
as follows:
(1) Left side
(2) Right side
(1) Upper left

(2) Upper right . i
(3) Lower left When divided into four

} When divided intoc two

(4) Lower right

press | S sIFT | [§ ] b0 pew

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

(1) One

(2) Two

(3) Four

(4) Six
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- CPLOT L PLOT P
;;Ess SHIFT 8. FORM i and | AUTO/MNL | is set to AUTO or

Specifies whether all the divided screens are to be
plotted automatically.

Press | 1 gHIFT 8 ; 13E§/05 E to set TALK.
This outputs TALK ONLY. Set the plotter to LISTEN
ONLY.

2 cnrpn CTALKS
Press (75] SHIFT 8 : KDR5/05 . to set ADRS 05.

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

the plotter to the same address,

CPLOT
[ : :
Press SHIFT -“ | CANCEL | *

Cancels the plot output.

Press | [ | SHIFT  pxeCuTE |

Executes plot output according to the set conditions.

CAUTION

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

This equipment supports plotter types that comply with HP-GL
standards only. Note that the screen of the HP7470 plotter cannot
be divided into two sections.
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{3) Assigning the Plotter Pens

! pen specification : Everything pen 1 frame, marker, character,
D-line, waveform A, waveform B

—

2 pen specification : pen frame, marker
pen 2 waveform A, waveform B,
character, D-line

4 pen specification : pen 1 frame, marker
pen 2 character, D-line
pen 3 waveform A
pen 4 waveform B
6 pen specification : pen 1 frame
pen 2 character
pen 3 waveform A
pen 4 waveform B
pen 5 D-line
pen 6 marker

CAUTION

Output to the plotter is done in TALK ONLY mode, so the plotter must be set
to LISTEN ONLY mode,
Do not connect the controller.

4 - 92 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.8 Label Fucntion

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 Keys and the Corresponding Softkey Menu
Refer to Section A.1 (18).

(2) Selection of Character

In general, the label function can be used to input the comment on the
most significant line on the screen, but it also can be used to input
such title characters as save/recall.

In label input, input is made by selecting characters one by one.
Characters are selected from the operation window screen displaying
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 explénation]

Press ™M SHIFT E’ -

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

BBCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789

— L CAPS
Press SHIFT g . LOCK 0N | °

Select uppercase letters.

-
™1 : :
Press SWIPT § 19 ) § Lock oer | -

Select lowercase letters.
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®»© 8

®» ©

Press SHIFT | [9 ] | MARK -

Select symbols.

CUREEL
press | D SWIFT {9 | qpup -

Deletes all labels.

Press | U3 SHIFT 9 ] | RETURN

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

Operation Procedure

Press [i?ﬁfff] Eﬂ .

Use the step keys to move the cursor to the right and left. Press []

to move the cursor to the right, and press [] to move the cursor to

the left. Press and then the up key to move the cursor to the

beginning of the label, and press the shift key and then the down key

to move the cursor to the end of the label. '
ENTER

Turn the data knob to find the desired character and press [ |

to input that character.

The backspace key deletes the input character. Press |° %ﬁ??! and

BK 5P
then ] 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 : 32K bytes, standard
Connector : 20 poles and 2 pieces
(connecting/disconnecting cycle: more than

5000 times)

Interface

I/0 bus method (in accordance with JEIDA)
Power for memory back-up: CR 2016 (One unit, changeable)
Memory retention period : 5 years (at room temperature)

outline dimension 54(W) % 86{(L) ¥ 2.2{(T) mm

Environmental condition : Dewing should be prohibited.

Working temp. 0 to 40°C
Memory storing temp. -20 to 60°C
Relative humidity 10 to 90%

Write protection

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) Surface

— N

A DVANTEST@ gz - ::'ii:zhpr otect

ADVANTEST CORPORATION

. Connector hole
{(side face)

A MEMORY CARD

“e——— J

(2) Surface

Battery holder

Connector hole
(side face)

[ J—Write protect
" | switch
. KB 931{

-[Manufacturing
management No.

Date prom January
1 to 9 to September

X October
¥ November
Z becember

—Rightmost digit of the year
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.
Example: When 32 kB 9206 is stamped
It means the manufacture in February 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

(:) Remove 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 battery.

Set the battery so that its (3 side is seen.

4 N
;- N .

Battery type
CR2616

\. J

Install the cover.

CAUTION

When the battery is replaced, all data saved on the memory card are
erased. Copy necessary data on another memory card, then the replace

the

battery.

(2)

(3)

(4)

Optional memory cards
A09505: 32K byte SRAM card ---- Set of five cards
A09506: 128K 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 or 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
(:) 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 prchibited.

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

[ )

” I ZDVANTEST. ! rrotect
dl

ADVANTEST CORPORATION switch

A MEMORY caARD

‘ 'Eject o
- ibutton

Figure 4 - 7 How to Insert Memory Card

CAUTION

The drive lamp should be lit during the card access. Do not push the
ejection 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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4.9.7 Memory Card Function
[Function]

This function is for initializing the memory card and storing and

recalling the softkey menu. For storing the setting conditions,

restoration, etc. see the save and recall functions in Chapter 4.4,
(1) Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (19).

(2) Initializing the Memory Card

Format the memory card.

Press I SHIFT r]‘} ?"?E%EME % to execute initialization.

CAUTION

The unused memory card won't function unless this initialization menu
is run. Notice that all data in the card will be erased when the
memory card storing the data 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 CJ SHIFT [4 ; g?ggg 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.

Press T3 SHIFT ] é HENY Eto recall the softkey menu data.

CAUTION

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
: up to 11 files

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

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

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

antenna correction data + limit line data A
: up to 4 files

4 - 107 Jul 4/94



R3261/3361

SPECTRUM ANALYZER
INSTRUCTION MANUAL

4,10 Measuring Window

4,10 Measuring Window

4,10.1 Window Setting

(1)

(2}

®

[Function]

This window for measuring is 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 Keys and the Corresponding Softkey Menu
Refer to Section A.1 (22).

Window Setting

Window ON

M, W

Press [}EEEI] EI] , and display the window on the screen. (The figure
below shows initial setting sizes.) The new sizes are retained until
reset.

(Y-axis)
400
300 - :
200 | - :
106 - :
R O S SRR,
¢ 70 140 210 280 350 420 490 560 630 700 (X-axis)

Window start frequency = X-axis 280th point
Wwindow stop frequency = X-axis 420th point
Window high level = Y-axis highest level
Window low level = Y-axis lowest level
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(2) window OFF

‘M. W
= CWIRDOW?
press | SHIFT || 0 opF |
(3) LOCATION
M. W
= . NEXT 7%
press | SMUT ] L0 ) fwemy -

Moves the center of the window (X,

1, and clears the window display.

{LOCATE™ CATES
at: X ¢ Or

¥) % La

T — e
" T
m -
100 E : | ;*
0 70 140 210 280 350 420 490 560 630 700

. -

[keys for adjusting datal

To increase the center fregquency,
press the step up arrow key.

To decrease the center frequency,
or press the step down arrow key.

4 - 103
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(X or Y)
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Press SHIFT

i NEXT

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

LAX °r 14y :
400
e A x |
300 . P ..................................... I] -
T
200 . — — AY
100 : - l .
0 70 140 210 280 350 420 490 560 630 700

[RKeys for adj

usting datal

To increase the delta value, turn the data knob clockwise or press the
step up arrow key. (X or ¥)

To decrease t
press the ste

he delta value, turn the data knob counterclockwise or

p down arrow key. (X or Y)
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@ ABSOLUTE

M. W

press | SHIFT 0

Pressing

the | WINDOK:

with absolute value.

Pressing
absolute
Pressing
absolute
Pressing

absolute

FREXT S :"A}}S‘""‘E
! MENU @ ! DATA -

key allows start frequency (START F) to be set

CETNIOW:
the ,58;020 f key allows stop frequency (STOP F) to be set with
value.
the ?ﬁggggWE key allows upper level (UPPER L) to be gset with
value.

CWIRDOW: .
the LOWER @ key allows lower level (LOWER L) to be set with
value.

400 .................................................................................

300 | - :

D e, +— UPPER L
200 .
et LOWER L
100 T 1
START F . STOP F
| IR e e e
O 70 140 210 280 350 420 490 560 630 700

[Keys 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
released.
(:) Partial sweep

Signals are sweeped within the window (see Item (4) of Section 4.1.6).

{Operation procedure]

. SWEEP i WINDOW

After window setup, press | MENU i MODE é SWEEP éin this
order- Trrememmsciiacisenens B e L

: gﬂgggL E and 5 gﬁgg:L E mode can be switched.

Press ihﬁﬁﬁﬂﬁin? continuously to release it.

(:) Peak search by marker
The peak can be searched in the window.

[Operation procedure]

After window setup, press PEAK .

(:) 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 procedure] g g
P P : NEXT : : PK CONT:
After window setup, press | PEAK : MENU 01 ON/OFF 45 ghis

order.
(:) Next peak search by marker
The next peak can be searched in the window.

[Operation procedure]

After window setup, press| PEAK ENEXT PK ;in succession.
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®

(2)

% dB down of marker
The signal level can be reduced for "x dB" within the window.

[Operation procedure] ey prrmnmee ey

After window setup, press ON 2 MEKU ; L ODOWN ¢ g
this order. T oo remmmmmeeeen

GO or NG Judgment Function
fFunctions]

@ 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 limit from the UPPER to the LOWER
level of the window.

® 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 dB.

[GPIB command]

Command bescription

CMA Determines GO or NG with trace A.

CMB Determines GO or NG with trace B.

CM? Specifies the output of GO or NG result (NG point number:
GO=0, NG=1l to 100).

CMF? Specifies the output of frequency data for NG (for NG
point).
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[Example of program] (PC9801)

10 ISET IFC:ISET REN

20 PRINT @8;"WITF1MZ WPF2MZ"
30 PRINT €@8;"WUL-10DB WLL-20DB"
40 PRINT Q8;"CM?"

50 PRINT @8;:"CMA"

60 INPUT @8;P

70 PRINT "NG = ";P;" point"
80 IF P=0 THEN GOTO 140

90 PRINT @8;"CMF?"
100 FOR N=1 TO P

110  INPUT @8;NGF$

120 ~ PRINT N,NGF$
130 NEXT N
140 END

'Set window freguency.

'Sets the upper and lower limits of window.
'Specifies the output of GO or NG result.
'Determine GO or NG in trace A.

'Reads data.

'Display

'Terminates for GO.

'Specifies the output of NG frequency data.
"Counts the NG point number,

'Reads data.

'Display
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4.11 Tracking Generator Function (R3361C/CN/D only)

T6 QUTPUT 500
9kiz-3.66GH=z

For details,
[Function]

Tracking generator

R3361D

see Section 5.

{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 -10dBm.

[Procedure and explanation]

Press

TG

Selects the TG level mode and displays the current TG
level at the left upper end of the screen. This key
input allows data entry.

4
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(3)

{(4)

(5)

[Data Adjusting

Data knob H
Step key :
Ten key H

Rey]
TG level rises when the knob is turned clockwise and
lowers when the knob is turned counterclockwise. The

set resolution is 1dB.

Increases or decreases the TG level by 5dB.

The set resolution is 1dB.

Setting FREQ CAL AUTO

[{Procedure and explanation]

Press TG

| FREQ CAL
- AUTO -

Causes an automatic setup of appropriate TG FREQ D/A
signal conversion level for the current RBW.

Setting TG Frequency

The TG FREQ D/A value can be set within the range of 0 to (0xfff. The
initial set value is 0x800.

[Procedure and explanation]

Press TG

| PREQ CAL |
CMANUAL

[Data Adjusting

Data knob :
Step key H
Ten key :
TG OFF

To turn off the

TG FREQ D/A value setting mode.

Data entry becomes possible, and the current TG FREQ
D/A value is displayed at the upper left corner of the
screen,

Key]
The TG FREQ D/A value increases when the knob is
turned clockwise and decreases when turned

counterclockwise. The set resolution is one point,

Increases or decreases the TG FREQ D/A value by one
point.

The set resolution is one point.

TG, press OFF 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

electric field strength.

This function is for correcting antenna coefficients and measuring

[Procedure and explanation]

Press

[] SHIFT

5 FIELD STR

? ANTENNA

 DIPOLE -

Sets electrlc fleld strength measuring conditions when

TR1722.

Press

[] SHIET

1

using the Advantest half wavelength dipole antenna

| FIELD STR : : ANTENNA & : LOG PERD : .

Sets electric field strength measuring conditions when

TR1711.

Press

[] SHIFT

Press

[] SHIFT 1

Press

[] SHIFT

1

Cancels the electrlc field strength measuring
conditions of the above three.

using the Advantest logarithm cycle dipole antenna

. TRIT203 | -

Sets electrlc fleld strength measuring conditions when
using the Advantest active antenna TR17203.

| ANTENNA
. OFF

FIELD STR 5 ANTENNA

iANTENNA :

FIELD STR CDRR

Creates the user— deflned antenna coefficients. The
limit line section (4) contains further explanations.
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M N N VL LT | CORRECT |
SHIFT 1 | i FIELD STR ; ; CORR ;v @nd; QN/OFF ;is set

Press

to ON or COFF.
Either cancels or executes WRITE waveform adjustment

0 sy ANTENNA § 8 NEXT L INPUT/
SHIFT 1 | {FIELD STR © [ CORR  : { MENU, and | MODiFY

Press

is set to INPUT or MODIFY.

Selects new input or modification for the user-defined
antenna coefficients.

0 R . ANTENNA © | NEXT | FREQ/ |
Press SHIRT 1 | i FIELD STR : i CORR | i MENU:, and | LEVEL |

is set FREQ or LEVEL.

Selects frequency value or level value for the input
of the user-defined antenna coefficients.

] o . i ANTENNA i i NEXT: i TABLE
SHIFT 1 | i FIELD STR | : CORR . MENU : ©INIT

Press

Initializes the user-defined antenna coefficient input
area, erasing all current values.

Note: Software menu TABLE INIT is displayed only when
software menu INPUT/MODIFY is set to MODIFY.

[] oo | ANTENNA © © NEXT | TABLE
SHIFT

Press { | ©FIBLD STR | {CORR  { :MENG: | DELETE ..

Erases one set {frequency and level values) of

user-defined antenna coefficient inputs. Section (4)

Limit Line contains further explanation.

Note: Software menu TABLE DELETE is displayed only
when software menu INPUT/MODIFY is set to MODIFY.
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4.12.3 QP Measurement

C) This function is for measuring pulse noises.

set as follows according to the CISPR standard.

Measuring consgstants are

Table 4 - 2 QP Measurement Basic Characteristics of CISPR Standard

Waved time constant
Measuring band 6 dB
El Banwidth| Recharging| Discharging| Mechanical

constant constant constant
A 10kHz to 150kHz 200Hz 45ms 500ms 160ms
B | 150kHz to 30MHz 9kHz 1ms 160ms 160ms
C 30MHz to 300MHz 120kHz Tms 550ms 100ms
D | 300MHz to 1GHz 120kHz 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

10kHz to 150kHz

1 second per frequency span of 200Hz

B 150kHz to 30MHz 1 second per frequency span of 10kHz
C 30MHz to 300MHz
b 300MHz £o 1 GHz 1 second per frequency span of 100kHz

() Example of measurement of interfering terminal voltage in dummy power

supply circuit.

Operating procedure

-1

(DUT) and dummy power supply circuit as shown in Figure 4-8.

4 - 113

Connect this spectrum analyzer with signal (to be measured supplier
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Dummy power
supply circuit

I ( E W AC powér"
Signal source CE' supply
to be measured AC R3261/3361
(DUT) : power '®)
supply
: O
RF input
@] O connector

Signal cable

Note: Remove the signal cable from the RF input connector of R3261/3361
when switching the DUT power source ON/OFF or connecting it to the
circuit. (For spike noise is generated in the dummy power supply
circuit and the RF input part (mix. diode) of R3261/3361 is broken.)

Figure 4 - 8 Measurement of Interfering Terminal Voltage

C)-—Z Set START and STOP frequencies which are to be measured.

Press [ START 1115 ][0 [z
Press STOP [1 10 ] MHz |.

(:)~3 Set QP resolution bandwidth.

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

Press | SHIFT } ap i, and | g: /DFFE is set to ON.

.
i
............. 1

______________

[ |

By this setting, this spectrum'analyzer automatically selects the
resolution bandwidth (9kHz) and charging/discharging time constant.

Note: If START and STOP frequencies exist in more than two frequency
bands, the resolution bandwidth is automatically selected by
the STOP frequency.

(3 -4 Set the sweep time in accordance with Table 4-3.

Press | COUPLE E SWp E , and adjust a data with {}

or {} .

Set the sweep time for long enough.

Note: In procedures @—1 through @—3, the sweep time is settled
1000 seconds.
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Increase and decrease frequency 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 E ATT 5, and adjust a data with {}
or {} .

Check that the level does not change.

Switch on the marker lamp and read the data, then compensate for
error by the correction factor, as according to the dummy power
supply circuit.

Press oN | and adjust a data with .

Since QP dynamic range has two ranges, 404dB and 80dB, select the
appropriate range as occasion calls.

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

Press REF LEVEL | | XdB/div, and adjust a data with | {

10dB/div=80dB D, Range

5dB/div=40dB D, Range
In releasing the QP value measuring mode, this spectrum analyzer
sets the REF mode, where the QP value measuring mode is not set.

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

(=) i
Press | SWIRT 1| & @F i, ana | QP | is set to OFF.
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[Procedure and explanation]

A— :  ap :
Press L] SHIFT 1 : ap ., and: qgysoff . 1S set to ON or OFF.

-§E§§qu§ the QP measureﬁéﬁgusﬁnsr off.

lapew . .
: AU?U : 1s automatically selected when QP BW is not
selected.
R RILRTT . : QP BW :
press | LJ SHIFT 1| ap i AUTO .

D . grmmmeeeeneae : :QP BW :
Press SHIFT 1 | : @ ¢! 200 Hz : -

, PR . ap BW
Press [] SHIFT 1 . @ o 9 kHz ;0 -

| ey QP OBW
Press SHIFT 1 Sooap ¢ 120 kHz o -

Manual selection of the QP bandwidth 120kHz.

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 screen.

(1) Data Table Input Procedure

Up to 51 points of frequencies and up to 571 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
+50dBm. 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]

ERRUTE .
P : : the f d
(:) ress | |] SHIET ) CLINE A | to display the following data

input window.

FRECHEE
LEVEL :
No. G M k Hz dBm
1 : 1000000 000 -20.0
2 : 1100000000 -30.0
3. 1200000 000 -40.0
4 : 1300000000 -50.0
5. 1400 000 000 -60.0
— §
T
8
9 :
10 :

The above is the window with 5 points data input.

The window is divided intoc 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).

(2 selecting Input Mode
L NEXT D INPUT/

© MENU © © MODIFY

Press @ .

Press ilagg¥é B to switch between the input and the modify mode.
: Y ¢

The input mode accepts frequency 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 frequencies.

The modify mode accepts modification and sorting of data already input

: TABLE
according to the frequency or level. Press L INIT to delete all
data. Press ;TABLE ! to delete the data iguﬁﬂiéﬂnfhe arrow

points. : DELETE ;
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(3) selecting Data
FREQS
Press Riﬁﬁyﬁk_mnuuwfto select frequency data or level data.

Crdinarily, the two data inputs are accepted alternately. Press this
key to modify the desired data.

(:) Digplaying List

Input data is displayed in the list area (lower part of the window).
This data is not displayed in the active area (upper part of the
window) while in input mode, but currently active data. Turn the data
knob to scroll the data display up or down.

Y ¢ 1 200 000 000 Hz

LEVEL : -40.0 dBm
k 1 : 1000000000 -20.0
2 : 1100 000 000 -30.0
- 3 1 200 000 000 -40.0
i: 1 300 000 000 ~50.0
5 i 400 000 0O0 -60.0
6 :
T :
8 :
g .
10 :

(2) 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 explanation]

] L LIMIT L LIMIT A
Press SHIPT | |1 | PLINEA | ang § ONDFF | §g ger to ON or
ool SEGS S S H

Turns the user-defined limit line display in the VIEW
B waveform area on or off.
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B CLIMIT G NEXT L INPUT/
SHIPT | |1 | {LINE A ; [ MENU  , and | MODIPY |is set

Press

to INPUT or MODIFY.
Selects new input or modification for the user—defined
limit line.

[ PLIMIT G NEKT | FREQ/ |
SRIFT | |1 | {LINEA © (MENU  {, and | LBVEL ' is set

Press

to FREQ or LEVEL.
Selects the frequency value or level value for the
user—defined limit line inputs.

0 — SLIMIT i NBXT | | TABLE |
Press SHIFT [1 D LINE A i : MEND COLINIT P

Initializes the user-defined limit line input area,
erasing all current values.
Note: Software menu TABLE INIT is displayved only when

u CLIMIT @ @ NEXT . | TABLE !
SHIFT 1 | PLINE A i i MENY . | DELETE :.

Press

Erases one set (frequency and level values) of

user-defined limit line to which the arrow points,

Note: Software 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

(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 99.8%.

Procedure and explanation
Refer to A.1 (23).
Calculation

The tester screen shows 701 points 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 equation:

701 V¥n? (R is the input impedance.)
PIW] = &
ha} 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
¥ from the left end of the frequency axis, the following equation is
satisfied:

X VI'I2
0.005P = & —— (If the rate is 99.0%)
n=1 R

If the some of the power is calculated as the amount from the left end
of the screen, If the 99.5% position of the total power of P is point
Y from the left end of the frequency axis, the following equation is
satisfied.

¥ Vn?
0.995P = B ——— (If the rate is 99.0%)
n=1 R

Values X and Y can be determined, and the occupied bandwidth can be
determined by the following equation:

f SPAN(Y_X)
0BW (Hz) = 70;““‘ (Egpan is the freguency span.)
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{(3) Operation Procedure

The following explains how to determined the occupied bandwidth.

CAUTTION

1. If the amplitude of a signal is below 40dB, the calculation error
may increase. Adjust the reference level of the signal to have
40dB 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 c<an 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:

C)'Set the-vertical_axis scale to 10dB/div on the screen, select the
"Normal"™ sweep mode, and set the frequency span to "Linear" as follows:

Press IM jLOG_SFAN: .

(excluded)

C) Adjust the center frequency so that the signal waveforms of trace A
are displayed at the center of the screen, and specify the measurement
frequency span and resolution bandwidth.

Press .

Press | Vééifék FREQ]| » and adjust a data.

Press | FREQ SPAN | and adjust a data.

Press [ CUHPLE . J, and adjust a data.

Press'f RBl T

C) Set the trace det. mode to "SAMPLE" as follows:

press [MENU | i DETECTOR SAMPLE ;.

4 - 121 Jul 4/94




R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4,13 OBW and ADJ

(:) Measure the occupied bandwidth by entering the following keys:

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).

If 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.

C) To change the rate to the total power, change the occupied bandwidth
displayed in Step C) as follows:

Example:

_______________

If the {ZSHIFT [:] : OB¥ |  keys are pressed in succession,

the occupied bandwidth is displayed.

Then, press the |8 | [0 | [GHz] keys in this order to set the
rate to 80%.

4.13.2 Adjust Channel Leakage Power Measurement (ADJ)
[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.
{1) Procedure and explanation

Refer to A.1 (23).

(2) Explanation of Software Menu

press (O swirr | [0 {77

Calculates the leakage power at the specified point.

press | DI gnier | [§] { kDI GRAPI -
Calculates the leakage power of all points, stores the

results in the trace B memory, and displays them on
the screen,
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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:

701

PIW ) =24 Pn

n=1

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:

h+dYX /2
. Y Pn
P aps [dB] =10 logie %
where:
n-AX/2 Start frequency

z
n+AX/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 10dB/div (8th or 12th scale position)

on the screen, select the "Normal" sweep mode, and set the frequency
span to "Linear™ as follows:

Press [ REF LEVEL ] (X dB/div’: {0] [GRz] (i8/12 divi) |
"""""""" {dB)

Press [ MENU] {SWP MODE} [NORMAL: ,

Press [ FREU SPAN] LOG SPAR: .
(excluded)

(:) Adjust the center frequency so that the signal waveforms, of trace A

are displayed at the center of the screen, and specify the measurement
frequency span and resclution bandwidth.

Press .

Press| CENTER FREQ] , and adjust a data.

Press| FREQ SPAN | , and adjust a data.
Press | COUPLE | , and adjust a data.
Press; RBW. ....i -

(:) Set the trace det. mode to "SAMPLE" as follows:

(:) 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 mode

(a-1l) Set the normal marker to the leakage power measuring point.

Press , and adjust a data.

{a-2) Specify the measuring point by using the delta marker and specify
the integration width,

Press i ANKR |, 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

(6] (A

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 LANKE T, and adjust a data.

If the integration width is "AX", the value of [start frequency
+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 screen.

When the calculation is complete, trace B is displayed in the dual

screen 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.

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

GPIB code Function
CBW Executes OBW of the softkey menu.
OBW? Requests OBW for data output,.
ADJ Executes ADJ of the softkey menu.

ADJ? Requests ADJ for data output.

ADG Executes the ADJ GRAPH of the softkey menu.

{2) Programming Examples {on HP200 series computer)
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Example 4 - 1 OBW Measurement at Each End of Sweep

Declares the OBW data as
character string variables,
Presets the tester.

Turns on the (30MHz) CAL
zignal of the tester.

40 QUTPUT 701:"CF30MZ SP500KZ RE-10DB DTS" ! Adjust the center frequency
and other data.

Repeats measurement 30 times.

10 DIM A% [25]

20 QuUTPUT 701;"IP"
30 OUTPUT 701;"CLN"

. e

50 FOR I=t TO 30

60 OUTPUT 701;"SR" Sweeps the signals from the
most beginning.

70 GOSUB Swpend ! Wwaits for the end of sweep.

80 QUTPUT 701;"OBW?" ! Specifies the output data to
OBW.

90 ouTPUT 701 ;"OBW" ! Starts OBW calculation.

100 ENTER 701:A$ ! Reads the OBW data.

110 PRINT "I=";I,A$ ! Displayes the data on the
screen.

120 NEXT I

130 STOP

140 !

150 Swpend:!

160 OouUTPUT 701;"sS2"

170 S=SPOLL {701)

180 IF BIT(5,2)=1 THEN RETURN
190 GOTO 170

200 H

210 END

Clears the status byte.
Performs serial polling.
Returns control after sweep.
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Example 4 - 2 ADJ Measurement at

Each End of Sweep

10

20
30

40

50

60

70
80

90
100

110
120
130

140
150
160
170
180
190
200
210
220
230

DIM A$ [25]

ouTPUT 701;"IPB"
ouTPUT 701;"“CLN"

OUTPUT 701;"CF30MZ SP200KZ RE-10DB DTS" !

QUTPUT 701;"PS MT 15KZ MT"

QUTPUT 701;"20K2"

FOR I=1 TO 30
OUTPUT 701;"SR"

GOSUB Swpend
OUTPUT 701;"ADJ2?"

ta s

OUTPUT 701;"ADJ"
ENTER 701;A$
PRINT "I=";I1,A$%

NEXT I
STOP
!
Swpend:!
OUTPUT 701;"s2"
S=SPOLL (701)
IF BIT(S,2)=1 THEN RETURN
GOTO 190

END

Declares the ADJ data as
character string vaiables.
Presets the tester.

Tarns on the (30MHz) CAL
signal of the tester.

Adjust the center frequency
and other data.

Determines the ADJ measuring
point that is 15kHz away from
the maximum signal level.
Sets the delta frequency
{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 ADJ data.

Displayes the data on the
screen.

Clears the status byte.
Performs serial polling.
Returns 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
80

90

100

120
130
140
150
160
170
180
120
200

OUTPUT 701;"IP"
ouTPUT 701;"CLN"

QUTPUT 701;"CF30MZ SP200KZ RE-10DB DTS"

QUTPUT 701;"MT 20KZ"
ouTpPUT 701;"SR"
GOSUB Swpend

OUTPUT 701;"ADG"
OUTPUT 701;"MK 30.020MZ"

OUTPUT 701;"ML?"
ENTER 701;A

PRINT "ADJ=",A-(-10)

GOTO 200

Swpend!

OUTPUT 701;"S2"

8=SPOLL (701)

IF BIT(S,2)=1 THEN RETUEN
GOTO 160

END

Presets the tester.

Turns on the (30MHz} CAL
signal of the tester.

Adjust the center frequency
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
ADJ value.)

Clears the status byte.
Performs serial polling.
Returns control after sweep.
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4.14 Printer Interface

4.14 Printer Interface
[Function]

The information on the R3261/3361 screen can be output to the printer,
using the printer interface.

