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No. ESIO0

Safety Summary

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

If 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 specitic dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your ncarest Advantest dealer. Qur 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

Pleasc observe the following precaulions 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 outlet, first turn the power swilch 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 wrning on the power, be sure o check that the supply vollage malches 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 defleated il you usc 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 llower pots or other containers containing liquid such as chemicals near this
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Salety Summary

product.

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

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

*  When connectling the product o peripheral equipment, turn the power ofl.

* 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: Indicalcs an item relating (o personal salctly or health.

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 following salety marks can be found on Advantest products.

& - ATTENTION - Refer (o manual.
@ : Protective ground (garth) terminal,
% . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

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

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

Nole that the estimated lilespan lor the parts listed below may be shortened by lactors 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 office lor servicing.

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

Parl name Lifle
Unit power supply 3 years
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 not move, shock and vibrate the product while the power is lurned 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 (emperature changes.

An area away from shock or vibrations.

An area free from moisture, dirt, or dust.

An arca away from magncets or an instrument which gencrales a magnetic [ield.

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
guaranlee [or any loss of data.

¢ Precautions when Disposing of this Instrument

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

Harmf(ul substances: (1)} PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

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

Example: [luorescent wibes, batlerics
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Environmental Conditions

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

« Aliitude of up to 2000 m

Direct sunlighLO
=% «_,‘gv "

&
C Corrosive
X

e N e VT P U N P}

Vibration

Figure-1 Environmental Conditions

*  Operaling position

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

A cooling fan, which prevents the in-
lernal  temperature  from rising, is
equipped with the instrument.

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

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

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
slorage or transportation, 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
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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.

. . Rating, color Model number
Plug configuration Standards and Tength (Option number)
PSE: Japan 125 Vat7A Straight:  A01402
Black
Elcctrical Appliance and 2mi6 ) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight:  A01403
Black (Option 93}
' CSA: Canada 2 m (6 ft) Angled: AO1413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96}
NEMKC(:  Norway 2m (6 1) Angled: A01414
VDE; Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vato A Straight;  A01405
Gray (Option 97}
2m(6 1) Angled: A01415
SAA: Australia, New Zealand 250 Vato A Straight:  A01406
Gray (Option 98}
2m (6 11) Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99}
@:@] 2 m (6 ft) Angled: AN417
M
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94}
2m (6 11) Angled: A114109
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Certificate of Conformity
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Modulation Spectrum Analyzer

This is to certify, that

R3465 Series

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN50081-1 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
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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 Stmdqu and length (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
Law on Electrical Appliances 2m (6 11) Angled:  A01412
2 UL: United States of America 125Vat7 A Straight;  A(01403
Black (Option 95)
CSA: Canada 2 m (6 ft) Angled: A01413
3 CEE: Europe 250Vat6 A Straight:  A(G1404
DEMKQ: Denmark Gray {Option 96)
NEMKO: Norway. 2m(61{t) Angled: AD1414
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 1ft) Angled: AD1415
5 SAA: Australia, New Zealand 250 Vato A Straight: - A01406
Gray (Option 98)
2 m (6 ft) Angled:  --—-mm-
6 BS: United Kingdom 250 Vatb6 A Straight:  A01407
Black ‘ (Option 99}
2m(6ft) Angled:  A01417

Cable-1#






Part 1







R3465 SERIES OPERATION MANUAL

PREFACE
B In the Beginning

This manual explains all processes fram the acceptance to actually
operation of Modulation spectrum analyzer R3463/3465.

{The screen drawings use R3465 data.)

ADVANTEST reserves the right to change the content of this manual and
other product information without notice.

Do not reproduce and do not reprint all of this manual or part without
permission ADVANTEST Corporation. The address and the telephone
number of ADVANTEST Corporation are described in the end of this
manual. Refer for the inquiry etc.

[l How to read this manual

@ Notation in this manual
Reference : Information helpful to you. Point to a page number
where it is explained. '
Note : Uses to explain for the supplementation.

@ Distinction of panel key and software key in this manual
Panel key : Shows the key of the solid line frame.
SHIFT

(Example) | @B |, | S

Software key: Shows the key of the dotted line frame.

----------------------

(Example)

______________________

@ Notation for last page
Some pages in this manual have a "* mark on the upper right of page
number. "™ means that it is the last page.

May 10/96 Preface-1
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[l Confirmation of Product and Attachment

When you open packing, confirm the following in the beginning.
if any flaw, damage, and shortage in the product or the attachment, etc.,
is found, contact the nearest dealer or the sales and support office.

@ Main unit

Confirmation position of type and name of product.

Confirm the product the same as the order from the
name plate in the front panel.

i = @ @ )
Yol

Notation for built-in optional devices

Serial number.

Check the serial number marked on the rear panel,
which shall be informed to us when you ask for
repair.

Preface-2 Jan 12/96
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@ Standard accessory lists.
Note Order the addition of the accessory etc. with type name.

Name of articles. Type name Quantity Rernarks
Power cable ' | 1
Input cable A01036-0150 1 500 BNC cable 150 mm
N-BNC conversion adapter JUG-201A/U 1
Fuse ' T6.3A/250V 1
R3465 SERIES ER3465SERIES 1 English
Operating Manual

*1: ADVANTEST provides the power cables for each country.

[l Re-calibration

This instrument needs re-calibration of frequency standard source and
CAL QUT signal.

To satisfy the accuracy of the measurement, execute the re-calibration
once in a year at least.

See the page of "Guarantee" at the end of this manual for the inquiry
about the re-calibration.

Mar 16/96 Preface-3*
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INTRODUCTION

This chapter gives a brief explanation of product, its

working environment and operational precautions. Read
this chapter before you use the product.
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1. Qutline of Product

R3463/3465 is a modulation spectrum analyzer which can analyze digital modulation such as
measurement of modulation accuracy, transmission velocity, etc. in addition to conventional spectrum

analyzing.

1-2

The measurement frequency range is between 9 kHz to 8 GHz for
R3465 (9 kHz to 3 GHz for R3463) which covers digital radio
frequency ranges.

The span accuracy of undert1% {span=5MHz) is realized by
introducing DDS {Direct Digital Synthesizer) system.
Measurement frequency range : R3463 ; 9 kHz to 3 GHz

R3465 ; 9 kHz to 8 GH=z

Frequency stability . Residual FM; under 3 Hz P-P /0.18
Drift; < 20Hz

Frequency span accuracy 1 < +1% (span=5 MHz)

Resolution bandwidth 1 5 MHz maximum

TRANSIENT mode is equipped which measures modulation accuracy
of digital modulation signal/burst signal, OBW, ACP, etc. at high
speed.

Parameter for standard measurements corresponding to various
communication types (PHS/PDC/NADC) can be set automatically.

According to installing an optional function, parameters for standard
measurements corresponding to G3SM, DCS1800 and DCS1900
communication types can be set automatically. (Only R3468)

Functions that are in frequent use such as occupied bhandwidth
{OBW), adjacent channel leakage power (ACP), harmenic distortion
measurement (HARM), etc. are put at independent keys to improve
the operational performance.

Easy of display viewing are improved by introducing 6.5 inch TFT

color liquid crystal display. It's also easy to carry with a mass of only
17 kg.

May 10/98
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2. Operating Conditions

B Operating environmental conditions

Do not expose the If any power line noise affects
analyzer to: the instrument, use a noise
- -'Dﬁ' Sot suppression filter.
. Sunshme
s 2o : O —
oo 0 :ﬁ I
o Dust ; —r
a ° O a 'r
004
°0 © @
:\ ’ ( Corroswe
Gases -
i
7N\
-V_il:)_fatior_] ' Line Filter

Figure 1-1 Operating Conditions

Environmental temperature:
0 °C to +50 °C (Operating temperature
range)
-20°C to +860°C (Storage temperature range)
Relative humidity: RHB5% or less (Non- condensing)
Place without corrosive gases
Place without exposed to direct sunshine
Place without dust
Place without vibration
Place where there is minimum noise

The instrument is designed to resist noise from AC power lines. However,
you should still take steps to minimize power line noise. If necessary,
install a noise supprassion filter.

For highly accurate measurement, turn the power ON after the instrument

temperature has reached the room temperature level, and warm up the
instrument for 80 minutes.

May 10/96 1-3
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2. Operating Conditions

[l Installation

1-4

Air cooling fan of the exhaust type is built into the rear panel. Do not close

this outlet,

w!ﬁ!!! NERST The rear panel

shall be 10 cm or
more distant from
T the wall.

Figure 1-2 Environmental Conditions

Jan 12/96
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3. Power Source

Il Checking Power Requirements

WARNING !
Safely use R3463/3465 according to the power requirement.
R3463/3465 might be damaged to the case not following the power

requirement.

The power requirement of R3483/3465 is shown in the following.

Table 1-2 Power Supply Specifications

100V operation 220V ¢ operation
Input voltage range W0 Vio132V 198 Vto 250 V
Frequency range 48 Hz to 66 Hz 48 Hz 10 66 Hz
Power Fuse | T6.3A/250V
Power consumption 300VA or below

Il Changing the supply voltage
The supply voltage of this instrument is automatically changed over
(100/240 V). Be sure to use a powser cable which matches the supply
voltage and conforms to the related standard.

Jan 12/96 15
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3. Power Source

[l Replacing the power fuse

WARNING !

1. Before replacing the power fuse, be sure to turn the power
switch OFF and remove the power cable from the outlet.

2. For continued protection against fire hazard, use a fuse of the
type and rating which maich the supply voltage.

Power fuse is accommodated in the FUSE holder on the rear panel.
To check or replace the power fuse, observe the following procedure.

With a flat blade, turn counterclockwise the cap of the FUSE
holder by approximately 90 degree.

D Flat blade

Take the falt blade off the cap, and the FUSE holder comes out
by approximately 3 mm.

Pull the FUSE holder out, and replace the fuse with new one.

Use a fuse which confarms to the following specification:

Input voltage range Fuse
AC90to 132V T6.3 A/250 V
AC 198 to 250 V T6.3 A/250 V

1-6 May 10/96




R3465 SERIES OPERATION MAMNUAL

3. Power Source

After replacing the fuse, re-insert the FUSE holder, slightly
push it by a flat blade and tum it clockwise by approximately
90 degree to put it in position.

May 10/96 1-7
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3. Power Source

Il Connecting the Power Cable

WARNING !
1. Power cable

1-8

e Use power cable of the attachment for the electric shock and
the fire prevention.

® Use power cable in accordance with the safety standard of
the country for use excluding Japan.

e When you connect power cable with the outlet, turn off the

- power switch. :

e When you pull out power cable from the outlef, have the

plug.

2. Protective earth

® Connect the power plug cable with the power outlet which
has the protective earth terminal.

® If the code for the extension without the protective earth
terminal is used, the protective earth will become invalid.

e (Case in which use of AC adapter (Three pins fo two pins
conversion adapler), the earth pin of the adapter is
grounded to the earth of the outlet, or connect ground
terminal of the rear panel with the earth of the ouiside, and
ground it to the earth.

(1) A three-pin power connector is insufficient for Japan, so a 3-pin-to-2-

pin adapter is provided. It is extremely important when using this
adapter for connection fo a power outlet to ground the ground pin
extending from the adapter.

| To AC power outlst
AC adapter

Ground pin

3-pin power cable

To be connected to ground "To the iaki'alyi:ez:';' ’

{2) AC power cable for overseas use.
Information of AC power cable for overseas use is shown on page
Plug-1* '
Refer to page Plug-1*

Nov 1/96
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4. Cleaning, Storage, and Transportation

J Cleaning

Wipe any dirt of R3463/3465 off with a soft cloth (or damp cloth). Attend to

the following points.

® Do not remain the fluff of the cloth and do not soak water into the
internal of R3463/3465.

¢ Do not use an arganic solvent (for example, benzene and acetone, etc.)
which changes plastics in quality.

B Storage

Storage temperature of this instrument is from -20 to + 80 degrees C. Do
not store it out of this temperature range.

In case that R3463/3465 is not used for a long time, cover with the vinyl
cover or put in the cardboard box and prevent dust. Keep it in a dry place
where dust and direct sunshine were prevented.

[l Transportation

When you transport R3463/3465, pack it to the first packing material.

Packing procedure

Wrap R3463/3465 itself with cushion material and put in the
cardboard box.

After putting attachment, put cushion again.

Shut the lid of the cardboard box. Fix the cutside with

- string or tape.

@ To carry the instrument by hand
To carry the instrument by hand, put it in a transit case.
The transit case is prepared as optional accessory.

Nov 1/96 1-9
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5. Notes on Use

I Case that abnormality occurs

When smoke rises from R3463/3485, turn off the power switch. Pull out
from the outlet. And contact to our company.

The address and the telephone number of our company are in the end of
this manual.

B Warm up

After the instrument temperature has reached the room temperature level,
turn the power switch ON and warm it up for 60 minutes.

1-10* May 10/96
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SRR 200

DESCRIPTION OF FRONT AND REAR
PANELS

LaSLotsOt

This chapter briefly explains each section on the front and

rear panels.
CONTENTS
1. Description of the Front Panel ... ...... 2-2
2. Description of the Rear Panel .......... 2-7
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1. Description of the Front Panel

[1:
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R3486 MODULATION SPECTRUM AMALYZER
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1 Liguid crystal display (LCD)

INTENSITY control

Soft menu display section

Soft-key

Power switch

PHONE 'connector

2-2

Displays waveform and measured data by color. The

whole display can be tilted.

CAUTION !

When this instrument is used in long hours at high
temperature, a blurred section may arise on the LCD
display. This problem comes from not a failure of the
LCD display.