Printer which can be connected : Maker Printer

Hewlett Packard HP2225AJ

(1) Connection with the Printer

Connect the printer with the R3261/3361, using the GPIB cable between
the GPIB connectors.

R3261/3361 rear panel

< ©
W HP2225AJ rear panel
O

) L

—1
i GPIB cable

Oré

Figure 4 - 9 Connection between the R3261/3361 and the Printer
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4.14 Printer Interface

(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

-,

_ \ Dip Switch enlarged

SRQ EN
—— LISTEN ALWAYS

nunnnn

AS A4 A3 A2 A1

L]

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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4.14 Printer Interface

{3) Printer Output Setting
C) Printer output setting menu

Specify the conditions necessary for printer output.

FeEEmm—————— | | i |
¢ |SYSTEM | 1 NORMA !
Press the keys—s *1 E CONTROL E —-~>-E HALF L/ I
1
Shi FEI E] Foaw " 1 TN 1
KLl ' OBW : ) TALK/ :
in this ! ! {ADRS 01 |
sequence. Fomammmeem 4 b 4
1ADJ ; ; i
1 1 ] 1
i i ] 1
o 4 fpmmmm - 4
1ADJ ; : i
1 GRAPH | : ;
bommm—— 4 b -
o ISERIAL ! ' PRINT i
/O : ' CANCEL |
R -4 b -
'PRINTER ' | 'PRINT !
: ! ' EXECUTE !

Explanation on the above menu is given in item (3) C).

*1
*2

Indicated if option 81 is mounted.
Indicated if option 80 is mounted.
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4.14 Printer Interface

() Explanation on the printer output setting menu

Press giﬂég] fﬁﬁﬁi{éﬁ_' in this sequence.

The screen is set for printer output specification to set various

conditions.,

[ afatiaiuie it 7 %1 Select the print size.

| NORMAL/ |

! | Default : Normal

i HALF !

b e o -t

e ——————— - Cancel the output during printer output.

| PRINT |

i CANCEL |

::::::::::: Output to the printer starts with the specified size.
1PRINT !

| EXECUTE |} . . .
[ -4 *2 TALK : All the Listeners are subject to Printer
R 7 output.

:TALK/ | ADRS XX: Any of the Listeners (address @ to 30) are
Lﬁ?f%igi__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,
because the printer is set to HIGH DENSITY mode and the print head
travels along the same line twice.

*2: 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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(3 Printer output example

TEST PRINT "NORMAL SIZE"
REF 116.0 dBuV ATT 10 dB A_write B_blank
1edB/ ? H i T : : T i

MKR
............ e 0 Lz
i é : 91.58 dBAV

RBW

300 kH=z
YBW

106 kH=z
SWFP

58 ms

CENTER 0 kHz SPAN 20 39 MHZ

Figure 4 - 11 Print in Normal Size

TEST PRINT *HALF SI2E°

REF 114.4 dBpY MT 10 dB  A_write B_blank
1hd8/ — —
HKR
0 kHz -

91.50 dByv

CENTER § XHe SPAN 28,00 ¥Hz

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

(1)

® e O

RS-232 Interface

[Function]

A controller such as a personal computer having no GPIB interface can
also offer a simple measurement system, using the RS5-232 interface.
Remote control which is normally carried out, using the GPIB
interface, can also be obtained, using the RS-232 interface..

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.

Functions which can externally be controlled
The following functions can be controlled with the RS-232 interface:

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

(M

[Function]

When the Gated sweep function is applied, the spectrums of burst

signals are analyzed and recorded on magnetic tapes used for VIRs, 8mm
videos, and digital audio tapes (DAT).

How to Meaure

Sweep the spectrum at TTL 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

§ Atlé Atzé Ats%

Gate control
signals %
RBW
1MHzZ 300kHz 100kH2 30kHz 10kHz
tq 10us or more |15us or more |20us or more|50us or more} 180us or more
ty 151us or more
t3 1us or more

Note: Video BW 300kHz or more

Select "SAMPLE"™ mode for noise measurement.
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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 gerial I/0 (R5-232)
and a parallel I/O.

For the details of the controller function, see an instruction manual
attached to R3261/3361 Option 81.

CAUTION

To prevent malfunction due to electromagnetic interference when a
serial I/O0 (RS-232) terminal and a parallel I/0 terminal are used,
use shielded cables for connecting with an external terminal.

Do 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.

(1) Procedure and explanation

Refer to A.1 (7).
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C) RS-232 Port setting
Set the RS-232 port effectively using the window screen.

[Procedure and explanation]

Press | MENU | | NEXT NENU .

The following screen is displayed.

. WENY 272
.9 dBa ATT 10 dB A_vrite B_blank
. - S0UND

R5232C

= == PREY
CENTER 1.5689 GHz SPAN 3600 MHz =~ MENU

Press ; RS—232C‘ é-

The following operating window screen is displayed (See next page),
then set the conditions.
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RSZ3ZC
REF 4.9 dBm ATT 10 dB A_write B_blank
13dB/ : ; : ; : BAUD
CHAR
.............. LENGTH
FIOETIN |
-{ BAUD : 9682 bps |-
CHAR § bits SI3F
S ] sT0P 1 bit ;
PARITY NO
X : ON
. . | PARITY
-e Eoh 3 gy | | CHECK
: 1298 bps
" iz 2308 dbs 1 x
: ¢ bps
Y?WMHZ 'f"fT“'g l"‘ + 9608 bps | ON/OFF
B
50 ms : sl GPIB
CENTER 1.3899 GHz SPAN 3699 XHz ADDRESS
oo Specify the transfer rate (baud rate). The transferable
EBAUD ; rates are as follows:
e (1) 1200bps
{2) 2400bps
(3) 4800bps
(4) 9600bps & Initial value
?Eﬁxﬁnm“"; Specify the data length. The data lengths selective are as
i LENGTH i follows:
(1) Sbits
(2) 6bits
{3) 7bits
{4) B8bits & Initial value
USTop Specify the stop bit. The stop bits selective are as
;B!T,“”“mi follows:
T (1} Not approved
(2) 1bit < Initial value
{3) 1.5bits
(4) 2bits
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CPARITY

i ON/OFF

LGPIB
i ADDRESS

Specify the parity bit. The parity bits selective are as
follows:

{1) No parity & Initial value

{2) 0d4d number parity

{3) Even number parity

Specify the data flow control. The conditions selective are

as follows:
(1) OFF {ignored)
(2) ON

Set the controller GPIB address.

{2) Arrangement of Pin Connector

C) Arrangement of SIO 25 pin D-sub connector terminal

Table 4 - 4 Arrangement of SIO 25-pin D-sub connector terminal

Terminal name

Signal name Signal direction

O~ WU Wk

GND O—
TxD Transferring data QO+«
RxD Receiving data O—
RTS Request for transfer
CTS Enable transfer O e
DSR Data set ready
GND

DTR Data terminal ready
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Q00000 QOCOTO
DO0OOO000000Q

(:) Arrangement of PICO 36-pin connector terminal

Table 4 - 5 Arrangement of PIO 36-pin connector terminal

Terminal name

Signal name

Terminal name

Signal name

W~ & Wbk =

GND
INO
INT
IN2
IN3
IN4
INS
ING
IN7
INS8
INS
IN10
INII
INt2
IN13
INtT 4
INIS

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

*QE
ouTO
ouT
ouT2
ouT3
ouT4
ouTS
OUT6
ouT?
OuUT8
ouT9
OUT10
ouT11
OUT12
OUT13
OUT14
QUT15

INO to IN15

OUTO0 to OUT15:

*OE

Input (TTL)

Output (TTL open corrector output and external pull-up

resistor are required)

Input output enable negative logic
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® - e meee e ®
+5¥
§ 3
<} - O 1IN0 to 15
Ton
; =7 O  OUTO to 15 (I0L=48mA max)
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4.

16 Option 81

4.16.2 Gated Sweep Function

(M)

[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 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

DAL, Aty Aty

1
'

signals
RBW
1MHz 300kHz 100kH=Z 30kHz 10kHz
Aty 10us or more |15us or more [20us or more |50us or more [180us or more
Ato 15us or more
Ata 1us or more

Note: Video BW 300kHz or more

Select "SAMPLE" mode for noise measurement.
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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 i LEVEL ; and set the output level using the ten keys,

step key and data knob. (It can be set in 1 dB step.)

() Set the center frequency, frequency span and reference level.

Press ] CENTER FREG f and adjust using the ten key, step key or data

knob.

Press l FREQ SPAN 1 and adjust using the ten key, step key or data
knob. -

Press LRBF LEVEL | and adjust either the ten key, step key or data
knob, -

CAUTION

If the tracking generator is used under the resolution bandwidth of
300Hz 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) may be occurred. Therefore, press

FREQ CAL |

AUTO ! to make a tracking error minimum if the tracking
géherator is used under the resolution bandwidth of 300Hz or less. If
the resolution bandwidth is 30Hz or 100Hz, the signal frequency is
calibrated again approximately every 3 minutes. Therefore, the
operation temporarily stop.

___________________

The signal fregquency can be calibrated by pressing | FREQ CAL
and by using the ten key, step key, or data knob. © MANEAL

(:) Connect the TG OUTPUT connector with the INPUT connector with a
cable. The frequency characteristics of the through current should
appear on the display.
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Through condition

C) Correct the error by the method described in Section 5.2 if the error
due to the frequency characteristics of the output is large.

C) Connect the device to be measured (DUT).

CAUTION

If the input impedance and output impedance of the DUT are not 500 (R3261C/D,
R3361C/D), 75Q(R3261CN, R3361CN), match the impedances at the input and
output side of the DUT.

C) Start measurement.

See Section 5.3.
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5.2 How to Correct Frequency Characteristics 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 freguency 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, frequency 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 sequence from the beginning.

Operating procedure:
(:) Set trace A mode (or B mode).

Press {or ).

(:) Connect the TG OUTPUT connector directly with the INPUT connector by a
cable.

Through condition
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(:) Change the reference level and lower the freguency 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 adjust 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 measurlng.‘

CNORM NORM : - D DISP LINE
Press [CA . (or FB J]) : a (ori B i) i ON/OFR

............. i P

and adjust using either the step key or the data knob.

A St I pisplay line

(Waveform Image)
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5.2 How to Correct Frequency
Characteristics Using Display Line

(:) Correct the frequency characteristics.

| CORRECT 7 {NoRM AT
Press i SAVE . .0 i OWOFF

(Waveform Image)

?ﬁﬂ
To release the correction mode, press i

T
ON/GRE:
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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
vou have not done so already.

(1) Preliminary condition

Condition of filter: Center Frequency
Normal bandwidth (3dB)
Insertion loss (constant loss)
Ripple
Attenuation

10,.7MHz

15kHz

Less than 5dB
Less than #1dB
More than 604B
50

[T TR TR Y R TR 1}

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.

© EJE:Lg;j D
DDDDDED
( E]DDDDD

[~ CoocT
ooDCo
oonCo
@!@@cmmﬂj

o Qo e [@]p

ke
Impedance Impedance
matching matching
circuit circuit

(:) Turn the tracking generator "ON".
Press [P TG.-|. {The LED lamp on the key will light.)

(g) Set the output level at ~5d4Bm.

press | LEVEL} [5] [z,
(:) Adjust the waveform peak value at the upper part of the display.

Press }-BEF LEVBL. ' and adjust using the step key or the data knob.
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(:) Lower the noise of the spectrum analyzer to a level where the
measurement of the attenuation can be made adequately.

Press ""ppg g’ : and adjust using the step key.
Press [ 'yipgp pw; and adjust using the step key.

(:) Set the frequency span at 50kHz, the center frequency at 10.7MHz and
the vertical axis scale at 24B/DIV.

Press [FREQ SPAN | [5 ] [0 ] [kiz

Press [CENTER FREG@ | [ 1) [0 ] 1 7 ukz 1.

Press [REF LEVEL | { xdB/DIV "} [2] [GHz J.-

(:) Have the display line on the screen and match the display line to the
reference level line.

Prest . [TA . (or [FB_|) {NORMALIZE '} { Di5P LINE ONi 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.

. :.Eﬁﬁkétjﬂ- [

DR A _A . H

Press

CAUTION

If the function data regarding normalization is changed, such as
center frequency, frequency span, and reference level, is changed
during normalizing operation, the proper normalization often cannot be
made subseguently. 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 loss of the filter is too great, sufficient dynamic

range often cannct be obtained. When this happens, use the preamp for
the input.
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5.3 Examples of Measurements

° %eimrjb_;ﬂj
oo o220
=552

10

Start each measurement.

a)

O @|o e e
Impedance Impedance
matching |— BUT }-4 matching
circuit circuit

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

Measurement of insertion loss (constant loss)

Operating procedure:

(:) With the display line on the display, adjust the marker point to

10.7MHZ.,

Press [ON] [ 1] 1 0]

-] L7 ] (nHz §.

(:) The difference of the level between 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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5.3 Examples of Measurements

S h u'\ ™ Display of
‘ level difference

Wave-form image

b) Measurement of pass bandwidth (34B)

Operating procedure:

(:) When measuring the insertion loss, set the xdB DOWN mode.
DNEXT D DX dB
i NENU ;i DOWN : °

Press

(:) Input the attenuation level,

press (3 1[Gz -

On the waveform, two marker frequencies 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 directly.

Em ]

At \\Frequency difference
is displayed

(Waveform Image)
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¢} Measurement of ripple

Operating procedure:

(:) Move the marker point to the lowest loss point.
Press .

(:) Move the marker point to the lowest level of the ripple.
Press é:é:ﬁgi§-and adjust using the data knob.

The level difference between the two marker points will appear on
the screen, and this will become the ripple.

Ea %—;“\

N bisplay of
’ \ level difference

(Waveform Image)

d) Measurement of attenuation

Operating procedure:

(:) Release the normalize mode.

press;[ZA | (or [°B_Jy {NORMALTZE} [DISPTLINE OV - and adjust

using either the step key or the data knob.

Set the vertical axis on the screen at 104B/DIV.

Press i REF LEVEL ; :XaB/Dlv : [ 1] [0] [GHz ]

(:) Set the optimum fregquency span.
(:) If the attenuation from the lowest loss is measured, press
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5.3 Examples of Measurements

If the attenuation from the nominal frequency is measured,

press ~—- e e e e e .

(:) Move the marker point to the point where the measurement is
reguired.

press i DELTA MKR i ang adjust using the data knob.

The level difference between the two markers is shown on the
screen, this is the attenuation.

=HPuy
\\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
dyanamic range, it is necessary 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.

[dBm] 0 [ rgemeee e T.G. output level (MAX)
Dynamic range
_50 -
Noise level (ATT 0dB)
-100
STUTOUPRIN PP SOV - T.G. leak
_150 ) i ' 1 t »

100Kz 1K 10K 100K 1M
RBW
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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 is used for output, the measurement that does not impair the
dynamic range measured can be made.

The selection of the output is determined depending on the DUT. At
this time, the characteristics of the pre-amp must be identified

also. When the output 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
using.

(A maximum attenuation of -50dBm can be achieved. (for R3361C/D})

(A maximum attenuation of +55dBu can be achieved. {for R3361CN} )

5.4.2

Time Response

Time response is shown on the CRT display and indicates if the level
is correct. Sometimes the I} message appears, but this has no
effect on the operation when the frequency characteristics are
measured using the analyzer.

This message indicates if the IF filter responds correctly to the
time, and 1ndlcates the level correctly by the set combination of

FREQ SPAN SWP? and | jpw: of the analyzer proper.

If the signal level change supplied from the output termlnal of the
measured device to the spectrum analyzer is small, if 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 sufficiently even if 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 SWP or
narrow the SPAN (sweep width of frequency) until the characteristics
displayed on the screen stop changing.

Precautions on Using Low Output Level

If the output level is low (less than —49dBm or less than 56dBm}, the
TG frequency characteristic may be drast1cally varied according to the

setting conditions of | FREQ SPAN | SWP;.
When this occurs, select the lower SWP condltlon {more than 100ms).
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5.4 Notes on Handling

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 ocutput level of the T.G is 0dBm.

When such voltage or power is applied, there is a fear that the output
part may be damaged.

{2) To protect the output part against any damage, the output level of the
T.GC would be better to set to -10dBm or less, In this case, each
limit value of the voltage and the power to be applied becomes +29V
and +24dBm.

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.

(Waveform Image)

Narrowly set : RBW: at this time.

5 - 15% Oct 13/93
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6. Examples of Measurements

6. EXAMPLES OF MEASUREMENTS
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6. Examples of Measurements

NOTE

The measurement examples are based on the initial settings of the
analyzer. Input the signal to be measured through a device such as an
attenuator when necessary so that the signal is low enough below the
maximum allowable input of the analyzer.

Siganl source

of the device

R3261/3361 1INPUT Attenuator to be measured
o O O o
3 — 3
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6.1 Example of Measuring the Deviation

6.1 Example of Measuring the Deviation:
Example of Deviation Analysis of the 200MHz Band Transmitter

Operating procedure:

(:) Connect the transmitter with the analyzer after attenuating its output
through RF coupler or the like. Since the maximum input level of the
analyzer is +254B when the attenuator is more than 104B, select the

coupler's value so that the RF coupler's output becomes less than
+25dBm.

Transmission

R3261/3361 1turut Dummy lfoad Erame
O O
- {Power meter etc,) 3

{ ]

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 [CENTBR FREQ | [ 2 | [0 ] [0 ] [MHz .
Press [FREa spAN | [ 2] [0 [0] [WHz ] .

Press [PEAK] [MKR — ] | KR S REF .

(:) Store the fundamental wave into the memory and display two screens
including the new WRITE memory.

(:) Set the step size of the sﬁep key at the frequency of the fundamental
wave.

press | PEAK] [MKR — MKR—+ .

Press [CENTER FREQ | [T ) (BB }-F¥ikw:
K . B 3

i 1
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6.1 Example of Measuring the Deviation

(:) Display the marker at the peak of the secondary high frequency. The
Marker's level display indicates the absolute level of the secondary
high frequency wave.

Press .

(:) Similarly, observe the tertiary high frequency wave.

CWiHE ) [cenTER TR ] (6] BB iiW :

»

{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 is often expressed as spurious modulation. In the High band
amplifier it is measured as the high harmonic wave's deviation, as in
the case for low frequency wave measurement. In general, the degree
of deviation of a certain waveform from the pure sinusoidal wave is
called the deviation rate and expressed in the eguation.

. L. RSM value of high harmonic wave
De t te K = 100
viation rate (%) RSM value of fundamental wave X

VA2 + A32 + ... + A2

A
1
Aj;: RSM value of fundamental wave component
A,: RSM value of n-th high harmonic wave component

x 100

The high harmonic wave's deviation rate is expressed by the ratio
between the signal's high harmonic wave and the fundamental wave's

(A;). In the spectrum analyzer, the fundamental wave (A;),
secondary high harmonic wave (A2) 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 (A,/A;} to the n-th high harmonic wave can be
separately measured. Therefore, 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
measurement.

The spectrum analyzer expresses a wider dynamic range, and indication
is made in log (dB). As the deviation rate of the n-th high harmonic
wave is 20 log (A,/ay}, if a, is 404B, it is found that

(Ag/21) x 100 (%) is 1%.

Usually decibel indication is made reading the a,; (204B).
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Frequency and Modulation Index of AM Signal

6.2 Measurement of Modulation Frequency AM Signal and Modulation Index AM
S8ignal

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 equation 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 is used when the
index is less than 10%.

Emax - Emin

m(¥)= X 100

Emax + Emin

(a) AM signal seen by the time domain.

Ee

Ess

2Esn
m (%) =

x 100
EC

{b) AM signal seen by the frequency domain.

Figure 6 ~ 2 AM Signal Wave
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6.2 Measurement of Modulation
Frequency and Modulation Index of AM Signal

6.2.1 Example of Measuring when the Modulation Frequency of AM Wave is Low

and the Modulation Index is Large

Operating procedure:

®

@ @606 © 6 ©

©

Display the signal to be measured and adjust its peak to the reference
level. In this example the carrier wave is 903MHz.

press [ CENTER FREQ | [ 9] [ 0] [ 3] [mHz_].

Press [ FREQ SPAN | [ 2] [0 ] [MHz }.

Set the resolution bandwidth three times wider than the modulation
frequency value.

Press Lkew (2] .

Set the vertical scale as LINEAR.
press [REFTEVEL ] [ LiN’} .

Set in the ZERO SPAN mode.

Press -FREQ SPAN i ZERO SPN i |

Make the trace detection mode SAMPLE.

Press | CENTER .FREQ } ana adjust using the data knob. Adjust so that
the signal level is at a maximum.

Make the TRIGER mode VIDEO.

Measure the intervals between the peaks of the modulation signals,
namely frequency of the modulated waves T(S), using the marker. Set
the A marker to the subsequent peak.

Press - iﬂSLTA“li , and adjust using the data knob.

The frequency of the modulation signal can be obtained from the
following equation.
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Frequency and Modulation Index of AM Signal

Align the marker to the maximum value of the waves and read the level
Emax.

HORIAL
Press [0}ty i -

(:) 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.

Q:) Assign appropriate values to the following equation and determine
modulation index of "m".

m (%) = Emax - Emin

~ Emax + Emin 100 (%)

- b.2.2 Measuring Example 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 frequency.

Press [ FREQ SPAN | and adjust using the step key.

Set the central frequency at the frequency of the carrier waves.

Press [ CENTER FREQ | and adjust using the data knob.

®

Align the marker to the peak of the carrier waves.

Press .

Align the A marker to the peak of the modulated signal spectrum.

®

Press : DELTA MKR : 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 frequency

Egp - E/c + 6

= -1
m = log s >0
Figure & -."3 shows the relationship between the value of <Egp-Ec>
and m (%).
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6.2 Measurement of Modulation
Frequency and Modulation Index of AM Signal

n [X]
100
10 S
{ N
0.1 S
0.01
0 -10 -20 -30 -40 -50 -60 -70 -80

ESI -E . [dB]

Figure 6 - 3 Relationship between the Value of Side Wave Band Level -
Carrier Wave Level (Egg - Ec) and Modulation Index m (%)
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6.3 Measurement of FM 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 freguency Afnqak:
modulation index m, occupied bandwidth,
etc. are measured.

The modulation index m of FM waves is
expressed as: Afpeak/fm'

By obtaining the relationship when the
carrier wave becomes smallest and the
modulation indexes are at 2.4, 5.5, 8.6
«esss, the modulation index m or the
frequency deviation Afpeak can be
obtained. (See Figures 6 - 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
FM of the exterior signal is displayed
after converting into the form of
fluctuation of the amplitude., 1In this
case the discriminator is additionally
needed. However, in the spectrum
analyzer, it can be detected utilizing
the slope of IF, B.P.F. The detected
modulated wave is displayed. (See
Figure 6 - 4{c).)

When the modulated frequency is low,
set the horizontal axis of the analyzer
as ZERO SPAN, operate as a fixed tuning
receiver, and set in the time axis.
When the modulated fregquency is high,
measure on the frequency axis and
obtain the modulated frequency from the
frequency of the side wave band, When
the modulation index is small (less
than about 0.8), m can be obtained from
the relationship between the carrier
wave and the first side wave band level.

(a)

1. 0
0.

0.

(b)'Amplitude of carrier

o0kHz/div,

{t Carrier wave
fm=50kkz m=5 6
Afyqax= fmXm = 112kHz
FM wave spectrum

8-

4-

8.653; 14.93
11.79

2.404
5. 520

wave against the
modulation index

Waveform of
CRT display

IWANWAY
VARV

F ™

BPP characteristics

J

\

FM
(c)

wave spectrum
Direct reading of
modulated waves
fm of FM wave

Figure 6 - 4 FM Signal
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6.3 Measurement of FM Wave

6.3.1 Example of Measuring FM Wave with Low Modulated Frequency
Operating procedure:

(:) Set so that the carrier wave of the signal becomes the center
frequency.

Press [CENTER FREQ | and adjust using either the step key or the data
knob,

(:) Take the signal's peak as the reference level.

Press [PEAK] [MKR —] i MKR — REF; .

(E) Select the ZERO SPAN mode.
Press [ FREQ SPAN | | ZERO SPAN .

(:) Change the central frequency so that the demodulation wave appears at
the center of the screen.

Press { CENTER FREQ |  and adjust using either the step key or the data
knob.

(:) Make the resolution bandwidth more than three times the modulated
frequency so that the demodulation wave can be readily seen.

(:) Set the trigger mode at VIDEO.
Press [ MENU] | TRIGGER § i VIDED - .

(:) Select the sweep time so that the demodulation wave can be readily
seen.

Press | COUPLE ;SWEEP ; and adjust using the step key.

Set the marker at the peak of the demodulation wave.

Press .

(:) Align the marker to the adjacent peak.

Press “DELTA MKR i and adjust using the data knob.
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6.3 Measurement of FM Wave

If the time interval of the demodulation wave's peak is taken as T(8)
from the A marker, fm can be obtained using the equation:

6.3.2 Example of Measuring the FM Wave with a High Modulated Frequency and a
Small "m"

Operating procedure:

(:) Set the frequency span at the value lower than ten times the modulated
frequency.

Press | FREQ SPAN | 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.
Press .
(:) Place the A marker at the peak of the adjacent side wave band,
Press i DELTA MKR | and adjust using the data knob.
Display of the A marker's frequency becomes the modulated frequency fm.
6.3.3 Measurement Example of FM Wave Frequency Deviation (Af peak)
Operating procedure:

(:) Set the resolution bandwidth to the value that includes the main side
wave band, or five times greater than the modulated frequency.

(:) Set the center frequency at the carrier wave frequency.

Press [CENTER FREQ | 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 Afpgak peak+ Use the equations below to obtain the Afpeak
and modulation exponent.,
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6.3 Measurement of FM Wave

1
Afpeak =9 Afpeak peak
. Ofpeak
me —F

- When A fpeag 18 small:  See Figure 6 - 5

In thik example, A fpeak peak
(Af marker frequency)/2
2.31kHz
1
2 Mpeak peak
1.155kHz

]

Afpeak =

)

- When Afpeak is large: See Figure 6 - 6
In this example, Afpeak peak
= {Af marker frequency)}/2
= 580kHz
1
Mopeak = 3 Mpeak peak

= 2890kHz
Mpeak peak Mfpeak peak
-'._n;:.ul: AT1 |j ‘—!':lmh l-'_m;:ﬁli « Alt 1008 vinasa
e L= e .
e ‘ == il
CENMER  #13.000 el [ 0. Sddniy CEMEN 18, ouen
Figure 6 - 5 When Afpeak is small Figure 6 - 6 when Afpeak is large
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6.3 Measurement of FM Wave

6.3.4 Obtaining Small FM Mcdulation Exponent m

When m, the FM modulation exponent of FM waves, is lower than 0.8,
using the following equation.

. 2Egp
-

ESB’ first side band wave level
Ec : carrier wave level

Operating procedure:

(:) Set the center frequency and frequency span where the carrier wave is
easiest to measure, then adjust the carrier wave level to the
reference level.

Press [CENTBR FREQ J and adjust using the data knob.

Press [ pRpq sPay | and adjust using the step key.
Press | REF LEVEL and adjust using the data knob.

Find éarrier wave frequency (fs) in the center frequency display and

carrier wave level (Eg) in the reference level frequency. (See
Figure 6 - 7,)

Place the /Amarker on the first side band wave and find the frequency
(fgBp) and level (Egp) in the A marker display.

Press : A MKR | and adjust using the data knob.

(:) Obtain FM modulation exenent (m) using the equation:

Egp - log-1 Egg — B¢ + 6
Ec 9 20

Obtain modu;ation frequency (fy) using the equation:
fm = lfsp - fel
Obtain frequency deviation_(ﬂfpeak} using the equation:

Afpeak = m x fy

6 - 13 .Jul 4/94



R3261/3361

SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.4 Measurement of Pulse Modulation Wave

6.4 Measurement of Pulse Modulation Wave

The spectrum analyzer equivalently analyzes waveforms and displays high
frequency basic waves. Spectrum distribution (See Figure 6 - 7(b).) with
its envelope centered around the carrier wave frequency can be obtained by

converting the time axis waveform of pulse modulation wave to frequency
axis as illustrated in Figure 6 - 7{a}.

The following can be easily obtained if such pulse modulation waves as
rader are measured through the spectrum analyzer.