If this problem arises, turn off the power and turn on

that.
The problem is solved.

Used to adjust the intensity of display (adjustable in the
range from approximately 70% to maximum intensity).

Maximurn 7 items can be displayed.

7 soft-keys are prepared, which correspond to the
software menu display on the left.

To turn the power ON/OFF.

8-chm earphone terminal to output AM or FM

demodutated voice.

May 10/26
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10

11

12

13

14

15

16

17

18

May 10/96

EXT KEY connector

LOL key

8YS key

REMOTE lamp
CNTRLR key
CNTRLR STOP key

SHIFT key

PRESET key

PROBE POWER

Drive A/B lamp

Eject button for drive B

1. Description of the Front Panel

Used to connect to an external keyboard {(option 15).

Used to cancel external control (while the REMOTE lamp
is lighting).

Used to set system functions {in LOCAL mode).
lights up in REMOTE mode.

Used to enter a contral function {option 15).
Used to start/stop a controi function {option 15).

Used to select SHIFT mode (expanded function). When
selected, the LED lights up.

Used to initialize the panel setting.

Power supply for accessories, such as active probe.
;PRDBE POWEt{f 1:NC
1 4 2.GND

_@]; 3:-12V
9Ny 4 +12V

Lights up while a memory card is being used.
Eject button for the memory card which is set in drive B.

Whan pressed, the memory card can be taken out of drive
B.

Memory card inserting slot for drive B

Memory card inserting slot for drive A

Eject button for drive A

Eject button for the memory card which is set in drive A.
When pressed, the memary card can be taken ouf of drive
A,

2-3
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1. Description of the Front Panel

MEASUREMENT Section

18

20

21

22

23

24

25

26

CW key
OBW key

ACP key

HARM key

ADVANCE key

TRNSIENT key
STD key

RCL key

SAVE key
(SHIFT + RCL)

ENTRY Section

2-4

27

28

29

30

31

32

33

34

FREQ key
SPAN key
LEVEL key
SWP T key
SWEEP key

REPEAT key

SINGLE key

Ten-key (expanded

function keys)

CAL key (SHIFT + 7)

Used to analyze spectrum of continuous waveform.
Used to measure occupied bandwidth.

Used to measure leak power from adjacent channel,

Used to measure harmonic distortion.

Used to test the transmitter or automatically execute basic
measurement (option 15).

Analyzes burst signal.
Sets the standard of transmitter test.

Used to call the set conditions and waveform which are stored
in the backup memory or a memory card.

Used to save the currently set conditions or waveform.

Used to select Center Frequency Input mode.
Used to select Frequency Span Input mode.
Used to select Reference Level Input mode.
Used to set sweep time.

Used to set sweep mode and trigger.

Used to execute continuously automatic measurement or
sweep.

Used to execute automatic measurement with one sweep
only.

Includes numeric keys (0 to 9) and a decimal point key. Can
perform expanded functions when pressed together with
SHIFT key.

Used to calibrate the instrument.

May 10/96
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35

36

37

38

39

B.S key

Unit key
GHz key
MHz key
kHz key

Hz key

BW key
ATT key

INPUT key

1. Description of the Front Panel

Used to correct the data input with ten-key or to input minus
(-} sign,

Used to select or set unit.

Used to input data by GHz, dBm or dB.
Used to input data by MHz, -dBm or sec.
Used to input data by kHz, mV or msec.

Used to input data by Hz or s, for channel designation, or as
ENTER key.

Used to set RBW and VBW.
Used to set the input attenuator.

Used to set transducer factors.

DISPLAY CONTROL. Section

40

41

42

43

44

45

May 10/96

Step key

Data knob

FORMAT key
WINDOW key
SCREEN key
COPY key

CONFIG key
(SHIFT + COPY)

Used to input data by step.

Used for fine adjustment of data input.
Pressing it on STD display screen in TRANSIENT mode, it can be
used as each item’s ENTER key.

Used to set trace mode, display line and limit line or to input iabel.
Used to set measuring window or multi-window.
Used to select the active display on split screen.

Used to output wave form to a printer, plotter and the file.

Used to set the conditions for a printer, plotter and the file cutput.

2-5
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1. Description of the Front Panel

MARKER Section

2-6

46

47

48

49

50

51

ON key
SRCH key

=CF key

=RL key

CAL OUT connector ;

INPUT connector

Used to display a marker.
Used to search the peak point.

Used to set frequency to the center frequency of the maximum
level of displayed waveform.

Used to set reference level to the maximum level of the waveform
displayed.

Qutputs level calibration signal, which is used for automatic
calibration,

B0-ohm N-type input connector. Can analyze the signal of
maximum input tevel +30 dBm, 0 VDCmax in the frequency range
from 9 kHz to 3 GHz for R3463 (9 kHz to 8 GHz for R3465).

May 10/96
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2. Description of the Rear Panel

@

7 BERIAL 1 /0

3 Rad

L] MARKING
SPACE

CE 0000 j
ey @

[ofo eJe

P EAT AR DA, AT A

BEPACVDLD XY TRANED

2

| SEMAL

1OMHE REF FouT
A% WARNING | byl iuad o W
'——...-, SR ST FARTE NI, ‘( o= =

)

AEPENTRST,
| MADE IN JAPAM

Vi
))

(0%

Mar 15/99

2/

External trigger input terminal

10 MHz reference frequency

Video output terminal
Cooling fan

GPIB connector

PIO connector

RS3-232 connector

Approximately 10k ohm input impedance. Starts sweeping at
the leading/trailing edge (selectable) of TTL level input signal.
This can be used for the gate signal input for gated sweep.

signal /O terminal
I/O terminal for 10 MHz reference frequency signal

tnput impedance :  Approx. 50 ohm
input level : -51t0 +5dBm
Qutput level : Approx. 0 dBm

RGB signal output eguivalent to VGA (640 x 480)

Exhaust coocling fan.

Connector for GPIB cable from external controller or plotter.
Connector for Centronics printer.

Connactor for external controller which is used to execute
remate control via RS-232 interface.

2-7
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2. Description of the Rear Panel

2-8*

10

11

12

13

14

15

16

X output terminal

Y output terminal

Z output terminal

Gate sweep control
terminal

21.4 MHz IF OUT

421.4 MHz IF QUT

Qutputs approx. -6 to +5 V ramp voltage proportional to
sweep.
Qutput impedance :  Approx. 1k ohm

Outputs video signal with detection in proportion to CRT trace
vertical deflection.
Output voltage » approx. 0to 2V (10dB / DIV)

approx. -3to 5V
Qutput impedance :  approx. 220 chm

Outputs +5 V (TTL High level) when the spectrum analyzer is
executing sweep, while 0 V (TTL Low level) when blanking.

Stops sweep and measurement when TTL Lo level, and
executes sweep and measurement when TTL Hi level.

Qutputs final IF (21.4 MHz) signal.

Bandwidth 1 Set resolution bandwidth

Qutput level . Approx. -15 dBm for the full scale on
CRT

Qutput impedance : approx. 50 ohm

Outpuis 2nd IF {421.4 MHz) signal.
Cutput impedance :  approx. 50 ohm

Indication for built-in option devices

AC power connactor

FUSE holder

3-pin connector. Center pin is for grounding.

Accommodates a power line fuse.

May 10/96



Dec 20/97

R3465 SERIES OPERATION MANUAL

FUNDAMENTAL OPERATION

This chapter explains the fundamental operation for those

who use this instrument for the first time.

CONTENTS

1. Initial powar-on ... ... e 3-2
2. QOperationkeys .......... ... ... .. 3-5
3. Annotatononthescreen ............. 3-9
4, Calibration ........ ... o 3-10
5. Measuring the powér level ............ 3-11
6. Measurement of Frequency ........... 3-15
7. Dynami'c Range and Sweep Rate ....... 3-22
8. Switching Standard Measurement

FUNGHON . v e e e et e e et e e e 3-24
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1. Initial power-on

Il Connecting to AC power source

3-2

With the instrument’s power switch turned OFF, connect
the attached power cable to the AC power connector on

the rear panel.

e s
’Q/\..?/\Q,’\

,’\0/\_/\/

AC power connector

Figure 3-1 Connecting the Power Cable

Connect another end of the power cable to an outlet.

WARNING !/

Connecting to an out-of-spec power source may damage
this instrument. Power specification of this instrument is

as follows:
Operation under QOperation under
100 Vo 220 V¢
Input voltage M t0132V 198 to 250 V
Frequency 48 to 66 Hz 48 to 66 Hz
Jan 12/96
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1. Initial power-on

Il Power-on

After connecting the power cable, turn ON the power switch an the front

panel.
S —— 1
g B OOE0 [oike)
=
=]
=]
=]
=]
L
Power swiich
'OFF ON

Figure 3-2 Power Switch

When the power switch is turned ON, the following screen appears on the
LCD. A few seconds later, the screen changes to the initial setting
screen.

"ADVANTEST" is displayed at the center of screen. (While this is
displayed, self checking is executed.

Jan 12/98 3-3
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1. Initial power-on

3-4

‘ A - T Yue 1994 Hov 15 1706 .
REF 0.0 dow A W-ite D_Olsk T
. Jto ®/ )
i T
X PR 4.000 GHz, SPAR .00 GHz
REY 5 Wiz VEW 5 Miz S 120 ma. ATT 16 40

Initialization screen after shipment (R3465)

When the instrument is used for the first time after shipment, the screen
shown on the above appears. In general, previously set conditions are
backed up, and a waveform under such cenditions is displayed when the

power switch is turned ON.

To reset to the initial sefting at shipment, press
keys.

CAUTION /

SHIFT

PRESET

and

The contenis of the PRESET can be changed by the function of the

saving.
Default IP: The initial setting at shipment.

Save REG#IP: Saves the present set condition.

Jan 12/96
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2. Operation keys

Il Panel keys and soft keys

This instrument is operated with panel keys and soft keys,

panel key

Software menu

|- L0 O 0 00

@}

Figure 3-3 Panel keys and soft keys

Pressing a panel key displays a software menu at right on the screen.

Press a soft key, and the corresponding function in the software menu will
be displayed.

Jan 12/986 3-5
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2. Operation keys

Press| FREQ |panel key, which is used to set center frequency, and the

following software menu appears at right in the display.

The software menu for FREQ | includes six items

i Center i
1 1
b m 4 as'shown in the figure at left.
1 Start 1
: ! The remaining one item is currently not used and kept
L 1
"""""" blank.
Stop
__________ Furthermore, the key in the software menu appeared
CF Sisp Size

in the red frame {"Center"” in FREQ at the initial

1
1
I
I
1
l
1
_} condition) is shown in the active condition that the
i
1
1
1

Freq setting can be changed.
Offset
Low I Lo ]!
i morel/2 | NOTE pmmm-m-- '.
IL i This menu | moret/2 ! is not provided to R3463,

@ Function of SHIFT key

To exacute the functions marked in blue above the panel keys, press
SHIFT
o key together with the corresponding key.

SHIFT .
Pressing L) key lights up the LED at upper left.

Example: To select calibration function.
: SHIFT CAL

Press | ¢p and | 7 | keys.

3-8 Jan 12/96
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2. Operation keys

@ Data setting

When a panel key and a soft key is pressed o set data, the function of
the pressed key and the current set conditions are displayed at upper left
on the screen, This display area is called "active area". Set data,
checking the values displayed in the active area.

- Active area

Tue 1954 Mov 15 37:08

: FiEE 0.0 dom Awite B_Dlork freq
‘ Ho a8/

: Center
: CENTER

JE . KUY MHE

Sta-t

il s

Step Size
[ (AL
Freq
0ffset
[ 1\ SR, .
Wﬂ’l \‘V&TW
i | X
CENTER 30.000 Mz SPAN 1.000 Mz | wore 172
REW 10 kiiz__ VEW 10 kHz  SWP 50 ms__ ATT 10 &8

Figure 3-4 Displayed active area

There are 3 methods for setting data.

| MMDISPLAY GONTROL WEE
Step key for setting by step size. .

. MEEE ENTRY

cAL

'y

Cen) (0 (8 ) (=i}

® & x
a3 R Data knob for continuously

| @ @ @ @ B changing data in units of

display resolution.

Set data with ten-key and unit key.

Figure 3-5 How to set data

Jan 12/96 _ 3-7



R3465 SERIES OPERATION MANUAL

2. Operation keys

3-8

O Ten-key and unit key
These keys are used to input numeric data.
Input a numeric value with ten-key, and press a unit key.

Te execute a function marked in blue above the numetic keys, use
"SHIFT" key.

B.S

Pressing key deletes the rightmost digit of the numeric value

which has been input with ten-key. This key is useful for correcting input
B.S
data. When no data is input, pressing - | key inputs "~{minus)" sign.

(O Step key and data knob

Step key is used to set data by predefined step size.

Pressing G;‘ key decrements the data, while pressing I;A]

key increments the data.

Data knob is used to set data in units of predefined display resclution. 1t
is very convenient for finely adjusting set data.

When pressed in label mode or setting data, it functions as ENTER key.
( Dialog Box (Setting Menu}, Error/Warning Message

The dialog box that is displayed to set the date or to select the printing

output or the error/warning message that is not erased automatically after
the specified time is cleared by pressing a panel key .

Jan 12/96
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3. Annotation on the screen

-Functions allowing data change (active area)
~Correction factor mark

~Level offset mark

~Reference level
L |-Trace display I-Date -Meriu
K _ l |
Wed 1997 Nov & 20:33
FEF 0.0 dbn A_Writa B_Elank Treq
10 dB/
\EEF Center
a
CENTER

30, poeT MiE 1

. ' Start

Stop

| =
Step Size

Il

. Freq

Dffset
\ I Corr |

Detector——\
Far
_-w—'—'_"- Lt
j/ FPNTER 3 SPAN 1.00 1/2 \
0.000 HHz 000 HHz nore
~1 _——"ROW 3 kHz _ *VBW 10 kiz  #SWP 200 ms ATT 10 dB UNCAL
i '

l-—UNCAL Message
: Frequency span

L-RF attenuator

Sweep Time
bee—Vfideo Bandwidth

—~Manual setting mark

“Resolution Bandwidth

——Center frequency

Frequency offset mark

L— 10 MHz reference frequency external setting mark

Figure 3-6 Annotation on the Screen
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4. Calibration

To execute measurement at specified accuracy, warm up the instrument for more than 60 minutes
after the power has been turned on.

3-10

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (150mm).

mmmmmmm

=
5

‘ ol
bt
R
)

!
(s

BNC cable

Figure 3-7 Connection for calibration

SHIFT CAL Fmm— ,
Press | @iy | . |7 {and

execute calibration.

It takes approximately 8 minutes until calibration is completed.

CAUTION f

Sometimes, there is a noise of switching in the instrument cn
executing the calibration. This is the noise that switches the RF
attenuator.

Nov 30/98
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5. Measuring the power level

SHIFT PRESET
Press @ | and keys to reset to
initial setting.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (150mm).

P

—

= DEEER
e 6B © 00 E:

e o6

DDOBHTT
J
0]
[G]
@
’

B s

O
o
3

ol

3

&

13
b~
)

Figure 3-8 Connection for power level measurement

Press| LEVEL |, | 0 [and | GHz [t9Bm keys to set
sec

reference level to 0 dBm.

Press| FREQ |, 3t o |and MHz | keys 1o set

center frequency to 30 MHz.

Dec 20/97 3-11
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5. Measuring the power jevel

3-12

Press | SPAN 5 land | MHz |keys to set

frequency span to 5 MHz.

Press | SRCH | key to display a marker at the

maximum level on the screen.

The level at marker position is displayed at upper right on the

screen.
- Tus 1994 Hov $517:13 | oo |
0.0 dBm A_¥rite B_Blank MKR 30.005 MHz
16 @8/ -5.50 (Bu )
f Fufl Span
SPAN
D, o MHZ
Zera Spon

'CENTER 30.000 Wiz SPAN §.00 WHz
RBY 100 kHr VBW 100 kHz SW? 50 ms ATT 10 dB

Figure 3-9 Power level measurement for 30 MHz CAL

signal

Jan 12/96
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5. Measuring the power level

@ Power level measurement by increased display resolution

Press | =RL | key to set marker level to reference

level.
R —— P o T e 1994ch1517293pm
MF 5.9 &n AUrite B_BTank HER 30 010 Wi
Ho &/ -5.88 dom
Full Span
SPAN
3.9 MH=Z
Zerno Span

SPAHN 5.00 Mz
100 kHz _ SW° 50 ms ATt 10 &8

Figure 3-10 Reference level setting

Press LEVEL

keys.

Press SPAN |, | 1 |and MHz |keys to set

frequency span to 1 MHz.

P ——— -
! RBW !
| B ! i 3 0 0
Press ! ;_ AUTO MNL j i ! !

and kHz | keys to set RBW to 300 kHz.

VBW 3], | 0 |and kHz | keys

to set VBW to 30 kHz.

Jan 12/96 3-13
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5. Measuring the power lavel

In the case that the displayed level is changed by the

changing of RBW at this time, press | =RL | again to

set to the reference level.

Press| SRCH |key to display a marker at the maximum

level on the screen.

The power level at the marker position is displayed at upper
right on the screen. :

X : Tue 1994 Wov 15 17342 [ g 1.
FEF 9.9 &w AW (ta B_Blonk WH 29.937 Mz
1 o/ -9.947 dim RBW

vsvj '
3 $=4 .
/ l \ REW: Spon

_ ;
/ A
/ \ |
/ ' \ o

CENTER 30.000 MHz SPAN 1.000 HHz AL Auto
300 itz *EW 0 kit SWP B0 ms . ATT 10 OB

Figure 3-11 Power level measurement by increased
display resolution

3-14 Jan 12/96



R3465 SERIES OPERATION MANUAL

6. Measurement of Frequency

Bl Measurement with normal marker

SHIFT PRESET
Press 4 | and - | keys to reset to initial

setting.
Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (150mm).

{0 0 0 D

ﬁ
=
E {
S
5
o]

3
@l
a]}
@
! ————
1@
:
L
=

BNC cable

Figure 3-12 Connection for frequency measurement

Press |LEVEL| ,] 0 |and | GHz +§e§m keys to

set reference level to 0 dBm.

Press |FREQ | , | 3 |, | ¢ |and MHz |keys to

set center frequency to 30 MHz.

Dec 20/97 3-15
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6. Measurement of Frequency

3-16

Press

SPAN

5

and

frequency span to 5 MHz,

Press

SRCH

key to display a marker at the

maximum level on the screen.

MHz |keys 1o set

The frequency at marker position is displayed at upper right
on the screen.

: ; _Tua 1994 Nov 15 37:57 Spat
REF 0.0 dbm A_W-ite B_Blank HKR 30.005 MHz
10 48/ -4.93 Joim
Full Span
SPAN
O . O Fgd 3 4
Zero Span
CENTER 30.000 Wiz SPAH 5.00 MHz
| REW 100 kHz VBW 100 kilz  SWP 50 ss ATT 10 4B

Figure 3-13 Frequency measurement for 30 MHz CAL

signal
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6. Measurement of Frequency

[l Measurement by frequency counter

For continuous carrier signal, frequency can accurately be measured in
COUNTER mode. '

When frequency is measured with normal marker, the measured data
corresponds to the position at which the marker is displayed and includes
errors related to span accuracy, display resolution, etc.

In COUNTER mode frequency of the signal is measured directly by the
frequency counter, so that measuring accuracy is increased to the
accuracy of reference source. However, when the difference in level .
between marker point and displayed noise level is 25 dB or less, or when
SPAN value is 1 GHz or more, measurement may not be accurate.

SHIFT PRESET
Press | @D and keys to reset to initial

setting.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL QUT and INPUT connectors on the front
panel with the BNC cable (150mm).

D DEEE: S| @
EEECOE oo @

MODDTon

9]

BNC cable

Figure 3-14 Measurement by frequency counter
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6. Measurement of Frequency

B-S

Press | LEVEL |,

s [ 1

y | O

and GHz |[*dBm
seC

keys to set reference level to -10 dBm.

Press | FREQ |,

MHz |keys to set

3|0 |and
center frequency to 30 MHz.
5 |land MHz

Press | SPAN

frequency span to 5 MHz.

Press | SRCH

keys to set

key to display a marker at the

maximum level on the screen.

Tue 1994 Nov 15 §7:58 ]

Span

© FEF ~10.0 dia A_Write B _Dlank WRR 30.005 Wiz
10 dB/. -9.98 dBm
Full Span
SPAN
Sy MHAZ
Zero Span

1]

|hlll i

" TENTER 30.000 Witz

ROW 100 kHz VOW 100 kbz Sw 50 ms

SPAN 5.00 WHz
ATT 10 dB

Figure 3-15 Display of maximum level at marker point

Press | CW

keys to set to COUNTER mode.

L | Counter !
Lon ][ o ];
Jan 12/96
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Jan 12/96

6. Measurement of Frequency

Press | Resolution jkey to set counter resolution to 1
| 1Hz :
Hz.

Then the frequency in MARKER maode at marker position is
displayed at upper right on the screen.

Mon 1995 Sep 4 14:34 I Coun
REF =10.0 dBn A W Tte B_Diank MRR 30,020 Hiz ter
10 daB/ -10.25 don st lon
LoF
CFo CIOHTER 1 kHz
SPAN 30.004000 Wiz
LA A e / \ Resalut lon
/ \ 100 Hz
fResalution
/ \ 19 Hz
Counter
VT OFF 1§
HKR Hove
FOF -
CENTER 30,000 MHz SPAH 5.00 Miz refurn
BBY 100 kHz__ VEM 100 kHz _SWP 50 ms ATE 10 dB

Figure 3-16 Frequency measurement in COUNTER mode
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6. Measurement of Frequency

[l Convenient functions MKR=>CF, MKR->REF

3-20

@ MKR=CF function
This function makes the frequency at active marker position the center

frequency.

It is very useiul to, for example, adjust unknown frequency to center

frequency.
<When peak level

Press

of waveform >

=CF key_

<When not peak level of waveform >

Press

MARKER

Then the frequency at peak level point on the screen
becomes the center fraequency.

ON key, and turn the data knob to move

the marker to the frequency point which Is the center

frequency.
L e 1 L0 Markeres . | MK s CF |
more 1/3 Marker= MKR=>CF
Press | ot 1= land ! !
1 1 1 1 1 1
b —— - -1 L e = )
keys.
REF 0.0 dom A_Wite B_Blank WH r»oo.ogamlm}zgSm Yoy 152009 Markerd
o o8/ -23.52 dBm
) R OF
MARIKER -
S20. 05 MHZ
n MCR * Ref
Il | WKR + Hars
Al o
[ \ CF Step
j \ Deita +
r \ S -
H*' ‘ ‘ retuen
EEHTER 50C.058 MWz ’ SPAN 2.00C Miz more 1/2
© 1 RW 30 kHz VEBW 30 kHz SWP 50 ms ATT 10 d8 :
Figure 3-17 MKR=CF function
Jan 12/96
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8. Measurement of Frequency

® MKR=REF function
This function makes the level at active marker position the reference

level. ‘
It is very useful to, for example, adjust the peak level of waveform to

reference level.

<When peak level of waveform >

Press =RL | key.

Then the peak level an the screen becomes the reference
level.

<When not peak level of waveform >

MARKER
Press ON key, and turn the data knob to move

the marker to the level point which is the reference level.

---------- b rFem————————— Fem————————————
| more1/3 | | Marker= | I MKR=Ref |
Pre | 13 1 1 nd i 1
i i i 1 1 1
i ol B v mt vt o vt ot s o ! Lt v vt s vt o o e g ol
keys.
o ) Tue 1994 Hov 15 18:34 [
FEF -Z3.6 dom AW Tte B_BTook W 500058 Wiz Harkert
o a8/ ~23.69 dbu
r—a MKR + CF
"IREF| LENEL N
=Z 38 HBm I|
HXR + Raf
] I
} HKR + Hacw
HKR +
} £F Step
Palta +
Spon
{ return
. GENTER 500.058 MHz SPAN 2,000 MHx wore 1/2
‘[REw 30 KMy VAW O KHr  SWP 50 ms  ATT 10 BB

Figure 3-18 MKR=REF function
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7. Dynamic Range and Sweep Rate

SHIFT

Press P

setting.

the front panel.

PRESET

and keys 1o reset to initial

Connect the N-BNC adapter to the INPUT connector con

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (150mm).

( FC——] |
= %‘1755_@5 iy
=1 Mc=]w}

Sl

=|

=

=]
e
.-(L L6 8 Fsms5 @

BNC cable

Figure 3-19 Dynamic range and sweep rate

B :S

Press | LEVEL

b3

- ’ 1 1 0 and GHZ +dBm
gec

keys to set reference level 1o -10 dBm.

Press | FREQ

,| 0 ]and | MHz |keysto

3-22

set center fregquency to 30 MHz.

Dec 20/97
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Dec 20/97

7. Dynamic Range and Sweep Rate

Press | SPAN| , | 5 (, | 0 land MHz | keys to

set frequency span to 50 MHz.

Press 1

BW i RBW
1

and | MHz |keys to set RBW to 100 kHz.

Then display noise level decreases by 10 dB, expanding the
display dynamic range.

VBW 1 | 1| |0 |and | KHz

keys

to set VBW to 10 kHz.

Setting VBW to approximately 1/10 of RBW averages noise
level and obtains wider dynamic range.

Here, setting to "auto" automatically sets sweep rate . |If
sweep time is forcibly set to, for example, 50 ms,
measurement cannot be made,correctly due to the error of
displayed waveform.

To obtain a high sweep rate, it is necessary to set as follows:

* Make RBW wider.

o Make VBW wider.

e Make frequency span narrower when RBW/VBW does not
change.

3-23
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8. Switching Standard Measurement Function

For the models which have the GSM/DECT/CDMA measurement options installed, it is necessary to
switch the system between the standard measurements. '
The switching operation is made as'a system function operation.

Press

L.CL

- e

o 1
I Comm. | . . L
then | | keys to display the dialog box in Figure 3-20.
1 System
1 I
__Wed 1995 Hoy 15 20:07
BEF <16.0 dim AWrite BHTanK Systen
10 a8/ Ref 10%
0¥ EXT
bate/Tine |
RS232
Communi cation Systen oPIn
PDC/PHS/HADG 1
| I ] . Current System: COHA ; 0 Others
Trace
Point
T
L
1 Im j Comm.
Sys_tam
‘CEHTER 800.000 MHz 'SPAN 5.00 MHz Revision
HESY 100 kiz  VBW 100 kHy  SWP 50 ms_ ATT 10 48

Figure 3-20 Dialog Box

Select a communication system (PDC/PHS/NADC {or GSM) or CDMA) with the data

knob.

Press the

Hz

key or turn the data knob to determine the setting.

Then a box for a confirmation appears. If you want to make the setting effective, select

“Confirm". If making it ineffective, select "Cancel” and press the bz "key.

If the power is turned off once then turned on, the communication system to be
measured and the menu for measurement are switched. Then either PDC/PHS/NADC
standard measurement (or GSM standard measurement} or CDMA standard
measurement becomes executable according to your selection.