Pulse repetition frequency (PRF)
Pulse width (T)*

Carrier frequency (fc)**

Peak power (P peak)

Average power (Pave)

1

Main lobe

Side lobe.
J

T 1
T= —
PRE

Side lobe a

fe-1/r1 fe+l/

(a)} THre -axis display ' (b) Fregmency axis display

Figure 6 — 7 Pulse Modulation Wave

CAUTION

1. The maximum input level of the main unit is +25dBm, +50VDC, with
the input attenuator set at 10dB or higher. Radar and other pulse
modulation waves having a very high peak power must be attenuated
through a coupler before. inputting to the main unit connector.

2. The input level of the main unit mixer is -10dBm. The input

attenuator must be set at Ppeak;s -10dBm. To prevent mixer
saturation, find the lowest possible attenuator value, where the

signal level does not decline, by starting with 50d4B and lowering
in 10dB steps.
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6.4 Measurement of Pulse Modulation Wave

(1)

Pulse wWidth (T)

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 frequency (PRF) x 1.7 £ resolution bandwidth < 0.1/T

(2)

(3)

Carrier Frequency (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 frequency accuracy of the specified
SPAN/DIV.

Peak Power (Ppeak)

Only when the spectrum analyzer bandwidth satisfies the following

condition, amplitude display becomes proportional to resolution
bandwidth.

Pulse Repetition Frequency (PRF) x 1.7 < resolution bandwidth £ 0.2/7

(4)

When the amplitude display is proportional to the resolution
bandwidth, the relationship between the peak power (Ppozk) (GBm) and
the amplitude display (P'peak) {(dBm) is shown in the gollowing
equations.

Ppeak = P'peak + & (dB}
a(dB) = 20 log (r x 1.5 x RBW) 0 : pulse attenuation factor

Average Power (Pave) (dBm)

Pave (dBm) is obtained using the following equation.

Pave = Ppeak X PRF x T PRF: pulse r?petition frequency (Hz)
T : pulse width (s)
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6.5 Noise Level Measurement

6.5 Noise Level Measurement
6.5.1 Measurement Example of Noise Level Absolute Value (dBm/Hz, dBuUV/A/Hz)

When measuring the noise by regulating in the ncise power 1Hz
bandwidth, first average the noise using the video bandwidth or the
averaging function, then measure the noise lewvel, and obtain the noise
level absolute value with the following equation.

1
N dBm/Hz = P + IOlog(agﬁ‘;‘i‘E) + Kn

1Hz bandwidth conversion noise level

Measured noise level

Resolution bandwidth (Hz) set in the main unit
Value adjusted in log mode (dB) = 2.5d4B

=] o2z

These calculations can be internally carried out in the main unit.

Operating procedure:

(:) Place the marker on the noise signal (}45MHz) to be measured.

Press | 6N .1 1] 4]} L5 [ﬁHz

(:) Set the video bandwidth (VID BW) to 1/30 the specified resolution

bandwidth. Press [ COUPLE] | ViDE( (0] [z ] -

(:) Marker ' B ‘

the screen.

Press itigg{gg} for the level display unit dBm, and press
for the dBpu.

When i dBn/HzZ: ig get, the marker level display appears on the upper
right-hand corner of the screen, showing 1Hz band conversion noise
level in "XX 4Bm/Hz".

(:) press i OFF i'to cancel the noise measuring mode. To convert the noise
power bandwidth to another one, add the following to the value
displayed.

Band width to be converted)
18z

KB = 1010910 (
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7. GPIB : Remote Programming

7. GPIB : REMOTE PROGRAMMING

7 -1 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.1 Outline

Outline

CAUTION

To prevent malfunction due to electromagnetic interference when a
GPIB is used, use shielded cables for connecting with an external
terminal.

Do not bundle connection cables with AC lines.

The main unit, loaded with the IEEE 489-1978 general purpose interface bus
(GPIB), enables full remote control from the external controller.

(n

(2)

GPIB Extensibility and Compatibility

The GPIB is an interface system connected via cables (sub lines) to a
measuring apparatus, controller, and peripheral 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. Each device can take one or more of the
following roles: talker, listener, controller. During system
operation, only one talker can transmit data on the bus line, but two
or more listeners receive the data. A controller specifies the talker
and listener addresses to transfer data from the talker to the
listener, and lets the talker assign listener measuring conditions.

{3) GPIB Panels

(?GD

= e % o 15::1\‘}_] ]
m:u:

IZIDDDDD*-\@

O00o
o) i -
[} o

¢fllm® OoopCr,

ol @lo es  [O]]

Front panel
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7.1 Outline

Rear panel

— ==
PEOO OO
o, o, =i

oy F) [

(1) REMOTE lamp:
Lights while the main unit is in external control mode

@ LCL key:
Remote/local switch. Interrupts external control and enables
on-panel input.

(3 SHIFT key:
Press this key and C) LCL key to start GPIB address setting.

@ GPIB connector:

Insert the GPIB cable here to connect to the external controller
or plotter.

(4) Externally Controlled Functions

C) Measuring condition setting:
Inputs measuring condition is the same manner as key entries on
the panel.

C) Measuring set condition output:
Calls data and set conditions from the main unit.

C) Measurement input/output:
Writes and reads screen trace data.

() Service request to controller:
Requests the controller to interrupt processing and to output
status bytes.

(5) Option 81 (system control with internal BASIC)
If the Option B1 is eguipped to the spectrum analyzer, the unit is
remote—controlled with the external controller or carries out the
following operations:
. Control the analyzer using the internal BASIC.
® Control the external devices connected to the analyzer using the

internal BASIC.

(For the details, see an instruction manual attached to Option 81.)
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7.2 GPIB Standards & Main Unit GPIB Specifications

7.2 GPIB Standards & Main Unit GPIB Specifications

(1) Bus Line

8 data lines

3 handshake lines

5 bus control lines _m__\\ IFC, ATN, SRQ
0 < \ REN, EOf
| i D N N 1 DAY, HRED
16 GPIB 0 \\ v NDAC
bus lines L { [ | [ [ Rl ‘\\ AT
DID 1tos8
UTV'UU U QML T
Interface Interface Interface Interface
Controller Talker Talker Listener
Talker " Listener
Listener
Device A . Device B Device C Device D
Figure 7 - { GPIB Bus Line Configuration

GPIB bus lines include eight data lines, three handshake lines for

controlling asynchronous data transmission between devices, and five
control lines.

- Data lines:
Eight bit-parallel-byte-serial data lines are used for bi-directiocnal
data transmissions between devices. The asynchronous feature permits
simultaneous connection of both high and low speed devices. Data
(message) transmitted between devices includes measurements, measuring
conditions (programs), and commands in ASCII code.

- Handshake lines:
The following signals are used.
DAV (Data Valid) Indicates that the data is valid.
NRFD (Not Ready For Data): Indicates that it is ready to receive data.
NDAC (Not Data Accepted) : Indicates the end of data reception.

- Control lines:
The following signals are used.
ATN (Attention) : Discriminates addresses and commands on the
data line from other information.

IFC (Interface Clear)
EOI (End of Identify)

: Clears interface.
Used at the end of data transmission.
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7.2 GPIB Standards & Main Unit GPIB Specifications

SRQ {Service Request) : Requests controller service to a certain
device.

REN (Remote Enable) : Used to remote control remote programmable
devices,

(2) Connector: 24 pin GPIB connector, 57-20240-D35A {an Amphenor or its

equivalent)
Signal name |Pin No. Pin No.| Signal name
GND LOGIC 24 x\\\\\\\ 12 SHIELD
/—\ /
GND  (ATN) 23 \// 11 | ATN
Lzl
GND  (SRQ} 22 B3 10 SRQ
Ed 0[4
GND (IFO) 21 B 9 IFE
g 3
GND (NDAC) 20 @ O 8 NDAC
iz (4
GND  (NRFD) 19 i3 3 7 NRFD
a 3
GND  (DAY) 18 i3 [3 ] DAY
ia 3
REN 17 )51 :jk 5 ECI
Dio § 16 /\\ 4 DIo 4
/
D10 7 15 3 Bio 3
DIO 6 14 \\\g§§§%/// 2 0io 2
B10 5 13 ‘ ' 1 Dio 1

Figure 7-- 2 GPIB Connector Pin Configuration
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7.2 GPIB Standards & Main Unit GPIB Specifications

(3) specifications

Code : ASCII code, except at packed formatting when binary
codes are used.

Logical level : Logic 0 "high"™ +2.4V or greater
Logic 1 "low" +0.4V or less

Signal line end : 16 bus lines terminate as illustrated in
Figure 7 - 3.

—e +5 V¥
3 kQ Q
Driver
- -
Bus line
6. 2kQ [>
Receiver

Figure 7 - 3 End of Signal Line

Driver specifications : Open collector type

Voltage output at "low" : +0.4V or less, 48mA

Voltage ocutput at "high"™ : +2.4V or greater, -6.,2maA
Receiver specifications : "low" if less than +0.6V

"high"™ if greater than 42,0V

Bus cable length : Individual cable should be less than four
meters long, and the sum of all cables,
i.e., 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.

Address getting
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7.2 GPIB Standards & Main Unit GPIB Specifications

{4) Interface Function: See Table 7-1.

Table 7 - 1 GPIB Interface Functions

Code Function & description

SH1 Source handshake function

AH1 Acceptor handshake function

T6 Basic talker function, serial poll function, talker cancel function
by listener specification

L4 Basic listener function, listener cancel function by talker
specification

SR1 Service request function

RL1 Remote function

PRO Parallel function

DCl Device clear function provided

DT1 Device trigger function provided

co Controller function not provided, except when the plotter comes into
use. .

El Open collector bus driver is in use., EOI, DAV means E2 (three state

bus driver) is in use.
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7.3 List of GPIB Codes

7.3 List of GPIB Codes

The following list is commonly applicable to the R3261C, R3261CN, R3261D,

R3361C, R3361CN, and R3361D spectrum analyzers.

Also, it is applicable to

the Option 81.

[Note regarding Table 7 - 2]

*

Function used to input data (such as ten-key, step key, data

knob) Examples for use is listed in Table 7 - 3.
F : Frequency
L : Level
T : Time
N : Data output in the constant-specified format
+ : Indicates that multiple data is output.
AU : Denotes AUTO
MA : Denotes MANUAL
¢ ¢ Denotes initial values set when the power is turned on.
A @ Subsequent codes will be ignored due to processing convenience,
— : Inapplicable
Table 7 - 2 List of GPIB Codes
No. Function Code Talker request Remarks
Code Output format Header
1. |CENTER FREQ * CF CF? F CF
CF step size * CS cs? F Cs
CF step AUTO CA CA? 1=AU/0=MA -
freq offset (ON/OFF}| *FON/FOF| FO? 1=0N/0=0FF + F FO
sign (+/-) A, +/- 1- - _
2,| FREQ SPAN * QP SP? F sSp
linear * LS - - -
full FS - - -
log LG - - -
-- start * LGA LGA? F LGA
-- stop * LGB LGB? F LGB
zZero A - - -
Span mode - SPM? 0=1lin / 1=full -
2=log / 3=zero
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List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd}

No. Function Code Talker request Remarks
Code Output format Header

3. |START FREQ *FA, *FT|FA?, FT?|F FA
freq offset (ON/OFF)|*FON/FOF|FO? 1=0N/0=0FF + F FO
gign {+/~) Ar +/ =~ |- - -
STOP FREQ *FB, *FP|FB?, FP?|F FB
freq offset (ON/OFF) |*FON/FOF|FO? 1=0N/0=0FF + F FC
sign (+/-) A H - |- - -

4, |REF LEVEL *RE, *RL|RE?, RL?|L (UNIT)
dBm =REB
dBmV=REM
dBuv=REU
EMF =REE
dBpW=REW
v =REV

dB/div * DD DD?
0=104B/, 1=54B/ |-
2= 24B/, 3=14dB/
4=0,.54B/
5=0,248/
6=0,1dB/
8/12 div (at 10dB/) |DVO/bV1 |DV? 0=8div/1=12div -
2=0thers
linear -- x 1 LL1 - - -
-- x 1.6 LL2 - - -
-— X 4 LL4 - - -
-- X 8 LL8 - - -
Linear magnification|- LL? D=x1, 1=x1.6 -
2=x4, 3=x8
disp unit
—— dBm UB - - -
-— dBmV UM - - -
-~ dBuv uu - - -
—— dBuV (EMF){UE - - -
-- dBpW Uw - - -
REF. offset (ON/OFF){*RON/ROF |RO? 1=0N/0=0FF + L RO
Vertical axis unit - UN? 0=dBm / 1=4BmV | -
2=4Buv / 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 (Cont'd)
No. Function Code Talker request Remarks
Code output format Header
5. { COUPLE co - - -
auto auto
RBW *RB (BA) [RB?(BA?)|F (1=AU/0=MA) RB
VBW *VB (VA) |VB?2{(VA?)|F (1=AU/0=MA) VB
SWP *SW (AS) |SW?{AS?)|T (1=AU/0=MA) SW
ATT *AT (AA) |AT?(AA?)|L (1=AU/0=MA) AT
AUTO AC - - -
all AUTO AL AL? 1=YES/0=NO -
6. |MENU ME - - -
trigger -- free run |FR - - -
-— line LI - - -
-- video VI - - -
-~ TV_V TV - - -
-— EXT EX - - -
-~ gsingle SI - - -
(ST/RST)
Trigger mode - T™M? O=free / 1l=line | -
2=video/ 3=TV
4=EXT / 5=singl
SWEEP start SR - - - free,
single
only
detecteor -- normal DTN - - -
-— posi DTP - - -
—-- nega bTG - - -
-- sample DTS - - -
Detector mode - DM? |{0=norm/ l=posi -
2=nega,/ 3=sampl
SWEEP =-- normal SN - - -
—— manual SM - - -
-- A marker SDM - - -
-- window SDW - - -
—-- mkr PAUSE *PUN/PUF |PU? 1=0N/0=0FF + T PU
(ON/OFF)
Sweep mode - SWM? O=norm./l=manual| -
2= Amkr/
3=window
display line *DLN/DLF |DL? 1=0N/0=0FF + L (unit}
(ON/OFF) dBm =DLB
dBmV=DLM
dBuV=DLU
EMF =DLE
dBpW=DLW
v =DLV
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

No. Function Code Talker request Remarks
Code Output format Header
{6) |display line point - G2? Y -
(Y axis=
0 to 400 point)
TRACE -- A<~->B CH - - : -
-- A -B -+ A TRO - - -
-— B -A->A TR1 - - -
-— A - DL, > A {TR2 - - -
-— B - DL - B |TR3 - - -
{(next) -- sound - - -
-= AM SAM - - -~
-- FM SFM - - -
-- vol,MAX|VX - - -
-~ V0l.MID|VD - - -
-=- Vol.MIN{VN - - -
-- ON/OFF {SON/SOF |~ - -
-- gratical GN/GF - - -
(ON/OFF)
7. |[MARKER ON * MN MN? 0=0FF / l=norm -
2=A
Marker frequency - MF? F MF
Marker level - ML? L (unit)
dB =MLD
dBm =MLB
dBmV=MLM
dBUV=MLU
EMF =MLE
dBpW=MLW
v =MLV
dBm/Hz
=MLH
dBLV/ JHZ
=MLL
Maker frequency, - MFL? F4+ L MF
level (unit}
dB =MLD
dBm =MLB
dBmV=MLM
dBUV=MLU
EMF =MLE
ABpW=MLW
v =MLV
dBm/Hz
=MLH
dBuv/ {HzZ
=MLL
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7.3 List of -GPIB Codes

Table 7 - 2 List of GPIB Codes {Cont'd)

. Talker request
No. Function Code Code Output format Header Remarks
(7)|normal mkr point - GO? X+ Y -
A mkr point - Gl? X+ Y -
(X axis=
0 to 700 point)
(Y axis=
0 to 400 point)
normal mkr * MK - - -
A mkr * MT - - -
—— normal mkr * MK - - -
-— A mkr * MT - - -
-- counter - CN? 1=0N / 0=0FF -
- lkHz CNO - - -
- 100Hz CN1 - - -
- 10Hz CN2 - - -
- 1Hz CN3 - - -
~ FORWARD/BACK { FW/BK - - -
- QFF CNF - - -
—- fixed (ON/OFF)| FXN/FXF | FX? 1=0N / 0=0QFF -
-~ sign (+/-) Ay +/- - - -
counter - CN? 1=0N / 0=0FF -
-- lkHz CNO - - -
-- 100Hz CN1 - - -
-~ 10Hz CN2 - - -
-= 1HZ CN3 - - -
-— FORWARD/BACK FW/BK - - -
-— QFF CNF - - -
sig.track {(ON/OFF) SGN/SGF | 5G? 1=0N / 0=OFF -
noise/Hz - NI? 1=0N / NI
0=0OFF + F (xHz)
—- dBm/Hz * NIM - - -
-~ dBUV/fHzZ * NIU - - -
-—- QFF NIF - - -
(next)
X dB down * XDB - - -
X 4B left * XDI, - - -
X dB right * XDR - - -
X dB REL/ DCoe - - -
ABS1/ DC1 - - -
ABS2 DC2 - - -
- DC? 0=REL/ -
1=ABS1/2=ABS2
8. | MARKER OFF MO, MF - - -
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes {Cont'd)
No. Function Code Talker request Remarks
Code Output format Header
9.| PEAK PS - - -
next pk NXP - - -
next pk right NXR - - -
next pk left NXL - - -
next pk max/min NMM - - -
min. MIS - - -
(next)
next min. NXM - - -
pk cont. ON/OFF CPN/CPF (CP? 1=0N/0=0FF -
AX/AY *DX/*DY |- - -
10.| MARKER -> MG - - -
mkr ->CF MC - - -
mkr —REF MR - - -
mkr A >SPAN DS - - -
mkr —CF step sizel M0 - - -
mkrA-+~CF step sizel M1 - - -
(next)
mkr - mkr step M2 - - -
size
mkrA - mkr step M3 - - -
size
mkr step size * MPM MPM? F MPM
mkr step AUTO MPA MPA? 1=AU/0=MA -
11.| TRACE &, B Ta, TB |TA?, TB?|(a #1) (B #1) |-
O=write O=write
1=view l=view
2=blank 2=blank
3=ncrm. 3=NOrm.
4= =
A-DL->A B-DL->B
5=A-B->A
6=B-A->A
(& #2) (B #2)
0= 0=
nothing nothing
l1=+max 1=+max
2=+avg. 2=+avdqg.
write AW, BW - - -
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 request

No. Function Code Remarks
Code Output format Header
(11) avg. *AG, *BG|AG?, BG?|N (Number of -
times set)
~— gtart/ AGR, BGR|- - -
stop AGS, BGS| - - -
-- pause/ AGP, BGP|- - -
cont AGC, BGC| - - -
-—— 1 time AGl, BGl|- - -
cont/ AGO, BGO| - - -
normalize
-— ON/ ANN, BNN|- - -
OFF ANF, BNF| - - -
-- ¢gorr. data AR, BR |- - -
save
-— disp L *DLN/DLF| DL? 1=0N / 0=0FF + L| (unit)
(ON/OFF) dBm=DLB
dBmV=DLM
dBuV=DLU
EMF =DLE
dBpW=DLW
v =DLV
-~- instant AI, BI |- - -
norm.
clear the data by 0 |CWA,CWB |- - -
12, |DATA
0 to 9 0 to 9 - - -
. {point} .
back space BS - - -
step UP Uup - - -
step DOWN DN - - -
(co/fin)
nob UP CU/FU - - -
nob DOWN Cb/FD - - -
GHz G2 - - -
MHZ MZ - - -
kHz KZ - - -
Hz HZ - - -
mv MV - - -
+/-dBm, 4B DB - - -
{Add polarity)
secC SC - - -
msec MS - - -
usec us - - -
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7.3 List of GPIB Codes

Table 7 — 2 List of GPIB Codes (Cont'd)

No. Function Code Talker request Remarks
Code Ooutput format Header
13.| RECALL *RC - - -
NORMAL/FAST mode RN/RF - - -
14,.| SOFTKEY - - - -
softkey 1 SF1 - - -
softkey 2 SF2 - - -
softkey 3 SF3 - - -
softkey 4 S5F4 - - -
softkey 5 SF5 - - -
softkey 6 S5F6 - - -
15.| LOCAL LC - - -
16.| MASTER RESET IP - - -
17.| USER [ UR - - -
user key 1 UR1 - - -
user key 2 UR2 - - -
user key 3 UR3 - - -
user key 4 UR4 - - -
user key 5 URS - - -
user key 6 URG - - -
18. | SHIFT SH SH? 1=0N / 0=0FF -
GPIB address(+LOCAL)| * AD AD? N (Address) -
(SHLC)
NORMALIZE A (+A) SHTA - - -
(A1)
NORMALIZE B (+B} SHTB - - -
(BI)
EMC (+1) SH1
-= field str.
- antenna
- dipole ANO - - -
- log perd AN1 - - -
- TR17203 AN2 - - -
- OFF AF - - -
- correct ON/OFF| CRN/CRF |CR? 1=0N / 0=0FF -
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

No. Function Code Talker request Remarks
Code OQutput format Header
(18) -— QP
- ON/OFF ON/QF QP? 1=0N / 0=0FF -
- BW AUTO QA - - -
- BW 200Hz QPO - - -
- BW 9kHz QP1 - - -
- BW 120kHz QP2 - - -
-— limit A
- ON/OFF LAN/LAF |- - -
MEMORY CARD (+4) SH4
=- volume init, MMI - - -
-— menu load MML - - -
-= menu store MMS - - -
meas. WINDOW (+5) WN{SH5)} |WN? 1=0N / 0=0OFF -
-—- QOFF WF - - -
(next)
—— location (X) * WLX WLX? F {center) WLX
-- location (¥Y) * WLY WLY? L (center) WLY
-~ delta (X) * WDX WDX? F (A) WDX
-- delta {(Y) ¥ WDY WDY? L (A) WDY
-- ABS data
-~ start freq. * WTF WTF? F (start) WTF
—- stop freq. * WPF WPF? F (stop) WPF
—-— upper level * WOUL WUL? L (upper) WUL
—— lower level * WLL WLL? L (lower} WLL
Executing judgment CMA - - - See
A of GO or NG 4.10.2
Executing judgment CMB - - -
B of GO or NG
Result output . - CcM? GO=0/NG=1 to 100 -
{NG point)
NG frequency output |- CMF? F CMF
CALIBRATION (+7) SH7
-— ¢call all CLA - - -
-- total gain CLG - - -
—-= itmes
- input ATT ITO - - -
-~ IF step AMPTD | IT1 - - -
- RBW switch ITZ2 - - -
- LOG linearity | IT3 - - -
- AMPTD MAG IT4 - - -
- TG tracking ITS - - 1 -
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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
(18) -- ¢cal. sig. *CLN/CLF| CL? i=0N / 0=0OFF -
ON/OFF
-- frq corr. FCN/FCF | FC? 1=0N / 0=0FF -
ON/OFF
-— cal. corr. CCN/CCF | CC? 1=0N / 0=0FF -
ON/OFF
SAVE (+RECALL) *SHRC
PLOT (+8) SH8
LABEL (+92)
--~0ON (write} LON/ - - - up to 49
~=QFF {(clear) LABEL/ - - - letters
LOF in LABEL
FUNCTION (+6) SH6
-— OBW OBW OBW? F (Hz) OBW
-—— ADJ ADJ ADJ? L (dB) ADJ
—- ADJ graph ADG - - -
19. |Trace data
A memory
ASCII output |- TAA? ASCIT format - T
Binary output|- TBA? Binary format -
B memory
ASCII output | - TAB? ASCII format -
Binary output| - TBA? Binary format - Option
81
A memory only
ASCII input TAA - - A
Binary input | TBA - - A
B memory
ASCII input TAB - -~ A
Binary input | TBB - - A
20, |Others
Header OFF HDO - - -
ON HD1 - - - Yo
Delimiter
CR LF EOI DLO - - -
LF DL1 - - - Option
EOI DL2 - - - 81
CR LF DL3 - - - Y7 |only
LF EOI DL4 - - ~-
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

Talker regquest

No. Function Code Remarks
Code Output format Header
(20}| SRQ interrupt ON S0 - - -
interrupt OFF | S1 - - - Aie
status clear s2 - - -
Output of product - VER? 1=B3261C -
type (numeral) 2=R3261D -
3=R3361C -
4=R3361D -
5=R3261CHN
6=R3361CN
Output of unit type |- TYP? Output the unit | -
{character string) name by charac-
ter string
Output of displayed |- GPL? DDDD..03=1 line | -
character (64x24) 24 set continue | - Cption
{b=1 character/ | - 81 only
03=CR)
21.1 TG TG TG? 1=0N / 0=0FF - R3361
{unit} only
TG level *TGL TGL? L dBm=T'GB
dBmV=TGM
dBuvV=TGU
EMF =TGE
dBpW=TGW
v =TGV
freqg. cal AUTO TGA - - -
freg. cal MANUAL *TGM - - -
OFF TGF - - -
22,.| Preselector PR? 1=0N / 0=0FF - Option
ATT 0dB AQ - - - -
ATT 10dB A1 - - - -
ATT 20d4B A2 - - - -
ATT 30d4B A3 - - - -
ATT 40dB Ad - - - -
ATT 50dB A5 - - - -
pre amp ON/OFF PO/PF - - -
bypass ON/OFF BC/BF - - -
linearity check LO/LF - - -
ON/OFF
REF. offset - PRO? L PRO
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Table 7 - 3 Example of Data Input Function to be Used
(Asterisk of GPIB Codes}

Command name

Description

CF100MZ
CS100KZ
FON10MZ
SP500MZ or
LGA10OMZ
LGB100OMZ
FAl100KZ or
FB400EKZ or
RE-25DB or
DD5DR
RON30DB
RB300KZ
VBlOCOK3Z
SW200Ms
AT20DB
PUN100MS
DLN87DB

MK1.8GzZ

MT2MZ

MN100KZ
NIM50HZ

NIU70HZ
XDB6&DB

DX10G2Z
DY50G2Z

MPM100K2Z

LS500MzZ

FT100KzZ
FP400KZ
RL—-25DB

Sets
Sets

center frequency to 100MHz,

frequency step size to 100kHz.

Turns on the frequency offset, and sets it to 1l0MHz,

Sets
Sets
Sets
Sets
Sets

Sets
Sets

frequency span to S00MHz.

log start frequency to 100MHz.

log stop frequency to 1GHz.

start frequency to 100kHz.

stop frequency to 400kHz,.

reference level to -253Bm (when dBm is set),

5dB/div,

Turns on level offset, and set it to 30dB.

Sets
Sets
Sets
Sets

RBW to 300kHz.
VBW to 100kHz.
sweep time to 200msec.

attenuator to 20dB.

Turns on the marker pause, and sets time to 100msec.

Turns on Disp. line, and sets it to 87dBUV (when 4BV
is set),

Turns on the normal marker, and sets it to 1.8GHz.

Turns on the delta marker, and display the normal marker
at 2MH=z,.

Sets
Sets
Sets
Sets

100kHZ to the active marker.

to dBm/50Hz.

to dBUVA 70Hz,

XdB-down width to 6dB (this is enabled with the

XDL and XDR commands).

Sets

increased X points to 10 when retrieving the Next

peak (GZ is ENTRY).

Sets increased Y points to 50 when retrieving the Next
peak (GZ is ENTRY).

Sets the marker step size to 100 for execution (GZ is
ENTRY}. i
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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) (Cont'd)

Command name

Description

AG 200Gz
BG 300GZ
ADBGZ
WTF1MZ
WPF2ZMZ
WUL-20DB
WLL-40DB
CLN-25DB

SHRC5SF1

RC5SF1/RC5
TGL~25DB

Sets
Sets
Sets
Sets
Sets
Sets
Sets

Turns on the CAL signal, and sets level to -25dBm (when

average A number to 200 for execution (GZ is ENTRY).
average B number to 300 for execution (GZ is ENTRY).

the GPIB address of this device to 8 (GZ is ENTRY}.

window start frequency to 1MHz.

window stop frequency to 2MHz.

window high-order level to -20dBm (when dBm is set).

window low-order level to -40dBm {(when dBm is set).

dBm is set}).

Saves channel No. 5 (SFl is the first softkey).
Recall channel No. 5 {(normal/high-speed mode).
Sets TG output level to -254Bm (when dBm is set).
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7.4 Introduction

This chapter gives programming examples using the Hewlett-Packard
manufactured HP 200, 300 series.

7.4.1

7.4.2

GPIB Address Setting
Addresses are set with keys on the panel.

Example: Setting address 01

Press ICEHI§$||LCL|IIL_||GH§I.

Address 00 to 30 are acceptable.

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

DLO Simultaneously outputs CR and LF.
LF is accompanied by E0OI signals.

DL1 Cutputs LF.

bL2 Outputs EOI signals with the data final byte,

DL3 Outputs CR and LF (initial value).

DL4 Outputs LF accompanied by EOI 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]

Input/output statement device address; data
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Input Format (Listener)

Measurement parameters and setting conditions can be entered by remote
control, similarly to operating the panel keys.

To set the center frequency to 300MHz, enter as follows:

OUTPUT 7 01 ; "CF 300Mz" *1
*1 %2 *3 x4 *5 *4
*5

Specifies the controller as the talker.
GPIB interface selector

Specifies the spectrum analyzer (GPIB
address 01) to the listener.

Activates the center freguency.

Set value

CF', '3', '0', and 'MZ' in the program are the GPIB codes used td remote

control the spectrum analyzer.

(See Section 7.3 GPIB Codes List.)

The following are the restrictions on entry data:

- Lowercase is converted internally into uppercase, and assumed as having
been uppercase from the outset,

- Spaces and commas are ignored.

— A minus sign is ignored except when used as the sign of a negative wvalue.

- No exponent can be entered.

- No 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 MEz).

10 OUTPUT 701;"IP"
20 OUTPUT 701;"CLN"
30 END

Example 7-2 : Setting start and stop frequencies to 300kHz and 800kHz
respectively, and adding 50kHz to the frequency offset

10 OUTPUT 701;"FA300KzZ"
20 oUTPUT 701;“FBBOOKZ"
30 OUTPUT 701;"FONS0KZ"
40 END

Example 7-3 : Setting the reference level toc -204Bm (5dB/div), resolution
bandwidth to 100kHz, and detector mode to positive

10 oUuTPUT 701;"RE-20DB"
20 OUTPUT 701;"DDSDB"
30 ouTpUT 701;"RBLOORZ"
40 OUTPUT 701;"DTP"

50 END

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 OUTPUT 701;"SI"

20 CUTPUT 701;"SwW2sC”
30 OUTPUT 701;"“SR"

40 WAIT 2.5

Start of sweeping

Wait for the end of sweeping (or
use the service request)

Marker peak search

50 OUTPUT 701;"PS"
60 GOTO 30

70 STOP

80 END

Example 7-5 : Setting to MAX HOLD (A)

QUTPUT 701;"AM"
or
CUTPUT 701;"TA SF4"

Direct setting

Setting by softkey operation
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7.5 Input Format {Listener)

Porgramming examples {GPIB address = 1)

Example 7-6 : Execute of Recall (for channel 5}

(Normal mode)

RC is the RECALL key.

5 is channel 5 plus unit key.
SF1 is the EXECUTE software key.

OUTPUT 701;"RN"
OUTPUT 701;"RC 5 SF1"

or

(FAST mode)
RC is the EXECUTE scoftware key.
SFl is the EXECUTE software key.

OUTPUT 701;"RF"
OUTPUT 701;"RC 5"

Note : The main unit recognizes GPIB codes by the length. Because the
longer codes have the priority, 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") for OQUTPUT 701; "MFLC", the program that turns off
the marker ("MF") and sets to local ("LC"), and flags an error
claiming that "2" is missing.

It correctly should be input OQUTPUT 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 xx? command. When this device is a talker, specified data
is read. The output format is explained below., The header listing kinds

of output data is attached to the beginning of characters (can be
abbreviated), and five kinds of delimiters to be final data can be used
{see GPIB code No., 20). Once the xx? command is set, it is enabled until
it is changed.

Description
Frequency HHHA+DDDDDDDDDDDDE+D CR LF *] = Header {2 or 3 characters
format when set to on)
*2 = Separate (space)
*3 = Sign (space for positive,
*]R2*3 *4 *5 *p - for negative)
*4 = Mantissa data
*5 = Exponential data
*6 = Delimiter (Initialization)
Data length is 20 bytes. The unit is Hz.
Example: Specify "CF?" and output the center frequency of
123.456MHz (at header ON) CF 00000123.456E+46
Level HHHA+DDDDDDDDE+D CR LF *] = Header (2 or 3 characters
format when set to on)
*2 = Separate (space)
*3 = Sign (space for positive,
*1¥2%3  *4 *5 *p - for negative)
*4 = Mantissa data
*5 = Exponential data
*6 = Delimiter (Initialization)
Data length is 16 bytes. The unit varies for each item.
Example: Specify "ML?" and output the marker level of -56.23dBm
(at header ON} MLB ~00056.23E+0
Time format HHA+DDDDE+D CR LF *] = Header (2 characters when
format set to on)
*) = Separate (space)
*3 = Sign (space for positive,
1 *2%3*4*5 *6 . - for negative)
*4 = Mantissa data
*5 = Exponential data
*6 = Delimiter (Initialization)
Data length is 11 bytes, The unit is second.
Example: Specify "SW?" and output the sweep time of 500msec
(at header ON) SW 0500E-3

7 - 25
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7.6 Output Format (Talker)

Description

Constant pDDD CR LF
format I

k1 *2

(Variable length)

Example: On/off
Average number of switching: 128

*1
*2

Mantissa data

1]

: 1/0

Delimiter (Initialization)

Header When set to on, a header is put on the beginning of data.
To cutput the header with data, modify the strings constant.

GPIB code | Meanings
HDO OFF
HD1 ON

Delimiter Delimiters are added to the final data during the process of
: A choice of 5 types described in Section 7.4.2 is

data output.
available,

Porgramming examples (GPIB address = 1)

Example 7-7 : Outputting the marker frequency {integer)

10 OUTPUT 701;"MF2"
20 ENTER 701:A
30 END

Result (example) :

A=1.8E+9

Example 7-8 : Outputting the center frequency (strings)

10 DIM A$[30]

20 ourPUT 701;"HDI1™
30 OUTPUT 701;"CF?"
40 ENTER 701;A$

50 END

Result (example); A&=CF 00001.234567E+9

7 - 26
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7.6 Output Format (Talker)

Porgramming examples (GPIB address = 1)

Example 7-9 : Qutputting the status of the unit

10 OUTPUT 701;"UN?"
20 ENTER 701:A
30 END Result (example): A=2 (dBuV}

Example 7-10: Qutputting the marker frequency and the level (multiple
output items)

10 OUTPUT 701;"MFL?"
20 ENTER 701;Mf, M1
30 END Result (example): Mf=1.8E+2 M1=-65.15

Example 7-11: OQutputting the frequency offset (multiple cutput items)

10 oUTPUT 701;"FO?"
20 ENTER 701;0n,Frg
30 END Result (example): On=1 Frg=l1.23E+6

Example 7-12: Reading ocut the levels of ten subsequent peaks after the
first peak of the signal by using the next peak function

10 DIM M1 (9)

20 ouTrPUT 701;"PS"

30 FOR I=0 TO 9

40 OUTPUT 701 ;"NXP"

50 QUTPUT 701 ;"ML?"

60 ENTER 701 ;M1 (I)

70 NEXT I

80 END Result (example):
M1(0)=-55.01 M1{1l)=-58.22
essss MI(9)=-70,26
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7.7 Input and Output of Trace Data

7.7 Input and Qutput of Trace Data

Trace data displayed on the screen comprises 701 points of data, each
representing the trace data at the corresponding frequency value at one of
the 701 points., To input or output this trace data, transfer data of 701
points sequentially from the left (start frequency). The level on each
point is represented by an integer from 0 to 400,

100
350
1 300
[1+]
)
8| 250
, i
8| 200
| ¥
: i

150
[
AT N

r 1t 1t 11t 1t 1 11
0 70 140 210 280 350 420 490 560 630 700 (Point)

Data point number

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 Output of Trace Data

Input/cutput

Details
format

ASCII format bbb CR LF

Delimiter
Data for a point

Four-byte data without a header

Input GPIB code | Output GPIB code

Memory A TAA TAAT

Memory B TAB TAB?

Binary format DD DD ...cesee0nsss.. DD DD + EOI

Delimiter
Low order byte Low order byte
of the first of the 70ist
point data point data
High order byte High order byte
of the first of the 701st
peint data 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.

Input GPIB code | Output GPIB code

Memory A TBA TBA?

Memory B TBB TBB?
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7.7 Input and Output of Trace Data

Programming examples (GPIB address = 1)

Example 7-13: Outputting data in Memory A in ASCII code

Reserves 701 variables.
Designates the delimiter as CR
LF,

Specifies ASCII code in Memory A
Repeats data fetching for 701
times.

10 DIM Tr (700)

20 ouTPUT 701;"DL3"
30 OUTPUT 701;"TAA?"
40 FOR 1I=0 TO 700

50 ENTER 701;Tr (I}
60 NEXT I

70 END

Result (example): Tr{0)=208 Tr(1)=210 .., Tr{699)=311 Tr(700)=298

Example 7-14: Outputting data in Memory B in binary code

10 DIM Tr (700)

20 OUTPUT 701;"DL2"

30 OUTPUT 701;"TBB?"

40 ENTER 701 USING "%,W";Tr (*)
50 END

Reserves 701 variables,
Designates the delimitor as EOI.
Specifies binary code in Memory B
Fetches data through word
conversion until detecting EOI

TELELELE L

Result (example): Tr{0)=312 Tr(1)=319 ... Tr (699} =208 Tr (700) =211

Example 7=-15: Inputting data in Memory A in ASCII code

10 OUTPUT 701 ;"TAA" ! Specifies ASCII code in Memory A
20 FOR I=0 TO 700 ! Repeats inputting the 701
30 OUTPUT 701:Tr (1) ! reserved variables Tr.

40 NEXT I

50 END

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.

Example 7-16: Inputting data in Memory B in binary code

10 QUTPUT 701;"TBB"
20 OUTPUT 701 USING "#,B";Tr(*),END
30 END

Specifies binary code in Memory B
Inputs data of 1402 bytes in
units of byte, and puts EQI 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 output 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 specify EOI by a delimiter.
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7.8 Service Reguest {SRQ)

7.8 Service Reguest (SRQ)

The GPIB service request function enables the external devices to detect
When one of the following event occurs, 1 is set to

main unit conditions.

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
50 Transmits SRQ (interrupt) signals to the controller.
sl Does not transmit SRQ (interrupt) signals to the
controller. (initial setting)
52 Clears the status byte.
Table 7 - 5 Status Bytes
., |Hexa-— .
Bit decimal Meaning
0 1 Set to 1 when UNCAL error occurs.
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 16
5 32 Set to 1 when a GPIB code error occurs. (SYNTAX ERR)
6 64 Set to 1 when bit 0, 1, 2, 3, 4, 5, or 7 has been set to 1
at service request transmission (s0).
7 128
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7.8 Service Request (SRQ)

Programming examples (GPIB address =

1)

Example 7-17: Reading end of averaging (interrupts are not transmitted)

10
20
30
40

50
60

OQUTPUT 701;"32"

QUTPUT 701;"AG 30Gz%"
S=SPOLL(701)

IF BIT(S,3) <> 1 THEN 30
DISP ™AVG.END"
END

Clear the status byte
Start averaging (A)
Output status byte to S
Wait until the third bit
becomes 1

Indicates completed

Example 7-18: Continuously reading single sweep termination
(interrupts are not transmitted)

10
20
30
40
50

60
70
80

OUTPUT 701;"SI"

oUTPUT T701;7"S2"

OUTPUT 701;"SR"
S=SPOLL{701)

IF BIT(S,2)<>1 THEN 40

PRINT "SWEEP END"
GOTC 20
END

= P

Set to single

Clear the status byte
Start sweeping

Output status byte to §
Wait until the second bit
becomes 1

Indicates completed

Start next sweeping

Example 7-19: Reading end of averaging (interrupts are transmitted)

10
20
30
40
50

60
70
80

90
100
110
120

OuTPUT 701;"S0"
OUTPUT 701;"s2"
OUTPUT 701;"AG"
ON INTR 7 GOTO 70
ENABLE INTR 7;2

GOTO 50
S=SPOLL(701)
IF BIT(S,3)=1 THEN 110

ouTPUT 701;"S2"
GOTO 40
DISP "AVG.
END

END"

Sm fm S Am Em

Transmit

Clear the status byte

Start averaging (A)

Jump to line 70 if interrupted
Set the mode that accepts
interrupt

Wait until an interrupt occurs
Output status byte to S

Jump to line 110 if the third
bit is 1

Clear the status byte

Repeat

Indicates completed

Note 1: To start sweep, SR and SI commands can be used.

Command Function
"SR" Resets sweep, and starts it forcibly (always).
"oI1" Sets trigger to single, and stops sweep (during non-single).

Resets sweep {on the way of single sweep).
Starts sweep (when single sweep stops).
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8. 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 regquesting
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 numbers 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 The power cable is not Turn off the power and connect
cannot be properly inserted in the the power cable properly.
powered up. connector.

The power fuse is blown. Replace the power fuse.
(See 1.2.4 (2).)

The sweep lamp | The intensity volume is Adjust the intensity by

is 1it but no kept too low. turning the volume knob.
waveform is

displayed on The input cable and the Connect the input cable and
the screen. connector are not the connector properly.
connected properly.

Sweeping cannot| The trigger is set to Press the menu key and select
be carried out.| 'Single’ '"FREE-RUN"'.

The lamp corresponding to | Press the A or B key of 'Trace',
key A or key B is not lit.{and select 'Write'.

The signal The AMPTD CAL is not Perform calibration.
level is adjusted.

inaccurate.

The keys do not| The system is in the GPIB | If a program is being executed,
function. remote control mode. 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
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9.1 Qverview

9.1 Overview

R33671NK/3361K is the analyzer which allows easy measurement concerning CATV.

9.1.1 Features of R3361NK/3361K

brightne=ss green CRT.

.2 Checking Accessories

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

conformahce with Table 9 - 1.

Audio can be monitored through the built-in speaker.
Good visual recognition in the outdoors is provided by adepting the high

Run visual checks against any and all damages or imperfections.

) Frequency can be set by specifying the channel number of the television.
) Programs in the memory card can be executed easily.
)
)

Check the quantity and rating of standard accessories to assure their

Should there be any flaw, or damage, or missing or insufficient part, contact
dealer or the sales and support offices.

Table 9 - 1 Standard Accessories {R3361NK/3361K)
Accessory name Standard Quantity Remaeks
Model name Stock No. R3361NK | R3361K
Power cable AQ1M12 DCB-DD3130X 01 1 1
Tnput cable MI-02 DCB-FF0386 2
D33015 (Black) | DCB-FF2387 x 01 2
N-BNC conversion | JUG-201A/V JCF-AFO01E X 03 2
adapter BA-A165 JCF-AFO01EX 04 2
C15 conversion NCP-NFJ JCF-AFO01E X 06 2
adapter
Power fuse 218005 DFT-AABA 2 2
Memory card — SEE-MAC1101BAB 1 3
- JR3261/3361 Japanese
Instruction 1 1 Version
menual * - FER3261/3361 English
Version

*

:0ne of the Japanese and the English instruction manuals.

Note:When ordering an accessory, let us know its type (or stock No.}.
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9.2 Front Panel

9.2 Front Panel

(:) AUTO switch : Executes programs automatically.
C) CH switch : Changes the unit of the frequency. CH/xHz

(3) AUDIO VOLUME knob : Adjusts volume of the speaker.

- =
FITTILEEL] A3381NIC SPECTALM AHALYZER aure-2.0an © om [ad mr:[i"“
( JIC2] B2 o kol
; S e :
I DEF INE !J'E rot g 1!
aiLT MR HARKER
Co] [eend e (o]

MLOT  LABEL

MIEIEI— ]

=]

mH ED

Hebics
0BG ED

CAT Bx SA

BE OO0

[o———}} v}

TG OUTPUT TS mmy

Bl= @osd s [ O]h

SFoyes o

Figure 9 - 1 Front Panel (R3361NK/3361K)
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9.3 Audio Monitor Function

9.3 Audio Monitor Funetion

In R3361NK/3361K, audio can be monitored by the built-in speaker. The volume is
inecreased by turning the AUDIO VOLUME knob on the front panel clockwise and is
decreased by turning it counterclockwise.

. SOUND

Refer to "(7) SOUND (audio monitor) Setting™ in Subsection 4.1.6 "Menu" for the
detalls on SOUND setting.

9.3.1 Using Audio Monitor Function
Operating Procedure:

(:) Set "SOUND" of the sift key menu to ON.
Select the volume or the demodulation mode as necessary.

Front panel key softkey menu 1 softkey menu 2

MENU ——> NEXT MENU

. SOUND  ————  AM . AM demodulation

————é FM E FM demodulation
—— VOLUME MAX : Maximum volume
———{ VOLUME MIDE Medium velume

—— VOLUME MIN: Minimum volume

> SONUD :
. ON/OFF !

Figure 9 - 2 Menu Items of SOUND

(:) When one of marker on, manual sweep and zero span is selected in the state
of SOUND ON, audio output becomes available.

(:) 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 D

efine Function

User Define function is useful for executing the audio monitor easily.
Refer to "4.5 User Define Function" for the explanation of User Define

function.

Operating Pr

ocedure:

(:) Press

SHIFT and

USER

the soun
user key
user def

(:) Pressing

immediat
sound me

, then assign
d menu to the

by using the
ine function.

USER

ely calls the
nu.

s#3 RIL61/1361 Soft Menu Change Node MENU CHG

SR0UP --- UskR Dur
+ Kl : AN Receiver Yode
K2 : F¥ Receiver Xode
K3 : Yolume Maximum
K; : Sound Control ON/QFF
K ]

Kb

@ﬂP ENTER
3¢ Sound Mode &%/

GROUP
ACIIVE

MEMBER
ACTEIYE

{ : AM Receiver Mode
2 1 FM Receiver Mode
3 1 Yoluwe Maximos INITIAL
4§ 1 Yolume Widdle KEMBER
5 : Yolume Winimunm
+ 6 : Soond Contral ON/OFF
ALL
/2t Trace s3¢/ INITIAL
{ ¢ Trite A
21 Yies A
3+ Blank 4 RETURN
USER DEF
REF 118.9 dBpy ATT 1% dB A_write B_blank
14dg/ — T Y]
; : : Fi
5 ? YOLUKE
: i le
SOUND
N/

CENTER 1.3088 GHz

SPAN 2690 NWH:z
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9.4 Channel Setup Function

9.4 Channel Setup Function

9.4.1

9.4.2

(1)

9.4.3
(1

Description 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 sound carrier or also the
measurements of the multi-channel are possible simultaneously.
The channels are available three type which are for Japan, USA and Europe.
The channels for other countries and the channels for the radio and ect 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 Each Country
Japan : Frequency band width------6MHz

Vision carrier------------Start frequency 1.25MHz

Sound carrier :--:--:------Vision carrier+ U4.5MHz
USA  : Frequency band width--:---6MHz

Vision carrier:------- -+ - Start frequency 1.26MHz

Start frequency 1.00MHz

Sound carrier +- -+ ¢+ - :-Vision carrier+ U.5MHz
Europe: Frequency band width:-:---6, 7 and 8MHz

Vision carrier------------Start frequency 1.25MHz

Sound carrier --:-:-+++--+-Vision carrier+ 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 each 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 R3361K becomes to the

input mode of the channel number.

Press the CH button again, then LED in the key lights off and the input

mede of the channel number is released.
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9.4 Channel Setup Function

(2) Setup of the vision earrier

The center frequency is made the input vision carrier frequency of the channel
number. The frequency span is not changed.

[Setup example] (Set the channel input mode beforehand. )

CRT display (in the active display area)

(1) Press | CENTER FREQ | . CENTER CH
#1: 91.25 MHz

L——— Vision carrier

Channel

TY CH
REF 118.9 dBpY ATT 14 dB A.write B_blask
1048/ ——— 7T T JAPAN
CENTER e
#1: 91.25 MH U.5.A
e : (IRC)
: U.S.A
: (HRC}
. f CCIR
RBY ?
{80 kHz USER
YBY :
188 kHz b
S¥P H i ; i H : H H
58 mg PR 98 FTIE X TP TIC] TPy R P B R T
CENTER 91.25 NHz SPAN 10,40 NHz
C) Input the channel number
CENTER CH
by TEN KEY . 28
b—-eene Tnput of the channel
number.
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9.4 Channel Setup Function

ENTER

(3 Press | Hz | . CENTER CH
#28: 561.25 MHz

TY CH
IIU;.‘I; }16.0 dBpy ATT 19 dB A_vrite B_blank -
B ——— JAPAN
CENTER '
$28: U.5.4
{IRC)
U.S.A
(HR()
CCIR
RBE
148 kHz USER
YBY
168 kHz
SEP
50 - . . ‘
CENTER 561.25 Nilz SPAN 1.8 WHz
CATV

The selection of CATV chahnel and UHF channel ¢an be set by

CATV

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 frequency band of the
input channel number.
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9.4 Channel Setup Function

[Setup example]

(1) Press | START

(:) Input the channel number

by | TEN KEY
ENTER
(3) Press | Hz

The selection of CATV channel can be set by

center channel.

{Set the channel input mode beforehand.)

CRT display (in the active display area)

START CH
#1: 90.00 MHz

b Lower limit of frequency
band
Channel

START CH
28

number

L———————— Input of the channel

START CH
#28: 560.00 MHz

IV CH
REF 1148.4 dBpY ATT 1% dB A_write B_blank
10dB/ : - - - - . ‘ - JAPAN
START CL ,,,,,,,,, % ........... S RSN e
$28: 566.0 KH U.S.A
........... a— {IRE)
U.S.4
(HRC)
(CIR
RBY¥
188 kHz USER
Y8¥
100 kHz H H H H i H H H H
SEP : : : : { i : : i
59 FONTY TORURIFIN T IR 3 PR RV WY IPE SHTIVY (oges |
START 569.9890 NHz STOP 572.88 MHz
CATV

, same as setup of the

May 26/95



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

9.4 Channel Setup Function

(&) Setup for the corresponding frequency to the specified channel in a case it
differs to the current specified 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

(:) Press

(:) Input the channel number

example]

CENTER FREQ

CRT display {in the active display area)

by

TEN KEY

(:) Press

ENTER

Hz

CENTER CH
#1: LadtiSetup

L— Message
Last channel

CENTER CH
28
t————— Input of the channel
number
CENTER CH

#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

, 4 and data knob.

t

, } and data knob are made by increment

and decrement of the one channel each.

For example, in case of Japan, following channel is specified as follows.

VHAF 1ch — VHF 2ch — VHF 3ch — CATV 13ch — CATV 14ch - -+ — 62ch

In case of setup for the start and stop frequency, the channel can be changed
automatically keeping on a relationship between start and stop frequency.

[Setup example] (Set the channel input mode beforehand.)

ENTER
(1) | START 4 Hz

ENTER
@ | sTop 5 Hz

() Press | START and change

the channel by | t

START, STOP CH is change at

only | *

START CH STOP CH

#4: 170.00 MHz #8: 198.00 MHz

L——— Setup to U4 ¢h

#4: 170.00 MHz #5: 182.00 MHz

L* Setup to 5 ch

#5: 176.00 MHz #5: 182.00 MHz

L— Change to 5 ¢h L— No change

#6: 182.00 MHz #6: 188.00 MHz

L— Change to 6 ch L— Change to 6 ch
automatically
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9.4 Channel 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 FM and AM radio broadeast.

Editor is used for input data and the start and stop frequency and the vision
carrier frequency can be input to each channel.

The input data is saved in the memory which is backed up by battery.

[Setup example]

(A1) | cH § USERE E EDITE is pressed then following screen display appears and

data of the maximum 99 channel number can be specified.

CH EDIT
$#% USER CHANNEL TABLE 392
INIT

cl C 1 Lini Viszal Carri

DELETE
1: 48,580 WHz -~ 56,500 HHz 49.750 MH2
2: 56.500 MHz ~  64.500 MHz 57.750 NHz
I 64,500 WHz - T2.580 HHz 65,750 WHz
41 T6.000 NHz - 34,080 NH2 71.258 NHz
S5 B4.089 MHz o~ 92.900 MHz $5.256 WHz
b: - ) Hz 6 Hz
I i Hz & ! Hz ¢ Hz
81 # Hz ~ i Ha 8 Hz
9: i Hz « I Hz § Hz
18: i Hz ~ ! Hz ¢ Hz
11: i Hz = i Hz f Hz
12: i Hz # Hz § Hz
13; i Hz ~ t Hz ¢ Hz
14: i Hz i Hz ¢ Hz
15: i Hz d Hz # Hz

16: 8 Hz § Hz ¢ Hz RETURN

C) Input the data lower 1imit 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 | t |and | { key when cursor is moved.
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9.4 Channel Setup Function

9.U.U4 List of Softkey Menu of the CH Key

9-13

~-{ RETURN

E
;fﬁffff;fﬁfﬁffﬁ
_jﬁlfiiﬁﬁﬁ;ﬁffﬁﬁffﬁﬁi
;Z:ﬁ[ﬁjﬁf:ﬁfﬁf

—  RETURN
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9.4 Channel Setup Funection

9.4.5 GPIB Command

{1) Channel setup command(TVCH)

{a)

{b)

{e)

CF sp VTCH sp number sp
FA '
FB CR
LF
CE/FA/FB : Center/start/stop frequency
TVCH : Channel setup command
number : Channel number

Specify B channel to the genter channel.

1 ~99
C1~C9
E2~E1
51~83
M1~M1
Ui~0U3

9
2

0
1
0

|

A A

OUTPUT 31;"CF TVCH 8"

Specify the center frequency to Europe CATV"U31" channel.

VHF, UHF channel

CATV channel (Japan, USA)

CATV channel (Europe}
CATV channel(Europe)
CATV channel (Europe)
CATV channel(Europe)
Channel input mode off

OUTPUT 31;"FA TVCH U3t"

Turn off channel input mode.

OUTPUT 31;"TVCHO"

9 - 14

(In case of internal controller)
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9.4 Channel Setup Function

{2) Channel selection command(TVCHMCDE)

(a)

{b)

TVCHMODE sp JPN sp
IRC | 1,
HRC — — CR
EURO — — LF
USER —

TVCHMODE: Channel selection command

JPN
IRC
HRC
EURO
USER

: Japan channel

: USA channel{IRC)
: USA channel(HRC)
: Burope channel

: User channel

Select Japan channel and specify 3 channel.

QUTPUT 31;"TVCHMODE JPN CF TVCH 3"

Select Europe channel and specify M2 channel.

CUTPUT 31;"TVCHMODE EURO,FA TVCH M2"

9 -15
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9.4 Channel Setup Function

{3) User channel setup command(TVCHED)

(a)

(b)

TVCHED CR

sp

sp — ve

i

END

{_ CR
LF

TVCHED: User channel setup command

ch
fa
b
ve
END

Onput China channel

OUTPUT
OUTPUT
OUTPUT
OUTPUT
QUTPUT
QUTPUT
QUTPUT

31; "TVCHED"

: Channel number
: Lower limit value of the channel
: Upper limit value of the channel
: Vision carrier frequency
: Data input end command

31;"#1 U8.5MZ 56.5MZ U9.TEMZ"
31;"#2 56.5MZ 6U4.5MZ 57.75MzZ"
31;"#3 6U.5MZ T2.5MZ 65.75MZ"
31;"#U TEMZ 8UMZ T77.25MZY
31;"#5 BUMZ 92MZ 85.25MZ"

31; "END"

frequency range
frequency range

Ul =Wy —

Input only vision carrier frequency of italy

QUTPUT
OUTPUT
OUTPUT
QUTPUT
OUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT

31; "TVCHED"
31;"#10 OMZ
31,"#11 OMZ
31;"#12 OMZ
31;"#13 OMZ
31;"#14 OMZ
31;"#15 OMZ
31;"#16 OMZ
31:"#17 OMZ
31;"#18 OMZ
31:"#19 OMZ
31;"END"

oMz
OMZ
OMZ
OMZ
OMZ
OMZ
OMZ
oMz
OMZ
OMZ

53.75MZ"
62.25MZ"
82.25MZ"
175.25M2"
183.75MZ"
192.25MZ2"
201.25M2"
210.25M2"
217.25M2"
224, 25MZ"

9-16

mmE o

H

channel
channel
channel
channel
channel

channel

channel
channel
channel
channel
channel
channel
channel
channel

H1 channel
H2 channel

May 25/9%
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9.5 AUTQ Function

AUTO

When

AUTO

key was added so that the program in the memory card can be run easily.

is pressed after turning on the spectrum analyzer, the program which

has the file name "AUTOSTART" in the memory card is loaded and executed
automatically.

Operating Procedure:

(:) Insert the memory card containing programs to the memory card insertion part
correctly.

(:) Pressing | AUTO

changes the mode from the measurement mode to the controller

mode, loads the program from the memcry card and executes it. If the program
has already existed in the internal memory of the analyzer, the program
loading from the memory card is omitted.