NOTE

- After the system is switched by using Comm. System, always execute a calibration.

3-24*
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BASIC OPERATION

This chapter explains basic operation, such as power-on
and initialization.

CONTENTS
1. When the Power is Tumed ON ......... 4-2
2. When a High Level Signal Exists outside the
Displayed Span  ................ ... 43
3. local Feedthrough ................. 4-5
4. Initiglization . ........... e 4-8
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1. When the Power is Turned

[l Reference frequency

ON

Table 4-1 shows the accuracy for the built-in reference crystal oscillator.
This instrument starts warming up the built-in reference crystal oscillator
when the power is turned ON.

Table 4-1 Warm-up time for built-in reference crystal osgcillator

Starting characteristic

{10 minutes after poweting up)

5X10% or less

Aging rate (after 24 hours operation) 2X10¢/day or less

Hl Setting

Turning the power ON invokes the setting which was effective when the
power was last turned OFF.

SHIET

PRESET

Pressing o and

keys initializes the panel setting.

Jan 12/96
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2. When a High Level Signal Exists outside the
Displayed Span

For proper level of measured signal, mixer input level must be -10 dBm or less. Exceeding this level
causes input mixer to saturate or distort, leading to inaccurate measurement such as dropping of
display level or increased spurious. Therefore, it is necessary to attenuate the signal to measure
down to a proper level.

For base band (0 to 1.7 GHz or 0 to 3 GHz) of R3463 and R3465, all input signals in the band are
added to the mixer. Therefore, depending on the signals to measure, saturation or distortion may
occur due to high level signals out of display screen. To avoid this, 2 methods are available:

@ Before starting measurement, check the maximum level of the signal, with span set to "Full
Span".

@ With the setting of input ATT incremented by 10 dB, check that signal levels in the display level
do not change.

In 1.7 to 8.0 GHz range of the R3465, signals are added to the mixer via preselector and therefore the
signals out of the measuring frequency range are suppressed by approximately 70 dB, relieving the
distortion due 1o the signals out of the bandwidth.

For example, when 2nd-order harmonic of 850 MHz or higher frequency is measured, the fundamental
harmonic is suppressed to obtain wider dynamic range.

Following is a sample setting for method @:

FORMAT e T Ppo-sm-o- o 1
Press , Trace o Trace B :
1 | 1 i
Pomm———————— J E O J b o e 4
| StoreB |
and ! I keys to save the current waveform
4
in trace B,
MARKER }' '''''''''' ": :' """ 5/?;'":
Press ON , : more 1/3 : , : more : ,
I - A R P !
t 1
iTrace MKR land | SRCH |keys to move the marker on
) Move :
b o e e e ot

keys to set to

-
' more 373 | ! Delta MKR |
Press ] ’. a :

Delta Marker mode.

Jan 12/96 4-3
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2. When a High Level Signal Exists outside the Displayed Span

[ e o -
I
|

1 Trace MKR
o Move |

ATT

Press

1
1
and i. _E keys to select MNL,

and increment the setting of ATT by 10 dB with the step

key.

At that time, check that the reference level does not change.

MARKER 1
1
Press ON »

™
1
1
1
1
1
1
1
1
1
1
L
r

keys to adjust the maker at the peak of the waveform,

and read the level change.

Compare the currently displayed waveform with that saved in
trace B. When the level drop ts approximately 1 dB or less, it
is concluded that measurement can be made without
distortion or saturation.

4-4 Jan 12/36
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3. Local Feedthrough

With a superheterodyne type spectrum analyzer, spectrum is measured even when no signal is input,
because at the frequency corresponding ta 0 Hz, 1st iocal frequency coincides with 1st intermediate
frequency. This spectrum is called "local feedthrough®”. It can be used to check accurate 0 Hz
position, on the other hand it may narrow the dynamic range around 0 Hz.

Jan 12/96 4-5
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4. Initialization

It is possible to reset to the initial setting made at shipment or defined by user. The procedure for thig
is as follows:

SHIFT PRESET
Press @ !|and key to reset to the initial

setting.

4-6* Jan 12/96
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SAMPLE MEASUREMENT

This chapter explains how to operate the instrument,
showing several sample measurements.

CONTENTS

1. Measurement of Frequency ........... 5-2

2, Measuring the modulation frequency and

modulation index of AM signal . ........ 5-5
3. Measurementof FMWave ............ 5-13
4. Measurement of Pulse Modulated Wave .. 5-24
5. Spectrum Analysis of Burst Signal ...... 5.26
6. How to measure transmitter test . ... .... 5-27
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1. Measurement of Frequency

B Sample measurement of approximately 200 MHz signal source

@ Frequency measurement with normal marker
Display the input signal so that it can easily be monitored, and move the

marker at the peak point.

Press FREQ |, {2 (,| 0}, 10 |and MHz

keys to set center frequency to 200 MHz.

Press |SPAN |, |1 1|,[0], |0 [and | MHz

keys to set frequency span to 100 MHz.

Press | SRCH | key.

Then the frequency at the marker point is displayed at upper
right on the screen.

g

Tue_ 3984 Moy 15 14132 Soan

" REF 0.0 din A_Write B _Blank MKR 201.1 MHz
10 48/ -5.560 dBm

Full Span

SPAN
Tyu o FMHZ \

Zaro Span

CENTER 20G.0 MHz SPAN 100.0 HEz
RAY 1 MHz VBY 1 HHz SWP 50 ms ATT 10 68

Figure 5-1 Frequency measurement with normal marker

REFERENCE

Measuring accuracy = *({Reading of marker frequency x
Frequency reference accuracy + Span x
Span accuracy + 0.15 x Resolution

bandwidth + 10 Hz)

5-2 Jan 12/96
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1. Measurement of Frequency

& Frequency measurement in frequency counter mode
Select frequency counter mode, and set counter measurement resolution.

CAUTION !

1. In the following cases, frequency counter mode may not display
correct value.
¢ When span > 1 GHz
o When the difference in noise level from marker point value is

25 dB or less

2. Frequency counter mode cannot be used with SIGNAL TACK

mode, :

Press CW |

1 I 1
1 i |
pand 4 qoHz !

L -

| Counter |

| f
I [
L ——_ 4

Set key to ON to enter frequency counter

Then the frequency at marker point is displayed at upper right
on the screen with 10 Hz resolution.

In this mode, frequency of input signal can be measured even
when the marker is not on the peak point.

Tuz 1994 Nev 15 14:33

REF 0.0 dbn A Writs B_Blank WKR 201.1 Wiz Eourter
el . ~15.67 dBm Resolution
TRl 1 kit
SPAN 200.00000 iz

iodl. o e Reselution

100 Hz

Resulufinn -
16 Hz

Resolution
1 Hz
Counter
o s
MKR Move
" CENTER 200.0 Miiz SPAN 100.0 Wiz return W
REW 1 MUz VY 1 Mz SWP 50 ms ATT 10 dB

Figure 5-2 Frequency measurement in frequency
counter mode

Jan 12/96 5-3



R3465 SERIES OPERATION MANUAL
1. Measurement of Frequency

REFERENCE

Measuring accuracy = *(Read value of marker frequency X
Frequency reference accuracy + 5 Hzx N
+ 118D)

LSD : Least Significant Digit

N: f

Frequency band orlder °
mixer
9 kHz to 3.0 GHz N =1

1.7 GHz to 7.0 GHz N =1
6.9 GHz to 8.0 GHz N =1

5.4 Jan 12/96
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2. Measuring the modulation frequency and modulation
index of AM signal

Compared with time-domain oscilloscopes, a spectrum analyzer shows

excellent performance in measuring signal of low modulation degree, such as residual AM and residual
FM.

Time-domain measurement calculates the modulation index of AM wave using the following formula
{see Figure 5-3 (a}).

m = {{Emax - Emin)/(Emax + Emin)} x 100

With the spectrum analyzer, we can read the level difference of the sidebands to the carrier in dB.
{See Figure 5-3 (b).)

in addition, the modulation degree of the modulated signal with respect to higher harmonics can be
obtained individually. Especially when modulation degree is low, time-domain measurement is in units
of 2%, while spectrum analyzer can measure down to less than 0.02%.

The measuring accuracy becomes higher in LINEAR mode when modulation degree is equal to or
higher than 10%, while higher in LOG mode when modulation degree is lower than 10%.

EC
By, 1 (Ese-Eo) [dB]
Emax"Ernin ESB'EG +6
m(%) = X100 m{%) = log-
Emax + Emin 20
{a) AM signal measured on time domain {b) AM signal measurad on frequency
(linear scale) domain (log scale)

Figure 5-3 Measurement of AM signal
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2. Measuring the modulation frequency and modulation index of AM signal

l Sample measurement of AM wave of low modulation degree and

high modulation index

Measurement is made on time domain with linear scale

reference level.

In this example, carrier is set to 903 MHz.

Press | FREQ |, [ 9 |, | O, | 3 |and

Display the signal to measure, and adjust the peak to

MHz

keys

andthen { SPAN [, [ 2 1, | 0 land

MHz | keys.

of signal level is equal to the reference level line.

Press| LEVEL |key, and turn the data knob so that the peak

Tua_ 1984 Hov 15 19:08

Level

; REF - =5.1 dBm A_Write B Blank HKR 903.22 HHz
- 10 dB/f -5.43 dbn
REF| LENVEL '\
=2, 1 dpm f \

o
dii/div } :

Lo R

7
/ \ Units
\ Ref (ffsat

- CENTER 903.00 MHz SPAN 20.00 MHz
fa s}

BBY 300 kiz VBW 300 kHz SWP 50 ms ATT 10

modulation frequency.

5-6

Figure 5-4 Adjusting the signal level

| i
P BW nd | 1 keys to select MNL
ress a : L } Y s
[ .

and set resolution bandwidth fo 3 times or more of

May 10/86
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2. Measuring the modulation frequency and modulation index of AM signall

Fem=mmm———— 8|
! Linear !

Press |[LEVEL | and | | keys to set the
I h

vertical scale to "Linear".
F—————————- b

Press SPAN | and

Zero Span mode.

FORMAT pommommmees 1 r

Press ,

keys to set trace detector to "Sample”.

Press |LEVEL | key, and turn the data knob so that the

peak of signal level is equal to the reference level line.

Trigger

, 1
1
Press | SWEEP |, 1 gource

Swp Time

I !
|
Press SwpPT | and : I keys to select

| Mgy g p—y— d

MNL, and operate the step key to set sweep time to a

value which makes it easy to monitor waveform.

r——— i maem—m—— =
| H 1
Press!| “SN9® 1 to stop the sweeping temporally.
o e J
MARKER b iailte g
! Peak '
Press ON and | 1 keys to move the
S i — o

marker on the peak of waveform.
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2. Measuring the modulation frequency and modulation index of AM signal

The period of modulated wave T(s).

Tue 1994 Nov 35 1912 | dorker

REF 194.8 oV A_Write B_Blank MKA 11.10 ns
- LIN x1 . =426.023 v
; NHormal MR

pts el L L L
i A V| -

A R
MINENIR
NIRRT .

B A e

MKR GFf

N
CENTER 903.000000 Mz SPAN 0 Hz more 1/3 1
RAY 1 kHz SVBY 1 kHe *5WP 50 ms ATT 10 df 1

Figure 5-5 Measuring the period of modulated wave

key and set 1 1/Delta MKR ikey to ON to obtain

modulation frequency.

MARKER U, K
Normal MKR
Press | ON and | | keys to move the
1 |
e e e e = -

marker to the maximum point of waveform, and record

the level (Emax value).
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2. Measuring the modulation frequency and modulation index of AM signal

With data knob, move the marker to the minimum point
of waveform, and record the level (Emin value).

Assign these values to the following formula to calculate
modulation index m.

! REF 1948 ¥
: LIN x1

Tue 1894 Hov 15 19315 [ o~ |
A_Write O_Dlank MKa 90.09 Hz Harker
-426.023 W

DELTA MK A

AL A
il A L

W
BN IERRIR

®aB Puun \i
VLA T
\ | \ / j \ / =
HKR St
v / Vo v} ‘Ep’
Disp Level
_
BT R RM s oTBE" e 22
Figure 5-6 Modulﬁtiﬁn freqﬁency 6f AM ﬂave

" REF 194.8 v
- LIN xt

- Jue 1994 Hov 15.19.'.16
A_Write H_Blank MKR 9.100 ns

Harker
47.55 nV

Lo I A AN A
[’ / \ \ \ / Deita MKR
AL ] (e
NI

Multi Ml(l‘\."|
v W
MKR OFF
CENTER 9503.000000 MHz SPAN O H= more 1/3
: HREW 1 kHz =vEW 1 khz *5WR 50 ws ATT 10 dB
Figure 5-7 Modulation index of AM wave
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2. Measuring the modulation frequency and mod

ulation index of AM signal

Bl Sample measurement of AM wave of high modulation frequency

and low modulation index

Measurement is made on frequency domain of log scale.

Press

Press

center

SPAN | key, and operate the step key to set

frequency span 1o a value which is greater than twice the

modulation frequency but smaller than 10 times.

FREQ | key, and turn the data knob to set

frequency to the carrier frequency.