If you want to load a program from another 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 changed to the controller mode.

(:) Pr

a33

LCL

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 § RUN

After the program execution, if you want to return the mode from the

controller mode to the measurement mode, then press | EXIT: .

9 -17 May 25/95






R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

10, Specifications
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10.7 R3261C Specifications

10.1 R3261C Specifications
{1) Frequency Specification

Measurable bandwidth

s

9kHz to 2.6GHz

Center frequency setting increment

Center frequency indica

Reference oscillator

tion

-
-

1Hz

accuracy

+(3% of the span + center frequency X

reference oscillator accuracy + 20Hz)
(span _ 2MHZ)

+(2% of the span + center frequency X

reference oscillator accuracy + 50kHz)
{span 2MHz)

Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging
Temperature stability
Frequency span

LIN mode
LOG mode

Frequency span accuracy
LIN mode

Frequency stability
Residual FM

Freguency drift

Side band noise

Resolution
3dB bandwidth

+2 % 1078 per day

+1 x 1077 per year

+5 x 1078 (from 0 to +50°C, +25°C as
a reference)

1kHz to 2.6GHz, and O
1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz.

+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 (10MHz span  2MHz)
20Hz p-p or less (span  2MHz)
300Hz/min. or less (spaH _ 2MHz, at a
constant temperature after an hour of
warming up)

-105dBc/Hz (20kHz offset)

30Hz to 1MHz, switched at 1 to 3 steps
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6dB bandwidth
Selectivity
Bandwidth accuracy

200Hz, 9kHz, 120kHz
15:1 {604B : 3dB)
+20%

Marker accuracy
Normal mode

Center frequency indication accuracy +
span accuracy

Counter mode : Indicated frequency X reference oscillator
accuracy #1 count (SPAN 100MHZ)

(2) Amplitude Specifications

Amplitude measurement range
: -1304Bm to +25dBm

Screen display range
LOG mode : 1204B (10dB/div}
804B (104B/div)
50dB (5dB/4iv)
208B  (2dB/div)
1048 (14B/div)
10div
80dB (10d4B/div)
Provided the measurement range is 70dB

LTI T I )

LIN mode
QP mode

Linearity display

LOG mode : +2.04dB/1104B, +1.5dB/704B, +1.0dB/1048B,
+0.2dB/14dB

LIN mode : +5% of the fullscale

QP mode : +2,04B/7048, +1.0dB/40dB

Reference level indication range
: ~109,9dBm to +40.0d4Bm
0.715uV to 22,4V

Reference level accuracy : t0.3dB 0 to -504Bm (after automatic
calibration)
+0,7dB +20 to -704Bm (after automatic
calibration)

Dynamic range
Average noise level : -121dBm + 1,55f(GHZ)dB
{Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
frequency 1MHz or more)
Secondary, tertiary distorticn

: __ =70dB -30dBm input
(Input attenuator 04B, frequency 10MHz or
more)
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Frequency response : +0.54B 100kHz to 2GHz
+1.04BR 9kHz to 2,6GHzZ
{LOG mode, input attenuator 104B, 20 to
300¢)

Residual response : _ -1004Bm (Input attenuator 0d4B, 508
terminator, frequency 500kHz or more)

Resoluticon bandwidth switching accuracy:
: +0.3dB (after automatic calibration}

Video filter : 1Hz to 1MHz (switched ' to 10 steps)

(3) Sweep Specifications

Sweep time 30msec to 1000sec and Manual sweeping

Sweep time accuracy : 3%

Trigger mode : FREE RUN, LINE, VIDEOQO, EXT, TV-V, SINGLE
{4} Input Specifications

Input impedance : Approx. 500
VSWR 1.5 (100kHz £  2GHz)

VSWR 2.0 (9kHz f  2.6GHz)

{ Input attenuator_;_1EHB)

Input connector : N connector

Maximum input level : +25dBm (input attenuator _ 30dB)
+50VDC max

Input attenuator : 0 to 504B (10dB steps)

Input attenuator switching accuracy
: +1.04B ( 2.0GHz)
+1.5dB (_2.6GHz)
(Input attenuator 10dB standard)

Detection mode : NORMAL, POSI, NEGA, SAMPLE
(5) Output Specifications

External memory function IC memory card

e

Video output Approx. 1Vp-p, approx 75, composite

Sound monitor output : The AM and FM sound can be monitored with
an approximately 80 earphone.

15V, 4-pin connector

Power supply for prcbes
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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
approz. 10k§
Y axis approx. 0 to +4V, ocutput 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

HP2225AJ to output 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 analyzer is
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

Cccupied bandwidth measurement/ Adjacent channel leakage power

measurement

Multi-marker measurement

10 - 5 May 25/95



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

10.1 R3261C Specifications

(8) General Specifications

Using ambient condition : 0 to 50°C
85%RH or less

Storage temperature range : -20 to +60°C

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(H) x 450(DP) mm
Mass ¢+ Approx. 15kg
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10.2 R3261CN Specifications

(1) Frequency Specifications

Measurable bandwidth

9kHz to 2.6GHz

Center frequency setting increment

Center frequency indication
: +(3% of the span + center frequency x

Reference oscillator

.
-

1Hz
accuracy

reference oscillator accuracy + 20Hz)
(span _ 2MHz)

+(2% of the span + center frequency x

reference oscillator accuracy + 50kHz)
(span 2MHz)

Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging
Temperature stability
Freguency span

LIN mode
LOG mode

Frequency span accuracy
LIN mode

Frequency stability
Residual FM

Freguency drift

Side band nolse

Resolution
3dB bandwidth

6dB bandwidth
Selectivity
Bandwidth accuracy

+2 x 10-8 per day
1 x 107 per year

: 5 x 1078 (from 0 to +50°C, +25°C as

4

a reference)

1kHz to 2.6GHz, and O
t, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz,

+3% of the span (span 2MHzZ)
+5% of the span (span _ 2MH2)

50kHz p-p or less (span 10MHz)

2kHz p-p or less (10MHz _ span  2MHz)
20Hz p-p or less (span _ 2MHz)
300Hz/min. or less (span 2MHz, at a
constant temperature after an hour of
warming up}

-105dBc/Hz (20kHz offset)

30Hz to 1MHz, switched at 1 to 3 steps
200Hz, 9kHz, 120kHz

15; 1 (60d4B : 3dB)
+20%
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Marker accuracy
Normal mode

LY}

Counter mode :

(2) Amplitude Specifications

Amplitude measurement range

Screen display range
LOG mode

LIN mode
QP mode

[T Y Y BT BT R Y]

Linearity display
LOG mode :

LIN mode
QP mode

LI Y

Center frequency indication accuracy +
span accuracy

Indicated frequency X reference oscillator
accuracy +1 count {SPAN  100MHz)

-19dBu to +132dBu

12048 (104B/div)

804B {104B/div)

50dB {5dB/div)

204B  (248B/div)

10dB (14B/div)

10div
80AB (104B/div)
Provided the measurement range is 704B

+2.04B/1104B, +1.5dB/704B, +1.0dB/10dB,
+0.24B/1dB

+5% of the fullscale

+2.04dB/704B, +!.04dB/404B

Reference level indication range

Reference level accuracy

Dynamic range
Average noise level :

+0.1dBu to +150d4Bu
1.01uV to 31.6V

+0,3dB +110 to +60dBu (after automatic
calibration)
+0.7dB +130 to +40dBu (after automatic
calibration)

-104Buy + 1.55f(GHz)dB

{Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)

Secondary, tertiary distortion

Frequency response :

Residual response :

__-70dB -304Bm input

{Input attenuator 0dB, frequency 10MHz or
more)
+0,5dB 100kHz to 2GHz
+1.5dB 9kHz to 2.6GHz
{LOG mode, input attenuator 104B, 20 to
300¢)

+114Bu {Input attenuator 0dB, 75Q

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 ! to 10 steps)

30msec to 1000sec and Manual sweeping

3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 750

VSWR 1,5 (100kHz __ f _ 2GHz)
VSWR _ 2.0 (9kHz _ £ _ 2.6GHz)
(Input attenuator 10d4B)

N connector

+132dBu (input attenuator _ 304B)
+50VDC max

0 to 50dB (10dB steps)

Input attenuator switching accuracy

Detection mode

Cutput Specifications
External memory function
Video output

Sound monitor output

Power supply for probes

Recorder output

+1.04B (_2.0GHz)
t1.5dB (_2.6GHz)
{Input attenuator 10dB standard)

NORMAL, POSI, NEGA, SAMPLE

IC memory card
Approx. 1Vp-p, approx 75§, composite

The AM and FM sound can be monitored with
an approximately 87 earphone.

+15V, 4-pin connector
X axis approx. -5 to +5V, output impedance
approx. 10k

Y axis approx. 0 to +4V, output impedance
approx. 2204
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(6)

{7

GPIB data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

Other functions

The built-in GPIB interface allows data
output and remote control.

: Also, the built-in GPIB interface allows

o

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 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 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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(8) General Specifications

Using ambient condition

Storage temperature range

Power supply

Power consumption
Dimensions

Mass

Ty

0 to 50%c
85%RH or less

-20 to +60%9

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. 15kg
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10.3 R3261D Specifications
{1) Frequency Specifications
Measurable bandwidth : 9kHz 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 frequency X
reference oscillator accuracy + 50kHz)
(span 2MHz)

Reference oscillator : Internal or external input (10Hz)

Internal reference oscillator accuracy
Aging : +2 x 10-8 per day
+1 x 10~7 per year
Temperature stability : 5 x 1078 (from 0 to +50°C, +259C as
a reference)

Frequency span
LIN mode 1kHz to 3.6GHz and O
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 50kHz p-p or less {span 10MHzZ)

2kHz p-p or less {(10MHz _ span 2MHz)

20Hz p-p or less (span 2MHzZ )

300Hz/min, or less (span _ 2MHz, at a

constant temperature after an hour of

warming up)

Frequency drift

Side band noise : __-TO5dBC/HZ f 3.0GHz
__ -101dBc/Hz f 3.6GHz
{20kHz offset)

Resolution
3dB bandwidth : 30Hz to 'MHz, switched 1 to 3 steps
6dB bandwidth : 200Hz, 9kHz, 120kHz
Selectivity : 15:1 (604B : 34B)
Bandwidth accuracy : +20%
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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)
{2) Amplitude Specifications

Amplitude measurement range
:+ -1304Bm to +25dBm

Screen display range

LOG mode : 1204B (10dB/div)
: B04B (10d4B/div)
: 50dB (5dB/div)
:+ 204dB (2dB/4iv)
: 10dB (14dB/div)

LIN mode : 104iv

QP mode : 804B {104B/div)

Provided the measurement range is 704B

Linearity display
LOG mode

+2.04B/110d4B, +1.5d4B/704B, +1.04B/104B,
+0.24B/14B

LIN mode : +5% of the fullscale

QP mode +2,04B/704B, +1.04B/404B

(2]

Reference level indication range
: -109.9dBm to +40.0dBm
0.715uV to 22.4V

Reference level accuracy : z0.3dB 0 to -504Bm (after automatic
calibration)
t0.7dB  +20 to -70dBm (after automatic
calibration)

Dynamic¢ rande
Average noise level : -12t1dBm + 1.55£(GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)
Secondary, tertiary distortion
1 -704B -30dBm input
{Input attenuator 04B, frequency 10MHz or
more)
Frequency response : +0.54B 100kHz to 2GHz
+1.0dB 9kHz to 3.6GHz
{LOG mode, input attenuator 104B, 20 to
30°¢)
-1004Bm (Input attenuator 0dB, 508

Residual response .
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

L

+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 _ £ _ 2GHz)

VSWR _ 2.0 (9kHz £ _ 3.6GHz)
(Input attenuator _ 10dB)

N connector

+25dBm {input attenuator _ 30dB)
+50VDC max

0 to 504B (10dB steps)

Input attenuator switching accuracy

Detection mode

Output Specifications
External memory function
Video output

Sound monitor output

Power supply for probes

Recorder output

-
.

"

+1.0dB (_ 2.0GHz)
+1.5dB (_ 3.6GHz)
(Input attenuator 10dB standard)

NORMAL, POSI, NEGA, SAMPLE

IC memory card
Approx. 1Vp-p, approx 75§, composite

The AM and FM sound can be monitored with
an approximately 8{ earphone.

+15V, 4-pin connector
X axis approx. -5 to +5V, output impedance
approx. 10kR

Y axis approx. 0 to +4v, output impedance
approx. 2200
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(6)

(7)

GPIR data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD

AVG

Other functions

.o

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 screens of & 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 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

10 - 15 May 25/95



R3261/3361

SPECTRUM ANALYZER
INSTRUCTION MANUAL

10.3 R3261D Specifications

(8) General Specifications

Using ambient condition

Storage temperature range

Power supply

Power consumption
bimensions

Mass

0 to 50°cC
85%RH or less

-20 to +60°¢

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. 15kg
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10.4 R3361C Specifications
(1) Frequency 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 x 107 per year
Temperature stability : +5 x 10-8 (from 0 to +509¢C, +259C as

a reference)

Frequency span
LIN mode : 1kHz to 2.6GHz and O
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 50kHz p-p or less {span 10MHz)

2kHz p-p or less (10MHz _ span 2MHz)

20Hz p-p or less (span __ 2MHz)

300Hz/min. or less (span _ 2MHz, at a

constant temperature after an hour of

warming up}

Frequency drift

Side band noise -105dBc/Hz {(20kHz offset)

Resolution
3dB bandwidth : 30Hz to 1MHz, switched 1 to 3 steps
6dB bandwidth : 200Hz, 9kHz, 120kHz
Selectivity : 15; 1 (604B : 3dB)
Bandwidth accuracy ; +20%
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Marker accuracy

Normal mode : Center frequency indication accuracy +
span accuracy
Indicated frequency x reference oscillator
accuracy *1 count (SPAN 100MHz}
(Excepting TG mode)

Counter mode

(2) Amplitude Specifications

Amplitude measurement range
: -1304Bm to +25dBm

Screen display range
LOG mode : 12048 (104B/div)
804B (104B/div)
50dB (5dB/div)
204B (2dB/div)
10dB  (14B/div)
10div
80d4B (10d4B/div)
Provided the measurement range is 70dB

LIN mode
QP mode

Linearity display

LOG mode : +2.04B/1104B, +1.5dB/704B, x1.0d4B/104B,
+0.2dB/1dB

LIN mode :+ +5% of the fullscale

QP mode : +2.0dB/704B, +1.04B/404B

Reference level indication range
: -109.9dBm to +40.0d4Bm
0.715uV to 22,4V

Reference level accuracy : +0.3dB 0 to -504dBm (after automatic
calibration)
+0,7dB  +20 to -708Bm (after automatic
calibration)

Dynamic range

Average noise level : -121dBm + 1.55f(GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
frequency 1MHz or more)

Secondary, tertiary distortion

-704B -30dBm input

(Input attenuator 0dB, frequency 10MHz or
more)

Frequency response : +0,5dB 100kHz to 2GHz
+1,0dB 9kHz to 2.6GHz
(LOG mode, input attenuator 10d4dB, 20 to
309¢)

Residual response : -1004Bm (Input attenuator 04B, 509
terminator, frequency 500kHz or more)
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(3)

(4)

(5)

Resolution bandwidth switching accuracy
: +0.3dB (after automatic calibration)

Video filter : 1Hz to 1MHz (switched 1 to 10 steps)

Sweep Specifications

Sweep time 30msec to 1000sec and Manual sweeping

Sweep time accuracy : 3%

Trigger mode FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Input Specifications

Approx. 508

VSWR 1.5 (100kBz _f _ 2GHz)
VSWR _ 2.0 (9kHz _ f _ 2.6GHz)
(Input attenuator _ 10dB)

Input impedance

.

Input connector N connector

Maximum input level : +25dBm (input attenuator _ 30dB)
+50VDC max
Input attenuator : 0 to 5048 (104B steps)

Input attenuator switching accuracy
: +1,04B ( 2,0GHz)
+1.5dB (_2.6CHz)
{Input attenuator 10dB standard)

Detection mode NORMAL, POSI, NEGA, SAMPLE

o

Tracking generator specifications

Frequency range 9kHz to 2.6GHz

0dBm to -50dBm Setting can be done in
steps of 1dB.

Output level range

Qutput level accuracy : +0.5dB (30MHz, -10d4dBm, +20 to +309C)
Output level flatness : +0.7dB (100kHz to 1.0GHzZ)

+1.5dB (9kHz to 2,6GHz)
(-1 0dBm output)
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(6)

Output level switching accuracy
: +1.04B {100kHz to 1.0GHz)
+2.04B (9kHz to 2.6GHz)
{-10dBm reference)

Output spuriousness : Harmonics spurious level _ -204dB
Non-harmonics spurious level _ -30dB
(Output level 04Bm)

TG leakage : _ -1104Bm

Output impedance Approx. 500

.o

__ 1.5 (100kHz to 2.0GHz)
_ 2.0 {9%Hz to 2.6GHzZ)
(At -104Bm output)

Output VSWR

Minimum resolution bandwidth
+ 300Hz

Output connector : N-connector

Output Specifications

External memory function: IC memory card

Video output : Approx. 1Vp-p, approx. 7581, composite

The AM and FM sound can be monitored with
an approximately 8Q earphone.

Sound monitor output

Power supply for probes : +15V, 4-pin connector

Recorder output

X axis approx. -5 to +5V, output impedance
approx. 10kQ

Y axis approx. 0 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.

The built-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.

Printer output
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(7)

(8)

(9)

Indication Specifications

Indicated items :
CRT display unit :
Trace :
WRITE :
VIEW H
MAX HOLD :
AVG :

Other functions

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
repeated sweeping

Occupied bandwidth measurement/ Adjacent channel leakage power

measurement
Multi-marker measurement
General Specifications

Using ambient condition :

Storage temperature range :

Power supply

LX)

Power consumption

Dimensions :

Mass

0 to 50°C
85%RH or less

-20 to +60°C

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 R3361CN Specifications
(1) Frequency 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 __ZMHz)
+(2% of the span + center freguency X
reference oscillator accuracy + 50kHz)
{span ZMHzZ)

Reference oscillator : Internal or external input {(10MHz)

Internal reference oscillator accuracy

Aging : 2 x 10-8 per day
+1 x 10~7 per year
Temperature stability : 5 x 10-8 (from 0 to +50°C, +25°C as

a reference)

Frequency span
LIN mode
LOG mode

1kHz to 2,6GHz and 0
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 : 50kHz p-p or less (span 10MHz)
2kHz p-p or less (10MHz _ span 2MH2z)
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 : -105dBc/Hz (20kHz offset)

Resolution
3dB bandwidth
64B bandwidth
Selectivity
Bandwidth accuracy

30Hz to 1MHz, switched ' to 3 steps
200Hz, 9kHz, 120kHz

15: 1 (60d4B : 3dB)
+20%
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Marker accuracy
Normal mode

o

Counter mode

(2) Amplitude Specifications

Amplitude measurement range

Screen display range
LOG mode

Ee ek as aw eb

LIN mode
QP mode

LY

Linearity display
LOG mode :

LIN mode
QP mode

Center frequency indication accuracy +
span accuracy

Indicated frequency x reference oscillator
accuracy +1 count (SPAN 100MHzZ)
(Excepting TG mode)

-19dBu to +132dBu

1204B (104B/div)
804B (10dB/div}
504B (5dB/div)
20aB  (2d4B/div)
1048 (14B/div)
10div
804B (104B/4iv)
Provided the measurement range is 70d4B

+2,04B/1104B, #1.5dB/704B, #*1.0d4B/710dB,
+0.2dB/1d8B

+5% of the fullscale

+2,04B/704B, +1.0dB/40d4B

Reference level indication range

Reference level accuracy :

Dynamic range
Average noise level :

+0.1dBu to +150dBu
1.01uV to 31,6V

+0,3dB +110 to +60dBu (after automatic
calibration)
+0.7dB 4130 to +404Bu (after automatic
calibration)

-10dBu + 1.55f(GHz)dB

(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0d4B,
frequency 1MHz or more)

Secondary, tertiary distortion
: _-704B -30dBm input

Frequency response

Residual response :

{Input attenuator 08B, frequency 10MHz or
more)

: +0,5dB 100kHz to 2GHz

+1.5dB 9kHz to 2,6GHz

{LOG mode, input attenuator 10dB, 20 to
3009¢)

__ t+11dBu (Input attenuator 0d4dB, 750
terminator, frequency 500kHz or more)
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Resolution bandwidth switching accuracy
: +0.3aB (after automatic calibration)

Video Filter 1Hz to 1MHz (switched 1 to 10 steps)

e

{3) Sweep Specifications

30msec to 1000sec and Manual sweeping

.

Sweep time

Sweep time accuracy : 3%

Trigger mode : FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

(4) Input Specifications

Approx. 758
VSWR 1.5 {100kHz f 2GHzZ)

VSWR _ 2,0 (9kHz _ f _ 2.6GHz)
(Input attenuator _ 10d4B)

Input impedance

o

Input connector N connector

Maximum input level : +132dBu (input attenuator _ 304B)
+50VDC max
Input attenuator : 0 to 504B (10dB steps)

Input attenuator switching accuracy
: ﬂ.wB(_Lomm)
+1,.5dB (HQ.GGHZ)
(Input attenuator 10dB standard)

Detection mode NORMAL, POSI, NEGA, SAMPLE

..

t5) Tracking generator specifications
Frequency range : 9kHz to 2.6GHz

105dBu to +55dBu  Setting can be done in
steps of 14B.

Output level range

Output level accuracy + +0.5dB {30MHz, +95dBu, +20 to +30°¢C)

Output level flatness : #0.7dB (100kHz to 1.0GHz)
+1.54B (100kHz to 2.0GHz)

+2.04B (9kHz to 2,6GHz)
{(+95dBu cutput)
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(6)

Qutput level switching accuracy
: +1,0dB (100kHz to 1.0GHz)
+2.0dB (9kHz to 2.6GHz)
(+95dBu reference)

Output spuricusness

Harmonics spurious level _ -20dB
Non-harmonics spurious level  -30dB
(Output level +105dBu)

TG leakage

__ +1dBu
Output impedance : ApproX. 75Q

Output VSWR 1.5 (100kHz to 2.0GHz)
~ 2.0 (9kHz to 2.6GHz)

{at  +95dBu output)

Minimum resolution bandwidth
: 300Hz

Output connector : N-connector

Qutput Specifications

External memory function: IC memory card

Video output : Approx. 1Vp-p, approx. 75Q, composite

The 2M and FM sound c¢an be monitored with
an approximately 8{ earphone.

Sound monitor output

X

Power supply for probes : ¥15V, 4-pin connector
Recorder output X axis approx. -5 to +5V, output impedance
approx. 10kQ
Y axis approx. 0 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.

The built-in GPIB interface allows
HP2225AJ to cutput a hard copy of
on-screen data.

Printer output

10 - 25 May 25/95



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

10.5 R3361CN Specifications

{7) Indication Specifications

Indicated items Waveforms, setting conditions, grid, label

CRT display unit 5.5 inch

4

Trace : Two screens of A and B

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 maximum signal level during
repeated sweeping

AVG + Indication of average signal level during

repeated sweeping
(8) Other functions

Occupied bandwidth measurement/ Adjacent channel leakage power
measurement

Multi-marker measurement
(9) General Specifications

Using ambient condition : 0 to 509
85%RH or less

Storage temperature range : -20 to +60°C

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(H) x 450(D) mm
Mass :+ ApproX. 17kg
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10.6 R3361D Specifications
{1) Frequency Specifications
Measurable bandwidth : 9kHz to 3.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy:
+(3% of the span + center frequency X
reference oscillator accuracy + 20Hz)
{span _ 2ZMHz)
+{2% of the span + center frequency X
reference oscillator accuracy + 50kHz)
{span 2MHz)

Reference oscillator : Internal or external input (10Hz)

Internal reference oscillator accuracy
Aging : £2 x 10-8 per day
1 x 1077 per year
Temperature stability : +5 x 108 (from 0 to +50°C, +259C as
a reference)

Frequency span
LIN mode
LOG mode

1kHz to 3.6GHz and 0
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 2MHzZ)
+5% of the span (span _ 2MHz)

Frequency stability

Residual FM : 50kHz p-p or less (span 1 0MHzZ)
2kHz p-p or less (10MHz _ span 2MHz)
20Hz p-p or less (span 2MHz)
300Hz/min. or less (spaﬁ-__ZMHz, at a
constant temperature after an hour of
warming up}

Frequency drift

Side band noise : -105dBc/Hz f 3.0GHZ

~ -101dBc/Hz £ _ 3,6GHz
(20kHz offset)

Resolution
34B bandwidth : 30Hz to 1MHz, switched 1 to 3 steps
6dB bandwidth : 200Hz, 9kHz, 120kHz
Selectivity : 15 : 1 (604B : 3d4B)

Bandwidth accuracy +20%
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Marker accuracy
Normal mode

Counter mode

(2) Amplitude Specifications

Amplitude measurement range

Screen display range
LOG mode

LIN mode
QP mode

Linearity display
LOG mode

LIN mode
QP mode :

Center frequency indication accuracy +
span accuracy

Indicated frequency x reference oscillator
accuracy ! count (SPAN 1 00MHz)
{Excepting TG mode)

-130d4Bm to +25d4Bm

120dB (104B/div)
804B (10dB/div)
5088 (54B/div)
204B (2dB/div)
10d8B (14B/div)
104iv
804B (10dB/div)
Provided the measurement range is 704B

+2.04B/1104B, +1.5dB/704B, +1.04B/104B,
+0.2dB/1dB

+ +5% of the fullscale

+2.0dB/704B, *1.0dB/40dB

Reference level indication range

Reference level accuracy

Dynamic range
Average noise level :

-109.9dBm to +40.0d4Bm
0.715uV to 22.4V

: +0.34B 0 to -50dBm (after automatic

calibration)
+0,7dB  +20 to -704Bm (after automatic
calibration)

-121dBm + 1.55£({GHz}dB

(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0d4dB,
frequency 'MHz or more)

Secondary, tertiary distortion

Frequency response :

Residual response

-704B -304Bm input
(Input attenuator 0d4B, frequency 10MHz or
more)
+0.5dB (100kHz to 2GHz)
+1.04B (9kHz to 3.6GHz)
{LOG mode, input attenuator 104B, 20 to
30°9¢)

-100dBm (Input attenuator 0d4dB, 50
Eérminator, frequency 500kHz or more}
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{3)

(4)

(5)

Resolution bandwidth switching accuracy
: +0.3dB {(after automatic calibration)

Video filter : 1Hz to 1MHz (switched 1 to 10 steps)
Sweep Specifications
Sweep time : 30msec to 1000sec and Manual sweeping

Sweep time accuracy 3%

Trigger mode FREE RUN, LINE, VIDEQ, EXT, TV-V, SINGLE

Input Specifications

Input impedance : Approx. 508
VSWR 1.5 100kHz f 2GHzZ

VSWR _ 2.0 9kHz _ f _ 3.6GHz
Input attenuator __10dB reference

e sa e

Input connector N connector

Maximum input level

+25dBm (input attenuator _ 304B)
+50VDC max

Input attenuator

0 to 50dB (10dB steps)
Input attenuator switching accuracy
: +1.08B ( 2,0GHz)
+1.5dB (_3.6GHz)
Input attenuator 104B standard
Detection mode : NORMAL, P0OSI, NEGA, SAMPLE
Tracking generator specifications

Frequency range : 9kHz to 3.6GHz

0dBm to -50d4Bm Setting can be done in
steps of 1dB.

Output level range

Ooutput level accuracy + +0.,5dB (30MHz, -10d4Bm, +20 to +309C)

Output level flatness : +0.7dB (100kHz to 1.0GHz)
+1.5d8 (9kHz to 2.6GHz)
+2.04B (9kHz to 3.6GHz)
{-10dBm output)
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(6)

Output level switching accuracy
: +1.04B (100kHz to t,0GHZ)
+2,0dB (9kHz to 2.6GHz)
+3,0dB (9kHz to 3.6GHz)
{-10dBm reference)

Harmonics spurious level _ -20dB
Non-harmonics spurious level _ -30dB
(output level 0dBm)

Output spuriousness

TG leakage : _ =1104Bm (frequency __ 3.0GHz)
__-100dBm (frequency _3.6GHz)

Output impedance : Approx. 500

Qutput VSWR

__#1.5 (100kHz to 2,0GHz)
_ #2.0 (9kHz to 3.6GHz)
(At _ -10dBm output)

Minimum resolution bandwidth
: 300Hz

Output connector + N-connector
Output Specifications
External memory function: IC memory card

Video output Approx. 1Vp-p, approx. 75Q, composite

Sound monitor output :+ The AM and FM sound can be monitored with
an approximately 8% earphone.

Power supply for probes : +15V, 4-pin connector

Recorder output : X axis approx. -5 to +5V, output impedance
approx. 10k
Y axis approx. 0 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.

The built-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.

Printer output

.
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(7) Indication Specifications

Indicated items Waveforms, setting conditions, grid, label

CRT display unit : 5.5 inch
Trace : Two screens of A and B
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 maximum signal level during
repeated sweeping

AVG Indication of average signal level during

repeated sweeping

(8) Other functions

Occupied bandwidth measurement/ Adjacent channel leakage power
measurement

Multi-marker measurement
{9) General Specifications

Using ambient conditions : 0 to 50°C
85%RH or less

Storage temperature range : -20 to +60°C

Power supply

Line voltage range 90 to 132VAC or
198 to 250VAC is automatically selected

internally.

48 to 66Hz
Power consumption : 220VA or less
bimensions : Approx. 330(W) x 177(H) x 450(D) mm
Mass : 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)
1(2% of the span + center frequency X
reference oscillator accuracy + 50Hz)
(span > 2MHz)

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging : 12 x 107¢% per day
11 x 1077 per year
Temperature stability : 15 x 107% (from 0 to +B0°C, +25°C as a reference)

Frequency span
LIN mode : 1kHz to 2.6GHz, and O
LOG mode : 1, 2, or 3 decades of span can be selected within
the range from 10kHz to 1000MHz.

Frequency span accuracy
LIN mode : 13% of the span (span > 2MHz)
15% of the span (span £ 2MHz)

Frequency stability
Residual FM : 50kHz p-p or less (span > 10MHz)
2kHz p-p or less (10MHz 2 span > 2MHz)
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 : $-105dBc/Hz (20kHz offset)
Resolution
3dB bandwidth : 30Hz to 1MHz, switched at 1 to 3 steps
6dB bandwidth : 200Hz, 9kHz, 120kH=z
Selectivity : £15: 1 (60dB : 3dB)
Bandwidth accuracy 1 120%
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Marker accuracy
Normal mode

Counter mode

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 +

span accuracy

: Indicated frequency x reference oscillator

accuracy 11 count (span ¢ 100MHz)
(Expect TG mode)

: -19dBu to +132dBu

: 120dB (10dB/div)

80dB (10dB/div)
50dB  {5dB/div)
20dB (2dB/div)
10dB  (1dB/div)

+ 10div
: B0dB (10dB/div)

Provided the measurement range is T0dB.

: 12.0dB/110dB, +1.5dB/70dB, 11.0dB/10dB,

10.2dB/1dB

: 5% of the fullscale
: 12.0dB/70dB, t1.0dB/uU0dR

Reference level indication range
: +1.0dBu to +150dBu

Reference level accuracy

Dynamic range
Average noige level

1.0Tu¥ to 31.6V

: 30.3dB +110dBu to +60dBu (after automatic

calibration)
#0.7dB +130dBuy to +40dBu (after automatic
calibration)

: -10dBu + 1.55f{GHz)dB

{(Resolution bandwidth 300Hz, videc bandwidth 1Hz,
input attenuator 0dB, frequency 1MHz or more)

Secondary, tertiary distortion
: £ ~70dB -30dBm input

Frequency response

{Input attenuator 0dB, frequency 310MHz or more)

+ 10.5dB 100kHz to 2GHz

11.5dB 9kHz to 2.6GHz
{LOG mode, input attenuator 10dB, 20 to 307C)
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+11dBy (Input attenuator 0dB, 75n terminator,

Residual response S
frequency 500kHz or more)

Resolution bandwidth switching accuracy
1 10.3dB (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 : £ 3%
Trigger mode : FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

{4) Input specifications

Input impedance : Approx. 75
VSWR £ 1.5 (100kHz £ f £ 2GHz)
VSWR £ 2.0 (9kHz £ f £ 2.6GHz)
(Input attenuator 2 10dB)

Input connector : N connector

Maximum input level : +132dBu (input attenuator 2 30dB)
150VDC max

Input attenuator : 0 to 50dB {10dB steps)

Input attenuator switching accuracy
: 11.0dB (£2.0GHz)
11.5dB (£2.6GHz)
(Input attenuator 10dB reference)

Detection mode : NORMAL, POSI, NEGA, SAMPLE

{(5) Tracking generator specifications

Frequency range : 9kHz to 2.6GHz

Cutput level range : 105dBu to +55dBu Setting can be done in steps of
1dB.

Cutput level accuracy : 30.5dB (30MHz, +95dBu +20 to +30°C)

Cutput level flatness : 10.7dB (100kHz to 1.0GHz)

4+1.5dB (100kHz to 2.0GHz)
12.0dB (9kHz to 2.6GHz)
(+95dBu output.)
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Qutput level switching accuracy
: 11.0dB (100kHz to 1.0GHz)
12.0dB (9kHz to 2.6GHz}
(+95dBu reference)

Cutput spuriousness : Harmonies spurious level £ -20dB
Non-harmonies suprious level £ -30dB
(Output level +105dBu)

TG leakage : £ +14Bp

Output impedance : Approx. 75n

Qutput VSWR : £ 1.5 (100kHz to 2.0GHz)
£ 2.0 (9kHz to 2.6GHz)
(At ¢ +95dBu output)

Minimum resclution bandwidth

: 300Hz
OQutput connector : N-connector
OQutput specifications
External memory function : IC memory card
Video ourput : Approx. 1Vp-p, approx T5n, composite
Sound monitor output : The AM and FM sound can be monitored with an

approximately 8n earphone.
Power supply for probes : 215V, HU-pin connector

Recorder output : X axis approx. -5 to +5V, output impedance
approx. 10ko
Y axis approx. 0 to +U4V, output impedance
approx. 220n

GPIB data output/ : The built-in GPIB interface allows data output
Remote control 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 output : The built-in GPIB interface allows
HP2225AJ to output a hardcopy 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 screens of A and B

WRITE : Signhal response from the analyzer is indicated at

every sweepling.

VIEW : The WRITE waveform contained in the memory, or
other contents in the memory are displayed.

MAX HOLD ¢ Indication of maximum signal level of during
repeated sweeping.

AVG : Indication of average signal level during
repeated sweeping.

(8) Other functions
Occupied bandwidth measurement/Adjacent channel leakage power measurement
Multi-marker measurement

(9) General specifications

Using ambient condition : 0 to 50T
85%RH or less

Storage temperature range : -20 to 607C

Power supply : Line voltage range 90 to 132VAC or 198 to 250VAC
is automatically selected infternally.
U8 to 66Hz

Power consumption : 220VA or less

Dimensions : Approx. 330(W) x 177(H) x 450{D) mm

Mass : Approx. 1Tkg
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10.8 R3361K Specification
(1) Frequency Specifications
Measurable bandwidth 1 9kHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indicatlion accuracy
: 1{3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span & 2MHz)
1{2% of the span + center frequency X
reference oscillator accuracy + S50Hz)
(span > 2MHz)

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging : 32 x 107% per day
31 x 1077 per year
Temperature stability : 35 x 107% (from O to +50°C, +25°C as a reference)

Frequency span
LIN mode : 1kHz to 2.6GHz, and O
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 : 50kHz p-p or less (span > 10MHz)
2kHz p-p or less (10MHz 2 span > 2MHz)
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 £-105dBc/Hz {20kHz offset)
Resoluticn
3dB bandwidth : 30Hz to 1MHz, switched at 1 to 3 steps
6dB bandwidth : 200Hz, 9kHz, 120kHz
Selectivity : £15: 1 (60dB : 3dB)
Bandwidth accuracy : 120%
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Marker accuracy
Normal mode

Counter mode

(2) Amplitude Specifications
Amplitude measurement range

Screen display range
LOG mode

LIN mode
QP mode

Linearity display
LOG mode

LIN mode
QP mode

: Center frequency indication accuracy +

span accuracy

: Indicated frequehcy x reference oscillator

accuracy 11 count (span £ 100MHz)}
(Expect TG mode)

: —-130dBm to +25dBm

: 12048 (10dB/div)

80dB (10dB/div)
50dB (5dB/div)
20dB  (2dB/div)
10dB  (1dB/div)

: 10div
: 80dB (10dB/div)

Provided the measurement range is 70dB.

: 12.0dB/110dB, %1.5dB/70dB, 11.0dB/10dB,

10.2dB/1dB

: 5% of the fullscale
: 10.2dB/704B, 11.0dB/40dB

Reference level indication range
: -109.9dBm to +40.0dBm

Reference level accuracy

Dynamic range
Average noise level

0.715uV to 22.4V

: 30.3dB 0dBm to -50dBm (after automatic

calibration)
10.7dB +20dBm to ~70dBm (after automatic
calibration)

: -121dBm + 1.55f(GHz)dB

{Resolution bandwidth 300Hz, video bandwidth 1Hz,
input attenuator OdB, frequency 1MHz or more)

Secondary, tertiary distortion
: £ -70dB  -30dBm input

Frequency response

{Input attenuator 0dB, frequency 10MHz or more)

: #0.5dB 100kHz to 2GHz

11.5dB 9kHz to 2.6GHz
{LOG mode, input attenuator 10dB, 20 to 30°C)
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Residual response

Resolution bandwidth switchi

-100dBm (Input attenuator 0dB, 75n terminator,

<
frequency 500kHz or more)

ng accuracy

: 30.3dB (after automatic calibration}

Video filter

Sweep Specifications
Sweep time

Sweep time accuracy
Trigger mode

Input Specifications

Input impedance

Input connector

Maximum input level

Input attenuator

Input attenuator switching a

Detection mode
Tracking generator specifica
Frequency range

Output level range

Output level accuracy

Output level flatness

: 1Hz to 1MHz (switched 1 to 10 steps)

: 30msec to 1000sec and manual sweeping

: £ 3%

: FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

: Approx. 50qn

YSWR £ 1.5 (100kHz £ f < 2GHz)
VSWR £ 2.0 (9kHz ¢ £ £ 2.6GHz)
{Input attenuator 2 10dB)

: N connector

: +25dBm {input attenuator 2 30dB)

150VDC max

: 0 to 50dB (10dB steps)

ccuracy

: 21.0dB {£2.0GHz)

11.5dB (£2.6GHz)
(Input attenuator 10dB reference)

: NORMAL, POSI, NEGA, SAMPLE

tions

: 9kHz to 2.6GHz

: 0dBm to -50dBm Setting can be done in st

1dB.

: 10.5dB (30MHz, ~10dBm, +20 to +307C)

: 10.7dB (100kHz to 1.0GHz)

11.5dB (9kHz to 2.6GHz)
(-10dBm output)
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(6)

Output level switching accuracy
: 21.0dB (100kHz to 1.0GHz)
12.0dB (9kHz to 2.6GHz)
{-10dBm reference)

OQutput spuriocusness : Harmonies spurious level & -20dB
Non-harmonics suprious level ¢ -30dB
{Output level OdBm)

TG leakage : £ -110dBm

Qutput impedance ¢ Approx. 50n

Qutput VSWR : £ 1.5 {100kHz to 2.0GHz)
< 2.0 {9kHz to 2.6GHz)
(At £ -10dBm output)

Minimum resolution bandwidth

¢ 300Hz
Qutput connector 1 N-connector
Qutput specifications
External memory function : IC memory card
Video ourput : Approx. 1Vp-p, approx 75n, composite
Seund mohitor output : The AM and FM sound can be monitored with an

approximately 8n earphone.
Power supply for probes : 115V, U-pin connector

Recorder output : X axis approx. -5 to +5V, output impedance
approx. 10kn
Y axis approx. 0 to +UV, output impedance
approx. 220n

GPIB data output/ : The built-in GPIB interface allows data output
Remote control 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 output : The built-in GPIB interface allows
HP2225AJ to output a hardcopy 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, setting conditions, grid, label
: 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 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
General specifications

Using ambient condition

Storage temperature range :

Power supply

Power consumption
Dimensions

Mass

: 0 to 50°C

854RH or less

-20 to 60T

: Line voltage range 90 to 132VAC or 198 to 250VAC

is automatically selected internally.

48 to 66Hz

1 220VA or less
: Approx. 330(W) x 177(H) x US0(D) mm

¢ Approx. 17kg
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10.9 Options and Accessories
Option

Option 80 @ RS-232 interface
® Gated sweep function

Option 81 ® Controller function (including an editer function of a
parallel I/0 and a serial I/0, Standard function for
R3361NK/R3361K)

® Gated sweep function

Separate accessory

R3551  EMI preselector

R16056A Transit case

R16211A Carring case

A02804 Front cover

Ah09505 Memory card (32k byte, 5 pieces)
AO9506 Memory card (128k byte, 5 pieces)
A02034 Panel mount kits

A02255 Rack mount kits (JIS)

A0Z2U55  Rack mount kits (EIA)
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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 9kHz to 3.6GHz (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 controls the former two.

Adding to the above, R3361C/CN/D has 'TG', which outputs frequency
synchronized to the input frequency.

(1) RF

The input signal is input to the first mixer via the input attenuator
(0dB to 50d4B, 10d4B steps) in the RF.

The signal input in the first mixer is mixed with the synthesized
signal generated by the YIG synchronized oscillator of 4GHz to 7.6GHzZ,
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 signal of 3.58MHz is input to the
IF, the next stage, where the resolution bandwidth will be determined.

{2) IF*A/D

The IF comprises the L/C filter that determines the resolution
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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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.

{3) Controller

The controller sends necessary data from the microprocessor to RF,
IF-A/D, and TG {for R3361C/CN/D only).

(4) TG (For R3361C/CN/D only)
TG in R3361C/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 fredquency.
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1.2 Block Diagram
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List of Softkey Menus for Panel Keys

Softkey menus to be consecutively displayed by the corresponding panel key
are zhown in the diagrams on the following pages, in the order below:

Item
number

Panel key

Remarks

M
(2)
(3)
(4)
(5)
{(6)
{7

CENTER FREQ key
FREQ SPAN key
START key

STOP key
COUPLE key

REF LEVEL key
MENU key

FUNCTION section

(8)

Key A or key B

TRACE section

(9)

GPIB ADRS (SHIFT + LCL) key

GPIB section

(10)
(11)
(12)

SAVE (SHIFT + RECALL) key
RECALL key
DEFINE key (SHIFT + USER) key

(13)
(14)
(15)
(16)

ON key

PEAK key

MKR key

MULTI MKR (SHIFT + ON} key

MARKER section

(17)
(18)
(19)
{20)
(21)
(22}
(23)
(24)

CAL ({(SHIPT + 7) key

PLOT (SHIFT + 8) key
LABEL {SHIFT + 9) key
MEM CD (SHIFT + 4) key
TG key

EMC (SHIFT + 1) key

M.W (SHIFT + 0) key
FUNCTION (SHIFT + 6) key

DATA section
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{1) Center Frequency

CENTER FREQ

TS

. CF STEP

L AuTO
© FREQ QRS
. ON/OFE

+/-

LINEAR
SPAN

FOLLTT

START

FREQ OFS
ON/OFF
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(4) Stop Frequency

i

STOP

FREQ UFS

{(5) Couple

_ONJOFF

COUPLE
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{6) Reference Level

" UDISPLAY
LUNIT

“UREF OFS
. ON/OFF
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(7) Menu

© FREE RUN

MEKU © TRIGGER !
LINE § CUTTRACE T

f.....HERY

VIDED ; LA
TV ¥
EXT

L SINGLE §

:  perecror | VORMAL '

| DET { NEXT MENU SOUND Y
DET E i FM ;
: : T

WA
VoLunE

EAR..2 1 N
VOLUME

L MIN

LT :

RN i JONJOFR

i SWEEP IUNORMAL

i .MODE i SWEEP

: CUMANUAL

i .SMEEP ...

©OATHKR

i .SWEEP ..

{WINDOW : ;

: SWEEP Notel |

CUMK PAUSE :

i ON/OFF Note2 :

BAUD '

: : ; CHAR

e : i LENGTH
H M STDP

1 L

CUPARTTY :

15 S

: : X |
@

i GPIE 1
i ADDRESS

IR
i OR/ORE

| PREV MENU

Notel: The menu is displayed only when the span length is less than 10k.
Note2: Display the devices equipped with Option 81.
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(8) a2 or B

O A or. | g | WKITE

_________ A (B) :
VIEW
........... A (B)
BLANK :
LA ®
MAY HOLD
........... A
AVE CAVE A (B)
........... A (B)  iST/SP
A (B) PAUSE
. /CONT
A (B) 1 TIME:
L /CONT
EUUNORM Y UNDRM A (BY
S A (B) . . ON/OFF -
CORRECT
i SAVE
DSP LINE
ON/OFF

;'"TN§TXNT"””"f
. NORM A (B)

(3) GPIB Address

SHIPT
LCL j

No softkey menu provided.
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{10) save
SHIFT
_______ B
RECALL _ EXBCUTE
SAVE :

LTIILE

CWRITE
. PROTEET -
TRACE

(11) Recall

RECALL

RECALL | mypeuts

(12) User Define

SHIFT

USER

MEMBER
ACTIVE

INTTAL
MEMBER

RETURN
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(13) Marker on

NORMAL

oX : 1
: ~

O
! : NORMAL :
AR e

A MKR CONEXT MENU

COUNTER _
COFINED MK S x dB
i ON/OFF ¢ ‘' RIGHT

~/aBsy

.
L /BACK
L COUNTER
i ON/OFF

DOSI6 TRE
(ON/OFR

NOISE/Hz | dBn/Mz

NOISE/fz
L OFF
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{14) Peak Search

PEAK NEXT PK

L ONEXT PK
. RIGHT ¢
. NEXT PK

L LEET
i NEXT PK
L MAX/MIN

MIN

BT (I
. MENU i

NEXT MIN |
“PK CONT |
i ON/OFF
PK RANGE |
UP/FULL

(15) Marker -

MER—

JCFSTER
NEXT CTMRRS :
JMEKU i MK STEP ¢
TN A S
MK STER
WK STER
. S1ZE
UMK STER
L AUTO

CpREy T
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(16) Multi-marker

SuIet

an MKR *

. ACTIVE
| HKR

. UKR DISP
CHR/LOW

CUNEAT G KR LISTS
: MENU © ON/gRE
D MKR LIST i PLOT QUT
. PLOT  : OVER |

E  PLOT 00T ;
: . SEPARATE |
: L PLOT OUT
: CONLY

]
'
1
]
'
e ———— ]
i
‘
'
1
|
|t m m ket e w
'
1
1
'
t
)
]
1
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(17) Calibration

SHIFT
7 CAL ALL
e
GALN R
EACH INPUT
TR AT
' TR STED
. AMPTD
REW :
JSHITCH
LG :
LINEAR ¢
AUPTD :
o MAG
TG L
TACKING  W(R3361C/CN/D only)
"""" CAL SIG |

. ON/OFF
FRQ CORR :
_OR/OFF

g CAL CORR
i ON/OFR
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(18) Plot

SHYFT

8

R T L I
LFORMO o sliE o

CUUpLOT
JDLvIsIcN

LOCATION

PEN

AUTO/MNL

RETURN §

: TALK/ :
... ADRESBLE
PLOT
(CANCEL ¢
. PLOT
:  EXECUTE

(19) Label

- SHIFT

R
LocK ON

RETURN
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(20) Memory Card

SHIFT

VOLUME
4 LINT
TTHENY
MENU

(21) Tracking Generator
16 LEVEL

FREQ CAL
_auTa

. FREQ CAL
D MANUAL
OFF }

A - 14
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{(22) EMC

SKIFT

1 PIELD STR | ANTENNA | DIPOLE

LOG PERD

L TR17203

é_.. ANTENN.A [ ....i

ANTENNA T CORRECT T
L CORR i ONVORE

COUNEXT

T EORRECT
..ON/OFF

1 Note: "Note2" is dispiayed only when “Note1; ieg set in the MODIFY.

A -~ 15 Sep 5/90



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

A.]l List of Softkey Menus Corresponding to Panel Keys

:...._.L.i.i‘.i.T............E.-..L..I.H.I.‘i‘...h..........;
Lo LINEA G ONJOFE

;"""Héif""""""
. MEND

Notel

Note2

Note2

CEBVEL

é ...P.l.z,.E.v.............!:
i MENU

ANTTE
. ONJOFF

Note: "Note2" is displayed only when "Notel®™ is set in the MODIFY.
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(23) MEAS WINDOW

SHIET

WO
L OFR

LOCATE :

a X

A Y

MBS DATA ostarr
WIKDOW

WINGOW
(UPPER

WENDOW :
(LOWER

RETURN

i HEND
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(24) FUNCTION

( SHIFT
I

Note 1

‘Note 2

PRINTER | NORMAL
CHALE
TALK/
ADRS 01

| BXBCUTE

Notel: Display for only devices equipped with Option 81,
Note2: Display for only devices equipped with Option 80.
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A.2 Glossary

IF Bandwidth

A spectrum analyzer employs bandpass filters (BPF) to differentiate
various fregquency components of the input signal. IF bandwidth is the
range of frequencies centered about the intermediate frequency limited by
the -3dB amplitude points. (See Figure A-1l (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 IF 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 resolution of the spectrum analyzer. (Figure A-1 (b}.}

A

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 is 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 required to detect. Sensitivity is related to the noise generated 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 is 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

Residual 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
signal of very low level.

Quasi Peak Value Measurement

Interference noise in receiving radioc 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 constant. The Japanese JRTC and international CISPR are the two
prevailing standards of this quasi peak value measurement.

Frequency Response

Generally, the term frequency response is used as a characteristic showing
relative amplitudes at different frequencies (that is, the frequency
characteristic). The frequency response of the spectrum analyzer is taken
as the frequency characteristics (flatness) at different input frequencies
in input attenuator, mixer and other units. It is expressed as t 4B,

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 frequency, 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
is applied to the analyzer. The level of the harmonics
represents the harmonics distortion measurement capacity of
the analyzer.

Neighborhood signals:
S8mall spurious signals generated at near frequencies to a
single pure signal applied to the spectrum analyzer.

Non-harmonic spurious signals:

Spurious signals of a specified freguency generated by the
spectrum analyzer itself. Also termed residual response.

Noise Sidebands

The noise sidebands are usually regarded as a measure of oscillation
purity generated by oscillating equipment. In the spectrum analyzer,
local oscillators 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 analyzer is defined as
follows:

{Example]

In 1 kHz of IF bandwidth, -704B apart from the carrier frequency by

20kHz. Otherwise, the noise side band characteristic may be expressed
indirectly by the noise level, generally represented by the energy present
within 1Hz of the bandwidth. (See Figure A-2 (b).}

In therlatter form, a signal of -704B within 1kHz of the bandwidth must

have lower energy in 1lHz of bandwidth, by 10 log 1lHz/lkHz [dB] = approx.
30dB. Hence, in lkHz of IF bandwidth, -1004B/Hz apart from the carrier

frequency.
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70 dB

AB

r_Zd_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 point needs to be specified. The ratio of 15:1

{60dB to 3dB) is used as the bandwidth selectivity for the R3261/3361
spectrum analyzer.

60 dB

(a) Differentiation of s
two signals of (b) IF filter selectivity

different levels

Figure A - 3 Bandwidth Selectivity
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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 -3dB
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 is the maximum error in measurement that may
result from analysis of an identical signal, caused by switching the IF
filters and thus varying the loss.

ldBlV

e

Figure A -~ 4 Bandwidth Switching Error

Reference Level Display Accuracy

Reference level display accuracy is the absolute accuracy of the
indication expressed in dBm, or dBu, 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 signal in decibels, The reference
level setting can be done by using the IF GAIN key and the input
attenuator.

A - 23 Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

A.2 Glossary

Referece Level

=

Figure A - 5 Reference Level

Voltage Standing Wave Ratio (VSWR)

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 to an ideal nominal impedance source. This factor can otherwise
be expressed as reflection coefficient or reflection loss.

See Figure A-6., If signal Ep sent from the transmitting party should
have been transferred to the receiving party ({spectrum analyzer inlet)

without any loss caused by mismatching of impedance, etc., the received
signal Ej would be equal to Ej. Otherwise, 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/E0

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/E0 [dB] VSWR
(Eg + ER)/(Ey - Eg)

fl

VSWR can be expressed related to reflection coefficient;

VSWR = (L + | m ID/(L - t m |)

where VSWR vary from 1 to infinite. VSWR approaches 1 as the impedance is
egualized.
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(Signal being measured) Spectrum analyzer
Eg at the ' E; at the
transmitting — aTeman. receiving
party party

Progressive Reflected
wave wave

Figure A -~ 6 VSHWR

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. In the example
shown in Figure A-7, -70dB display level corresponds to the input level of
-30dBm. If a signhal of excess level is input, the input attenuator
decreases the signal to be applied to the mixer to an adequate level.

[IRTLELIS
-10 FFundamenta 7
=20 i 7 2nd order
Display-30 Harmonics
tevel -40 7
-30
-60 . y
-70 +— 70 4B 7
—80 /
-90
-100 / 3rd order ——
-110 -+ Harmonics-
| | I .
-60.-40 -20 0O <+20 dBm
Enput level

Figure A - 7 Spurious Response
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¥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 frequency 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 employed as the local sweep
generator in spectrum analyzers or automatic microwave frequency counters
made by ADVANTEST.
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A.3 Level

Conversion Table

dBm/500, d4Bm/75Q, Vrms, W/500Q, dBu, dBv conversion table

dBa/75Q dgy dBa/50102 dBu Vras
+30dBa —
A — S¥rms
+20dBa —— +1048Y — 130dBu -
+20d8m ~
+10dgn —— 048Y L 12008 — [¥ras
+]10dBa —
T r = 500a¥ras
(dgm —— ~10dBY T 1ioas [
(dBs -~
~10d8n —— ~20d8Y — 10008 — 100aVrns
-10dBa —
T r — S0n¥ras
-20dBa —— ~30d8Y - onsu -
-20dBa —
~30dBa —— ~d40dBY — 80dBu — 10aVras
-30dBa —
T B — SeVras
-{0dén —— -30BY — 7008z -
-{{}dBa —
~50dBm —— -60d8Y T 60dB 2 |- la¥ras
-50dBx —
T " — 500 uVras
-60dpw —— -T0dBY — 50dBu L
~60dBa —
~T0dBa —— -804BY - 40484 — 1002 Vras
-T0d8a —
T B — S0 uVras
~30dBa ~— -00dBY | 308 :
~80dBa —
-90dBa —— -100dBY — 20dBu = 10&Vras

K500
— W
L 500k

— 100mK
L 30k

— 10=W
L Sok

— laW
o 200

— 100uW
L S0uN

— 10z%
I SaeW

— 1l
- 500a¥

r~ 100nH
L 30nk

— 100K
L Sl

= 1nM

04BvV
QdBu
0dBm
R = 500

1Vrms
Tuvrms
1mw

Figure A ~ 8 Level Conversion Table
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[2]
2V/nGHz output terminal .....

fal]

A_key LI B R A B I N N N R
AC couple

ADJ 5 8 0 B 8B ¢ IR PO RSP EA S e
AM Sidnal sesesscesessscsaces
ASCII format

ATT e S0 A SRR BRSSO RIR S SERS

te s P B EEBOETEERRRS

AUTO I NN NN NN NN NN R

AVERAGING Mode
Accessories
Active marker
Active Ltrace svesssscsscsccns
Adjust Channel Leakage Power
Measurement
Antenna Correction Function .
Arrangement of PIO 36 pin
connector terminal ...ccccea
Arrangement of Pin Connector.
Arrangement of SIO 25 pin
D-sub connector terminal ..
attenuation sasceccscesrsscsen
Audio Monitor
Audio Monitor
Auto Function
Average Power

*SP A S P EIB RSO
s e s B EsssBERERAEEES

s s s s N ECT L EES SRS

e e 0 &R
Function

se s AR LRI EEE S

{Pave) (dBm) ..