. " Tue 1994 Nov 15 19:27 [ Frog
—%.7 dbm AWrite B_Blank

REF

. flo dB/

Center

CENTER

JUSE WU FAHE
Start

i

il g

} 1\ Step Size

|
I
NN Frea
]

AR

o e e

LENTER 503.00000 MHz SPAN 50.0 kHz more 1/2
. REW 300 Hr *VBW 300 Hz #SWD 1.2 5 ATE 10 d8

Figure 5-8 Setting of center frequency

MARKER r

Press

| 1
ON and i i keys to move the

marker

5-10

10 the peak of the carrier.
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R3465 SERIES OPERATION MANUAL
2. Measuring the modulation frequency and modulation index of AM signal

return ; Delta MKR ]
1 1
E 1

-
1 1

Press | and |
1 1

keys, and turn the data knob to move the delta marker to

the peak of the specirum of modulated signal.

From the frequency at delta marker point and displayed level
value, modulation frequency fm and modulation index m are
calculated using the following formulae. ‘

fm = Frequency at delta marker

m = |Og'1 ESB - EC + 6
20

Figure 5.10 shows the relation between Egg - E; [dB] and m
[%].

. . fm =10.0kHz
Tus 1804 Hov 15 19:29
FEF a7 dim AJWrTta B Blank WA 10.00 kHz - E
ho aas -30.26 & SB G
DELTA MKR = 30.26dB

1Y 9=

\
ﬂm(/ \“w H\M

Figure 5-9 AM wave of high modulation frequency
and low modulation index
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2. Measuring the modulation frequency and modulation index of AM signal

nl¥1100 <
A\
10 |- A\\\\
\\\\ |
1 \\\\
\\\\\\
0.1 N

AN

0. 01 AN
0 -1 -20 -30 -40 -50 -60 -70 -80 Ess-E. [dB]

Figure 5-10 Relation between sideband level-carrier level
{Ess - Eg} and modulation index m(%)
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3. Measurement of FM Wave

For FM wave, in general, carrier frequency fc,
modulated wave frequency Fm, frequency deviation
Afgeas Modulation index m, occupied bandwidth etc.
are measured.

Modulation index m of FM wave can be expressed by
Afgeadfm. The relation which makes the carrier lowest
when modulation index is 2.4, 5.8, 8.6, .... is obtained
to calculate modulation index m or frequency
deviation Af,.. (see Figure 5-11 (a) and (b)).

it is often the case with FM wave that we cannot
understand the content of modulation only with the
spectrum but can understand when FM component of
input signal is converted into and displayed by the
change of amplitude.

in this case, discriminator is used additionally. But
spectrum analyzer can detect utilizing the slope of IF
and B.P.F. The modulated wave thus detected is
displayed on the screen (see Figure 5-11 (c)).

When modulation frequency is low, set the horizontal
axis to Zero Span to operate as a fixed modulation
receiver. Measurement is made in time domain.
When modulation frequency is high, measurement is
made in frequency domain, and modulation frequency
is obtained from sideband frequency.

When modulation index m is small (approximately 0.8
or iess), m is obtained from the relation between

carrier level and 1st sideband level.

May 10/96

50kHz/div
fm=b0kHz
m =56
Afoenc= fm><m_
= 112kHz

1 carrier

{a) Spectrum of FM wave _
Lol _ et

0. 8

0. 4

2404 B.693 ¢ 14.98
5.520 1L7§

(b} Relation of carrier amplitude to
modulation index

Waveform displayed on CRT

gAmA
YA

'BPF characteristic

)

 Spectrum of FM wave

{c) Direct viewing of FM wave ‘

Figure 5-11 Measurement of FM wave
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3. Measurement of FM Wave

[l Sample measurement of FM wave of low modulation frequency

5-14

Press | FREQ | key, and operate the step key or data

knob to adjust the carrier at center frequency.

RBW |

i
. 1 1
Press |BW/| and oo | [ || keys to select MNL,
L .|

and operate the step key to set resolution bandwidth to 3

times or more of modulation frequency.

Press |LEVEL | key, and turn the data knob so that the

peak of signal level is equal to the reference level line.

Tue 1994 Nov 15 18:41 [

Level

REF -0.5 dBm A_Write B_Blank
16 ¢B/

di/div

REF| LEVEL
d

il _ /

/ Linear
/ \
Lnits
Ref Offsat

— 1 (I

R

" CENTER 903.000 MHz SPAN 5.00 MHz
RBW 100 XHz VBW 100 kHz SWP 50 ms  ATT 10 did

Figure 5-12 Adjustment of signal level

1
Press | SPAN | and | keys to enter
1

Zero Span mode.

Jan 12/96
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3. Measurement of FM Wave

Press FREQ | key, and operate the step key or data

knob to change the center frequency so that the
modulated waveform is displayed at the center on the

screen. -

Trigger
Source

I
Press | SWEEP i

1 1
SWPT I ! ,
Press . and : ]! keys to select
L A

MNL, and operate the step key to adjust sweep time so

that modulated wave can easily be seen on the screen.

MARKER

Press ON and i Peak i keys
b e J
: |§ng§’1’2.; dbin A_-\w-h-‘lte B_Blar;k WKR ?.zooT;;: 1994 How 15.19:6 Posk
- 1334 e Hext Peak
; M‘\RK R ﬂ ﬂ
f‘ Z Hext Peak
J ’ { 1 Left
. Hext Pe.a?(
A RNERARILR
s e =
A T 4 Hext Min
¥ \uﬂ" 1 | _
w P i Cont Psak
TN oFF |
- CENTER 803.001660 Miiz SPAN 0 Mz nore 1/2
| bREW 3 Kz VBY 3 kHr  %SWP 50 me  ATT 10 48

Figure 5-13 Moving the marker to the peak of
modulated wave
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3. Measurement of FM Wave

keys to move the delta marker to the adjacent peak with

the data knob.

e=———————— 1 o=
P ! more 1/3 | d set i 1/Delta MKR It ON to
ress and se 1 11O
S j { [awro ] [me ]
calculate modulation frequency fm
1
fm =
T(s)
REF -12.8 ;!Bm 7 _Write B_Blank WRA 1&3.7T:u|:' LR B A5 AT Marker
HO dB/ -0.05 4B g
Markers+
DELT MR
Fixed MKR

NN
I

HHi T s

Hy e b ]

]

. CENTER 903.0016B0 MHz SPAN 0 Hz wore 2/3
. [«RBW 3 kMz VBW 3 kilz  #SWP S0 ms  ATT 10 4B

i
|
|
|
|

Figure 5-14 FM wave of low modulation frequency
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3. Measurement of FM Wave

Il Sample measurement of FM wave of high modulation frequency

and low m value

Jar 12/96

Press | SPAN key, and operate the step key to set

frequency span to a value greater than twice the

modulation frequency but smaller than 10 times that.

Press | FREQ | key and turn the data knob to adjust

carrier frequency at center frequency.

Tue 1994 Noy 15 19:57
ii‘g'ﬁdag.s Tom AWrte B_Blank Freq

Center

CENTER
SUS e aouT MHE
/l

AL A
A / [T \ Al s
\ RN RRVA|
VN / I -
L/ Y \ o

Start

¥ ' W e o |
CENTER 903.00050 MHz SPaN 560 kHz more 1/21
REW 1 kHz VoY 1 kHe SWP 10¢ ms  ATT 30 dB

Figure 5-15 Adjusting carrier frequency at center
frequency

MARKER :' __________ "}
Press ON and | | keys to move the
| I

marker on the peak of carrier.
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3. Measursment of FM Wave

5-18

Tue 1954 Mov 15 19:52 : Pe;‘.qk 7
REF -2.8 dbn A_Write B_Blank MKR 903.00040 MHz
10 ¢/ ~11.05 JBm
: Hext Peak
MARKER )
gO3. BOp40] MHE /\ Noxt Poak
AN A A
1 1| Hext Peak
nL L1 VLl e

\ / \ / / Min Peak
\ /LY \ o e
; b

Cont Peak
CENTER 503.00050 MHz : SPAN 50,0 kHz nore 1/2\
RBY 1 kH> VEBW 1 kHr = SWP 100 s ATT 10 4B
Figure 5-16 Cartier peaks
premEmmm——_———_——— A FEEmmm————— | |
I moret1/2 | |  return | | Delta MKR |
Press : Ly i and : :
N - )

keys and turn the data knob to move the delta marker to

the peak of adjacent sideband signal.

Then the displayed frequency value for the marker position
becomes the modulation frequency fm.

Tue 1994 Nov 15 19:53

: EFdéﬁ'B JEn A_Write B_Blork HKA 13.33 Egz Harker
| - Hormal MKR
DELTA MKR b
1200 kKHZ
; /i .
A

\ TP
A/ / [ —
\/ v \ Waltl N |

HKR OFF

ENTER 903.00050 WHz SPAN 50.0 kiiz nore 173
REW 1 kHz VBW 1 kHz SW 100 as  ATY 10 o8

Figure 5-17 FM wave of high modulation frequency
and low m value
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3. Measurement of FM Wave

Il Sample measurement of the deviation of FM wave peak (aAf peak)

Press

BW

1
and | keys to select MNL,
1

and operate the step key to set resolution bandwidth to a
value which includes main sidebands (5 times the

modulation frequency or more).

Press

FREQ

key and turn the data knob to adjust

center frequency at the carrier frequency.

Tue 1954 Nov 15 20302 [ Froq

10 an/

EF -2_8 dBm

A_Write B_Blank

Center

CENTER

a3

. i

BANPCIV A

i

']

ETER 903.00050 HHz
REW 10

kliz

VYBY 10 kHz SWe 50 ms

SPAM 0.0 kHz
ATT 10 48

nore 1/2}

Figure 5-18 Adjusting center frequency at the carrier

frequency

Press

SPAN

key and operate the step key to set

Jan 12/96

frequency span to a value which makes it easy to

monitor waveform, according to peak deviation.
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3. Measurement of FM Wave

5-20

From the waveform, measure Afyeax peak-

fallowing formulae.

Af[::teak peak

Afpeak =

Afpeak
fm

m=

®  When afj.q is small

AMoeak peak = Frequency at delta marker

Afpeqc @and modulation index m are calculated using the

= 5.30 kHz
= 1
A.lzpealc = — A'I:peak peak
= 2.65 kHz
o - Tue_1994 Hov 15 20:00 [ i’
| REF -2.0 dom W TTe B BTk WA 5T Wis . Harker
ko dB/ -0.28 48
2 Hormal MKR
DELTA MKR , haSnrengna
3. K= N‘W I'RAd v vmfm
e, i R
i W i
J\fljlvﬂv - “Auﬁuﬁh; Sig Track
) Wik
Paak
\
Multi MKR
HKR OFF
CENTER 903.00050 HHz SPAN 50.0 kiiz pore 1/3
MEBY 10 kz  VBW 10 kHz _ SWP 5O ma  ATE 10 o

Figure 5-19 FM wave with small Af,..
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3. Measurement of FM Wave

®  When af,., is large

Mieakpeak = Frequency at delta marker
= 295 kHz
1
Afpeak = — Afpeak peak
= 147.5 kHz
Tue 1994 Nov 15 20:07 [ -
FOF 2.5 dbw AW Tte B Btank WA 5 10 20 1020071 Marker
Ho dBf ~0.30 dB
Hormal MKR
DEL{TA MKR X '
2898 kH IR
LR Delta MKR
N
Mult] HKR
- I U .
Yt 1\ ( WKR OFF || .
¥ ; g NMM
- ENTER 903.000 Wiz SPAN 1.000 MHz ware 1/3
*+REW 10 kHz VBW 10 kir SYP 50 ms ATT 10 48

Figure 5-20 FM wave with large Af,.
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3. Measurement of FM Wave

J How to obtain m when FM modulation index m is small

For FM.wave with 0.8 or srnaller modulation_index m, the following
formula can be used.
2Egs Eeqs: Level of 1st sideband
Ec E. : Level of carrier
On the screen of log scale,

m =

M = log- Eeq-Ec + 8  Egs~ Eq: Difference in level between
g 20 1st sideband and carrier {dB]
Properly set center frequency and frequency span so
that carrier can easily be monitored, and adjust carrier
level to the reference level.

Press| FREQ [key and adjust center frequency with the data
knob.

Press| SPAN |key and adjust frequency span with the step

key.

Press | LEVEL kéy and adjust carrier level with the data knob.

From the center frequency displayed, read carrier
frequency fc. Then, read carrier level Ec [dBm] (see
Figure 5-21).

Tue 1954 oy 35 20:32 | Harker

.. REF -10.1 dbBn A Write B_BTank MKR S02.93996 MHz
|0 4B/ -10.60 dBu
al / \ N Delta MKR
\ / \ ,—/ \ Jig Track
\ | R o |

N/ N/ [—
VAN AN
\Yk// NuH:iH(Rj_

MKR OFF

- CENTER 903.00000 MHz SPAN 10.00 kHz nore 1/3
RBY 300 k- VBY 300 Hz SWP 230 ms  ATT 10 4

Figure 5-21 fc and E¢ of FM wave
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3. Measurement of FM Wave

MARKER :-“_I;’_e;l:__“:
Press ON | and i i keys.
L o i it ot it o o b b e w
[ e 1 | e | “
' more 1/2 E, i return iand i Delta MKR E
3 1 1 1 1

Press |
1

1
1
1
1
1
1
1
]
1
1
L
r
1
1
1
1
1
1
1
1
1
|
L

L [
keys, and turn the data knob to move the delta

marker on the 1st sideband wave, and read fgg and Egp
[dBm] values frem the displayed values for delta marker
position (see Figure 5-22).

Tue 1994 Hov 15 20:13 Marker

RiF ~10.1 i A Write B_Blank WKA 2.57 kiz
o dB/ -16.23 a8
Mormal MKR
DELITA MKR
2.0 RHEE
P\ / \ A
\ / \ / \ - Sig Track
\

/ / N/ / \
\ / 4 W \ / Peak
v =

TER S03.00000 MHz SPAM 10.00 kMiz nore 1/3
- |LREW 300 iz VBW 300 Hz SWP 230 s ATT 10 dB

Figure 5-22 fgp and Egg of FM wave

Calculate FM modulation index m using the following
formula.

Esg-Ec + 6
= ] ———
m = |og 20

Obtain modulation frequency fm using the following
formula or from the displayed frequency value for the
delta marker position.

fn = |fSB'fCI

Calculate frequency deviation Afgeqk using the following
formula.

Aflz:ea;lk =m X fm

Jan 12/98 5-23
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4. Measurement of Pulse Modulated Wave

The spectrum analyzer equivalently decomposes a wave to display higher harmonics and fundamental
wave which are included in the signal. When a pulse modulated waveform displayed in time domain,
as shown in Figure 5-23 (a), is converted to frequency domain, the spectrum which has an envelope
with carrier frequency Fc at its center can be obtained, as shown in Figure 5-23 (b).

When a pulse modulated signal, such as a radar signal, is measured with the spectrum analyzer, the
following items can easily be obtained.

® Pulse repetition frequency (PRF)

¢ Pulse width (z)

e Carrier frequency f{fc)

* Peak power (Ppc.)

® Mean power (P,..)

[ Main lobe
Side lobe Side lobe

T 3 1 1 1:[\ 7 \
PRF ¢

Side lobe j Side lobe

fc-1/z fe+1/z

{a) Time based display {b) Freguency based display
Figure 5-23 Pulse modulated wave

CAUTION !

1. The maximum input level of this instrument is +30 dBm, 0 VDC when the input attenuator
is set to 10 dB or more. Because pulse modulated wave such as radar wave tends to
have a high peak power, be sure to sufficiently attenuate the signal with coupler or the
like before inputting to the INPUT connector of this instrument.

2. Because the input level of the mixer of this instrument is -10 dBm, set the input attenuator

5-24

so that P, does not become greater than -10 dBm. To avoid the mixer from saturating,
set the input attenuator to the lowest value which does not cause signal level to decrease,
by lowering the input attenuator value in units of 10 dB from 50 dB.
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4, Measurement of Pulse Modulated Wave

[l Pulse width (v)

Pulse width {(z) is the inverse number of 1/2 the main lobe width or of side
lobe width. To obtain an envelope with sufficient resolution, it is
necessary to set resclution bandwidth within the following range.

Pulse repetition frequency (PRF)= 1.7 = Resolution bandwidth = 0.1/¢

M Carrier frequency (fc)

Measuring accuracy of carrier frequency (fc) depends on pulse width (o).
When 7 is small, main lobe becomes wide, making it difficult to find the
certer. To make the center clear, it is necessary to set SPAN/DIV to a
wider value than 1/z. Here, the accuracy of measured frequency is the
accuracy of center frequency under set SPAN/DIV value.

Il Peak power (Ppeak)

When resolution bandwidth of the spectrum analyzer satisfies the
following conditions, displayed amplitude is proportional to resolution
bandwidth.

Pulse repetition frequency (PRF)= 1.7 = Resolution bandwidih = 0.2/¢

Here, displayed amplitude value is proportional to resolution bandwidih,
and the relation between actual peak power P, (dBm) and displayed
amplitude value P, (dBm} is as follows.

Ppeak

P,peak - ‘x(dB)
a(dB) =2

= 20 log (r X 1.5 X RBW) « : Pulse attenuation factor

Il Mean power Pave (dBm)

Mean power P, (dBm) is calculated using the following formula.

Pave = Ppeak XPRF X7 PRF : Pulse repetition frequency (Hz)
T: Pulse width (s)

Jan 12/96 5-25
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5. Spectrum Analysis of Burst Signal

Gated sweep function enables spectrum analysis of burst signal.

Bl Measuring method

B5-26

Execute gate control with the gated sweep control (GATE IB) terminal on
the rear of the instrument.

Sweep is started at "Hi" TTL level (or open) and stops at "Lo".

Input signal and gate control signal must conform to the following
specifications.

Input si

Gate control
signal

gnal

RBW

5MHz to 1MHz 300kHz 100kHz 30kHz 10kHz

Aty | 2us or more 15us or 20us or 50us or 180us or
more more mors more
Aty 148 or more
Afy 16u5 or more
NOTE
To measure noise, select SAMPLE for detection mode.
Jan 12/96



R3465 SERIES OPERATION MANUAL

6. How to measure transmitter test

Il Measurement of frequency error (modulation accuracy)

Jan 12/96

Input a signal fitting to communication systems (PDC, NADC, PHS) in
INPUT connector.

Press | TRNSIENT

R I P

3

Pressi S1D  land set a communication type, a link,
I
i

etc. of the signal you want to measure with the data

knob and the step key.

Refer to page 7-81 for the details of set-up.

————————————————————

Modulation
Accuracy

Press and select the

___________

[on][oFF]

Press FREQ and set the center frequency of the

signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is

started.
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8. How to measure transmitter test

Il Measurement of OBW (Occupied Bandwidth)

5-28

OBW is measured in 2 modes of TRANSIENT mode and CW mode.

At the measurement in CW mode, RBW, VBW and Swesp Time can be
set optionally, but at the measurement in TRANSIENT mode, only the
measurement that fits to the standard can be performed.

@ Measurement in TRANSIENT mode

Press | TRNSIENT | 10 set TRANSIENT mode.

___________

Press and set a communication type, a

link, etc. of the signal you want to measure with the data

knob and the step key.

Refer to page 7-81 for the details of set-up.

o e o et L A A e e o M R sy e

1o select

F——————————

1

Press E AVG Times i and set average times with ten
F
1

Lon |[oFF]

___________

key.

Press FREQ | and set the center frequency of the

signal under measurement.

Jan 12/96
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6. How to measure transmitter test

By pressing | REPEAT |or | SINGLE | , the measurement is

started.
Tue 1994 Mou 15 13:85 T gy
FEF 3.0 dim A View B.Blank
10 48/ POC fl auta Levsl
O 2§.250 Kz Set
. | |REF| LEVEL
' 3O B
11
1
" AVG Times
:
[IIENTER 810,000000 MHz SPAN 124.992 kHz duit
WREW 300 kiz  VOW 300 kHz SWP 50 ms  ATT 20 &8 :

Figure 5-24 OBW measurement screen
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6. How to measure transmitter test

@ Measurement in CW mode

i H
Press | FREQ |! Center ! and setthe center
1 1
1 1
1 1

frequency of the signal under measurement.

oBwW
Press to display OBW measurement menu,
o Tue 1994 Nov 15 09:49 %
REF 0.0 dom A Prite B_Hi#nk
b0 @8/
oW %
&VE Times ,
o KR}
Paramater
Satup
WO O I " y
R 1.8951500 GHx SPAN BOO kHz Quli:
aaW 10 kHz - VEW 10 khHz SWE 50 wa ATT 10 4B

Figure 5-25 OBW measurement menu
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6. How to measure transmitter test

Setup

That sets communication types (PDC, PHS, STD OFF) which
STD

are set at

By this setup, the measurement of RBW, VBW, Sweep Time,

otc. are set automatically.

But the setup can be changed with | SWEEP | , | SWPT

Start measurement by pressing | REPEAT | or | SINGLE

Jue 1!
* FEF 0.0 dom AMrite B_Blank MKS 244.8 kiz
. o a7 2,09 dB
FE O 1]ess
ilser
Hantn !
Defina®
User
|
LENTER 1.8951500 GHz SPAN BOO kHz raturn
*REW 1 Witz AVl 1 ke sSSP 5.0 5 ATT 210 dB :

Figure 5-26 OBW measurement screen
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6. How to measure transmitter test

Il Measurement of ACP (Adjacent Channel leakage Power)

5-32

ACR is measured in 2 modes of TRANSIENT moede and CW mode.

At the measurement in CW mode, channel space and band width can be
set optionally, but at the measurement in TRANSIENT mode, only the
measurement that fits to the standard can be performed.

@ High speed measurement in TRANSIENT mode

Press | TRNSIENT | to set TRANSIENT mode.

___________

___________

etc. of the signal you want to measure with the data

knob and the step key.

Refer to page 7-81 for the details of set-up.

11 1
i i ACP i to select
11 1
11 1

rooTTTTTTTY
AVG Times !

[on][orr] |

___________

1

1
Press | and set average times with ten key.

I

I

Press{ FREQ | to set the center frequency of the signal

under measurement.
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8. How to measure transmitter test

By pressing | REPEAT | or | SINGLE | , the measurement is

started.
_ Tue 1994 Nov 15 08327 [ pop
ADIACENT_CUANREL_PUWER {POC)
futn Lavel
Result . Sat;
Adjacent Channel Power
IPeak Power] [Hean Power]
-100 kHz : —-63. 45§ ~78. 2 ag
EISVCREN 55, G4 -64. 31
58 kHz : —58. S3g —-65. 79Kl
100 kiz : JEEEEREEE] —7 8. BT
AVG Timas
Parameters )
Frequency 1 810.000000 MHz
Reference Level : ~5.0 dBa
Attenuator T10.0 dB
Buit

Figure 5-27 ACP measurement screen
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8. How to measure transmitter test

@® Measurement in CW mode

Press | FREQ

K

Center ! and set the center
|
3

frequency of the signal under measurement with ten key,

step key and data knob.

ACP
Press to display ACP measurement menu.
L - Tue 1994 Nov 15 08:51 P
! PEF 0.0 dBa A_W-Tta O_Biank MKR 1.0695199 Gk
1o dii/ 88,32 dia : Chaenal
Spacing
Specitled
Bondw ldth |
Pa:-mteri
Satup
Sereen :
[Sepa]
CENTER 1.A95150 6Hz SPAN 2.25 Wiz Quit
REW 30 kitr VBW 30 khir SW 50 ms ATC 310 off
Figure 5-28 ACP measurement menu

e o o el B e e e e e e e d

That sets the communication types (PDC, PHS, STD OFF)
STD

which are set at

By this setup, the measurement conditions of RBW, VBW,
Sweep Time, Channel Spacing, Specified Bandwidth, etc. are
set automatically.

But the setup can be changed with | sSweep |, | swPT |,
T q T
! Channel ! I Specified !
i Spacing i ’ i Bandwidth i

Lo ie e s m o me e e
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Jan 12/96

8. How to measure transmitter test

Screen | and set the
1
Ful [[Sepa !

measurement method of carrier and adjacent channels.

Press

Fult : Full swesp measurement
Sepa : Separated sweep measurement

Start measurement by pressing | REPEAT | Or | siNGLE
3 Tue 1994 Nov 15 10:00 |
REF 5.0 dom AW ite WR 1.39505“3 Gz AiCP
: po <8/ -94.81 dBe PHS Channel
' . T Spacing
r’i b Specifled
;’ 1| Handw1dth
-
Paramatar
i | ¢ e |
LENTER 1.835150 GHz SPAN 2.25 WHz
BEEW 1 ity *VOW 3 kHr w5 5.0 s ATT 10 0B Soresn
Jacent Chonmo | Pomer —(FilS) s v e
LOWERZ: -500 kiz -74.50 dB
LOWERL: =500 kHz “12.75 dB
UPPERL: 500 kiz -74.00 &8
. UPPERZ: 900 kiz =450 di
it

Figure 5-29 ACP measurement screen
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6. How to measure transmitter test

[ Measurement of antenna power

5-36

Press | TRNSIENT | to set TRANSIENT mode.

to select the

d

=

i
:

:

Press; FREQ [to set the communication channel or the

center frequency of the signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is
started.
; o - Tus_1994 Nov 35 13:54 | ant PRR
) ANTENNA POWER (HADC)
futo Lavel
Result Sat
fintenna Power : dBa
o
-Frame Power dBm
n
AVG Times
Paraseters
Frequency T §35.000006 Mz
Reference Lovel @ 0.0 dBm
Attenuator ; 10.0 4B
‘ [REF LEVEL
‘l?.2 dBm i Quit

FigLire 5-30 Antenna power measurement screen
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[l Measurement of leakage power

Measure the leakage power at Carrier OFF.

Jan 12/96

Press| TRNSIENT | and

measure.

CAUTION !

6. How to measure transmitter test

Refer to page 7-81 for the details of set-up.

When the selup is combined as follows, the leakage
power cannot be meastired.

Communication type Link Signal Type
PDC DOWNLINK
NADC DOWNLINK

PHS — Continuous

display leakage power measurement menu.

] ) . Tus 1994 Wow 15 09:38 | Carr OFF
HEASUREHENT PARAMETER {Sstup in the STOY
fwuta Lavel § -
Standard St
Type T PBC ™
rigEer
Link tOUPLINK
AUTD
Sync Type t N SYNC WORD { } _IE.?T:]
Codec : FULL RATE EXT Trig
Slopa
Heas Hode : 1 BURST
Trigger Source T MM
Root Nyauist Filter - ON
AVG Times
Paramoter Entry | () v 3
Fraquency 1810, 000000 ¥Hz -
Reference Lovel @ <5.0 dBn
Attaruator t10,0 B
Quit

Figure 531 Leakage power measurement menu
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6. How to measure transmitter 1est

Press | FREQ and set the communication channel or

the center frequency of the signal under measurement.