[B]

B-KEY senenncsncscsscorananss
BLANK MOAE eecestssssncscasns
Back Space Key essevasevssenes
Bandwidth ACCUracyY sesecsccss
Bandwidth Selectivity cieevss
Bandwidth Switching Accuracy.
Basic Operations svesesscsone
Before Turning This Analyzer
Ofl sevassasanscsssessssnsses

Binary format

Cs s BN B EIOESEED RS

ALPHABETICAL INDEX

o e R 0D ) e W N

Lo =

[

GO D da N

[PV I~ C I R N

—

122

29
16
17
34

53
53

122
11

141
140

140
11
29

17
15

[c]

CENTER FREQUENCY K€V ssncssca
CF STEP SIZE ssecsscsoscnvcven
COUPLE key
CRT disSplay essssscscesnsenes
Calibration Function «seecsees
Carrier Frequency ( ) ceeessn
Cautions on Memory Card ssee.
Center Frequency ecsscessecsess
Changing the Active Maker ...
Channel Selection Command ...
Channel Setup Command ssssses
Channel Setup Function «sssss
Character
CheCKk ssessvsscssssscssssnace
Checking ACCeSSOries sesssess
Cleaning
Connector for AC power
Constant loss
Controller
Controller output terminal
(Option)
Cooling £an cesessssasscesnas
Counter MOde .sessesccessssans
COUPle ceescoerasssesssrnssnas

S e e e ROt IRE B SRS

a8 s s BB E R G EEBESED LD

R R R N I NN
LI Y )
IR RN RN NN R]

se s AaReERFE P RAREE LS

[D]

DATA Section sseeccccsessnass
AB/AiV seenccsccssosssssasenn
DEFINE K€Y sssesrvascasnnnsas
DISPLAY UNIT scocvessosscscee
DRIVE laMP eseessccssrsnsscsens
Data Input Function seceseses
Data KkNOb esevesessacserenaes
Delimiters
delta X senecsesssassccasnenne
delta ¥ eececsssssscsnsnnnans
delta MALKES seserscsevananss
Description of Operations ...
Detector
Diagnosis sessscscsscsesseras
Display Line secesccsssssnass
Display Line .eeceescssavscss
Displaying the List s.cceaeses
Dynamic RANge seesessnssssess

PRI I BRI B O

1
woda W

LS B ST oo B S Ve TN« IV QY S T S o (I SIS I L
1
it
w

[N SR S ]
|
'S
o

- 19
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47
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- 26
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[E]

EJECT DULEON seesssanssansses
EMC FUnction sseecececsscsnsen
EXAMPLES OF MEASUREMENTS .4
Environmental Conditions ....
Erasing the Marker ..cesececes
External trigger .seecessesces

[F]

FM Wave seesssvssassassssccss
FREQ CAL AUTC sssecssccennsse
FREQ OFFSET .scesssesnaceesna
FREQUENCY SPAN keY serecssacss
FUNCTION SecCtion ssecasssevsss
Frequency Offset .seecacernscnss
Frequency ReSPONSE eeesssesnce
Frequency SPan ssssesesssesvs
Front Panel ceceescccessvcsces

Fuse 29 2R R PR EFEPABSETEN TSNS

[G]

GO or NG Judgment Function ..
GPIB eesscssssscensssscnsanans
GPIB Bus Line Configuration .
GPIB Connector Pin
Configuration sesecescescsnes
GPIB Interface Functions ....
GPIB Remote Programming seses
GPIB Remote Programming «sess
GPIB SectiOn sacecassssvessnes
GPIB address setting eceeececes
GPIB COQE sevesssssrsacnannns
GPIB COdE snesnssossscsncvesns
GPIB COMMANGD secssscsscssusss

GPIB CcOonNEcCLtoOr scecesscssncss
Gain Compression eceicesssssses
Gated Sweep Function seessese
Gated sweep control terminal.
GlOSSArY eeessessssennsssssas
Graticule sesecccccssesssanne
Ground terminal ssseseesnesces

(H]

High-speed/Normal RECALL

MOAE eceescsasnssnsesnsscsansnsns

i1l
2 - 2 IF Bandwidth sescessassaneess A - 19
4 - 111 IF monitor output terminail
6 - 1 (OPtion) sesscessesssssessss 2 = 5
1T - 4 INPUT CONNECtOr ssvsssansanse 2 = 2
4 - 60 INTENSITY CONtrol eceseevsesss 2 — 2
2 -5 Indication of installed

OPtiONS eesessesccsconcssess 2 — 6
Initial Setting (Parameter) . 3 - 4
Initialization eesssseeensess 3 - 4
6 -9 Initializing the Memory Card. 4 - 100
4 - 110 INPUE eeessssseracsennnssvass 3 — 3
4 -1 Input Attenuator c.eesssceees 4 =16
2 -3 Input Format (Listener) ..... 7 - 22
2 -3 Input Sensitivity eeceecssees A - 19
4 - 11 Input/output selector switch. 2 -5
A - 20 Inputting Signal seeseescsess 3 - 2
4 - 6 Inserting and Removing Memory
2 -2 CArd seveacssncssssnsssanses 4 — 99
1 -7 insertion 10SS sssssesssssces 5 — 9
(L]
4 — 107 ICL KEY seesccevsnsosnsanssnas 2 — 3
7 -1 LINEAR MOAE sescsescnssssaass 4 = 20
7 -4 Label FUNCtion seeessesessses 4 - 93
Level Conversion Table ..esse A — 27%
7 -~ 5 Life of Back=-up Battery see... 4 - 97
7 -7 Limit Line Function eessseess 4 — 116
4 - 69 Limit Voltage Value ..c.esseee 2 — 15
4 - 126 List of Softkey Menu esseesses A - b
2 - 3 List of Softkey Menu A or B . A -7
7 - 21 List of Softkey Menu
4 - 69 Calibration seevessscsssesse A — 12
7 -8 List of Softkey Menu Center
4 - 70, FIEQUENCY eseveecnncsaensnasss A — 3
9 - 14 List of Softkey Menu Couple . A - 4
2 -5 List of Softkey Menu EMC ,... A - 15
A -19 List of Softkey Menu
4 - 136 Frequency SPan sssessescesces A~ 3
2 -5 List of Softkey Menu GPIB
A -9 AddTreSS eevscsssssasanannoees A =7
4 - 30 List of Softkey Menu Label .. A - 13
2 -6 List of Softkey Menu MEAS

WINDOW eseeesesossncnsncnase B =17

List of Softkey Menu MKR «» A - 10

List of Softkey Menu Marker

ON covesnssasansensssanssnss A
4 -~ 82 List of Softkey Menu Memory

Card eeessaceavesssrsennnsess A — 14

I -2 May 25/95



R3261/3361

SPECTRUM ANALYZER
INSTRUCTION MANUAL

ALPHABETICAL INDEZX

List of Softkey Menu
Multi-marker
List of Softkey Menu
of the CH Key
List of Softkey Menu ON ..es.
List of Softkey Menu OPTION .
List of Softkey Menu Plot ...
List of Softkey Menu Recall .
List of Softkey Menu
Reference Level
List of Softkey Menu SHIFT

+ ON csaescnsocsosrsssscsncs
List of Softkey Menu SHIFT

+ 7

s e s ssnasoansd

TN RN N NN NN

List of Softkey Menu SHIFT

T B seennsercssosrocsansonss
List of Softkey Menu SHIFT

+ 9 tiieenrasnesssssascennan
List of Softkey Menu SHIFT

T 4 seeesesestascenenravsnns
List of Softkey Menu SHIFT

+ 1T enevsssssosssssscssnssnss
List of Softkey Menu SHIFT

+ 0 teesceassasrsncesssnnsna
List of Softkey Menu SHIFT

+ 6 cacsecrssncccscrseranven
List of Softkey Menu SHIFT

+ LCL eensecssssasnsssasscnsa
List of Softkey Menu SHIFT

+ RECALL sesssvcsacnccnanance
List of Softkey Menu SHIFT

+ USER seevesvsasccnsacssances
List of Softkey Menu 5ave ...
List of Softkey Menu Start
Frequency sessesssncsncscsas
List of Softkey Menu Stop
Frequency
List of Softkey Menu TG .seese
List of Softkey Menu

Tracking Generator sessveses
List of Softkey Menu User
DEfiNnNe secevesvscssssesssacsns
List of Softkey Menus .csoseses
LiStENer sssessscssvensnnsnns
Low Output Level sseesocencse

b=

o~

o

SUEE I

M

13

18
13

11

13

13

14

15

17

18

(M1

MARKER Section
MARKER Section Functions
MAX HOLD Mode
MENU K€Y senesscsncsscssssnsns
MIN SEARCH scosvssscsssanances
MKR key
MAYKEY sasesssassncscscsvesss
Marker
Marker
Marker
Maximum Input Level cevasasns
Maximum input level .eiieeses
Measuring Function eceeeeseess
Measuring Window sssscccscese
Measuring the Deviation .....
Memory Card Function «essases
Memory card insertion slot ..
Menu
Moving the Multi-marker ..es.
Multi-marker
Multi-~marker
Multi-marker

e Bss s R BRSNS
L N )

"EEEEEEERNENENENNS)

Step SiZE s ease s TsERS

IR R REE IR N N I R

List

[N]

NEXT MIN sasssssscsceccessnscsne
NEXT PEAK LEFT ceeccesssessans
NEXT PEAK MAX & MIN ..ccsaass
NEXT PEAK RIGHT .ccsacanssoss
NEXT PEAK SEARCH iesavsnsscns
NORMALIZE MOGE sesssssansssss
Names of Parts of Memory

Card sescsccnsassescoassasass
Noise Level Measurement
Noise Sidebands
Noise/HZ MOAE seessnsssssssnses
Normal Marker Frequency seses
Normal marker

*PEE BB REBES SRS

(o]

OBW tesvsasesssssssssssnnanes
OFF KEY sovasrcaccssscansessss
OFFSET FREQ
ON K€Y conascssvessnsnscscsnes
Occupied Bandwidth
Measurement
Output Format (Talker)
OVEIVIBW sasnasessscancssasns

S e s R BT PRFESIERL SN

ssab s ssEEISEEOBAERS

LI

S N N SR V- N - PO ST SO S NSRS N, N S

b s e

PN -

[N S

i=%

4
1

38
34

46

38
53
51
50
20

106
102

95

23
61
53
53
63

46
45
45
45
44
35

96
16
21
42
38
53

120

120
25
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[P]

PARALLEL I/0 {Option} seesees
PEAK SEARCH sevvccsscassonssss
PEAK K€Y acceesesnscsssssnscsnse
PHONE JACK esencssscssenanven
PK CONT sssvasasccasassnsonnss
POWER SWitCh ceseessscacnnnes
PRESENT KEY seesrascsscsnsane
PRESET K€Y sesssssssscscsacsns
PROBE POWER sessecnconconsens
Pass bandwidth (3dB)
Peak Power (Ppeak) cesrrnanas
Peak Search
Plot OQutput Function s.eessase
Plotter Qutput Conditions ...
Plotter PENS ssnccsncssssssnn
Plotting the Marker List ....
Power Cable seevssscssssnsens
Power Supply Conditions eseess
POWEr-0n ceeeesssssssacsacnes
Programming Examples seesesss
Programming examplesS sesescss
Pulse Modulation Wave sesssss
Pulse Width ( )

Te BB e NS

[Ql]

CP Measurement seeesssassscss
Quasi Peak Value Measurement.

[R]

R3261/3361 Block Diagram ....
R336TNE/3361K vesencasnsannsns
RBW seessscscosncsscsssncscnses
RECALL key
REF OFFSET cecascscncanscsssss
REFERENCE LEVEL K€Y csevanses
REMOTE 18MP eseovennecssssnnss
RS-232 Port Setting sasecscess
Rear Panel ceeeesssossascccsna
Recall Function ..ssessesescs
Recalling Softkey Menu <eeese
Reference Level sisssavsssacas
Reference Level Display
ACCUraCY sssrasasassssasacne
Reference frequency signal
input/output terminal .eeees
Registering the

Multi-marker

CEEIE R R B S BC N O N )

Gy O = s W= = e s B s T UT R W N R RN N

Do R SR SIS I O o B = R

Bl R s N b U
~3 -3

Woo O GWo b — — N
B W W O

126
23
14
15

113
20

13

21

137
80
101
18

23

59

Remote Programming ..cesessss
Replacing the Battery ssesess
Residual FM ceccevnsssssssnsns
Residual Response
Resolution Band Width
FiPPle scsesssssnsssssnsesans

e e A

(sl

SAVE KOV sesccssserascsessencs
SERIAL I/0 (Option)
SHIFT KEY savsveernscennnaces
SPECIFICATIONS
SRO sesvsssanscarsssonsssascns
S5SB PHASE NOISE
characteristics
START key
STOP K€Y eanssacscssensnssenns
SWEEP 1lampP seecsseccsasasesases
SWP
Save FUNCLiON seesoesossaccns
Saving into Memory Card ceses
Service Request sevecsssesnas
Signal Track Mode essescasses
Single MArKer eesesavcsssssneas
Softkey menu display section,
Softkeys
SOUNA cressssrssssasanasnannnse
Span ModesS .ceescsccnsnsssases
Specification of Memory Card.
Spurious ReSPONSE cssecsessesns
Spurious Signals ceesvesssasas
Start Frequency seescsseossese
Status Bytes
Step KeY svecrncvenssssnsscne
Stop FrequenciesS sesesesasses
Stop Frequency ececssseacsssssse
Storage
Storing Softkey Menu c.esesses
Sweep MOGE seaveesserassncscna
Sweep TiMe sesvssasenssnssasne

G EEPRIBAIEER SRS

*ssaa s NS

se B e R TR RMEEPRBEIOER NS

A s s R seR IR BRSNS IREIREETESS

e as AP ERT A EBEEAEB RS
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[T] [(X1]

TG FreQqUENCY eeesssrssasescsss 4 — 170 X dB DOWN ssessnncscnsasnsonse 4 - 42
TG LeVel secscesavancsssnanas 4 — 109

TG OFF seceessscasscenassnsss 4 — 110 [Y]

TG QUTPUT connector ssssssess 2 — 2

TG KEY eeovoavcesesssnasnnsses 2 — 2 YIG-tuned Oscillator ecesessee A - 26
TRACE SeCtion eseocescsssssasnse 2 — 3

TRACE Section Functions ..... 4 - 32 (2]

TAlKEL eveavecsscsssssssnnsss 1 — 2

Ten KEeY weesesascnnesnsssnaees 2 — 4 ZEr0 SPan eesascesacssssssanes A — 20
Terminal for ouputting write

waveform to X-Y recorder ... 2 - 5

Terminal for ouputting write

waveform to X-Y recorder ... 2 - 5

Terminal to external CRT

display, videoc plotter .....
Time ReSPONSE sacssssasssssas
Trace Mode sesnescccsscansnsss
Trace data cesssscssscsssnnes
Tracking Generator ceessseasse
Tracking Generator Function .
TranSPOILL essscascscosssssnes
Trigger eesessvcccesssossncss

- 14
- 27
- 28
- 109

- 23

Woda = ol U= b b
|
8]

Turning this Analyzer On ses. - 2
[U]
User channel setup command .. 9 — 16
User Define Function ceeseses 9 -
USER key S reA s RIS FIEBEEBOEARSESS 2_3
Unit key "R R EE R EEE T E N RN N 2 - 4
User-Defined Function sseesee 4 — 83
[V]
VBW s BB S S S SUSEERIERRRRLEOOERS 4 - 14
VIDEO Output (Option) «.eesee 2 - 5
VIEW MOde R EEEEEE R NN N NN A 4 - 33
VSWR CRCI S I N S R R R N NN N R B R R B R BB N A'—24
Video Band Width AR E R EEEE RN 4 - 14
Voltage Standing Wave Ratio . A - 24
(W]
WINDOW MEASUREMENT EEEEEEREENR] 4 - 106
WRITE MOde T R R R E NN NI A Y 4_33
Warm—Up T EEREEEEEERE N NN NN N ) 3 - 3
Window Setting seesecesasssses 4 - 102
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® R3261C EXTERNAL VIEW esecscescssnvonasascscnsacsscasassosansossses LETI
R3261CN EXTERNAL VIEW eovevoosaccsacnancssnssnasccnncssssssesssnss EXTZ
R3261D EXTERNAL VIEW suveesescsvssvsnrasssosasvsvesssnsccssennsnaves BEXT3
R3361C EXTERNAL VIEW voueeescsosoncasasnssnsssansnancsosnsvssssase EXT4
R3361CN EXTERNAL VIEW sevesoscssssossncossssncssssssannssnsasnossss EXTD
R3361D EXTERNAL VIEW eeevesvecnsncasssssascsscascssssnsacsscscses BXTE
R3361K EXTERNAL VIEW evoeoecescssasaussasssascsnsssvessansanessss BEXTT
R3361NK EXTERNAL VIEW eeeveosveccasosassssscsscsscannssssresscsses EXTB

® R2261C FRONT VIEW sveesvoncecooncssssscsscassennsvesssnsasnosnese EXTO
R32671CN FRONT VIEW .eseerscscnsncssarescscssssscasssscassssansssas EXT10
R3261D FRONT VIEW seesvcscesossssscoasnssassssscsssvsssssssasssssese EXTII
R3361C TFRONT VIEW acevsssssscsosanssstassscsonsnnsssstsnsacssassssss EXT1 2
R3361CN FRONT VIEW euevescecccesconssasacacssnnsosnsnacsssnasssnssess EXTI3
R3361D FRONT VIEW cueecosvcsossacssacnnssssssasnsnsscscansssscsscn EXT14
R3361K FRONT VIEW veesevescccssaasnssssoannssssassssssssanssnsnsns BEXTIS
R3361NK FRONT VIEW eueseesccencosscsassasssasnansavsasscscsassansavs EXTI6

e R3261/3361 SERIES REAR VIEW (Standard) sesessesscsnosssssccssenans EXT17
R3261 /3361 SERIES REAR VIEW (When option is installed) s..eseeess. EXT18
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R3261/3361

SPECTRUM

ANALYZER

1 General

1 General

1.1 Testing Equipment

Equipment to be used for the performance test is listed in Table 1. The cables needed are listed in

Table 2.
Table 1 Test Equipment
i
Test Required Performance Recommended
Equipment Equipment
Synthesized Frequency 110 3.6 GHz Advantest
Signal Generator Qutput Level :+10 dBm to -30 dBm R4262
Cutput Impedance  ; 50Q
AM Modulation : 100 Hz with 30% Moduiation
(or external modulation})
Low Distortion Frequency :to 1.8 GHz Advantest
Signal Generation Cutput Level :-10dBm R4262
(or synthesized Output Impedance  :50Q +L.P.F.
signal generator
with low pass Second Harmonic
filter) Frequency : 60dB or less for -10dBm output
RF Power Meter Frequency ‘10 3.6 GHz Generic
Sensitivity 1 +20 dBm {o -50 dBm
:20.2dB
Attenuator Frequency 110 500 MHz Generic
Attenuation :10 dB step :0to110dB
:1dB step :0to11dB
Stability 110dB +0.2dB
$1dB (1 +0.02dB I
Low-Frequency Frequency 100 Hz Generic
Generator Cutput Level 1 Vp-p
Frequency Generic
Comparator
Frequency Stability 2% 107 Advantest
Standard TR3110
L L
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R3261/3361
SPECTRUM ANALYZER

1 General

Table 2 Cables & Adapters Required

P
| Product Name Model Stock No. Remarks I
Connecting Cable MI-02 DCB-FF(386
(BNC-BNC)
Connecting Cable A01002 -
(SMA-SMA)
N-BNC Conversion JUG-201A/U JCF-AF0O0Q1ExQ3
Adapter
N-SMA Conversion
Adapter
i S,

1.2 Calibration

Self-calibration is an important factor for the high performance spectrum analyzer.
Let the system warm up for 30 minules and then start the self-calibration performance test.
Self- calibration is started by the following keystrokes.

SHIFT|| 7 CAL ALL
(SOFTKEY 1)

The calibration should be made on the following items :

(1) INPUT ATTENUATOR
(2) IF STEP AMP

(3) RBW SWITCHING

(4) LOG LINEARITY

(5) AMPLITUDE MAG

(6) TG TRACKING

2 Mar 26/90



R3261/3361
SPECTRUM ANALYZER

2 Testing CAL Signals

2 Testing CAL Signals

The CAL signal frequency accuracy is same as that of the reference oscillator because the
CAL signal is phase-locked to the reference oscillator.

+2x%10-8/day
+1X10-7/year

Procedurs

@ Preset and then set spectrum analyzer to the following settings.

CENTER FREQ . 30MHz
FREQ SPAN . 2MHz
RBW : 300kHz
dB/div : 1dB
 REFLEVEL . -15dBm

@ Enter a 30MHz, -20.0dBm signal from an external signal generator to the system.
® Adjust the REF LEVEL so that the spectrum of the signal appears at the center of the screen.

@ Remove the cable that is connected 1o the external signal generator. Make the CAL SIG (at-20.0dBin)
appear on the screen,

SHIFT 7| | CAL SIG -
ON/OFE

(SOFT KEY 4)

3 Mar 26/90



SPECTRUM

R3261/3361
ANALYZER

2 Testing CAL Signals

® Check that the difference is within 0.3dB between the levels of the signal at the input
from SG and the CAL SIG. If not, make adjustments according to the chapter 5.
“ADJUSTMENTS” in maintenance manual.

High-stability SG

teut pUTPUT
Q o}
L] | )
(R3261/3361) (R4262) -20dBm
30MHz
-90. 0dBa Note : Use the power meter Lo calibrate the SG level
) o be -20.0dBm at the end of cable, then enler
it into R3261/3361.
CAL
REF -15.8 dBn ATT 19 dB A_view B_write
1dB/ : e ) CAL ALL
MKR i
VEH 29.9964 MHz
80 kH : ¢.381 dB | [[OTAL
180 itz ST | Al l
EACH
— +0.3dB or less
vz N
DL -2, §8-dRE iyl /_-\\ CAL SIG
// \\ ke CAL SIG Level
o N S eve
T . // | e ;#w/sa Level
131 va N\ | Evore
109 kHz ; : : :
g /AR Al CAL CORR
CENTFR 38.8888 WHy SPAN 4,398 Wz QRVOFF
4 Jul 4/94



R3261/3361
SPECTRUM  ANALYZER

3 Test Using Internal Signal

3 Test Using Internal Signal

3.1 Testing Noise Sideband

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : OMH=z
FREQ SPAN :  40kHz
ATT : 0dB
VBW : 10H=z
RBW :  300Hz

@ Read the peak level of the zero spectrum using the marker.
® Set the spectrum analyzer as follows:
REFLEVEL :  -50dBm
@ Read the average left end level of the noise waveform as it appears on the screen.
® Obtain the noise sideband (with 20kHz offset) from the levels determined in steps @ and @ above.

The formula used is:

result of ® put into XdB
result of @ put inte ¥YdB
[Y1-1X!-23dBe/Hz = -105dBc/Hz

REF -50.0 dBm ATT 0 dB A write B_blank
16dB/ i

i
JI\

Center —
of noise
RBY
300 Hz
Ve
10 Hz
SWP
30
CENTER & Hz SPAN 40.00 kHz

5 Jul 4/94



R3261/3361
SPECTRUM  ANALYZER

3 Test Using Internal Signal

3.2 Testing Frequency Drift
i &
@ Preset and then set the spectrum analyzer to the following settings:

CENTER FREQ : OMHz
FREQ SPAN :  1kHz

(® Confirm that the drift of the zero spectrum as measured for one minute is within 300Hz.

REF 0.0 dBa ATT 10 d8 A_view B_view
10d8/ : T

i  Witin’
AN
[ 1A

10 Wz T (L

CENTER O Hz SPAN 1.000 kHz

6 Mar 26/90



R3261/3361
SPECTRUM  ANALYZER

3 Test Using Internal Signal

3.3 Testing Resolution Bandwidth (3dB bandwidth)

@ Preset and then set the spectrum analyzer to the following sellings:

CENTER FREQ : 30MHz
FREQ SPAN . 2MHz
RBW : 1MHz
REFLEVEL : -18dBm
dB/div : 1dB
CAL SIG : ON

@ Set the spectrum analyzer as follows:

PEAK
AMKR

® By turning the data knob counterclockwise, move the marker to such a position as 1o give a 3dB
difference between the two points indicated by the marker.

REE -13.0 o ATT 10 48 A_write B_blank
] lwi'?f’f kHz
// \\ JFUIC j]a)
3dB ) \
o/ \
/ 3
/ \
e | \
vBw / \
1 Wiz
SKp /

CENTER 30.000 Mhz

SPAN 2.000 HMHz

@ Setthe spectrum analyzer as follows:

AMKR

® By turning the data knob counterclockwise, move the marker (o such a position as to give a 0.0dB
difference between the two points indicated by the marker.

Cont’d
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-3 Test Using Internal Signal

REF -18.0 dBm ATT 10 dB  A_write B_blank af
iy _write B_blan /
MK
934 | kHz ’////
— 66 T—dB
A 1N

/ \
/ \
R%NHH:: / \
VEW / \
1 MHz
SHP /
CENTER 30.000 MHz SPAN 2.000 HHz

® Confirm that the frequency difference, Af, is within 220% of the set value.

@ Check for 300kHz and 3kHz resolution bandwidths by performing steps @ through ® above. Table
3 lists the span values most suitable to each resolution bandwidth. If the test result falls out of the

specification, make adjustments in accordance with the chapter 5. “ADJUSTMENTS” in
maintenance manual.

Table -3 Relationship Between Resolution Bandwidth and Span

—— D
RBW {Hz] 1M | 300k | 3k
FREQ SPAN [Hz] 2M | 500k | 5k

8 Mar 26/90
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3 Test Using Internal Signal

3.4 Testing Selectivity of Resolution Bandwidth
15 &

@ From the preset condition, set the specrum analyzer as follows:

CENTER FREQ :  30MHz

FREQ SPAN :  5SMHz
RBW ¢ 1MHz
VBW :  10kHz
ATT : 0dB
REFLEVEL +  -20dBm
CAL SIG : ON

@ Set the spectrum analyzer as follows:

PEAK
AMKR

@ By turning the data knob counterclockwise, move the marker to such a position as to give a 60dB
difference between the two points indicated by the marker.

T%GB;ZG.G dBa AIT 6 dB A.viev B_blank
P Y MER
4 MER 1"”V'” o T “=1.921 MEz
-1.921 WHz +60.05 B
o e R
TR A TS UL W 60dB
e : | L
2BY . ;/‘,L. e B 5,\“f__._ h
1 Mz | S L
¥BY £ T SN OO N \l
B g o e N
SKP SR : :
56 BS : H N H . . H H H
CENTER 38.900 Wiz SPAN 5.00 MHz

@ Set the spectrum analyzer as follows:

AMKR

Cont’d
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3 Test Using Internal Signal

® By turning the data knob counterclockwise, move the marker to such a position as to give a 0.0dB
difference between the two points indicated by the marker.

REF -28.9 dBm AIT 0 dB A_view B_blank
16dB/ :
o ) 4 MRR
AMRR | e . 3.643 Miz ¢ Af
3.643 WHz \-8.17  dB
e T

kY
B
; 3
]
\
REE X .
1 WHz / 4
10 kilz |-v~" ‘ . : T Mpneil
SHP L : : : -]
N om : - : .
CINTER 39,600 MHz SPAN 3.48 MHz

® The 60dB bandwidth of the IF filter is given as the frequency difference, Af, between the two points.
Confirm that the ratio of this value to the value obtained in the resolution bandwidth test is 15:1 or less.

@ Check for 300kHz and 3kHz resolution bandwidths by performing steps @ through ® above. Table
4 shows the relationship between resolution bandwidth and FREQ SPAN. If the test result falls out
of the specification, make adjustments according to the chapter 5. “ADJUSTMENTS” in
maintenance manual,

Table 4 Settings for Resolution Bandwidth Selectivity Test

RBW [Hz] 1M 300k 3k

FREQ SPAN [Hz] 5M 5M 50k

VBW [Hz] 10k 10k 1k

10 Jul 4/94
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3 Test Using Internal Signal

3.5 Testing Stability of QP Bandwidth

The QP value measurement is for measuring the pulse characteristic noise. Various constants.
in this measurement are defined values in the CISPR Standards as shown in Table 5.

Table -5 CISPR Standards for QP Value Measurement Basic Characteristic

Measuring band | 6dB bandwidth S)l;zﬁig time giﬁzliig;r;it xi(;?:;l:cal time
10kHz to 150kHz 200Hz 45ms 500ms 180ms

150kHz to 30MHz 9kHz 1ms 160ms 160ms
30MHz to 1GHz 120kHz 1ms 550ms 100ms

Procedure

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN 1 200kHz

REF LEVEL : -18dBm
dB/div : 2dB/

QP BW :  120kHz (6dB)
CAL SIG : ON

@ Ssetthe spectrum analyzer as follows:

PEAK
AMKR

@ By turning the data knob counterclockwise, move the marker to such a position as to give a 6dB
difference between the two points indicated by the marker.

ggg/—is.u dBn ATT 10 d8  A_write B_blank
el bw
i 1 \\ -$8.6| kHz
GdB /’ Y o Ll [#)
) VV/ \\\
/ A\
N

RBY

120 kHz y
vey

100 kHz
SwP

CENTER 30.0000 MHz SPAN 200.0 kHz

Cont'd
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3 Test Using Internal Signal

@ Set the spectrum analyzer as follows:

AMKR

® By turning the data knob counterclockwise, move the marker to such a position as to give a 0.0dB
difference between the two points indicated by the marker.