1
Press | AVG Times | and set the average times with ten

By pressing | REPEAT | or | SINGLE | , the measurement is

started.
- :  von 9% Jun 10,1502 TFransient |
] Heasurement Paraneter (Setup in the STO s
s . . Wave Fara
Standard . Trigger
Typo TS v
. . actrum
Link T IPLTHK SRR
Sync Type : BNIQUE WORD (6BBIIAFD)
Codec t FULL BATE .
Heas Wode 1 1 BURST wer
Trigger Sowrce T MM
Root Hyauist Filter © M “:ﬂ“'ﬂtim
ICI
Freq Heas Range © NORMAL Wirificd
- fute Level Set : UFF E—
Parametor Entry Rate/Duta
Fracuency 1 4,000000000 6Hz :
Referance Level : 0.0 dbm ) PHS Trons
Attenuator ¢ 10,0 dB - Timing
31D

Figure 5-32 Leakage power measurement screen

CAUTION !
The measurement range of leakage power at Carrier OFF
is under -30dBm.
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6. How to measure transmitter test

[l Measurement of symbol rate

Jan 12/96

Press | Tensient | to display TRANSIENT measurement

and set a communication type or a

link, etc. of the signal you want to measure.

Refer to page 7-81 for the details of set-up.

;. Pl
Press | retun ||
1 Fol
1 11
L 11

Press| FREQ | and set the communication channel or

the center frequency of the signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is

started.
- i Tue 1994 Nov 15 14:90 r
BIT TRANSFER RATE {PHS) RS AT
Auta Level
Set
Resul:
Bit Trensfer Rate Error : [
o 2
AVE Times
Paranetors
Frequenty P 1.895156000 GHz
Reference Level @ D.0 dBm
#ttenuator ¢ 10.0 @B
CENTER
1.895152000 GH= Quit

Figure 5-33 Symbol rate measurement screen
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RECORD AND OUTPUT

The record and output of the measurement data and the
setting are described in this chapter.

CONTENTS
1. Record to the Memaory Card . .......... 6-2
2. How to Qutput to the Printer .......... g-12
3. Outputfor Plotter ............... ... 6-17
4. QuiputtotheFile .................. 6-21
5. Setup for the Target Device

of the Screen Data Output .. .......... 6-24
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1. Record to the Memory Card

The memory card is used in this instrument as the media in which the current set condition and the
waveform data are stored. The features of the functions of the memory card are as follows:

e The memory card is adapted to the PC card guide line Ver 4.0 of the Japan Electronic Industry
Development Association (JEIDA) or to PCMCIA Release 2.0 of the United States of America
standards.

® There are two slot memory card drives and the two memory cards can be used simultaneously.

[l Usable Memory Card

e Adapted to JEIDA Ver.4.0 or higher ( 68 pin two piece connector).
TYPE1

e Only the following Memory types are permitted.
Common memory @ SRAM
Atfribute memory @ Any one of the SRAM, EPROM, MASKROM,
EEPROM, OTPROM or flash memaory is all
right.
& [ormatting
MS-DOS format.
Corresponding to the various kinds of memory size.

CAUTION !

Only the memory cards that are adapted to the PC card guide line
Ver 4.0 of the Japan Electronic industry Development Association
(JEIDA) or to PCMCIA Release 2.0 or higher of the United States of
America standards are permitted. Use the memory cards only after
making sure that those are adapted lo the standards as above, See
the page A-21 for further information.

6-2 Jan 12/96
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1. Record to the Memory Card

Il Memory Card Specifications

Table 6-1 Memory Card Specifications

Specifications Memory Card
Connector 68 Pin two Piece Connector
Interface in accordance with JEIDA Ver.4.0
Dimensions 54 (Width) X 86 (Length) X 3.3 (Thickness)
mm

Operating Environment | No condensation

Operating environment: 0 to 55°C
Storage environment: -20 to 60°C
Relative humidity: Less than 95%

Wirite protect Switching ON and OFF by the switch.
It is impossible to write if set to ON.

Il Contents of Storage to Memory Card
The followings are the contents that are able to be stored in the memory
card.

@ Set condition of the dispiay screen

@ The trace data and the table data

___________

1 ltem

___________

Trace data A,B
Connection factor
Limit line 1

Limit line 2

Jan 12/96 6-3
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1. Record to the Memory Card

Il Note on Handling the Memory Card

o Keep dust out from the hole of the connector.
[t causes defeciive contact or damage of the connector.

¢ Do not touch the connector with a material like a metal needle and so
on.
It may cause the static electricity destruction.

¢ Do not bend it or give a shock on it.

o Keop it away from water.

&4 Jan 12/96
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1. Record to the Memary Card

Il Insertion and Ejection of Memory Card

Jan 12/98

~ Drive lamp for B drive

— Eject button for B drive

R Drive B

l=

Eject button for A drive

- Drive lamp for A drive

Figure 6-1 Drive Slot for Memory Card

The drive slots for the memory card are on the right upper side of the
front panel.
Insert the memory card with the printed side up.

The drive lamp is turned on with yellow color when the
mamory card is inserted.

When the memory card is ejected, press the eject button
only after making sure that the drive lamp is turned on
with yellow color.

CAUTION !

The drive lamp is turned on with red color when the card
is given access. Do not press the eject button to eject the
memory card when the drive lamp is red.

In the case that the memory card is ejected when the
drive lamp is red, the data in the memory card is not
guaranteed.

6-5
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1. Record to the Memory Card

[ How to Initialize the Memory Card

6-6

Use the memory card that is not yet used only after initializing i,

Turn the write protect of the memory card to the side of
OFF.

WARNING /
Every data will be erased when the memory card that
have the stored data is initialized again.

Insert the memory card.

SHIFT SAVE !
Press <o RCL |and !
| |

Setup
MEM Card

mmmmmmmmmmm

I I
1 1
Press | or |
1 |
! |

______________________

initializing of the card that is inserted into each drive.

When the dialog box is appeared on pressing each key, select
"Confirm" by turning the data knob and press data knob to
execute the initialization.

Confirmation

Format Memory Card-A?

Confirm l | Cancel

[n the case of not executing the initialization, select "Cancel"
and press the data knob.

CAUTION !

The key operation on the panel is prohibited on
executing the initialization. :

The time that the initialization needs is different
according to the capacity of the memory card, but at the
end of the initialization the indication of "Conflrmation” is
disappeared. Furthermore, the memory card should noi
be ejected in executing the initialization,

Jan 12/98
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1. Record to the Memory Card

Il How to Store into the Memory Card (Save Function)

CAUTION /

1. In the case that the data in the trace A or B is to be stored, set
the trace mode in VIEW before execution. The waveform data
cannot be stored in WRITE or BLANK mode.

2. In the case that the prepared table data is fo be stored, execute
after setting the function in which that data is used in ON,

“Select Item™ is "Default” in both case of 1 and 2. Furthermore,
each item can be selected optionally by “Select ltem".

SHIFT SAVE : !

E’re!is 'II" y F{C:L y arld : RAM : ar\d
| 1
I 1

specify the drive of the memory card.

The drive A is on the lower side and the drive B is on the
upper side.

]

]

Press :
]

]

The screen shown in the Figure B-2 is displayed.

i Tue 1994 Hov 15 17:54 | soue T
- REF 0.0 dba A_Write OBlank Save File
 [10 a8/
Save
AV FIIT.E
RIlE 1= : i
il i it List
Reg/File
Enter
A Title
EHTER 4.000 6Hz SPAN B.00 GHz
REW 5 Milz VBY 5 HHz SWP 120 ms__ AET 10 4 Wi te
File List (MB/SVRLL __. 436270, bytes free) Protect
I | << Tilc Information >>>
FILE_006.DAT FILE_065.DAT 1984/13/15 [} Select
FILE_007.DAT 1856 bytes used Item
FILE_D08.DAT Setup: - 0 Ry
FILE_009.DAT Trace: I |AIB
FILE_010.DAT L Rename
-} FILE 001,007 imit Line: [ 1 |[ 2 f2r2]
FILE_012. AT LOSS:Frea: (il on |
FILE_013.DAT CORR Factur:@@: N
FIIE. 014 DAT return

Figure 6-2 The Menu Screen of Save Funciion

Jan 12/96 B6-7
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1. Record to the Memory Card

Move the objective file by the step key or by the data
knob to the position of the cursor to specify the file.

In the case of making a new file, move the last line of the file
list to the specified cursor.

to store the set condition into the

1

Press | Save
:
1

memory card.

The file name is created automatically just on saving.

6-8 Jan 12/96
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1. Record to the Memory Card

[l How to Call from the Memory Card (Recall Function)

SAVE
Press RCL and

to specify the drive

of the memory card.

The drive A is on the lower side and the drive B is on the
upper side.

o Tue 1994 Hov 15 17:53 =
FEF 0.0 dBm A Write B.Blank s e Recall File
10 dB/

Recall
ECALL] FILE
EILE a5 i
- List
X - Reg/File
CENTER 4.000 6Hz SPAN 8.00 GHz i
BBW 5 Mz _ VBW S Wiz SWP 12U ms  ATT 10 4B !
File List (MB:/SVRCL ... 438272 bytes free)
<<£ File Information »>>
FILE_006. DAT FILE_005.0AT  1994/11/15
gtg-ggg‘gg}f 1856 bytes used
_008. Setup: RW
FILE_09. AT Sewn: o
FILE_010. DAT e AJlB a/]
FILE_011.DAF Linit Line: O 1 [ 2 172
FILE_012.DAT L0535 Freq:  [ig[ on
FEILE_013.DAT CORR Factor ITSH| oH 3|
FILE_014.DAT ' -|: return

Figure 6-3 The Menu Screen of the Recall Function

Specify the file by the step key or by the data knob.

T

Press i Recall to call the set condition of the
3
1

specified file.

CAUTION !

In the case of recalling only the data of the frace A or B,
set trace in VIEW A or B hefore executing the recall.

Jan 12/96 8-9
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1. Record to the Memory Card

l Back Up of the Membry Card

6-10

@ Life Span of the Back Up Battery

The SRAM card contains a battery. The life span of the battery depends

on the static electrical current consumption.

The static electrical current consumption increases as the increase of the
memory capacity and the life span of the battery is shortened as a result.

WARNING /

The life span of the baltery is shortened when the memory card is
left at the place in high temperature. Ejecl the memory card from

the instrument when it is not used.

@® How to Back up the Memory Card
It is possible to back up the memory card (all copy) when exchanging the

battery by using the two drive slots.

Press the keys in order of

___________

SHIFT

SAVE

RCL

___________

1 1
Setup ! ang i Copy
1
1 1
1

___________

The following Confirmation message is displayed.

Confirmation

Copy Memory-Card A to B?

Confirm

Cancel

Insert the memory card to be backed up into the drive
slot A and the memory card that has the same capacity
to be copied all the data into the drive B.

Jan 12/98
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Jan 12/986

1. Record to the Memory Card

Select "Confirm" by the data knob or the step key and
press the data knob to execute the all copy.

In case of not executing the all copy, press the data knob after
selecting "Cancel”.

CAUTION !
it is impossible to copy all when the capacity of the
memory is different,

@ How to Exchange the Baltery

CAUTION /

When exchanging the battery, all the data that is stored in the
memory card is cleared off.

Exchange the battery after copying the necessary daia fo another
memory card.

The method of exchanging the battery of the memory card is different
according 1o the manufacturer or the capacity of the memory card to be
used.

Follow the process that is described in the user’s manual of the memory
card to be used to exchange the battery.

6-11
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2. How to Output to the Printer

This instrument can output the screen data to the printer that is equipped with the parallel interface
based on the centronics standards by using the PARALLEL port on the back panel {Graphic dump).

CAUTION !/

1.
2.

Connect the cable after turning off the switch,

Depending on the kind of the printers to be used, there are
some that does not begin the initial operation until the
instrument is powered on.

The data that is oufput from this instrument is monochrome. it
does not output in color even if it is connected with the printer
corresponding to the color mode.

The resolution of output is 180Dotlinch. The stripes will appears
when the printer with its solution is not the integral times of
180Dot/inch is used. '

Check the control code of the printer to be connected. Then,
set the corresponding code (ESC/P or HP PCL) to the analyzer.
The control code system for ESC/P J84 is different from that for
ESC/P Raster.

A printer compatible with ESC/P Raster cannot be used with the
spectrum analyzer.

J Connectable Printer

This instrument adopts ESC/P (Epson Standards Cord for Printer) or HP
PCL as the control code for the printer, so the printer corresponding to
ESC/P or HP PCL is able to be connected.

The recommended printers that are able to be connected to this
instrurnent is shown in the Table 6-2. Furthermore, the cable that
connects the instrument with the printer should be the type designated by
each manufacturer.

5-12

' Table 6-2 Recommended Printer

Name of Manufacturer Type Name
SEIKQ EPSON Mach Jet Printer series
Hewlett Packard HP Desk.Jets05J Plus
Hewlett Packard HP DeskJets00 series

Dec 20/97
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2. How to Qutput to the Printer

B Specification of the Output Form

The output form is monochrome data, but the printing mode is able to be
selected from the three types shown in the Table 6-3.

Table 6-3 Printer Output Format

J—

- ——

The following dialog box appears.

Type Printing Mode
Gray Four gray scale A4 full size  Landscape printing
Mono S l‘;[-c; gray scal:;““ﬁ:ﬁf half size P_c:rt-r;i; printir_u; ______
MonoL | Nogray scale  Ad full size  Landscape printing |
SHIET CONFIG
Press the keys in order of | gy |, | COPY and

________

________

May 10/96

Frinter
Copy Mode : Gray Mono S I rMono L l
Printer Command : ESC/P HP PCL
Memu Print : ON OFF

Select one of "Gray/Mono S/Mono L" by turning the data
knob and press the data knob to specify.

The printing examples in each printing modes are shown in
the Figure 6-4, the Figure 8-5 and the Figure B-6.

Select ESC/P or HP PCL depending on the control
command of the output printer, then press the data knob
to set that.

Select ON if soft menu is necessary for the output, if not
then select OFF.