REE -18.0 dBm ATT 10 @B A_write B_blank
/” 117.1] kiz| < Af
/ \{ S

’ A
ROY

120 kHz \\\
vaw

100 kHz

50 ms

CENTER 30.0000 MHz SPAN 200.0 kHz

® Confirm that the frequency difference, Af, between the points is within 110kHz to
130kHz.

@ Check for 9kHz and 200Hz QP bandwidths by performing steps ® 10 ® above. Table 0 showsthe
relationships between QP bandwidth, FREQ SPAN and sweep time.

Table 6 Setting for the QP Bandwidth Stability Test

r_
QP bandwidth 120kHz 9kHz |200Hz
FREQ SPAN 200kHz 20kHz | 2kHz
Sweep time 150ms 100ms | 2sec

12 Jul 4/94



R3261/3361
SPECTRUM ANALYZER

3 Test Using Internal Signal

3.6 Testinglsrtability of Marker Indication (In normal mode)

@® From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN : 20MHz
CAL SIG : ON
MARKER : PEAK

® -Confirm that the marker indication is within 30MHz +1.05MHz.

® Setthe spectrum analyzer as follows:

FREQ SPAN : 10MHz
MARKER ¢ PEAK

@ Confirm that the marker indication is within 30MHz +0.55MHz

(® Set the spectrum analyzer as follows:

FREQ SPAN . 2ZMHz
MARKER :  PEAK

® Confirm that the marker indicator is within 30MHz +0. 16MHz.

13 ~ Mar 26/90
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3 Test Using Internal Signal

‘3.7 Testing Stability of Marker Indication (In counter mode}
Il

(@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz

FREQ SPAN :  1kHz

CAL SIG . ON

MARKER : PEAK
COUNTER

RESOLUTION i 1Hz

@ Confirm that the marker indication is within 30MHz *1Hz.

14 Jul 4/94
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3 Test Using Internal Signal

3.8 Testing Average Noise Level
5 e

(D From the preset condition, set the spectrum analyzer as foilows:

ATT : 0dB

REFLEVEL : -70dBm

RBW . 1MHz

VBW . 1kHz

STARTFREQ : 50MHz

STOPFREQ  : 3600MHz(2600MHz for R3261C/R3361C)

(@ Atcompletion of the sweep, set the spectrum analyzer as follows:

Press the |PEAK MKR=1 and EMKR“’E keys.

’ 'CF
SPAN : 1kHz
RBW © 300Hz
VBW : 1kHz

@ Confirm that the noise level at the frequency, in GHz, determined in step @ above is
-121dBm+1.55f [GHz] or less.

15 dJul 4/94



R3261/3361
SPECTRUM ANALYZER

3 Test Using Internal Signal

3.9 Testing Residual Response

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ :  250MHz
SPAN- ¢ S00MHz
RBW ¢ 30kHz
VBW . 1kHz
ATT : 0dB
REF LEVEL ;. -60dBm

@ Confirm that there is no residual spurious when no connection is made to the input terminal of the
spectrum analyzer.

® Confirm that there is no residual spurious when the frequency is changed up to 3.6GHz
(2.6GHz for R3261C/R3361C) with the CENTER FREQ set to 500MHz.

16 Jul 4/94
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3 Test Using Internal Signal

3.10 Testing Switchover Stability of Resolution Bandwidth

D From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ

FREQ SPAN
RBW
REFLEVEL
dB/div

CAL SIG

30MHz
500kHz
300kHz
-15dBm
1dB/
ON

® While changing the resolution bandwidth from 1MHz to 30Hz, confirm that the peak level of each
spectrum is within +0.3dB of the level at 300kHz resolution bandwidth. Table 7 shows that
relationship between bandwidth and FREQ SPAN. If the test resuit falls out of the specification, make
adjustments according to the chapter 5. “ADJ USTMENTS” in maintenance manual.

Table : 7 Relationship Between Resolution Bandwidth and FREQ SPAN

_ S
I RBW [Hz] M 300k | 100k |30k 10k 3k 1k 300. | 100 30
l FREQ SPAN [Hz] 2M 500k ] 200k |50k 20k 5k 2k 1k 1k 1k I
17 Jul 4/94



R3261/3361
SPECTRUM ANALYZER

4 Testing Using Measuring Equipment

4 Testing Using Measuring Equipment
4.1 Testing Stability of Reference Oscillator

@ Set the REF INT OUT/EXT IN switch on the rear panel of the spectrum analyzer to INT OUT.
Connect frequency standard to REF socket on spectrum analyzer through a frequency comparator.

EXTTRIG REF
©le)

P e d

F I

(R3261/3361 Rear)

{ SIGNAL INPUT
O REF INPUT /Y\

Frequency comparator

GUTPUT

O

Frequency standard
(TR3110)

@ Confirm that the reading on the frequency comparator is 2 10.8 or less.

Cont'd
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4 Testing Using Measuring Equipment

4.2 Testing Stability of Center Frequency

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN ;. 20MH=z

@ Input a30MHz, —IOdBT signal-generated signal to the spectrum analyzer. The signal generator must
have stability of 2 x 10" or better.

® Confirm that the peak of the spectrum is within #450kHz (+0.2 div). of the screen center.

@ Set the spectrum analyzer to the following settings, and confirm that the position of the spectrum peak

is still within the specification.

Table 8 FREQ SPAN and Center Frequency Stability

FREQ SPAN 20MHz 10MHz 2MHz 1kHz
Specification +450kHz +250kHz +60kHz +350Hz
(z0.2div) (£0.2div) (+0.3div) (+0.5div})
; *#
— High-stability SG
INPUT
OUTPUT
7 7
| A
(RBZ"B1/3361)]_"—I (R4262)

Cont’d
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4 Testing Using Measuring Equipment

Confirm that the
position of the
REF 0.0 dfim ATT 10{d8  A_write B _blank spectrum peak is
10a8/ within the
specification

RBY
30 kHz /
30 :
Z
SHP
* A N

CENTER 30.000 MHz SPAN 2.000 MHz

20 Mar 26/90
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4 Testing Using Measuring Equipment

4.3 Testing Stability of Frequency Span
Procedure]

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 1GHz
FREQ SPAN : 2GHz

@ Input to the spectrum analyzer a 2GHe, -10dBm signal from an external signal generator.

High-stability $G

ENPUT

o)

OUTPUT

L |

J
(R3261/3351)L_ (R4262)

@ Adjust the CENTER FREQ so that the zero spectrum is at the left end of the scale.

@ Confirm that the difference between the 2GHz spectrum and the right scale end is within 0.3 div.
(within £3%). If not, make adjustments according to the chapter 5. “ADJUSTMENTS” in
maintenance manual.

Cont’d
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4 Testng Using Measuring Equipment

REF 0.0 dBm ATT 10 dB  p_write B_blank
1008/

— e~ +0.3div (£3%) or less

® Set the spectrum analyzer as follows:

CENTER FREQ : 5MHz
FREQ SPAN :  10MHz

® Adjust the CENTER FREQ s0 that the peak of the zero spectrum is at the left end of the scale.

@ Input a 10MHz, -10dBm signal from an external signal generator 1o the spectrum analyzer. Confirm
that the difference between the 10MHz spectrum and the right end of the scale is within +0.3 div.
{(#3%). If not, make adjustments according (o the chapter 5. “ADJUSTMENTS” in maintenance

manual.
Set the spectrum analyzer to the following settings:

CENTER FREQ : 1MHz
FREQ SPAN : 2MHz

Then input a 2MHz, -10dBm signal from an extemal signal generator o the spectrum analyzer.
Confirm that the difference between the 2MHz spectrum and the right end of the scale is within £0.5
div. (+5%). If not, make adjustments according to the chapter 5. “ ADJUSTMENTS” in
maintenance manual,

22 Mar 26/20
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4 Testing Using Measuring Equipment

- 4.4 Testing LOG Linearity
P el

(D From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
SPAN . 2MHz

REW ¢ 300kHz
REF LEVEL : -10dBm
dB/div : 1dB/div

@ Connecta signal generator to the spectrum analyzer through an external attenuator.

— High-stability SG
INPUT
0 OUTP KT
] | —J
(R3281/3361)L“J {R4262)

o O

External attenuator

©) Input a 30MHz, - 10dBm signal from the signal generator 10 the spectrum analyzer.

@ Adjust the output level of the signal generator so that the spectrum peaks at -10dBm when the
artenuator is set to OdB.

® Confirm that the deviation in peak level as read on the screen is within £0.2dB (£0.2div) while the
attenuator setting is incremented by 1dB.

Cont'd
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4 Testing Using Measuring Equipment

REF -10.0 dbm ATT 10 0B A_xrite B_blank
1d8/

I/
N
I/
/
/
[

ﬂ/ﬁ\\ T

~——% L +0.24B or
less
RBY 1\
300 kHz
YBY
100 kH:z
R \
50 ws
CENTER 30.000 MHz SPAN 2.000 Mz

® Setthe spectrum analyzer to the following settings:

dB/div :10dB/
SPAN : 50kHz
RBW : 1kHz

@ Adjust the output level of the signal generator so that the spectrum peaks at -10dBm when the
attenuator is set to 0dB.

Confirm that the deviation in peak level as read on the screen is within +1dB (20. 1 div) while the
attenuator setting is incremented by 10dB.

@ Confirm that the spectrum peaks at -80dBm *1. 5dB when the attenuator is set to 70dB. If not, make
adjustments according to the chapter 5. “ADJUSTMENT®S” in maintenance manual.

Cont’d
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4 Testing Using Measuring Equipment

REF -10.0 dBm ATT 40 d8  A_write B_blank
10dB/

—

RBW
{ KkHz _
v | Y
1 kHz ™' 5
SWP
ns

CENTER 30.00000 WHz SPAN 50.0

kHz

T +1.5dB or less

@ Set the spectrum analyzer to the following settings:

CENTER FREQ . 50MHz
FREQ SPAN : 1kHz
RBW i 30Hz
ATT : -10dBm
12div display

(D Inputa50MHz, -10dBm signal from the signal generator to the spectrum analyzer.

D Adjust the output level of the signal generator so that the spectrum peaks at -10dBm when the

attenuator is set to 0dB.

(@ Confirm that the spectrum peaks at -120dBm +2dB when the attenuator is set to 110dB.

Cont’d
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4 Testing Using Measuring Equipment
REF ~-10.0 dBm ATT 0 dB A_write B_blank
1048/

At

O

Y ML Py 3

N

A

s

|
1

CENTER 50.800000 MHz

SPAN 1.000 kHz

26

+2dB or less.

May 26/90



R3261/3361
SPECTRUM  ANALYZER

4 Testing Using Measuring Equipment

4.5 Testing LIN Linearity

®

@

Set the spectrum analyzer as follows from the preset condition.
CENTER FREQ :  30MHz
SPAN : 2MHz
. RBW : 100kHz
REFLEVEL : -10dBm
LINEAR DISPLAY MODE
Connect a signal generator to the spectrum analyzer through an external attenuator.

©

@

®
@

High-stability SG

I ouUTPUT
T T
—J J
(R3261.”3361)L‘_-J (R4262)

O O

External attenuator

Set the signal generator so that it puts out a 30MHz, -10dBm signal.

Adjust the output level of the signal generator so that the spectrum peaks at the uppermost scale on the
screen.

Using the marker, read the peak level of the spectrum.
Set the attenuator to 6dB, and read the peak level of the spectrum using the marker.

Obtain the LIN linearity from the values determined in steps ® and ® above. Confirm that the LIN
linearity thus obtained is 100+5%.

LIN linearity (%) = [ (value in step ® - value in step ®/2)/value in step ®] X100

If the linearity is out of specification, make adjustments according to the chapter 5. “ADJUSTMENTS”
in maintenance manual.
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4 Testing Using Measuring Equipment

4.6 Testing Stability of Reference Level
II

(D From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MH:
FREQ SPAN : 5kHz
ATT : 10dB
REFLEVEL : 0dBm

@ Input a 30MHz, 0dBm signal from a signal generator through an external attenuator to
the spectrum analyzer.

High-stability SG

INPUT
?\ QUTPUT
| i I\ | |
(R3261/3361)L_ 0dBm (R4262)

O O

External attenuator

Note : Use the power meter to calibrate the SG level
to be 0dBm at the end of cable, then enter it
into R3261/3361.

B Set the auenuator to 0dB, and read the peak level of the input waveform using the marker. Confirm
that this level is within £0.3dB of the REF LEVEL setting.

Cont’'d
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4 Testing Using Measuring Equipment

REF 0.0 dBm 17 10.g8  A_write B_bla
1048/ i f Jrite B.0lank

| |

l 0. 00064 | HHz

-D.15| dBal__
i ~_
/ \ +0.3 dB or less to the

setting value.

CENTER 30.000000 MHz SPAN 5.00 kHz

@ Change the REF LEVEL and attenuator settings as shown in Table g and confirm that the deviation
from each setting is within £0.3dB. If not, make adjustments according to the chapter b.
“ADJUSTMENTS” in maintenance manual.

Table 9 REF LEVEL and External Attenuator Settings

*#

REF LEVEL [dBm]

External attenualor [dB] 0 10 20 30 40 50

Specifications [dB]
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4 Testing Using Measuring Equipment

4.7 Testing Stability of Input Attenuator Changeover

©) Input 2 50MHz, -10dBm signal from a signal generator (o the spectrum analyzer through an external

attenuator set to 40dB.
iigh-stability SG
INPUT guTPUT
1 7
| - L 1 |
(R3261/3361) — (R4262)
External attenuator

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ ;. 50MHz
FREQ SPAN :  10kHz
RBW : 3kHz
ATT . 10dB
dB/div : 1dB/
REF LEVEL :  -45dBm

® Adjust the output level of the signal generator so that the spectrum peaks at the center of the screen.

@ Set the external attenuator to 30dB, and set the spectrum analyzer to the following
settings:
ATT . 20dB

REFLEVEL : -35dBm

Then confirm that the difference between the current indication and the indication
for the 10dB attenuation is with +1.0dB.

Cont'd
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A_write B_blank

REF -45.0 d8m ATT 10 d8
1d8/

e

\\\

[

\

\

o

3 kHz
VBYW

1 kHz
SwP
S0 ms

CENTER 50.00000 Mz \ SPAN 10.00 kHz

ATT setting.

\—- ATT: 10dB

® Change the ATT, external attenuator and REF LEVEL settings as shown in Table 10. Confirm
that the stability of the input attenuator changeoveris within £ 1.0dB of the 10dB

+1,0dB or less

SN arT: 2048

Table 10 Testing Stability of Input Attenuator Changeover

_ R
hﬂ [dB] 10 20 30 40 50
External attenuator {dB] 40 30 20 10 0
REF LEVEL [dBm] =45 -35 -25 -15 -5

31
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4 Testing Using Measuring Equipment

4.8 Testing Frequency Response

[Procedurs)

@ Setthe spectrum analyzer as follows from the preset condition:

ATT : 10dB
dB/div : 1dB/
CENTER FREQ : 1GHz
SPAN . 2GHz
REFLEVEL :  -15dBm

® Input a signal of -20dBm at a frequency of between 100kHz and 2GHz to the R3261/3361
and confirm that the deviation as read on the sereen for each frequency is within

+0.5dB.

High-stability SG

INPUT

" | DUTPUT

T ?
(-

1]
LT k3261/3361) T /SMA-SMA cable (RIZ6D)

‘Note: Use the power meter to calibrate the 5G level
at the end of cable, then enter it into 13261/3361.

@ Setthe spectrum analyzer to the following settings:

START FREQ © OMHz
STOP FREQ © 3.6GHz (2.6GHz for R3261C/R3361C)

@ Input to the R3261/3361 a signal of -20dBm at a frequency between 9kHz and 3.6GHz
(2.6GHz for R3261C/R3361C), and confirm that the deviation as read on the screen for

each frequency is within = 1dB.

Cont’d
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TRACE A
REF -15.0 dBm ATT 18 dB A writesm B_write
1dB/ . NRilE
T A '
L VIES
i A
BLANK _
A 7 Confirm that the
: deviation for each
AX HOLD f . ein s
] 4 | requency is within
RBY +0.5dB
{ ¥Hz AVG
YBY A
1 NHz =N
SKP | A »
50 a5 Ml P e NoRM
CENTER 1,0868¢ Gz SPAK 2400 XNHz A
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4 Testing Using Measuring Equipment

4.9 Testing Spurious Response

® From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ :  500MHz
FREQ SPAN : 1000MHz
REF LEVEL ¢ -10dBm
RBW : 1MHz
VBW : 10kHz
ATT : 0dB

@ Input a signal of -10dBm from a low-distortion signal generator to the spectrum analyzer.

A signal from a signal generator with a low-pass filter capable of reducing the level of the
second harmonics by a least 60dB will also work.

High-stability SG

ot GUTPET
O
i ] LJ
(R3261/3361) (R4262)
SMA-SMA cable SMA-SMA cable
L.P.F

@ Change the output frequency of the low-distortion signal generator from 10MHz to 500MHz and

confirm that the signal leve! of the second harmonics is lower than that of the reference waveform by
at least 50dB(equivalent to 70dB [or -30dBm input).

Cont’d
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4 Testing Using Measuring Equipment

@ For low-distortion signal generator frequencies of S00MHz or over, change the setting of the spectrum
analyzer as shown in Table 11

Table 11 CENTER FREQ AND SPAN for Dynamic Range Test

R3261C/D R3361
Frequency {[MHz] C 61C/D Set

SG

CENTER FREQ [GHz] SPAN [GHz]

10 10 500 0.5
500 to 1000 1.5
1000 to 1500 (1300) 2.5

1500 to 1800 3.3
( ):R3261C/R3361C
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4 Testing Using Measuring Equipment

4.10 Testing Stability of Sweep Time

-

@ Input a 30MHz, -5dBm, amplitude-modulated signai (100Hz, 30% modulation) from the signal

generator to the spectrum analyzer.

High-stability SG

N e e —

@©

Low frequency

INPUT
am tn OUTPUT
O [a) O
1 L]
(]{3251/3361)]_-“_i (R4262)
T
-

signal generator

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
SPAN : (OkHz
RBW : 30kHz
dB/div :  1dB
TRIGGER : VIDEO
SWEEP TIME : 50ms

@ Confirm that there are 5 cycles £3/20 cycles ( 1. Sms, £0.3div.) of the amplitude-modulated

Cont’d

waveform on the screen,
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4 Testing Using Measuring Equipment

REF 0.0 dBm ATT 19 6B A view B_blank
1d8/

> +1.5ms (£3%) or less

RAY

30 kHz
VBY

10 kHz
SWP

50 ms

CENTER 30.000000 MHz SPAN 0.000 kHz
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4 Testing Using Measuring Equipment

4.11 Testing Stability of TG Output Level (For R3361C/D only)
P e

@ Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTER FREQ ¢ 30MHz
FREQ SPAN : QHz
TG : ON
TG LEVEL :  -10dBm

@ Connect an RF power meter to the spectrum analyzer at the TG QUTPUT to measure the TG output
level. Confirm that the TG output level is -10dBm =0.5dB. If not, make adjustments according (0
the chapter 5. “ADJUSTMENTS” in maintenance manual.

RF power meter

UUC‘;P UT @

(R3361)

—E&
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4 Testing Using Measuring Equipment

4.12 Testing TG Frequency Response (for R3361C/D only)
IP e

(D Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN : (QHz
TG ¢ ON
TG LEVEL : -10dBm

@ Connect an RF power meter with the spectrum analyzer at the TG ourput.

@ Confirm that the TG output level is £0.7dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the R3361C/D is changed in a range of 100kHz to
1.0GHz.

RF power meter

{11
OUTPUT
0 © -
(R3361)

—&{__ |

@ Confirm that the TG output level is £1.5dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the R3361C/D is changed in a range of 9kHz to

2.6GHz.
® Confirm that the TG output level is +2.0dB for the output level in CENTER FREQ of

30MHz when the CENTER FREQ of the R3361C/D is changed in a range of 9kHz to
3.6GHz.

39 Jul 4/94



R3261/3361
SPECTRUM  ANALYZER

4 Testing Using Measuring Equipment

" 4.13 Testing Stability of TG OQutput Level Changeover (For R3361C/D only)

@ Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTER FREQ :  30MHz
FREQ SPAN : (OHz
TG : ON
TGLEVEL : -10dBm

@ Connect an RF power meter to the spectrum analyzer to measure the TG output level.
@ Setthe TG LEVEL to -15dBm, and take reading on power meter.
@ Confirm that the difference between the readings of steps@and@above is 5dB+1dB.

® Forarange from 0dBm to -50dBm of the TG output level, test according to Table 12,

Table 12 Stability of TG output Level Changeover

TG LEVEL [dBm] 0 -6 -10 -15 -20 -25 -30 -35 -40 -45 -50
Output level difference at +10 | +5 |0 -5 -10 -15 -20 -25 -30 -35 -40
-10dBm setting *+1 +1 *1 t1 *1 +1 *1 +1 £1 +1

® Performsteps @ 1o @ for 1. 5GHz and 3.0GHz center frequencies. The deviations for 1.5GHz and

3.0GHz must be within £2dB and +3dB respectively.
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4 Testing Using Measuring Equipment

4.14 Testing Output Spurious (For R3361C/D only)
ll

(D Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN : 0OHz
TG : ON

TG LEVEL :  0dBm

@ Connect an external spectrum analyzer to the R3361C/D at the TG OUTPUT.

EXTERNAL SPECTRUM ANALYZER

ouTPUT

f.
U

3 1 J
(R3361)

@ Change the center frequency to up to 3.6GHz for the R3361D, or 2.6GHz for the R3361C, and confirm
that the harmonics spurious is lower than the basic waveform by at least -20dBc and that the
non-harmonics spurious is lower by at least -30dBc.
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4 Testing Using Measuring Equipment

4.15 Testing TG Leak (For R3361C/D only)

(D Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

REF LEVEL ¢ -80dBm
SWP TIME ¢ 50sec
RBW + 100Hz
VBW . 1Hz
ATT . 0dB

TG . ON

TG LEVEL : (dBm

@ Execute the TG FREQ CAL (AUTO) to compensate for any tracking error. Make no connection to
the INPUT or TG OUTPUT connector.

® Confirm that TG leak is not more than -110dBm for up to 3GHz, and not more than -100dBm for up to
3.6GHz.

REF -B0.D 0Ba ATT 0 0B A_write B_blank
10d8/

/ TG leakage

E AN

L W
1%

<=

el

REY

Végu He Noise level
i Hz £ T FF
Sgg (for TG QFF)

CENTER 1.9000 GHz SPAN 3600 MHz
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5 Test Report
The test report form for the spectrum analyzer is given below.
R3261C/D R3361C/D Test Report
Item Specification Measurement
1. CAL signal test
1. CALsignal level -20dBm*0.3dB dBm
2. Testusing CAL signals
1. Noise side band 20kHz offset -105dBe/Hz dBe/Hz
2. Frequency drift 300Hz/min
3. Stability of RBW 1MHz +20% %
resolution
bandwidth (3dB RBW 300kHz %
bandwidth)
RBW 3kHz %
4. Resolution RBW 1MHz 15:1
bandwidth
selectivity (60dB: |RBW 300kHz
3dB)
RBW 3kHz
5. QP bandwidth QP 120kHz 110kHz to 130kHz kHz
stability (6dB
bandwidth) QP 9kHz 8kHz to 10kHz kHz
QP 200Hz 170Hz to 220Hz Hz
6. Markerindication |SPAN 20MHz +1.05MHz MHz
stability (normal
mode) SPAN 10MHz 1 550kHz kHz
SPAN ZMHz +160kHz kHz
7. Marker indication |SPAN 20Hz t1H= Hz
stability (counter mode)
8. Average noise level -121dBm+ 1.55f dBm
9. Residual response -100dBm dBm
10. Switchover stability of resolution - +0.3dB dB
bandwidth
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R3261C/D R3361C/D Test Report (Cont’d)
Item Specification Measurement

Test Using measuring equipment

1. Reference oscillator stability +2x108 x10

2. Center frequency | SPAN 20MHz +450kHz kHz

stability
SPAN 10MHz +250kHz kHz
SPAN 2MHz +60kHz kHz
SPAN 1kHz +50Hz Hz
3. Frequency span SPAN 2GHz +3%
stability
SPAN 10MHz +3%
SPAN 2MHz 15%

4, LOG linearity +0.2dB/1dB dB
+1.0dB/10dB dB
11.5dB/70dB dB
+2.0dB/110dB dB

5. LIN linearity + 5% of Full Scale %

6. Referencelevel REF +0.3dB dB

stability 0dBm to -50dBm
REF +0.7dB dB
-60dBm to -70dBm

7. Inputattenuator changeover stability 11.0dB dB

8. Frequency response |100kHz to 2GHz +0.5dB dB

9kHz to 3.6GHz +1dB dB

9. Spurious response |-10dBm INPUT -50dBe dBe¢

10. Sweep time stability +3% %

11. TG output level stability +0.5dB dB
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R3261C/D R3361C/D Test Report (Cont'd)
Item Specification Measurement
12. TG output 100kHz to 1GHz +0.7dB dB
frequency response
9kHz to 2.6GHz t+1.5dB dB
9kHz to 3.6GHz 1+2.0dB dB
13. Stability of TG 100kHz to 1GHz +1.0dB dB
output level
changeover 9kHz to 2.6GHz +2.0dB dB
9kHz to 3.6GHz +3.0dB dB
14. Output spurious Harmonics -20dB dB
spurious
Non-harmonic -30dB dB
spurious
15. TG leakage to 3.0GHz -110dBm dBm
to 3.6GHz= -100dBm dBm
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the software defined herein, Computer programs
including any addilions, modificalions and updales thereof, operalion manuals, and related malerials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafter referred to as "PRODUCTS™).

SOFTWARE License

All rights in and to the SOFTWARE (including, bul nol limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

{1} You may not use the SOFTWARE for any purpose other than for the use of the PRODUCTS.

{2) You may not copy, modify, or change, all or any part of, the SOFTWARE withoul permission from
Advantest.

{3} You may not reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability
Advantest shall have no liability (1) for any PRODUCT failures, which may arise outl of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. (2) For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectlual propertly rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specificatlions sel forth in this
Operation Manual.

. The warranty period for the Product (the "Warranty Period") will be a period of one year commencing on the
delivery dale of the Product.

. If the Product is found to be defective during the Warranly Period, Advanlest will, al ils option and in ils sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or {b) replace the
defeclive Product or part or commponent thereof, in either case al Advaniest's sole cosl and expense.

. This limiled warranly will not apply lo defects or damage to the Producl or any parl or componenl thereof
resulting from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest 's instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advantest or its agents);

(¢} use of the Product under operating conditions or environments different than those specified in the
Operation Manual or recommended by Advantest, including, without limitation, (i) instances where the
Product has been subjected to physical stress or electrical voltage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusly environiments;

(d) use of the Product in connection with software, interfaces, products or parts other than software,
interfaces, products or parts supplied or recommended by Advantest;

(e) incorporation in the Product of any parts or components {1) provided by Purchaser or (ii) provided by
a third party at the request or direction of Purchaser or due to specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

(f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

(g) the occurrence of an event of force majeure, including, wilhoul limilation, fire, explosion, geological
change, storm, tlood, earthquake, tidal wave, lightning or act of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advaniest recommends a regular preventive mainlenance program under ils mainlenance
agreement.

Advantest's maintenance agreement provides the Purchaser on-site and off-site maintenance, parts, maintenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific delails of the services provided under the mainlenance agreement,
please contact the nearest Advantest office listed at the end of this Operation Manual or Advantest 's sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, electrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility that the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may nol be repairable. Please conlact the nearest Advantest office lisled at the end of this
Operation Manual or Advantest's sales representatives to determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT OFFICES

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone: +82-2-532-7071
Fax: +82-2-532-7132

Advantest {(Suzhou) Co., Ltd.
Shanghai Branch Office:

Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.

Phone: +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advantest (Singapore) Pte, Ltd,
433 A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +65-6274-4055

Advantest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
Miihldorfstrafie 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST

ADVANTEST CORPORATION

Shin-Marunouchi Center Building, 1-6-2 Marunocuchi, Chiyoda-ku, Tokyo 100-0005, Japan

Phone: +81-3-3214-7500

http:/fwww.advantest.co.jp