CAUTION ! _

If the power is turned off after the setting is changed and
the dialog box is still being displayed, the setting is
ignored.

6-13
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2. How to Cutput to the Printer

o

AdPaper Side

Figure 6-4 Printing Example in the Printing Mode "Gray™

g o
H =y
55— L] ?
1n 5% !
7 i
L ‘ig 3
Janmirs.imank
15881 [ilis=n
s T LB
158 i (musll
T %
| INENR:
ﬂagg‘gs 188

AdPaper Side

Figure 6-5 Printing Example in the Printing Mode "Mono S
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2. How to Output to the Printer

Fri 1996 Mar 1

Copy Config

REF Q.0 dbn A_Write B_Blank
10 dB/

Printer

|
/ \ Plotter
iR

F14 File
Printer

Printer Command : | ESC/P
Menu Print =

. | | N[
W Copy
Cancel
Copy
CENTER 30.00 WHz SPAH 18.00 MHz Device
RBY 300 kHz  VBW 300 kHz _SWP 50 ms  ATT 10 dB W

AdPaper Side
Figure 6-6 Printing Example in the Printing Mode “Mono L”

BE L

g% ¥

[ B

o= 26

g | H 7

H : T 7

4 . z

2 H

H

EM -

5| | il

BE

| | 2

R 5
i

AdPaper Side
Figure 6-7 Printing Example in the Menu Print "OFF"
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2. How to Cutput to the Printer

B Output to the Printer

6-16

The output to the printer is started on pressing the "COPY" key. The
output data is the data that is displayed just when the "COPY” key is
pressed. I is possible to operate the panel keys after starting the output.
(It does not need to wait the end of printing.) And the output data is not
affected by operating the panel keys in printing.

CAUTION !

1. It needs about one minute for printing. (It is different according
to the printer to be used and the printing mode.)

2. The printing demand is ignored even if the "COPY" key is
pressed again in printing.

May 10/96
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3. Output for Plotter

The screen data can be output to a plotter is adapted the HP-GL which is communicated by GP-IB
interface of the Spectrum Analyzer.

CAUTION !

Connect GP-1B cable after AC power turned off.

Read the manual of the piotter to be used.

Dialog box, list display (Multi-marker list and other), characters only display Measurement
parameter set and other) and graphic display (Graphics of the modulation analysis and
other) cannoi be ploited.

1.
2.
3.

Il Available plotter

The Spectrum Analyzer becomes available to interface the plotter is
adapted the control command set of HP-GL (Hewlett-Packard Graphics
language).

However, GP-[B interface is not strictly for the interface standards,
therefore, it is necessary to check the actual interface operation.

Listed plotters in the following table checked for the operation by
ADVANTEST.

Table 6-4 OQOperation tested plotters by ADVANTEST

Manufacturers Maodel name
ADVANTEST R9833
Hitachi Denshi 682-XA
{Note) Set alf of 4 pens to the pen slot.
Hewlett Packard HP7470A, HP7440A, HP7475A and
HP7550A.

[l Setup for the plotter

May 10/96

Setup listen only or 0 ig 30 for the plotter address.

Some plotters need more setup in addition to the setup of the address, if
it is necessary then read manual for details.

Set A4 size paper in landscape crientation on the platter.
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3. Outiput for Plotter

[l Setup for the plot format

HIFT CONFIG
Press the key In order of L) |, COPY | and

___________

___________

Following dialog box is displayed.

6-18

Plotter

Copy Mode ;] ALL I TRACE

Division 1 || 2 | 4
Locate Mode :| AUTO |[MANUAL

Lacation :| Upleft || UpRight || LowLeft [[LowRight

GPIB Mode :| TALK ONLY |JADDRESSABLE

Plotter Address :

Rotate data knob, select desired Item and set it by
pressing the data knob.

Copy Mode: ALL  ; All of the data on the screen is plotted.
TRACE ; Only wave form on the screen is

plotted.
Division : 1 ; The plotis carried out to the full size of
the paper.
2 ; The plot is carried out on the two part split
size.
4 ; The plot is carried cut on the four part
split size.

Locate Mode : AUTO; Location can be moved
automatically.
At the two part split size.
Left—Right—Left
At the four part split size.
UpLeft—UpRight—sLowlLeft->
LowRight—UpLeft

May 10/96
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3. Qutput for Plotter

MANUAL ; Location cannot be moved
automatically.

Location 1 Plet is set for the split plot.

GPIB Mode : TALKONLY ;Talk only mode is set.

ADDRESSABLE ; Addressable mode is set.

Flotter Address : When addressable made is set for the
Spectrum Analyzer, specify the address of
the connected plotter.

Morsover, also specify the same address
for the connected plotter.

I Output to the plotter

Press COPY key then output to the plotter is started.

The output data is the data of the display at the time when COPY key is
pressed.

Operation of the panel key is available after output is started.

{it is not necessary to wait after the completion of plot.)

Even if the panel key is pressed during plotting, but the ocutput data in not
change.

Note
Even if COPY key is pressed again during plotting but this plot
requirement is omitted.

Il Cancel for the plot output

SHIFT GONFIG !
If the key in arder of <P |, COPY | and- |
|
1

___________

Plotter are pressed then plot output is canceled.
However, if the plotter has the buffer memory then the stored data in the
buffer memory is plotted.
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3. Qutput for Plotter

Table 6-5 Plotter paper size

Piofter model Paper size
HP7470A A4 (1SO A4)
HP7440A A4 (ISO A4)
HP7475A MET A4 (IS0 Ad)
HP7550A MET A4 (IS0 A4)
RE833 Ad Landscape

TableTable 6-6 Assignment of the plotter pen

Pen .
Paper size
number
Pen 1 Frame
Pen 2 Marker and characters
Pen 3 Trace A
Pen 4 Trace B
Pen 5 Display line
Pen 6
Pen 7 Windows
Pen 8 Limit line

6-20 _ May 10/96
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4. Output to the File

The screen data can be output to the memory card in the bit map file format which is adapted by
Microsoft Windows.

CAUTION /

Drive tamp indicates the red color during accessing for the memory card.

Do not eject the memory card during drive lamp indicates the red color.

if the memory card is ejected during drive lamp indicates the red color then the data in the
card does not ensure.

B Specifying the data output

_SHIFT CONFIG
Press the keys in order of ) I, COPY | and

___________

___________

Following dialog box is displayed.

File
File Format  : | BMP
Copy Mode : | ColorJI Gray || Mono |
Compression | OFF ON |
File No. : 001 Filename: \IMG'ADV001. BMP
Auto Increment : | OFF ON

Select desired item by step key and set the data by
keypad or knob.

Copy Mode: Color ; Color bit map data is output.
Gray ; Bit map data of monochrome with 4-
step gradation is output.
Mono ; Bit map data of monochrome without

gradation is output.
CAUTION !
No color printout is obtained from the bitmap data even if
Color mode is selected with the screen display mode set
to Gray or Mono.
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4. Qutput to the File

Compression : OFF ; Bit map data is not compressed and is
output.
ON ; Bit map data is compressed and is
output.

CAUTION !

If the compressed bit map data is displayed using by the
graphic view of the application software on the personal
computer then it needs to have decompression function.
Some application software does not support for the
compressed bit map data.

In this case, use non-compressed bit map data.

File No. : Number (3-digit) of the file to be output is
set.
File is output by the file name which is
displayed at the right-side of the set
number.

Auto Increment : OFF ; File number is not updated.
ON ; File number is updated

' automatically.

[l Output to the file

B6-22

When the data is output to the A or B drive, press COPY key then it is
started.

The output data is the display at the time when COPY key is pressed.
Operation of the panel key is available after output is started.

{it is not necessary 1o wait after the completion of output.)

Even if the panel key is pressed during outputting, but the output data is
not change.

Note
Even if COPY key Is pressed again during oufputfing but this output
is omitied.

File is output to the /IMG directory in the selected drive and the file name
is ADVxxx with extensions (o is a file name).

The /IMG directory is created automatically.

Extensions of output file is shown in the following table.

Table 6-7 File extension

Compression Extensions
OFF .BMP
ON .RLE

May 10/96
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[l Cancel for the file output

[l File size

May 10/96

SHIFT CONFIG

If the key in order of @ ' | COPY

then file output is canceled.

and

4, Qutput to the File

___________

Copy

Screen data in the bit map file is output then the file size becomes as

shown following table.

Table 6-8 Output File Size

Copy Mode | Compression File size (kbytes)

OFF 300

Color
ON 30 to 70
OFF 150

Gray
ON 30to 70

Mono OFF 38

CAUTION !/

File size of compression ON exceeds the values in the above table
because of the compressed files size vary by displayed data.
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5. Setup for the Target Device of the Screen Data
Output

Printer, plotter and memory card can be selected for the target device of the screen data output.
Setup of the target device. '

[l Setup of the target device

SHIFT CONFIG
Press the key in order of o COPY |and
pTTTTTTTTTR
I Copy !
i Cancel i -

Following dialog box is displayed.

Copy Device

Printer

Plotter

A
B

Select desired item by data knob and press the data
knob for setup.

Printer : The data is cutput to the printer.

Plotter : The data is output to the plotter.

A ' The data is output to the memory card of A drive.

B : The data is cutput to the memory card of B drive.
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FUNCTION DESCRIPTIONS

This chapter explains basic and applied functions. For
menu list, see Section A.3.

CONTENTS
1. Functions of Fundamental Keys . ..... 7-2
2. Functions of FORMAT Mode ........ 7-17
3. Functions of MARKER Section ....... 7-29
4. Functions of SWEEP Mode . ........ 7-42
5. Functions of MEASUREMENT Section . 7-49
6. Bave Function .................. 7-85
7.Recall Function .................. 7-93
8. Calibration Function .............. 7-96
8. System Functions . ............... 7-99
10. Window Function  .............. 7-101

Nov 1/86



R3465 SERIES OPERATION MANUAL
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Figure 7-1 Functions of Fundamental Keys on the Front Panel
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Figure 7-2 Center Frequency Display

FREQ Sets the center frequency setting mode.
Pressing this key enables data eniry and displays center
frequency data on the screen.

Frequency range
R3463 : 0 to 3.0 GHz
R3465 : 0 to 8.0 GHz
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Table 7-1 Display Resolution of Center Frequency

Display Resclution of Center Frequency
1 MHz ~Span = 1000 MHz
100 kHz 1000 MHz > Span = 100 MHz
10 kHz 100MHz > Span = 10 MHz
1 kHz 10 MHz > Span = 1 MHz
100 Hz 1 MHz > Span = 100 kHz
10 Hz 100kHz > Span = 10kHz
1 Hz 10 kHz > Span =2 2kHz
1 Hz Span = O0OHz

Note
Higher resolutions are rounded off in the displayed.

@ Explanation of Center Frequency Menu

Sets the center frequency setting mode.

e bl - Sets the start frequency seiting mode.
Start | Frequency rangs

'R3463 : 0to 3.0 GHz (Initial value is 0 Hz.)
1R3465 : 0 to 8.0 GHz ({Initial value is 0 Hz.)

Stop | Frequency range
IR3463 : 0 to 3.1 GHz (Initial value is 3.0 GHz.)
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Figure 7-3 Start/Stop Frequency
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When MANUAL is selected, step size of the center
frequency can be set. In MANUAL, data can be
entered and the step size data of the center frequency
pm==mmm T is displayed on the screen.

in AUTO, the step size is set to 1/10 of the frequency
span.

__________

When ON is selected, an offset frequency can be set
in the range of 0 to +100,000 MH=z, If a value less
than the display resolution is entered, it will be
replaced with the value of the display resolution.

Center frequency (displayed)
= Center frequency (set) + Offset

When OFF is selected, the offset is canceled.
E Displays menu on the following page. (Only R3465)
: This menu item is not provided to R3463.
I

_____ Yoo Adjusts a tracking between the sweep frequency of
the preselector embedded in the input part and the
sweep input frequency in the input frequency range of
1.7 to 8.2 GHz.

When the base band frequency (0 to 1.7 GHz or 0 to
3.0 GHz) is in the set frequency range, this function
does not operate. And neither in EXT MIXER.

Automatically adjusts the tracking of the
preselector so that the signal level
indicated by a marker is maximum. Use
""""""" this function after positioning a marker
near the peak of a desired input signal.

It is possible to adjust the tracking of the
preselector manually {with ten keys, a data
knob and step keys).

__________

__________

! Switches the value of lower limit frequency which
operates preselector.

176 } If 1.7G is selected, the presslector can be used from
""""""" 1.7GHz, and if 3.0G is selected, it can be used from
3.0GHz. The initial value is 1.7G.

b ————

Returns to the menu on the previous page.
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[l Frequency Span
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Figure 7-4 Frequency Span

SPAN Sets the frequency span setting mode.
in this mode, data can be entered and frequency span
data is displayed on the screen.

‘Table 7-2 Display Resolution of Frequency Span

Display Resolution of frequency span
10 MHz Span > 4000 MHz
1 MHz 4000 MHz = Span > 400 MHz
100 kHz 400.0 MHz = 8pan > 40.1 MHz
10 kHz 40.00 MHz = Span > 2.01 MHz
1 kHz 2000 MHz = Span > 401 kHz
100 Hz 400.0kHz = Span > 20.0kHz
10 Hz 20.00 kHz = S8pan > 2.00 kHz
1 Hz 2.000 kHz = Span
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@ Explanation of Frequency Span Menu

R3483:

Automatically sets the 1.5 GHz center frequency and
the 3 GHz span. -

R3465:

Automatically sets the 4 GHz center frequency and
the 8 GHz span.

The frequency is fixed to the center frequency<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>